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TIIVISTELMÄ

Kilpailuetu Suomen paperi-ja kartonkikonetoimialalla

Toimialan kilpailuetua voidaan tutkia Michael Porterin kehittämän niin sanotun timanttimallin 
avulla. Tässä työssä timanttimallia hyödynnetään Suomen paperi- ja kartonkikonetoimialan 
kilpailuetua tarkasteltaessa. Työn jäsennys on laadittu pääpiirtein timanttimallin osatekijöiden 
mukaiseksi.

1 Tuotannontekijäolot

Timanttimallissa tuotannontekijäolot ymmärretään laajassa merkityksessä. Tuotannontekijät 
käsittävät raaka-aineet, sijainnin, ilmaston, työvoiman laadun ja määrän, koulutustason, tutkimus- 
ja kehityspanoksen sekä joukon muita innovaatiotoimintaan vaikuttavia tekijöitä.

Suomessa teollisuuden metsäkeskeisyys on ollut voimakas paperi- ja kartonkikonetoimialaa 
tukenut tekijä. Kuluvan vuosisadan alusta lähtien nimenomaan paperien ja kartonkien motanto on 
muodostunut yhä merkittävämmäksi teollisuudenhaaraksi Suomessa. Tämä on merkinnyt paperi- 
ja kartonkiteollisuuteen liittyvän tutkimuksen, tuotekehityksen ja koulutuksen kohoamista Suomen 
innovaatiojärjestelmän keskeisiksi osiksi.

Tärkeimpiä tutkimuslaitoksia ovat olleet 1916 perustettu Keskuslaboratorio KCL Otaniemessä, 
toisen maailmansodan aikana perustettu Valtion teknillinen tutkimuslaitos VTT, Helsingin ja 
Lappeenrannan tekniset korkeakoulut, sekä Turun, Tampereen, Jyväskylän ja Oulun yliopistot. 
Kaikissa näissä on luotu paperi- ja kartonkikoneteollisuuteen liittyvää erikoistunutta tietoa, josta 
koneteollisuus on hyötynyt. Suomi on esimerkiksi niiden harvojen maiden joukossa, joissa on 
koulutettu nimenomaan paperi-insinöörejä eikä yleisemmällä tasolla kemianteollisuuden tai 
prosessiteollisuuden insinöörejä. Paperi- ja kartonkikonetoimiala on siis Suomessa löytänyt 
asiantuntijoita, joita kilpailijamaissa ei ole samassa suhteessa ollut.

Toinen motannontekijöihin liittyvä kilpailuetu on ollut kansallinen rahoitusjärjestelmä, joka on 
painottanut paperi- ja kartonkiteollisuutta. Tekniikan Edistämiskeskus TEKES ja Suomen 
itsenäisyyden rahasto SITRA ovat rahoittaneet tutkimusprojekteja, joissa paperi- ja kartonkitehtai
den lisäksi ovat olleet mukana keskeiset konevalmistajat Valmet, Ahlström, Wärtsilä ja Tampella 
sekä kapeisiin erikoismotteisiin keskittyviä pienyrityksiä.

Edellämainittujen erikoistuneiden tuotannontekijöiden lisäksi Suomessa on ollut saatavilla myös 
yleisempiä tekijöitä, kuten Outokummun ja Rautaruukin jalostamia metalleja sekä teknisen alan 
työntekijöitä. Useimmat työstökoneet sen sijaan on hankittu ulkomailta, lähinnä Saksasta, 
Yhdysvalloista ja Japanista.

2 Kysyntäolot

Suomen kansainvälisesti kilpailukykyinen paperi- ja kartonkiteollisuus on luonut suotuisan 
ympäristön paperi-ja kartonkikoneiden rakentajille. Korkeatasoisia motteita valmistavat paperi- 
ja kartonkitehtaat ovat vaatineet konetoimittajilta parasta laatua. Vielä toisen maailmansodan 
jälkeen aina 1960-luvulle asti suomalaiset tehtaat ostivat koneita ulkomailta, lähinnä Yhdysval
loista ja Saksasta. Vähitellen suomalainen paperiteollisuus kuitenkin siirtyi suomalaisten



koneenrakentajien asiakkaiksi, mikä on selvä osoitus Suomen paperi- ja kartonkikonetoimialan 
kilpailuedun kasvusta.

Suomalaiset paperi- ja kartonkitehtaat ovat olleet koneenrakentajien tukena tuotekehittelyssä. 
Paperinvalmistajat ovat arvostaneet pitkäaikaisia ja luottamuksellisia suhteita kotimaisiin 
konetoimittajiin ja ovat siksi panostaneet yhteisiin tutkimus- ja tuotekehitysprojekteihin. 
Paperitehtaat ovat myös kyenneet osoittamaan koneissa ilmeneviä puutteita ja korjaustarpeita.

Suomen paperi- ja kartonkiteollisuuden voimakas kansainvälinen asema on auttanut koneenraken
tajia saamaan tärkeitä referenssitoimituksia suurimmilla markkina-alueilla Keski-Euroopassa ja 
Pohjois-Amerikassa. Suomalaiset metsäyritykset ovat nimittäin ostaneet suomalaisia koneita myös 
ulkomaisiin tehtaisiinsa. Lisäksi suomalaisten yritysten vahva asema erityisesti 
sanomalehtipapereissa sekä useissa painopapereissa kuten SC, LWC ja MWC on vaikuttanut 
myönteisesti konevalmistajien kilpailuetuun nimenomaan näihin paperilaatuihin liittyvissä 
koneissa.

Yhteistyö Suomen paperi- ja kartonki valmistajien sekä konetoimittajien välillä on ollut 
kansainvälisesti katsoen tiivistä. Tärkeä syy yhteistyön tiiviyteen on maamme pieni koko, minkä 
ansiosta lähes kaikki metsäteollisuuden tärkeillä paikoilla työskentelevät henkilöt tuntevat toisensa. 
Lisäksi yhteistyötä on harjoitettu useissa yhdistyksissä ja yhteisorganisaatioissa, kuten 
Finnpapissa, Finnboardissa, Finncellissä, Convertassa ja TVW:ssä.

3 Tuki-ja lähialat

Suomeen on lähinnä toisen maailmansodan jälkeen syntynyt useita kansainvälisesti kilpailukykyi
siä pieniä ja keskisuuria yrityksiä ja toimialoja, joiden menestys on tukenut paperi- ja kartonki- 
konevalmistajien kilpailuetua. Tärkeimpiä tuki- ja lähialoja ovat olleet paperiteollisuuteen 
erikoistuneet konsulttiyritykset Jaakko Pöyry ja CTS Ekono, prosessiautomaatioon erikoistuneet 
Valmet Automation, Honeywell (entinen Ahlströmin Altim Control) ja ABB Automation, viiroja 
ja huopia valmistava Tamfelt, teloja valmistavat yritykset sekä useat paperikoneiden osiin, 
huoltoon ja ylläpitoon erikoistuneet pienyritykset.

1990-luvun alun laman aikana monet pienet metallialan yritykset menivät konkurssiin ja Valmetin 
on ollut pakko turvautua ulkomaisiin alihankkijoihin. Alihankkijoiden osuus Valmetin 
paperikoneen arvosta on noin 20%, mutta se on nousussa.

Mahdollisena ongelmana tuki- ja lähialoilla voidaan pitää sitä, että useat osatoimittajat eivät ole 
kyenneet kehittymään suuremmiksi, vaan ovat riippuvaisia lähinnä toimituksista Valmetille. Tuki
ja lähialat ovat kuitenkin kokonaisuudessaan sellainen alusrakenne, josta on syntynyt ja syntyy 
jatkossakin koko toimialan kilpailuetua lisääviä innovaatioita.

4 Kilpailu, strategia ja rakenne

Suomen paperi- ja kartonkikonetoimialaa leimasi voimakas kilpailu toisen maailmansodan 
loppumisesta aina 1960-luvun lopulle. Toimialan neljä keskeistä yritystä, Valmet, Ahlström, 
Wärtsilä ja Tampella, aloittivat paperi- ja kartonkikoneiden rakentamisen lähes samanaikaisesti 
1940-luvun lopussa ja 1950-luvun alussa. Ne kilpailivat ankarasti sekä asiakkaista että parhaista 
työntekijöistä. Kilpailu ulottui pätsi kotimaahan myös ulkomaisiin toimituksiin, mitä pidettiin 
toimialalla yleisesti ongelmana. Usein suomalaiset valmistajat laskivat hintojaan keskinäisen



kilpailun tuloksena. Toimialan alkuvaiheissa koettu voimakas kilpailu on kuitenkin ollut 
merkittävä kilpailuetua lisännyt tekijä.

Vuodesta 1969 lähtien toimialalla siirryttiin yhteistoiminnan kauteen, jolloin erityisesti 
kansainvälinen markkinointi hoidettiin yhdessä. Niin sanottu TVW-sopimus käsitti myös työnjaon 
tuotannossa siten, että Valmet keskittyi suuriin sanomalehti-, painopaperi ja hienopaperikoneisiin, 
Tampella keskittyi kartonkikoneisiin ja Wärtsilä keskittyi paperin jälkikäsittelykoneisiin. Ahlström 
jättäytyi tiivistyvän yhteistyön ulkopuolelle ja keskittyi kapeisiin erikoispaperi- ja kartonkikonei
siin.

TVW-yhteistyö lakkasi vuonna 1986 Valmetin ja Wärtsilän paperikone- ja laivanraken- 
nustoimialojen fuusioimessa. Paperikonealalle syntyi Valmet Paper Machinery. Keskittyminen 
jatkui kun Valmet vuonna 1987 osti Ahlströmin ja 1992 Tampellan paperikonemotannon. 
Keskittymistä on perusteltu kilpailun siirtymisellä globaalille tasolle sekä täkeimpien kilpailijoiden 
yhdistymisillä. Timanttimallin keskeisen väittämän mukaan kotimainen kilpailu on kuitenkin aina 
tärkeämpi kilpailuedun lähde kuin ulkomainen kilpailu, joten keskittyminen Suomen toimialalla 
saattaa olla huolenaihe.

Yritysten strategiat ja rakenteet ovat kokeneet suuria murroksia toimialan 50-vuotisen historian 
aikana. Tärkeimpiä muutoksia on ollut keskittyminen yhä harvempiin tuotealueisiin. Valmet näki 
paperikoneet keskeisenä tuotteenaan aiemmin kuin muut ja tuntuu tämän vuoksi saaneen edun 
kotimaisiin kilpailijoihinsa verrattuna. Wärtsilä keskittyi yhä enemmän laivanrakennukseen, kun 
taas Ahlström panosti liian vähän paperikoneidensa tuotekehitykseen. Myös Tampellan paperi- 
ja kartonkikonetuotanto osoittautui liian pieneksi tehokkaaseen kilpailuun Valmetin kanssa.

5 Ulkopuoliset vaikutukset

Timanttimallin edellämainittujen toimialan sisäisten tekijöiden lisäksi kilpailuetuun vaikuttavat 
ulkoiset tekijät eli valtion rooli, sattuma ja kansainvälinen talous.

Valtion merkitys paperi-ja kartonkikonetoimialan kilpailuedun syntyyn ja kehitykseen on ollut 
suuri. Valmet muodostettiin 1946 valtion metallitehtaista ja yritys säilyi valtioenemmistöisenä aina 
vuoteen 1995 saakka. Valtion merkitys vientiluotoissa ja vientitakuissa on myös ollut suuri, sillä 
paperi- ja kartonkikoneet ovat kalliita investointihyödykkeitä. Lisäksi valtio on koulutuksen ja 
tutkimuksen kautta lisännyt toimialan tuotannontekijöiden laatua sekä puolueettomuuspolitiikallaan 
mahdollistanut paperi- ja kartonkikoneiden toimitukset sosialistisiin maihin Euroopassa ja 
Aasiassa. Vähittäinen ulkomaankaupan vapauttaminen, OECD:hen liittyminen ja integrointi 
Euroopan unioniin mahdollistivat 1950-luvun lopulta lähtien paperikonetoimitukset myös 
länsimarkkinoille.

Sattumalla on ollut merkittävä asema Suomen paperi- ja kartonkikonetoimialan kilpailuedun 
synnyssä. Toinen maailmansota lisäsi metalliteollisuuden merkitystä, koska tärkeimmät konepajat 
valjastettiin mottamaan aseita armeijan tarpeisiin. Sodan loputma samat konepajat tuottivat 
metalliteollisuuden motteita, muun muassa metsäteollisuuden koneita, sotakorvauksina 
Neuvostoliittoon. Sotakorvaustoimimsten lähestyessä loppuaan 1940-luvun lopussa Valmetin, 
Ahlströmin, Tampellan ja Wärtsilän oli päätettävä tuotevalikoimastaan normaalituotantoon 
siirryttäessä. Paperi- ja kartonkikoneet olivat luonnollinen valinta Suomen metsäteollisuuden 
keskeisen aseman ja osaamiskeskittymän vuoksi. Sotakorvaukset olivat myös kehittäneet 
konepajojen taitoja, sillä Neuvostoliiton laatuvaatimukset olivat olleet korkeat.



Kansainvälisen talouden ja liiketoiminnan vaikutus Suomen paperi- ja kartonkikonetoimialaan on 
ollut verrattain suuri alusta lähtien. Suomalaiset valmistajat matkivat ja sovelsivat ulkomaisten 
kilpailijoidensa ratkaisuja kunnes kykenivät itse kehittämään vastaavia. Paperi- ja kartonkikone 
on niin suuri investointi, että ostaja yleensä tutkii tarkasti kaikkien merkittävien toimittajien 
tarjoukset. Kansainvälinen kilpailu on siksi ankaraa. Kotimaisten kilpailijoiden puuttuessa 
kansainvälinen kilpailu on erityisen tärkeää Valmetille.

Kansainvälinen liiketoiminta vaikuttaa paitsi kilpailijoiden kautta myös yritysten sisällä, koska 
kaikki kolme merkittävää globaalia kilpailijaa, Valmet, Beloit ja Voith, omistavat tehtaita ja 
tuotekehitysyksiköitä useissa maissa. Tärkeä tulevaisuuden haaste onkin kansainvälisen verkoston 
hallinta ja hyödyntäminen kilpailuedun kasvattamiseksi. Tärkein markkina-alue, jolla kilpailu jo 
nyt on ankaraa, tulee lähitulevaisuudessa olemaan Aasia.

6 Lopuksi

Kilpailuetu on Suomen paperi- ja kartonkikonetoimialalla kehittynyt merkittävästi kuluneiden 50 
vuoden aikana. Suomalaiset paperikonevalmistajat aloittivat viennin sosialistisiin maihin 1950- 
luvun alussa samanaikaisesti ensimmäisten kotimaisten toimitusten kanssa. Toimialasta tuli 1960- 
luvulla kilpailukykyinen myös kilpailluilla länsimarkkinoilla ja 1980-luvulla maailman johtava. 
Timanttimallin osatekijöiden avulla on ollut mahdollista hahmottaa kehityksen kokonaisuutta, sen 
syitä ja seurauksia. Paperi- ja kartonkikonetoimialan globaalin luonteen vuoksi on kuitenkin 
välttämätöntä liittää tarkasteluun timanttimallin osatekijöihin lisäksi kansainvälinen talous ja 
liiketoiminta.
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ABSTRACT

This study analyzes the reasons for competitive advantage in the Finnish paper and board 
machinery industry. Michael Porter's diamond model is used to capture the important factors in 
the creation of competitive advantage in an industry.

The theoretical part of this study first presents the diamond model and then focuses on the critique 
presented against and the modifications suggested to the model. The principal determinants of the 
diamond model include factor conditions, demand conditions, related and supporting industries 
as well as strategy, structure and rivalry. Furthermore, the model contains two outside deter
minants: the role of government and chance. In order to be useful, Porter's diamond model has 
to be considered in the context of the specific industry and its environment, and modified 
accordingly. In this study, based on the critique, international business activity is added to the 
determinants of the model. Also some macroeconomic variables are studied in addition to the 
model.

With empirical data from literature and interviews the determinants of the diamond model are 
analyzed for the paper and board machinery industry. The development of the determinants is 
discussed in a historical perspective with emphasis on explaining the growth and restructuring of 
the industry.

After the second world war the Finnish environment was favourable for the birth of the paper and 
board machinery industry. Strong demand and rivalry, sufficient specific knowledge, as well as 
pressure in the form of war reparations payments and export possibilities to socialist countries 
together formed an environment where the paper and board machinery industry quickly became 
successful. In the afterwar period the industry has experienced a growth of competitive advantage 
through investment in R&D, and production has been reorganized through several mergers and 
acquisitions. Domestic rivalry between the four machinery producers decreased between the late 
1960s and mid 1980s due to different cooperation arrangements, and ended altogether in 1992. 
A number of supporting and related industries have formed to support paper and board machinery 
production.

In the future the concentration of Nordic production into one firm and the resulting end of 
domestic rivalry could be a problem for the innovativeness of Valmet due to less pressure in the 
most important market. However, due to increased glogalization of competition in the industry, 
the pressure in other markets is likely to be sufficient in order to make Valmet sensitive towards 
the customer. Despite keen rivalry Valmet should actively seek to enter the markets in Asia and 
South America.

The principal role of the government in supporting the Finnish paper and board machinery 
industry is in sustaining a favourable environment for industry and investment. In practise this 
means sustained investment in both general and specific education, particularly in engineering 
sciences and international business skills.

Key words

Competitive advantage, diamond model, critique on the diamond model, paper and board 
machinery industry, paper machines
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PART I: THEORETICAL FRAMEWORK

1 INTRODUCTION

1.1 Background

Michael E. Porter's diamond model, presented in his article in Harvard Business Review (Porter 
1990a) and in his book "The Competitive Advantage of Nations" (Porter 1990b), has attracted 
great interest and keen discussion both among researchers and managers. Porter's book contained 
studies of the economies of ten countries and in each of these the strength and determinants of 
competitive advantage in industrial clusters were analyzed using the diamond model. The diamond 
model and other ideas presented by Porter have been among the contributions receiving most 
attention in the discussion of the future role of the nation state in the global economy.

After 1990 studies based on Porter's ideas have been conducted in several countries which 
left out of the initial book, among them Finland. This study is written related to the Advantage 
Finland project led by ETLA, the Research Institute of the Finnish Economy. The project, 
finished in 1995-96, identified competitive clusters in the Finnish economy and aimed at 
explaining their competitive advantage. The project consisted of several studies conducted by 
researchers of ETLA and students of Helsinki School of Economics and Business Administration 
as well as Helsinki University of Technology. An earlier, unpublished version of this study was 
used as material in writing ETLA's forest cluster report (Lammi 1994), and three versions of the 
theoretical framework discussing the critique on Porter's model were published in ETLA's series 
(Penttinen 1994a, 1994b, 1995).

were

1.2 Research Problem and Research Questions

The research problem of this study is: why is there competitive advantage in the Finnish paper 
and board machinery industry ?

In order to answer the research problem, the following research questions are posed:

1) How has the diamond model been criticized and modified?

There are several reasons making a review of the critique on the diamond model as well as of the 
suggested modifications relevant. First, Porter's book contained ideas which have not all been 
widely shared. The critique on the diamond model has been so frequent and partly so hard that 
it would be irresponsible not to review it when intending to use the model. The critique has in 
particular been voiced in countries whose industries have been analysed using the diamond model, 
and Management International Review, for example, offered a special issue (1993:2) solely for 
the critical analysis of Porter's diamond model.

Second, reviewing the critique on Porter's diamond model gives a broader view on the contents 
of competitive advantage because it can be assumed that the critics, among them several 
experienced scholars, represent a wider body of research on the subject of competitiveness.
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Third, much of the critique covered issues of relevance to small open economies such as Finland. 
Through the critique it is possible to understand Porter's assumptions and omissions and how 
important they are to the case of the Finnish paper and board machinery industry. Furthermore, 
it is necessary to know the different modifications proposed by the critics in order to find the ones 
best suited to the Finnish paper and board machinery industry. As one of the most active critics, 
Alan M. Rugman (1993, 6), notes: "rather than using the Porter formula to study issues of 
international competitiveness in a mechanical fashion, scholars must consider it only as a starting 
point and be careful to modify it for their research in international business." Thus, the 
assumption of a need to modify the diamond model according to the specific characteristics of the 
industry studied is central for the theoretical part of this study.

The first research question is answered in Chapter two of the study where, based on a comparison 
of the critique to the basic characteristics of the Finnish paper and board machinery industry, the 
diamond model is modified so that it can best be used in the study on competitive advantage of 
the industry.

2) How have the diamond conditions of the paper and board machinery industry 
developed and how have they affected the competitive advantage of the industry?

The second research question is essential in answering the research problem because it contains 
the central question related to the paper and board machinery industry. This research question is 
answered in Chapters four through eight which discuss the different determinants of the diamond. 
As the central aim of this study is to explain the competitive advantage with the diamond model, 
each determinant is studied and discussed in detail before the conclusions can be made.

1.3 Objectives and Importance

In accordance with the research questions, this study has two main objectives. The first objective 
of the study is to present as well as discuss the critique on and modifications to Porter's diamond 
model. The critique on the diamond model is presented and its relevance for the Finnish paper 
and board machinery industry discussed in the theoretical part of the study. It is believed that 
taking into account the critique when using the diamond model improves the possibilities of the 
model to function as a framework for studying competitive advantage in an industry. Thus, the 
theoretical part of this study has general interest beyond this study and the theoretical objective 
serves students and other researchers when they aim to use the diamond model for their specific 
industry studies. An important contribution of the theoretical part is to help getting a quick but 
thorough overview of the critique presented in various sources.

The three earlier versions (Penttinen 1994a, 1994b and 1995) of the theoretical part have already 
served the first objective of this study. A review of the critique on the diamond model was 
important for ETLA's study because it could be expected that also in Finland critique on Porter's 
ideas would arise. The review of the critique enabled ETLA's researchers to take it into account 
when using the diamond model in the Finnish cluster studies. The critique was also used as a 
source in several of the studies related to ETLA's project made by students of the Helsinki School 
of Economics and Business Administration. Furthermore, the critique has also been referred to 
in other writings, for example Lahti (1995) and Ylä-Anttila (1994 and 1995). In this latest version 
of the critique the text has been partly revised and some new material has been added.

2



The second objective of this study is to enhance the understanding of the reasons behind the 
competitive advantage of Finnish paper and board machinery. Several reasons call for resarch 
in the dynamics of the forest cluster and related machinery industries. First, the paper and board 
machinery industry is an important part of the Finnish forest cluster and one of Finland's most 
successful industries, but the sources of its competitive advantage have not been extensively 
studied. Traditional industry studies are mainly based on statistical analyses of industry level 
variables whereas micro-based approaches focusing on firms and the underlying reasons for 
competitiveness are rare (Heum and Ylä-Anttila 1993). Given this, the study aims to analyze the 
development of the paper and board machinery industry more deeply in terms of how the industry 
began in Finland, how, why and when competitive advantage was created, how the leading firms 
have developed, and how the most important innovations have been created. The study analyzes 
the firm level in order to address the dynamic features of development.

Second, and enhanced understanding of industrial dynamics in the paper and board machinery 
diamond is is believed to serve the purposes of Finnish industrial and technology policies as well 
as managers (Ylä-Anttila 1995, 10-11).1 One of the objectives of ETLA's project was to provide 
knowledge for Finnish industrial strategy, and early findings were already used in the National 
Industrial Strategy for Finland, published by the Ministry of Trade and Industry in 1993, as well 
as the new version published in 1996. Thus, as part of ETLA's project, this study serves the 
Finnish policy makers. This study further elaborates on the findings of the earlier unpublished 
version and aims to give new information about the reasons for competitive advantage in the 
paper and board machinery industry. Furthermore, it is seen as important for managers in the 
paper and board machinery industry to understand the historical background of present competi
tive advantage in their industry.

The importance of this study both for policy makers and managers grows from the increasing 
internationalization of business and integration of markets. The role of national industry and 
technology policies, for example, has become problematic due to internationalization of 
production, marketing, finance, logistics as well as R&D operations (Ylä-Anttila 1995, 2). 
Understanding the determinants behind competitive advantage in different Finnish industries has 
become increasingly important particularly due to Finland's membership in the EU leading to an 
easier entry of foreign firms to the Finnish markets and of Finnish firms to foreign markets. 
Despite a likely occurrence of growing investments abroad, it is essential for Finnish employment 
that firms maintain an important part of their operations in Finland. Therefore, the Finnish 
strengths and sources of competitive advantage have to be identified in order to be able to build 
on them in the future.

Furthermore, it is necessary to locate the strategically important functions within the paper and 
board machinery industry in order to be able to give information and advice to the firms and the 
government for their decision making so that the Finnish centre of excellence in this field will not 
decline and the Finnish firms will maintain and hopefully improve their positions in the inter
national competition. Kajaste (1991, 214) has classified the industries in the cluster of forest 
related machinery as sensitive to the changes brought about by the European integration. This 
makes a study of the sources of competitive advantage of the paper and board machinery industry 
even more important.

'The earlier unpublished version of this study, as one of the industry studies related to the Finnish forest cluster, provided 
information for ETLA's final forest cluster report (Lammi 1994). The forest cluster report was one of the several cluster reports, 
which in their turn provided information for the final project report "Kansallinen kilpailukyky ja teollinen tulevaisuus" 
(Hernesniemi, Lammi and Ylä-Anttila 1995).
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1.4 Methodology

1.4.1 Research Approach

The research approach of this study, the longitudinal case study method, was chosen based on the 
objectives and research problem of the study. Yin (1988, 23) defines the case study 
empirical inquiry that investigates a contemporary phenomenon within its real-life context, when 
the boundaries between phenomenon and context are not clearly evident, and in which multiple 
sources of evidence are used.

as an

The case study strategy suits this study well because the study asks "how" and "why" questions 
and focuses on understanding the dynamics of the research object. The case study is well suited 
to explain the causal links in real-life interventions that are too complex for the survey or experi
mental strategies. The strength of the case study is that it can deal with many kinds of evidence, 
for example documents, artifacts, interviews, and observations, and as a result of this versatility, 
complicated research problems, like the reasons for international competitive advantage of an 
industry in this study, can be tackled. Furthermore, the case-study methodology suits the 
relatively little studied research area of competitive advantage in paper and board machinery. The 
industrial dynamics research tradition, to which this study belongs, is not yet an extensively 
studied research area. A survey, for example, is better suited to a problem with a well-established 
theoretical background. (Yin 1988, 20-25; Eisenhardt 1989, 534-538 and 548)

The selection of the longitudinal case study approach was supported by researchers of industrial 
change processes, belonging to the research tradition of industrial dynamics or industrial 
economics (e.g. Lovio 1989; Dahmén 1950, 1988/89). The ideas behind Porter's diamond model 
are closely related to these concepts2. Also this study can be seen as a study on industrial 
dynamics as it aims to explain the reasons for competitive advantage in the paper and board 
machinery industry, and these reasons are found in the development of the diamond conditions 
during an extended period of time. The case study approach can, among other aims, be used to 
test theory such as the hypotheses of the diamond model (Eisenhardt 1989, 535).

The study can be called a single case study as it only covers the paper and board machinery 
industry, a rather narrow part of the Finnish industry, and even only a limited part of the Finnish 
forest related machinery businesses. However, the research approach of this study can also be 
called an embedded design as it covers multiple levels of analysis within a single case study (Yin 
1988). The study focuses on two levels: the industry as well as the four major firms in the 
Finnish paper and board machinery industry. These firms can be seen as mini-cases. The selection 
of companies for analysis could be done without difficulty since only four major companies have 
existed in the industry in Finland. Leaving only one of these companies outside the study would 
have clearly decreased the validity of the study. Among these four companies, in the end only 
Valmet can be judged as successful because it has acquired the operations of its three rivals. 
Thus, the sample includes one successful and three less successful companies. This sample should 
provide a basis for testing the hypotheses of the diamond model, because the sample includes 
companies with clearly different develoment paths (Eisenhardt, 537).

Researchers in industrial dynamics favor longitudinal case studies instead of large statistical 
studies. According to Lovio (1989, 45), telling one complete story is better than creating a

2 A discussion on the similarities of industrial dynamics and the diamond model are found in section 2.1 of this study.
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simplistic econometric model and testing it with a large amount of statistical material. An 
econometric model is not capable of capturing the large amount of different determinants affecting 
the competitive performance of an industry. The 'story' told in this longitudinal case study is the 
description of the development of the Finnish paper and board machinery industry from its birth 
after the Second World War to an industry with strong competitive advantage in the 1990s. The 
development of the determinants of competitive advantage in the diamond model are thus analyzed 
in a historical perspective.

Matti Kankaanpää's (interviewed to this study) view of R&D activity in the paper and board 
machinery industry is in line with Lovio's (1989) views of innovation and thus further supports 
the choice of research approach in this study. Both Lovio and Kankaanpää, who is acknowledged 
to be the number one innovator in the Finnish paper machinery business, see the process of 
innovation as an incremental, step-by-step process where thorough earlier knowledge of the 
product and its requirements can not be surpassed. Such knowledge can only be gained through 
long-term involvement in the industry and continual R&D work. (See Sahiluoma 1984, 14)

The chosen research approach, the single case study of an industry's development, can, however, 
be criticized for not providing basis for scientific generalization due to an insufficient sample and 
a narrow research object. But according to Yin (1988, 21), the case study does not even try to 
present statistical generalizations. Rather, the goal of the case study is to expand and generalize 
theories. Dahmén (1963, 134), one of the pioneers of research in industrial dynamics, is in line 
with Yin and writes that institutional change analysis is bound to remain to some extent undeter
mined and has to be content more with probabilities than exactness and proof.

Dahmén (1989, 109) does not try to outline a general theory which could possibly be empirically 
tested by econometrics. He notes, however, that it may be better to be probably approximately 
right than to be exact but probably wrong. According to Dahmén (1963, 11), technological 
advances, entrepreneurship, innovations as well as discarding of old technologies and uncompe
titive firms should be in focus of attention when analyzing economic change. Macroeconomic 
models are not capable of taking these determinants into account. Therefore, in order to be able 
to analyze the change processes in the economy, it becomes necessary to compromise over the 
exactness of the analysis compared to macroeconomic models. Also Lovio (1989, 45-46) notes 
that a researcher should not be too concerned about the statistical representativeness of one case. 
According to Lovio, the stories are more like tools to understand reality than proof of specific 
hypotheses.

Perhaps as a further counterargument to the above criticism, Dahmén (1963, 12) notes that it is 
possible to reach an analytical and systematic research method also when studying a change 
process. Furthermore, it is possible and even advisable to combine use of qualitative and 
quantitative data (Yin 1984; Eisenhardt 1989, 537-538). This study used quantitative data to 
supplement the qualitative data when possible. According to Eisenhardt (1989, 538), quantitative 
data can keep researchers from being carried away by vivid, but false, impressions in qualitative 
data. Furthermore, quantitative data can support relationships revealed by qualitative data. Thus, 
the quantitative data presented in various chapters serves as one way of bringing accuracy to the 
study as well as supporting the relationships revealed by the qualitative analysis.

The study can be characterized as a causal research where the reasons behind the competitive 
advantage are analyzed. However, the study also has characteristics of a descriptive research, 
because the historical development of diamond determinants is described. (Uusitalo 1991, 60-69)
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The research approach of this study is more concerned with the description and explanation of 
a specific phenomenon, the development and competitive advantage of the Finnish paper and 
board machinery industry, than with development of testable hypothesis or generalizable theory. 
The theoretical contribution of the study is limited to reviewing the critique on Porter's diamond 
model and testing its hypotheses in the case industry.

1.4.2 Data Gathering

The research problem and more specifically the research questions of this study determined the 
material needed, how it was gathered, and the methods used in analyzing it (Uusitalo 1991, 50). 
In order to avoid becoming overwhelmed by the volume of data it was seen as important to create 
a clear research focus (Eisenhardt 1989, 536). The research focus was narrowed down in the 
course of the study. In the first stage of the research process it was the aim to study all forest 
related machinery, but it soon became evident that this was too large an object for thorough 
research and the object was narrowed down to cover paper and board machinery only. Lovio's 
(1989, 45) views seem to support this decision. According to him, a holistic viewpoint is 
necessary in research on industrial dynamics or industrial economics, to which Porter's diamond 
model is a close relative. Lovio notes that the more holistic the viewpoint, the narrower the 
research object should be. During the interviews, the aim was to keep the focus of the research 
clear by using a questionnaire.

For the theoretical part of the study the literature concerning the critique on the diamond model 
was reviewed. The need to review the critique on the diamond model and the proposed 
modifications became evident at an early stage of the research. There is a vast amount of 
published research and writings available discussing competitiveness but proposing different 
conclusions than those of Porter's diamond model. It was first the intention to consider these 
earlier theories and studies on competitiveness more thoroughly, but because the critique on and 
discussion around the diamond model continued, the decision was made to concentrate on the 
writings in which Porter's diamond model is explicitly criticized. It was believed that these 
articles contain the main arguments against Porter's ideas and therefore also speak for a larger 
body of research.

However, in addition to the critique on the diamond model also some recent studies not directly 
criticizing the model, but dealing with the same issues, were referred to, and a description of the 
development of the concept of competitiveness was included in the theoretical part. This was seen 
as important because the diamond model can be seen as belonging to a broader research tradition.

Articles criticizing the diamond model were sought in the data bases of the libraries of the 
Helsinki School of Economics and Business Administration and the Stockholm School of 
Economics. The search was both for international and domestic articles. Articles were particularly 
sought in magazines published in countries where the diamond model had been used to study the 
domestic industry. Often the references of one article led to finding of several other critique 
articles. Articles which were not found in the collections of the library of Helsinki School of 
Economics and Stockholm School of Economics were sought in the libraries of Turku School of 
Economics and Åbo Akademi.

Because a holistic view of the industry's development is an essential part of research in industrial 
dynamics, the information for the the study's empirical part. Chapters three through eight, was
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collected from several different sources. Data gathering was started with secondary sources. In 
identifying the competitive advantage of the Finnish paper and board machinery industry in 
Chapter three, OECD export statistics obtained from Rouvinen (1993) was used. Also market 
shares given by the companies, patent data from Valkonen and Lovio (1991) and Tilastokeskus 
(1993; 1995), as well as information on Finnish innovations mentioned by the interviewees and 
in the literature was used.

The data from the OECD export statistics in Rouvinen (1993) contained export values of all 
OECD countries according to SITC revision 2 on the 5-digit level (or 4-digit, when 5-digit was 
not available) for the years 1980, 1985 and 1990. Year 1990 was converted from SITC revision 
3 to revision 2 by the OECD department of economics and statistics.

The information for the chapters discussing the diamond conditions was obtained mainly from two 
sources, literature and interviews. The literature included studies on the paper and board 
machinery industry, annual reports, articles in business magazines, the companies' own 
magazines and newspapers, and the companies' brochures. The most useful studies on the Finnish 
paper and board machinery industry included Alajoutsijärvi's (1993) study on the buyer-supplier 
relationships in the industry. Lehtoranta's (1993, 1994) work on the lifetimes and modernizations 
of paper machines, Raumolin's (1984, 1988, 1992) work on forest related machinery producers, 
Björklund's (1983, 1990) work concentrating mainly on the development of Valmet and 
Tampella, Noronkoski's (1990) history of Ahlström's Karhula workshop, Jokinen's (1988) history 
of Valmet's Rautpohja workshop, and Haavikko's (1984) history of Wärtsilä.

It was most difficult to find literature related to the international business activity, and therefore 
this section is mainly based on the interviews. Because relatively few studies have focused on the 
business aspects of the paper and board machinery industry, also several studies and articles 
concentrating on the forest industries, with reference to the paper and board machinery industry, 
were reviewed. Annual reports and other information from the companies were mainly used to 
compile tables and check the exact years of events mentioned in the interviews. Articles in 
business magazines, companies' own magazines and newspapers were used to supplement the 
information from the studies, annual reports and interviews.

Whereas the above mentioned secondary sources were useful in gaining general information about 
the historical development of the companies, interviews provided the most important information 
for understanding the development of competitive advantage of the paper and board machinery 
companies and industry as well as the competitive relations among the companies and their 
relations to the customers. Interviews were seen as a good way of getting information from a 
relatively large number of issues in a relatively short period of time, as well as of getting 
information from past events (Taylor and Bogdan 1984, 79-80). The holisticity of the approach 
is reflected in the interviews, which aimed to cover a wide range of relevant issues and therefore 
lasted from one hour up to five hours. A total of 18 interviews were conducted, and the 
interviewees were selected using a judgmental sample. The interviewees were only interviewed 
once. A list of the interviewees is found in Appendix 1.

The interviewees were selected to represent extensive experience of the whole Finnish paper and 
board machinery industry and the most important related and supporting companies as well as 
educational and research instimtions. The number of interviewees having experience of certain 
companies or institutions is larger than the total number of interviewees because several 
interviewees had experience of more than one company or institution. 13 interviewees had
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experience of working for Valmet at some point in their career, four interviewees had experience 
of working for Tampella, three interviewees had experience of working for Wärtsilä, and one 
interviewee had worked for Ahlström's Karhula before its acquisition to Valmet. Furthermore, 
three interviewees had experience of the main foreign rival Beloit, either from working for Beloit 
or representing the company in Finland, two interviewees had worked for three different paper 
mills, two interviewees had worked for the consulting and engineering company Jaakko Pöyry, 
one interviewee had experience of Valmet Automation, one had experience of Tamfelt, one had 
experience of Vaahto, one worked as professor at the University of Oulu, and one worked at the 
forest research institute KCL.

Nine of the interviewees either were active as or had functioned as top executives (managing 
director or director general) of their companies. Six of the interviewed had experience of top 
R&D manager positions. Several interviewees also had experience of marketing management. 
Perhaps most importantly, the interviewees included persons who had seen the whole develop
ment of the Finnish paper and board machinery industry since the early 1950s and, for example, 
had been involved in the acquisitions and mergers of the 1980s and 1990s. Thus, it was believed 
that the interviewees were a representative group with in-depth knowledge of the field.

A conscious decision to interview retired persons in addition to active top managers was made 
in order to gain both a historical perspective on the industry's development and the most recent 
knowledge. It was also assumed that the retired persons would have more time to spend on the 
interviews as well as better possibilities to talk freely than active top managers. This proved to 
be a correct assumption as the interviews of the retired persons could last up to five hours 
whereas the interviews with the active managers lasted between one and two hours. Of the 18 
interviewees seven were retired.

Telephone calls were made to agree the dates of the interviews. Already during these calls the 
background and aims of ETLA's research project as well as the motives and intensions of the 
researcher were explained. Further information to the interviewees was given before the start of 
the actual interview. (Taylor and Bogdan 1984, 86) The interviews were conducted using a 
preprepared questionnaire with a large number of questions related to all the determinants of the 
diamond. Because there was not enough time to go through all the questions in all interviews, the 
questions asked were chosen according to the particular fields of specialization of the 
interviewees. The interviews were made in Finnish and recorded on tape after which the tapes 
were transcribed in Finnish. Notes on main points were, however, made during the interviews 
in order to avoid the risk of having nothing to go from in case of malfunctioning of the tape 
recorder. The interviews were recorded in order to allow the researcher to discuss and react to 
the interviewees' comments during the interviews. (Taylor and Bogdan 1984, 103) Also questions 
not in the questionnaire were taken up when this was seen necessary. The interviews were often 
conversations of nature and the questionnaire served only as a list of general areas to cover with 
each interviewee. Interviewees were encouraged to speak about issues that they felt were 
particularly relevant. By asking specific follow-up questions it was possible to clarify and 
elaborate on details and reasons behind the events. It is believed that in this way more relevant 
in-depth information was gained than following a strict predesigned questionnaire. (Taylor and 
Bogdan 1984, 77, 92 and 96) Some of the interviews were made together with ETLA's 
researchers Hannu Hernesniemi and Markku Lammi, which allowed the cases to be viewed from 
different perspectives. This was an advantage both during and after the interviews (Eisenhardt 
1989, 538).
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In addition to the 18 interviews, information was gained from six lectures given by Valmet's 
managers. These lectures were not recorded but notes were made and these were analyzed in the 
same way as the interviews. The list of these lectures is in Appendix 2. Furthermore, when it was 
not seen as necessary to make long interviews, telephone calls were made to check some data 
concerning in particular supporting and related industries.

During the study, data collection overlapped with data analysis and the research process can be 
characterized as an iterative one. According to Eisenhardt (1989, 539), overlapping data analysis 
not only gives the researcher a head start in analysis but also allows the researcher to take 
advantage of flexible data collection. Therefore, adjustments to the research design were made 
in the course of data gathering and, for example, new interviews were added with persons whose 
importance as data sources became clear during data collection.

1.4.3 Data Analysis

The analysis of the data sources had two objectives in accordance with the research questions. 
The research questions were held in mind when the literature was reviewed and when the 
interviews were made and analyzed. In terms of the theoretical literature the emphasis was on the 
critique on and modifications of the diamond model. Articles criticizing the diamond model were 
read twice. During the first reading an overview of the material was created. During the second 
reading the various issues of critique and the modifications proposed were organized under 
headings and written using a personal computer. Finally the text was polished, a summary table 
of the critique was compiled and conclusions concerning the critique and modifications were 
made.

Related to the critique on the diamond model, a lecture was held at ETLA's seminar in June 1993 
and drafts of the text on the critique were handed in as seminar papers to seminar courses held 
at the Helsinki School of Economics and Business Administration in fall 1993 as well as the 
Swedish School of Economics and Business Administration in fall 1994. Comments from all these 
occasions were taken into consideration in the final version of the text.

The literature and transcripts of interviews related to the empirical part of the study were read 
with the second research question in mind. Thus, the emphasis was on information related to the 
determinants of the Finnish paper and board machinery industry. The literature as well as the 
interviews were read twice. The first reading was a quick one during which notes were made on 
the pages and the relevant issues were highlighted. If possible, notes were made showing which 
determinant of the diamond model the information was relevant to. This first reading enabled the 
researcher to get an overview of the material. During the second reading the relevant information 
was written on the pc and organized under the respective determinants of the diamond model. The 
references to the literature as well as the interviewees' names were noted in parentheses. The 
interviewees' names, however, were deleted from the final text as the interviewees were told that 
their names would not be referred to in the text, but only as a list in the appendix. This was 
assumed to make the conversation during the interviews freer (Taylor and Bogdan 1984, 87). The 
text of the Finnish literature and the interviews was translated into English.

In order to cope with the volume of data, descriptions (or write ups) of the development of the 
case companies were written in the course of reading the related literature. These descriptions 
allowed the researcher to get more intimately familiar with each company as a stand-alone entity
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(Eisenhardt 1989, 540). These descriptions were not used as such in the final report, but parts 
of them were incorporated in the text. Furthermore, in order to make the large amount of 
information easier accessible for the reader, summary tables and figures were compiled 
(Eisenhardt 1989, 542).

In order to allow the reader to follow how the conclusions of the study were reached, those 
sections of the study presenting the data as it was perceived and those presenting the conclusions 
made by the researcher were clearly separated. After the presentation of the data in each chapter 
a concluding section with a discussion of the effects of the particular determinant on competitive 
advantage was written. This distinction between evidence and conclusions is seen as particularly 
important because measuring constructs and verifying relationships are more judgmental in 
qualitative research than, for example, in statistical tests (Eisenhardt 1989, 544). In addition to 
allowing the reader to easier follow the study and make his own conclusions, these concluding 
sections were of help for the researcher in drawing the final conclusions in Part III.

During the data analysis it was noticed that the information from the literature and the interviews 
mostly seemed to point in the same direction. With the interviewees' names in parentheses in the 
text it was possible to compare the views of the different interviewees. Most often the views were 
identical or rather similar. When this was not the case, the attempt was made to check the 
information from other data, mainly the literature (Eisenhardt 1989, 541). If the nature of the 
issue was such that the correct data was difficult to check, but the issue was of relevance to the 
study, it was mentioned in the text that interviewees had differing views of the issue. Their 
names, however, were not mentioned.

As the interviews proceeded, it eventually became evident that not very much new information 
was gained in new interviews. In order to gain truly important new insights, it would have been 
necessary to continue the research overseas, in the home bases of the most important rivals. This 
was, however, impossible due to limited resources and time. The same phenomenon of incremen
tal learning was also seen in data analysis, and this was seen as the ideal time to stop collecting 
and analyzing the data (Taylor and Bogdan 1984, 83; Eisenhardt 1989, 545).

Eisenhardt (1989, 540-541) suggests use of different case study tactics in order to compare case 
firms, force the researcher beyond initial impressions, improve the likelihood of accurate theory, 
and enhance the probability that the researcher will capture the novel findings which may exist 
in the data. In this study, a tactic of selecting dimensions and comparing the differences within 
these dimensions among the four firms was used. The dimensions were selected based on the 
literamre in terms of significance for creation of competitive advantage and included the role of 
paper and board machinery in the firms, the internationalization strategies, commitment to R&D, 
and product ranges of the firms. The comparisons were mainly done in Chapter seven, rivalry, 
strategy, and structure, and aimed at finding reasons for the different levels of success in the four 
Finnish firms.

1.4.4 Validity and Reliability

Yin (1988) stresses bringing the concerns of validity and reliability in experimental research 
design to the design of case study research. The external validity of the study was sought to 
improve by selecting a specified population of firms for analysis whereas the internal validity of 
the study was improved, first, by comparing Porter's theoretical ideas with conflicting literature,
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and second, by qualitative data explaining why found relationships existed. (Eisenhardt 1989, 
533) According to Eisenhardt (1989, 544), it is important to discover whether an apparent rela
tionship is due to a spurious correlation or the impact of some third variable.

The reliability of the study was sought to improve by using several different data sources such 
as interviews, literature and company information in order to cross-check the information. It was 
found that the information in the interviews was very similar and that the information was also 
backed up by the written sources.

1.5 Limitations

The first limitation of the study is related to the conclusions of the theoretical part. Because one 
aim of the theoretical part is to modify the diamond model to suit the Finnish paper and board 
machinery industry, the conclusions of this section cannot as such be used in the context of some 
other country or some other industry. The critique on the diamond model is compared to the 
characteristics of the paper and board machinery industry in Finland, i.e. in a small and open 
economy. But apart of these conclusions, the critique on the diamond model is generally applica
ble and not restricted to the specific situation of the Finnish paper and board machinery industry.

Another limitation is caused by the preordained theoretical perspectives of the study due to the 
use of Porter’s diamond model (Eisenhardt 1989, 536). It was recognized that strong emphasis 
of one model in the theoretical part may bias and limit the findings of the study, particularly as 
most of the questions asked were designed with Porter's diamond model as a frame of reference. 
This may have structured the responses of the interviewees in a way that some relevant 
information was not gained (Taylor and Bogdan 1984, 89). This was a potential limitation of the 
whole ETLA project. The bias, however, was sought to reduce by reviewing the critique on the 
diamond model.

The third limitation of the study is related to the rather narrow focus of the study. The study only 
analyzed paper and board machinery whereas all other forest related machinery and equipment 
were left outside the study. This narrow focus, however, was necessary in order to enable an in- 
depth and holistic case study of the industry. Furthermore, the focus on paper and board 
machinery made the choice of time period a natural one. Paper and board machinery has only 
been produced in Finland after the Second World War whereas other forest related machinery, 
for example sawmill machinery and pulp machinery were produced already significantly earlier. 
Such a long time period would have been difficult to analyze thoroughly in the limits of this 
study. The chosen focus, however, did cause problems for the availability of statistical data 
because in many sources, in particular the companies' own annual reports, all forest related 
machinery are viewed as one group. This problem made it possible in some tables only to make 
rough estimations of the volume of paper and board machinery production.

The fourth limitation of the study is related to international business activity. As it came up in the 
critique on the diamond model, an analysis of competitive advantage in an industry would require 
also an analysis of the diamond in an international if not global perspective. This was not possible 
due to the resources of the study. The attempt was made to decrease the problem by using 
available Finnish sources discussing the international determinants of the diamond, but this 
proved to be a difficult task. These sources were not easy to find. In terms of international 
rivalry, Beloit's Finnish representatives were willing to be interviewed, but Voith's representati-
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ves were not. Voith made the offer to give an interview in Germany, but this was not possible 
given the resources of the study. Thus, the international business activity remains the determinant 
which needs the most attention in future research.

The fifth limitation of the study concerns the SITC export data and patent data used in assessing 
the competitive advantage of the paper and board machinery industry in Chapter three. The 
problems in the use of SITC statistics are discussed at a general level in sections 2.2.8 as well as 
more specifically related to the paper and board machinery industry in section 3.2.1. The 
problems related to patent data are discussed in section 3.2.3.

The sixth limitation concerns the availability of company and industry level data relevant for a 
study in industrial dynamics. Data is not readily available because it is normally not collected on 
entities of importance for industrial dynamics, such as clusters of related and supporting 
industries. Also the importance of industrial networks is difficult to show because input-output 
data are used relatively little in Finland (Lovio 1989, 58).

The seventh limitation concerns the comparability of the collected data. Because firms are not 
static entities but continuously subject to reorganization, it is difficult to compare data from one 
year to that of another. Operations previously undertaken in one unit may now be undertaken in 
several units, and the level of diversification of firms changes. Furthermore, not all firms, 
particularly in the first decades after the Second World War, collected data by business branch. 
Therefore, it was difficult to estimate the sales related to paper and board machinery as a share 
of total sales of the companies, and impossible to estimate the shares of costs and many other 
variables related to paper and board machinery. A further problem is that industry level data is 
based on domestic production, whereas firms carry out production internationally. Moreover, the 
data concerning the firms collected from different sources, such as annual reports and the 
management, may not be entirely comparable because the consolidation principles may vary 
between the firms and in time. (Heum and Ylä-Anttila 1993, 10 and 27-28) In such cases, the 
researcher relied on his own judgment.

The eigth limitation concerns the problems related to using interviews as an important data 
source. These problems include the deceptions, exaggerations, distortions and unwillingness or 
inability of the interviewees to give relevant information as well as the likelihood of misunders
tanding what the interviewees mean (Taylor and Bogdan 1984, 82-83). Furthermore, the risk of 
giving too much weight to views of interviewees in high positions is present in interviews 
(Eisenhardt 1989, 540). These problems, however, were attempted to make smaller by being 
aware of them as well as checking data with other interviews, literature and quantitative data. 
However, it should be recognized that rationalizations, fabrications, prejudices and exaggerations 
of the interviewees can also be valuable information, if they are correctly identified. (Taylor and 
Bogdan 1984, 99)

Finally, it should be noted, that even if the research focus was narrowed down during the 
research process, the theoretical viewpoint of the industrial dynamics tradition may cause 
problems for the inexperienced researcher. As the approach emphasizes a holistic view of the 
industry or cluster, it is difficult to draw the line between relevant and irrelevant data. The 
researcher, unless able to quickly see what the relevant issues are, is easily carried away by the 
volume of data. The fact that the industrial dynamics research tradition is not yet a well- 
established one, and lacks clear guidelines as to how to proceed with research of this kind, 
increases the danger of not seeing what is relevant data and what is not. Furthermore, there is no
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well established way to measure the externalities present in the cluster (Heum and Ylä-Anttila 
1993, 91). Thus, it can be assumed that this study, on the one hand, includes data not very 
relevant for the conclusions, and on the other hand, lacks some information which would have 
improved the understanding of the research object. For example, the links of the paper and board 
machinery industry to other industrial clusters both in Finland and abroad is probably an area 
needing much further research.

1.6 Structure

The study is divided into three parts. The first part, theoretical framework, consists of Chapter 
one, introduction, as well as Chapter two, the diamond model and its critique. The second chapter 
is the theory chapter proper where the school of industrial dynamics, the concept of competitive 
advantage and the diamond model are presented, and the critique on and modifications to the 
diamond model are discussed. Some modifications for the purposes of this study are suggested. 
The aim of this chapter is to create the understanding of where Porter stands in the field of 
research and previous work on competitiveness. Also the definitions of the central concepts used 
in this study are given in Chapter two. Chapter two answers the first research question.

In order to answer the second research question, the second part of the study analyzes the 
diamond of paper and board machinery and discusses the different determinants of the diamond 
one by one. In Chapter three the paper and board machinery industry is defined and discussed in 
general terms, and the competitive advantage of the Finnish paper and board machinery industry 
is identified. Chapters four through eight all discuss determinants of the diamond model. Chapter 
four discusses the factor conditions, Chapter five discusses the demand conditions, Chapter six 
discusses the related and supporting industries, Chapter seven discusses the rivalry, strategy, and 
structure, and Chapter eight discusses the environmental factors. Each chapter first discusses the 
nature of the determinant in the Finnish paper and board machinery industry and then analyzes 
the effects of the determinant on the competitive advantage of the industry.

The third part of the study consists of the summary, the conclusions, and the recommendations. 
Chapter nine summarizes the main findings of the study. In order to clarify the main points of the 
critique and help the future researcher to modify the diamond model to suit their specific needs, 
also a Summary Table of the Critique on the Diamond Model is presented. In Chapter ten, 
conclusions and recommendations, the research problem is answered by discussing the reasons 
for competitive advantage in the Finnish paper and board machinery industry, and some 
recommendations for the government policy makers, researchers and managers are given. 
Moreover, the findings of this study are linked to the reviewed literature on competitive 
advantage in Chapter two.

The diamond model is one where all the determinants affect each other with various strengths. 
Due to this nature of the model also the contents in the different chapters of this study are 
overlapping. Same issues are discussed in different chapters from different angles and therefore 
same facts are sometimes mentioned in more than one chapter in order to help the reader follow 
the reasoning.
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Figure 1: Structure of the Study
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2 THE DIAMOND MODEL AND ITS CRITIQUE

The emphasis and main contribution of this chapter is a comprehensive review of the critique on 
the diamond model. However, before turning to the critique, different views of the concept of 
competitiveness are discussed and Porter's diamond model is explained in order to relate the 
diamond model to its theoretical school of thought.

2.1 Development of the Concept of Competitive Advantage

2.1.1 Traditional Theories

Traditionally competitiveness has been seen as price or cost competitiveness as in the famous 
theories by Adam Smith, David Ricardo and later Eli Hecksher, Bertil Ohlin and Paul 
Samuelson.3 In Smith's theory of absolute advantage countries export the goods in the production 
of which they have an absolute cost advantage compared to other nations. Smith presented the 
theory in his book "Wealth of Nations" already in 1776.

In his book "On the Principles of Political Economy and Taxation" in 1817 Ricardo broadened 
Smith's theory and established the principle of comparative advantage. He stated that a nation 
gains from trade by exporting the goods or services in which it has its greatest comparative 
advantage in productivity and importing those in which it has the least comparative advantage. 
According to this principle a nation gains from trade even if it cannot produce anything at lower 
cost than its trading partners. It is enough that the nation can produce some good at a compa
ratively less higher cost than some other good.

The theory named after Eli Hecksher and Bertil Ohlin was developed gradually by the two 
Swedish academics during a period from 1919 to the 1930s. The Hecksher-Ohlin theory predicts 
that countries export the products that use their abundant factors intensively. A factor is abundant 
in a country if there is a higher ratio of the factor to other factors in the country than in the rest 
of the world. A product is intensive in the use of a factor if the factor costs are a higher share of 
the product's value than they are of the value of other products. Paul Samuelson derived 
mathematical conditions under which the Hecksher-Ohlin prediction was true.

Common to the traditional theories on competitiveness is that they have tried to explain diffe
rences in competitiveness between countries with differences in the costs of resources or final 
goods. Because of the great influence of these theories on modem research, most studies on 
competitiveness, also on the industry level, have concentrated on the development of costs and 
prices. According to several recent studies, the development of costs or prices has, however, not 
been able to explain the differences in competitiveness in different countries and industries and 
therefore the theories concentrating on these factors have attracted critique already for some time 
(Peura and Kero 1992, 23).

The theories concentrating on price and cost competitiveness have, in particular, been criticized 
for their inability to take into account the internationalization of competition and the increasing 
importance of technology development for competitiveness. Internationalization and technology 
development are closely linked because the importance of a company's ability to innovate grows

3See, for example. Lindert (1991, 18-41) for a more precise discussion on the traditional theories of competitiveness.
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in international competition. The traditional theories on absolute and comparative advantage 
concentrated on the prices of domestic factors of production. However, according to Bartlett and 
Ghoshal (1989, 115), for example, the advantages once gained by exploiting global scale 
economies or arbitraging imperfections in the world's labor, materials, or capital markets have 
eroded over time. In today's international environment of rapid change and technological 
development successful companies must be sensitive to market or technological trends no matter 
where they occur, creatively responsive to worldwide opportunities and threats, and able to 
exploit their new ideas and products globally in a rapid and efficient manner. The importance of 
price competitiveness has further diminished because of the ability of firms to source factors from 
abroad, the rising costs of R&D, the narrowing technology gap between countries and companies, 
the shortening of product life cycles, increased product differentiation, and higher degrees of 
value added.

A major reason for the inability of neoclassical models to explain competitive advantage today 
is the simplistic view of the firm. According to neoclassical models, firms react passively to 
external stimuli, such as price information. The firm's organization has no role in this theory, 
since the purpose is not to explain the behaviour of firms, but to explain changes in prices. In real 
life firms attempt to modify and remove constraints in order to generate profit, rather than being 
profit maximizers within given constraints. R&D, product differentiation, mergers and 
acquisitions as well as foreign investments are all forms of active constraint-modifying behaviour. 
(Heum and Ylä-Anttila 1993, 12-13)

Due to the above mentioned shortcomings of the neoclassical economic theories concentrating on 
prices and costs, new approaches to studying competitiveness of industries have been developed 
in order to capture the large amount of other determinants important for competitiveness. The 
industrial dynamics school, discussed next, is the most prominent of such approaches.

2.1.2 Industrial Dynamics

According to many writers, for example Dunning (1991, 9), Reinert (1993, 58-59), Dalum et al. 
(1991, 37), Beliak and Weiss (1993, 113) and Reinikainen (1991, 41), Porter's thoughts are not 
new or unique. Some of these writers also note that Porter's work lacks reference to current 
theory, i.e. to other researchers who have addressed the same questions as Porter as well as 
criticized and questioned the stringent mathematical rules of neoclassical economics already for 
some time. Porter's diamond model can be seen as part of a research tradition often referred to 
as the industrial dynamics research tradition, or Schumpeterian dynamics after the Aust
rian/American economist Josepf Schumpeter regarded as the father of this school. Furthermore, 
also the concept industrial economics is often used. Often quoted studies in industrial dynamics 
include Schumpeter's studies already in the 1920s, Perroux (1950), Dahmén (1950, 1963, 1986, 
1988/89), Hirschman (1958), Linder (1961), Freeman (1982, 1987), Nelson (1988), and Lundvall 
(1992). Next some of the main ideas of the industrial dynamics are reviewed in order to enable 
the reader to compare Porter's diamond model with these ideas and to put Porter in his right 
context in the field of research.

The characteristic feature of industrial dynamics is its focus on economic and technological 
change or transformation rather than on economic growth and broad aggregates such as national 
product, capital stock, employment, price levels and business cycles. In this respect industrial 
dynamics contrasts with the macroeconomic equilibrium theory and the neoclassical and post-
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keynesian macroeconomic growth models. These traditional economic theories do not analyze 
underlying processes and disequilibria at the micro level and in markets but instead relations 
between a number of broad aggregates. (Dahmén 1986, 182; Lovio 1989, 40 and 42-43) Thus, 
the the industrial dynamics research tradition criticizes neoclassical economic theories measuring 
competitiveness of industries with prices or costs. Furthermore, in neoclassical economic theories 
companies in the nation are all alike and the economy can only be affected by monetary and tax 
policies.

Transformation analyzed by industrial dynamics is seen in various activities of firms, such as 
establishment of new firms, growth of firms, introduction of new production processes, 
appearance of new products and services, investments and divestments, acquisitions and mergers, 
opening up of new markets, exploitation of new sources of raw materials and energy, scrapping 
of the respective old ones and closing down of firms. In almost all transformation there is a 
conflict between new and old. (Dahmén 1989, 110; Heum and Ylä-Anttila 1993, 11)

Industrial dynamics, or development power, is much more difficult to measure than price or cost 
competitiveness because the most important factors influencing industrial dynamics cannot be 
captured by statistical data or by formulating mathematical models (Lovio 1989, 40). According 
to Reinert (1993, 58), the assumptions needed in mathematical models are always more or less 
unrealistic and do not allow making the kinds of micro observations which are essential in 
building macrotheories of economic development. Dahmén (1989, 112) explains the distinction 
between the static concept 'competitiveness', which can be understood as price or cost competiti
veness, and the dynamic 'development power' by stating that industry and trade may be interna
tionally competitive, perhaps due to a recent devaluation, but can still have weak development 
power. The weak development power can be caused by a poor general environment for entre
preneurial activities and therefore long term competitiveness cannot be good. Price competiti
veness can be temporarily artificially maintained with government action, for example 
devaluation, but development power, and thus real competitiveness, cannot be created by a 
devaluation.

In industrial dynamics, technological change has an important position. Technological change is 
not seen as a given, exogenous factor affecting economic development, but rather as part of the 
change process. Industrial dynamics aims to understand the nature of technological change and 
the process of developing technology. Technological change is a process where new technology 
constantly replaces older technology, and where the later stages cannot be reached without the 
previous stages. The creation of new products is more important than the productivity of old 
products. Technological development is a cyclical process. Moreover, learning by doing and 
using are important in technology development. (Lovio 1989, 42-43)

In order to capture the factors underlying technological change, industrial dynamics emphasizes 
innovation^ and their creation. Industrial transformation is the result of minor and major 
innovations (Heum and Ylä-Anttila 1993, 12). In industrial dynamics, innovation is viewed in a 
broad sense. Because technology is not something developed by engineers without connection to 
the surrounding society, social, organizational, systemic, and institutional innovations are as 
important as technological innovations (Lovio 1989, 43; Ylä-Anttila 1995, 3). Two major forces

Torter (1990b, 45 and 791-792) defines innovation as an commercializable improvement in technology or a better method or 
way of doing the functions of the firm. Porter's understanding of innovation, thus, is a broad one. Much innovation does not involve 
technology in the narrow scientific sense but improvements in ways of doing things. Product and process changes, new approaches 
to marketing, new forms of distribution, and new conceptions of scope, for example, can be innovations.
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affecting the creation of innovations are identified by industrial dynamics. First, innovations take 
place through the competitive pressure put upon firms (Heum and Ylä-Anttila 1993, 12). Second, 
innovations are created by a process where there are sufficient links between parties spurring the 
innovation. Competitive advantages are bom in closely interrelated firms and branches that form 
industrial clusters, networks or development blocks (Ylä-Anttila (1995, 3-4 and 10). Thus, a 
further characteristic of industrial dynamics is that national pressure and economic interrelations 
are emphasized as factors affecting technological change.

Clustering of resources and networks lead to intense flows of information and knowledge which 
tie together producers, users, and competitors within an industrial cluster. Within such a cluster 
or system of innovation, firms create positive externalities in innovation and knowledge 
accumulation which benefit other firms. Thus, externalities can be understood as the ability to 
exploit synergy among firms in the domestic economy. When the importance of economic 
competence increases, also the importance of externalities for the development of a nation should 
increase. There is, however, no well established way to document the existence or to measure the 
magnitude of externalities quantitatively, posing problems to the testability of a study in industrial 
dynamics. (Heum and Ylä-Anttila 1993, 91).

Due to the central role of national economic interrelations in industrial dynamics, several concepts 
to capture these interrelations and their dynamics have been created. However, due to the fact that 
industrial dynamics is not yet an established research tradition, several researchers (e.g. Lovio 
1989, 40; Ahonen 1991, 5-6; Räsänen and Whipp 1992, 59) note that the same research object 
has been labelled in various ways in parallel streams of research, but the concepts still remain 
undeveloped. Concepts used by different researchers to capture the economic interrelations and 
the process of change include, for example, growth poles (Perroux 1955), organisational fields 
(Knoke and Rogers 1979), organisational communities composed of various populations (Astley 
and Fombrun 1987, Barley et al. 1991), inter-sectoral linkages (Pavitt 1984), industrial complexes 
(Anderssen et al. 1981, Kosonen 1987), industrial and service networks (Håkansson 1989), 
development blocks5 (Dahmén 1950, 1988/89), and national systems of innovation or national 
innovation systems (NIS)6 (e.g. Freeman 1987, Lundvall 1992, Whitley 1993).

2.1.3 The Diamond Model

2.1.3.1 Competitive Advantage

The question Porter (1990a, 77) aimed to answer in his study was "Why are certain companies 
based in certain nations capable of consistent innovation? Why do they ruthlessly pursue improve
ments, seeking an evermore sophisticated source of competitive advantage?" Porter was interested 
in why a specific country is successful in specific industries. According to Porter, the traditional 
explanations of competitiveness like macroeconomic indicators including exchange rates, interest 
rates and government deficits, cheap and abundant labor, bountiful natural resources or

5Dahmén's (see e.g. 1988/89) concept of the development block is a much quoted one in industrial dynamics. It refers to "a 
sequence of complementarities which by way of a series of structural tensions, i.e. disequilibria, may result in a balanced situation". 
Advances in technology in a certain stage of production or distribution, or in a certain area of the economy, often cannot be 
profitably utilized as long as certain other advances in other stages or areas have not been realized.

6Ylä-Antti la (1995,1) defines a national innovation system as all institutions and economic structures that have an impact upon 
creation of knowledge and knowhow. The main elements of an innovation system are firms and relations between firms, financial 
institutions, the research and educational system and the organization of R&D.

18



government policy are not anymore valid for explaining the competitiveness of different nations. 
None of them is sufficient in itself and in addition to these determinants many more exist.

According to Porter (1985, 3), competitive advantage grows fundamentally out of value a firm 
is able to create for its buyers that exceeds the firm's cost of creating it. Thus, competitive 
advantage of firms and industries means advantage in all its forms. Quality, product features, and 
new product innovations are central in the process of gaining a competitive advantage compared 
to rival companies. International competitive advantage is a firm's ability to survive and grow 
over longer time periods in competition with foreign firms. Competitive advantage in, for 
example, know-how, management of customer relations, or continuous development resulting in 
innovative capability and upgrading of the product or service is a much safer way to compete than 
competitiveness based solely on costs or prices, which can be the result of devaluations, rich 
natural resources, government subsidies, low wages, and low interest rates. Price competitiveness 
can diminish quickly. Some environmental change can suddenly change the factor costs or a 
competitor with a new production technology may be able to produce at even lower prices.

To Porter (1990a, 84-85; 1990b, 6), the only meaningful concept of competitiveness at the 
national level is productivity. Porter defines productivity as the value of the output produced by 
a unit of labor or capital. Productivity is the prime determinant of a nation's long run standard 
of living. Only through upgrading can an economy sustain productivity growth and the standard 
of living. Upgrading happens when product quality is raised, desirable features are added, 
product technology and production efficiency are improved. The companies must be able to 
compete in more and more sophisticated industry segments and finally develop the capability to 
compete in entirely new, sophisticated industries.

Porter (1990b, 33) notes that firms, not nations, compete in international markets." Thus in order 
to understand the competitiveness of a nation, it is necessary to study its industries and even 
individual firms in these industries. The industry is the natural unit of analysis when analyzing 
competitiveness because the industry consists of firms competing with each other for the same 
needs of customers. Thus, competitiveness measured in a firm alone is too narrow a viewpoint 
and competitiveness measured between different countries is too large a viewpoint. According to 
Porter, the competitiveness of a country is made up of the competitiveness of its firms competing 
in various industries.

One of Porter's (1990a, 74) main, and most debated, arguments is that competitive advantage is 
created and sustained through a highly localized process. According to Porter, there are major 
country specific attributes that stimulate the competitive advantage of particular industries. Since 
a nation's pool of human and other resources is necessarily limited and a nation can not be a 
competitive exporter in all industries, the national resources should be used in the most productive 
industries. Thus, to Porter (1990b, 599) the home nation is central to choosing the industries to 
compete in. Productivity varies from industry to industry, but productivity growth in one industry 
compared to the growth in similar industries abroad is more important to national prosperity than 
national productivity as an average.

Porter (1990a, 85) sees successful global competition of an industry or a firm as a result of the 
characteristics of the home base. A firm's home base is the "nation in which the essential 
competitive advantages of the enterprise are created and sustained. It is where a company's 
strategy is set, where the core product and process technology is created and maintained, and 
where the most productive jobs and most advanced skills are located." Differences in national
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values, culture, economic structures, institutions, and histories all contribute to competitive 
success of chosen industries. According to Porter, competitive advantage arises, when the most 
dynamic environment for innovation in an industry is present. The answer to why 
companies and industries are especially good at innovating is found in the characteristics of the 
national environment in which these companies and industries are based.

some

By co-locating product line management, R&D, and some production in an environment which 
supports the upgrading and innovation in the industry, the conditions for creating and supporting 
competitive advantage are present. This location is the driving force for the global strategy, but 
activities located elsewhere can be used to reinforce and support the home base through tapping 
into labour pools or resources and securing market access. However, without central control and 
integration "the problems of coordinating dispersed production, R&D, and product development 
among equal subsidiaries in different countries is a next-to-impossible problem. The company 
with a clear home base in a dynamic location will always innovate faster than the company which 
is trying to coordinate." (A Conversation with Michael Porter, 355-357; Porter 1990b, 144) 
Thus, Porter's argument for the strong localization, the home base, is really based on the speed 
of innovation, which he sees is fast enough only in a localized diamond.7

According to Porter (1990a, 1990b), it is particularly important to maintain the strategically 
important functions in the home base. By strategically important functions are meant R&D, 
strategic decisionmaking and the production of the most specialized parts or products. These are 
the functions where the most important innovations are made and which thereby contribute the 
most to sustainable competitive advantage. If these are moved abroad, the centre of excellence 
in the home base will start to decline and this will affect the whole society in a negative way.

2.1.3.2 The Determinants of the Diamond Model

The diamond model, illustrated in Figure 2, is the core of Porter's theoretical contribution in 
"The Competitive Advantage of Nations". Porter uses the model to analyze the national characte
ristics of a company's or industry's environment influencing the ability to create and sustain 
competitive advantage. The "national diamond" is in fact not a diamond of the whole country, 
but of a closer environment of the company.

Porter (1990b, 73, 149-151 and 655) introduces the concept of the cluster to illustrate the 
environment where competitive advantage is created. Although the basic unit of analysis for 
understanding national advantage is the industry, competitive advantage is not created in isolated 
industries but in clusters of industries. A cluster can be seen as a particularly successful and 
competitive industrial network. It consists of a group of mutually supporting competitive firms 
in various industries, which are connected by links of various kinds. The clusters often emerge 
naturally and by themselves, but government can contribute to their evolution by reinforcing the 
information or widening the existing cluster. Being an important part of the economy, a 
competent cluster tends to gain attention from numerous instances in a nation. Universities and 
reserach institutes may focus their resources according to the cluster's needs. Its bargaining power 
in the economic life is strong.

7 It must be noted, that when Porter uses the word "localized", he can mean either a cluster which is "domestic", i.e. within national 
boundaries, or he can mean a cluster crossing arbitrary national boundaries. Important in Porter's argument is the geographical 
proximity.
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More specifically, Heum and Ylä-Anttila (1993, 25-26), note that the increasing service activities 
as well as several types of ownership arrangements and contract based inter-organizational 
relations blurr traditional boundaries between firms and industries. The cluster concept aims to 
ease the definitional problems for research caused by these activities. A cluster consists of 
companies from several industry branches, connected through vertical and horizontal 
relationships. Moreover, in the cluster it is also possible to disregard those SBUs of the 
corporation which are not part of or related to the analyzed industry. Furthermore, also other 
institutions, for example in the fields of R&D and financing, can be considered as belonging to 
the cluster.8

The diamond model is made up of four determinants: factor conditions, demand conditions, 
related and supporting industries, as well as firm strategy, structure and rivalry. In addition to 
these 'inside' determinants there are two outside forces shaping the environment of firms and 
industries, namely government and chance. (Porter 1990a, 77-89; 1990b, 69-130) The 
determinants of the diamond model are next presented one by one.

Figure 2: The Diamond Model
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’Although the cluster concept is a valuable analytical tool, it does not solve the problem of finding relevant data in the statistics. 
Data in statistics is still collected in terms of traditional industry branches.
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Factor conditions is the first of the determinants in the diamond. With factor conditions Porter 
(1990b, 73-74) means a nation’s position in factors of production, such as human resources, 
knowledge resources, capital, infrastructure and physical resources, necessary to compete in a 
given industry. Compared to the traditional economic view of factors including capital, land and 
labor. Porter's definition of factors is a much broader and more detailed one. According to 
Porter, the factors most important to competitive advantage in most industries are not inherited 
but created. The stock of factors at any given time is less important than the rate at which the 
factors are created, upgraded and made more specialized to particular industries. Competitive 
advantage from factors depends on how efficiently and effectively the factors are deployed. Porter 
(1990b, 77-80) divides factors into basic and advanced as well as generalized and specialized 
factors.

Basic factors are inherited by a nation whereas advanced factors are created. Basic factors 
include, for example, natural resources, climate, location, unskilled and semiskilled labor, and 
debt capital. Advantages due to these basic factors are, according to Porter, often fleeting. In 
order to achieve competitive advantages such as differentiated products and proprietary 
production technology, the industry needs advanced factors.

Advanced factors include, for example, communications infrastructure, highly educated personnel 
with sophisticated skills, and university research institutes in sophisticated disciplines. Advanced 
factors are a product of sustained and heavy investment and they are the most significant for 
competitive advantage. The institutions, such as universities, required to create advanced factors 
need sophisticated human resources and technology. Porter (1990b, 76) notes that globalization 
has made local availability of some factors less essential because factors can be mobile among 
nations. Advanced factors, however, are more difficult to procure in global markets or gain 
through foreign subsidiaries than basic factors. Porter stresses the necessity of advanced factors 
in the home base.

Porter also distinguishes between general and specialized factors. General factors can be used in 
a wide range of industries and include, for example, the highway system, debt capital, and a pool 
of well-motivated employees with college educations. Porter states that contrary to conventional 
thinking, simply having a general work force that is college educated represents no competitive 
advantage. Generalized factors support more rudimentary types of advantage because they are 
available in more nations and can be more easily nullified, circumvented or sourced through 
foreign subsidiaries than specialized factors. Activities based on generalized factors, such as 
labor-intensive assembly operations abroad requiring semiskilled employees, can often be 
performed at foreign subsidiaries.

To support competitive advantage a factor must be highly specialized to an industry's particular 
needs. Specialized factors include narrowly skilled personnel, infrastructure with specific proper
ties, knowledge bases in particular fields, and other factors with relevance to a limited range of 
industries or a single industry. Specialized factors are scarce, difficult for competitors to imitate, 
and they require sustained investment to create. Specialized factors provide more decisive and 
sustainable bases for competitive advantage than general factors because it is difficult to tap 
specialized factors from outside the home base.

According to Porter (1990b, 80), created factors are more important than inherited ones. Factors 
are created through investments made by individuals, firms, social institutions or governments. 
Factor creation is so important because specialized factor-creating institutions, like universities.
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apprenticeship programs, and government-owned or private research centers, are difficult to 
replicate. Nations are likely to be competitive in the industries where these factor-creating 
institutions are particularly advanced and specialized. Government investments usually 
concentrate more on creation of basic and generalized factors than advanced and specialized ones, 
and therefore Porter sees the role of the industry as essential in factor creation.

The relationship between basic and advanced factors can be complex. Basic factors can lead to 
the creation of advanced factors. An example is the Finnish forest industry, where ample wood 
reserves have through investment led to advanced forest, paper, board, and pulp technology. 
However, according to Porter, an abundance of factors may also undermine instead of enhance 
competitive advantage.

According to Porter (1990b, 74 and 81-86), also selective disadvantages in basic factors can 
influence the strategies and innovation activities of companies and thus enhance creation of 
competitive advantage. In Porter's mind, sourcing factors abroad is a less desirable solution than 
innovating around selective factor disadvantages. Porter argues that disadvantages can become 
advantages only under certain conditions. They must send companies proper signals about 
circumstances that will spread to other nations, and there must be favourable conditions elsewhere 
in the diamond in order to be able to innovate around the disadvantages.
High factors costs, factor shortages, unavailability or strong restrictions on the use of factors are 
examples of selective factor disadvantages, which may lead to creation of new technology.

Demand conditions is the second of the diamond determinants. According to Porter (1990b, 87), 
globalization has not diminished the role of home demand in creating sophisticated skills and new 
technologies in industries. Porter explains the importance of home demand by stating that firms 
are typically most sensitive to the needs of their closest customers who thereby create the most 
important pressure effects for innovation and quality improvement. Also, home demand condi
tions help build competitive advantage when a particular industry segment is larger or more 
visible in the domestic market than in foreign markets. The Finnish forest cluster clearly is such 
an industry segment.

Porter (1990b, 89) places particular emphasis on the role of sophisticated and demanding 
domestic customers, who can anticipate the needs of other nations. According to Porter, the 
quality of home demand is much more important than its quantity. Demanding customers pressure 
companies to meet high standards, to improve, to innovate, and to upgrade into more advanced 
segments. Local values and circumstances are an important factor in creating sophisticated home 
demand. For example, strict environmental or safety regulations in a country pressure firms to 
create competitive advantage in these areas. Especially important are local values and other 
circumstances that anticipate future global trends.

Porter (1990b, 105) names related and supporting industries as the third determinant of the 
diamond model. According to Porter, the successful industries in the world are grouped into 
clusters, i.e. networks of related9 and supporting industries in a geographically limited area. 
Internationally competitive related and supporting industries create advantages in several ways.

’According to Porter (1990b, 105 and 782), related industries are industries that have their own unique requirements for 
competitive advantage but in which firms can coordinate or share activities in the value chain when competing or transfer proprietary 
skills from one industry to another, or those which involve products that are complementary (such as computers and applications 
software). Sharing of activities can occur in technology development, manufacturing, distribution, marketing, or service. Examples 
of shared activities are same technologies and components as well as same distribution and service channels.

23



First, they deliver the most cost-effective inputs in an efficient, early, rapid and sometimes 
preferential way. Second, the close working relationships in a geographically limited area provide 
good possibilities for a rapid flow of information and technology which results in innovation and 
upgrading. For example, companies have the opportunity to influence their suppliers' technical 
efforts and can serve as test sites for R&D work, which leads to accelerating innovation. Furthe
rmore, the presence in a nation of competitive industries that are related often leads to new 
competitive industries. One reason for this is that an industry's investments in advanced factors 
of production are likely to have spillover effects to other, nearby industries. Thus, economies 
external to individual firms are internalized within the cluster. However, Porter states that the 
positive effects of proximity are not automatic, the companies and suppliers have to work on the 
relationships. (Porter 1990b, 105)

Although Porter emphasises the existence of domestic related and supporting industries, Porter's 
view is not restricted to the domestic market. In Porter's mind a company draws advantage from 
internationally competitive related and supporting industries. Therefore, it is self-defeating for 
a company or nation to create "captive" suppliers who are totally dependent on the domestic 
industry and prevented from serving foreign competitors. This idea also applies the other way 
around: a company can readily source inputs from the international marketplace without a major 
effect on the industry's innovation.

Finally, rivalry, strategy, and structure of companies and industries is the fourth and last proper 
determinant in the diamond model. According to Porter (1990b, 107), the goals, strategies, 
managerial practices, individual attitudes, ways of organizing firms, firm creation and intensity 
of rivalry in industries vary widely among nations. Competitive advantage results from a good 
match between these choices and the sources of competitive advantage in a particular industry.

In particular, Porter (1990b, 117-119) strongly emphasizes the role of domestic rivalry in the 
process of innovation and international success. According to Porter, domestic rivalry is the most 
important of all the determinants in the diamond because of the powerful stimulating effect it has 
on all the other determinants. Furthermore, domestic rivalry is superior to rivalry with foreign 
competitors because competition between domestic companies tends to be more intense and is thus 
better in pressuring firms to innovate and upgrade than international rivalry. Local rivalry 
pressures firms to cut costs, improve quality and service, and innovate new products and 
processes. The intensity of domestic rivalry is explained by its emotive and personal nature. 
Moreover, domestic competitors have a common and similar domestic environment to compete 
in. Geographical proximity magnifies the power of domestic rivalry as a firm cannot explain its 
poor performance compared to its rivals by referring to a less favourable national environment. 
Domestic rivalry creates pressure for constant upgrading of the sources of competitive advantage, 
because the presence of competitors cancels the types of advantages, such as factor costs, that 
come from simply being in a particular nation.

In accordance with his statements about the importance of domestic rivalry Porter says that 
domestic mergers and acquisitions are generally a mistake. It is a mistake for companies to try 
to become competitive by dominating their home market and eliminating home market competitive 
pressure. It is better to make acquisitions in other countries in order to create a global network. 
The acquisitions must be integrated and a clear home base established for each product line. (A 
Conversation with Michael Porter, 356)

Porter argues that the management system and practices in a country must suit some industries

24



especially well. For example, the German management system works well in technical or 
engineering oriented industries. Countries also differ in the goals that companies and individuals 
seek to achieve. As an example Porter mentions the Swiss goal of long-term appreciation and 
thereof resulting investment of money on bank accounts, and on the other hand the USA with an 
emphasis on risk taking and a large pool of risk capital. Individual motivation to work and expand 
skills is important. In short, nations tend to be competitive in industries and activities that people 
admire and depend on.

In addition to the four principal determinants in the diamond model, Porter identifies two outside 
determinants, government and chance. These determinants affect competitive advantage through 
the other four determinants, not alone.

According to Porter, the role of government in helping the industries is not a thing of the past. 
This role, however, should be understood as indirect, working through the diamond determinants, 
rather than direct assistance. The goverment should stay in the background and guarantee that the 
resources needed for growth exist and that they are concentrated in order to enable upgrading of 
competitive advantage in some chosen industrial clusters. The government should not actively be 
involved in steering the supply of products and services, the industries must themselves have the 
initiative. In Porter's mind, many of the ways which governments traditionally aim to help 
industries can actually hurt a nation's firms in the long run. According to Porter (1990b, 73), the 
role of government can be seen most clearly by examining the effects of actual policies, such as 
antitrust policies, regulation, education, and government purchases, on the determinants of the 
diamond. Therefore, the effects of government policies on the whole diamond should be examined 
before decisions are made.

Porter mentions some principles that governments should follow in its supportive role. The 
government should focus on the creation of specialized and advanced rather than general or basic 
factors, and the government should avoid intervening in factor and currency markets with, for 
example, subsidized factor prices or devaluations. According to Porter, such measures work 
against the upgrading of industry and the search for more sustainable competitive advantage. 
Furthermore, the government should enforce strict product, safety, and environmental standards, 
as these pressure companies to upgrade and improve and may anticipate future international 
standards. Moreover, the government should limit direct cooperation among industry rivals, 
enforce strong domestic antitrust policies, and deregulate competition. Furthermore, it should 
promote goals that lead to sustained investment in human skills, innovation and physical assets 
by tax incentives for long term capital gains restricted to new investment in corporate equity. 
Finally, the government should reject managed trade in the form of orderly marketing 
agreements, voluntary restraint agreements, or other devices that set quantitative targets to divide 
up markets.

According to Porter (1990b, 73), also chance events play a role in the histories of most successful 
industries. Chance events are developments outside the control of firms (and ususally the nation's 
government), such as pure inventions, breakthroughs in basic technologies, discontinuities in 
input costs such as oil shocks, significant shifts in world financial markets or exchange rates, 
surges of world or regional demand, political decisions by foreign governments, and wars. These 
kinds of events can create discontinuities that unfreeze or reshape industry structure and provide 
opportunities for new firms and industries to emerge. In Finland, wars have created discontinui
ties and thereby catalyzed periods of domestic innovation and creation of import substituting 
technology. However, if the determinants of the diamond are not present in the nation where the
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chance event takes place, the industry is not likely to be able to have a long term advantage of 
the event.

2.1.3.3 The Diamond as a System

The four determinants, or rather four sets of national influences on competitive advantage operate 
interdependently, not individually. They form an interlinking national system, and the ability for 
companies in a specific industry to innovate successfully is dependent on this system. In order 
to positively affect competitive advantage it is usually required that all four determinants are 
present. The interaction between the determinants is seen in complex dynamics of the diamond, 
where cause and effect of individual determinants becomes blurred. According to Porter (1990b, 
131-132), the diamond as a system promotes clustering, i.e. the formation of several competitive 
industries which are related and mutually supporting.

The Finnish forest cluster, for example, has at its core the pulp, paper and board industries which 
are supported by producers of machinery and equipment for forestry, pulp, paper and board 
manufacturing, consultant agencies, research institutions, manufacturers of chemical inputs, 
transportation and marketing firms and other related and supporting industries. The cluster has 
grown step by step in a mutually supporting process, where the needs of one industry have been 
met by the creation of competitors in another, related industry. (Porter 1990b, 144-175)

According to Porter (1990b, 144), two elements, domestic rivalry and geographic concentration, 
have especially great power to transform the diamond into a system. Domestic rivalry promotes 
improvement in all the other determinants whereas geographic concentration elevates and 
magnifies the interaction of the four separate determinants. The broader effects of domestic 
rivalry are closely related to external economies, which arise because of spillovers of technology 
and the benefits of specialization that accrue to a large industry. Geographical proximity, for its 
part, is beneficial to competitive advantage because it accelerates diffusion of innovation, facilita
tes investment in skills, and encourages the development of supporting industries. Furthermore, 
according to Porter (1990b, 144) the benefits of domestiv rivalry and geographic concentration 
do not easily cross national boundaries and are difficult for foreign firms to tap even with a local 
subsidiary.

Porter (1990b, 148-149) explains the importance of clustering by stating that the creation of 
advanced factors such as technologies, sophisticated employee skills, design capabilities and 
infrastructure is greatly facilitated by vertical and horizontal linkages between successful 
industries. Once the cluster forms, the whole group of industries becomes mutually supporting 
and benefits flow forward, backward, and horizontally. Technology and know-how of one 
industry spreads through spin-offs and established companies diversify to related fields. Entry 
from other industries in the cluster spurs upgrading by stimulating diversity in R&D approaches 
and facilitating the introduction of new strategies and skills. Because suppliers and customers 
have contact with many competitors, information and innovations diffuse rapidly. The 
interconnections of the cluster lead to new ways of competing and new opportunities.
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2.1.3.4 Stages of Competitive Development

In addition to the diamond model Porter (1990b, 545-565) also presents a model, shown in Figure 
3, for describing the different stages of competitive development a nation's industries 
through. Porter suggests four distinct stages of national competitive development: the factor- 
driven, investment-driven, innovation-driven, and wealth-driven stages. "The first three stages 
involve successive upgrading of a nation's competitive advantages and will normally be associated 
with progressively rising economic prosperity. The fourth stage is one of drift and ultimately 
decline" Porter writes. However, Porter points out that it is not inevitable that nations pass 
through all the stages. Different industries in a nation can be at different stages, but one of the 
stages will be more characteristic of the nation than the other stages. No nation will fit a stage 
exactly but the stages are an effort to understand how economies develop, the characteristic 
problems faced by a nation's firms at different points in time, and the forces that propel the 
economy to advance or cause it to falter.

move

Figure 3: Stages of National Competitive Development
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In nations in the factor-driven stage virtually all internationally successful industries draw their 
advantage almost solely from basic factors of production such as natural resources, favorable 
growing conditions for certain crops, or an abundant and inexpensive labor pool. In the 
investment-driven stage competitive advantage is based on the willingness and ability of a nation 
and its firms to invest aggressively. Firms invest to construct modern, efficient, and large-scale 
facilities equipped with the best technology available on global markets. In the innovation-driven 
stage the full diamond is in place in a wide range of industries and the interactions of the deter
minants are strong. The wealth-driven stage leads to decline of competitive advantage because 
the driving force in the economy is wealth that has already been achieved. An economy driven 
by past wealth cannot maintain its wealth because the motivation of investors, managers, and 
individuals undermine sustained investment and innovation.
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2.1.3.5 The Implicit Assumptions

The synopsis above is in short the theory presented by Porter. But according to Yetton et al. 
(1992, 16), Porter's theory extends beyond the formal theory as described above. Lying behind 
the diamond framework is an implicit theoretical construct that should be made explicit because 
of its importance to the model's scope and causal explanations. The main points of Porter's 
implicit theory made explicit by Yetton et al. are here presented.

The core concept underlying Porter's diamond framework is the centrality of innovation to 
sustained performance. The theory addresses in different ways, and at different levels, questions 
about what makes innovation sustainable and whether it will be sustained in the same place. It 
appears that Porter identifies two critical forces on firms: pressure and proximity. (Yetton et al. 
1992, 16)

Pressure is the key driver of innovation, and therefore, of performance. Porter (1990a, 76) sees 
firms as inactive and unable to overcome inertia and vested interest. They upgrade factors and 
innovate only under pressure. Porter (1990a) writes in his Harvard Business Review article: "to 
succeed, innovation usually requires pressure, necessity, and even adversity: the fear of loss 
proves more powerful than the hope of gain". Porter (1990b, 52) also writes: "Few companies 
make significant improvements and strategy changes voluntarily; most are forced to. The pressure 
to change is more often environmental than internal." Porter's logic goes: good factors make the 
firms lazy, and only problems force them to innovate. The more sophisticated the demand, the 
more pressure it generates.

Proximity further intensifies the pressure on firms. Porter emphasizes domestic rivalry, local 
clusters, and physical neighbourhoods. Porter (1990b, 157) writes: "proximity increases the 
concentration of information, and thus the likelihood of its being noticed and acted upon." 
Proximity increases the speed with which information flows in the industry and innovations 
diffuse, but proximity also "tends to limit the spread of information outside because communica
tion takes forms (such as face to face contact) which leak out only slowly".

Proximity and pressure together explain many of Porter's views on innovation. They, for 
example, explain, why Porter sees that only domestic rivalry can create enough pressure. The 
closer the rivals, the better, because rivals located close together will tend to be jealous and 
emotional competitors (Porter 1990b, 157). Yetton et al. (1992, 17), however, note that Porter's 
underlying assumption of the necessity of pressure is not shared by all researchers. Some 
researchers are of the view that firms, or at least some firms, are actively seeking opportunities, 
looking to generate and capture rents and wealth. Thus, instead of pressure, competition is driven 
by such factors as search, energy and emulation. Dahmén (1989, 113) shares this view and notes 
that entrepreneurs can, in addition to answering the signals of structural tension in uncompleted 
development blocks, also visualize development blocks in advance and act based on this vision.

Because of his underlying theory, Porter's categorisation of firms is somewhat unconventional. 
This categorisation, as seen by Yetton et al. (1992, 17-18), is shown in Figure 4.

According to Yetton et al. (1992, 18), Porter assumes that firms either concentrate, and have a 
global strategy, or disperse and are multi-domestic. A global strategy typically involves export 
while dispersing activities involves overseas direct investment. Learning is easier for global 
companies because their activities are concentrated in one place and information flows faster than
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in multidomestic companies with dispersed activities (Porter 1990b, 57-59). Multidomestics have 
little chances for intra-firm learning because of the geographically dispersed activities, and 
because the companies consist of separate national operations with little in common. Porter also 
implies that dispersed, or multidomestic, operations contribute little to national economic perfor
mance - either for the headquarters nation, or for host countries (Yetton et al. 1992, 18).

Figure 4: Porter's Categorisation of Global Firms
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Production

••Multi
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interaction Between Markets

Source: Yetton et al. (1992, 18)

2.1.4 The Diamond Model and Industrial Dynamics

When comparing the main ideas of industrial dynamics with those of Porter's diamond model a 
strong resemblance is clearly evident. Lovio (1989, 43), for example, mentions three kinds of 
institutional factors affecting economic development, which resemble the determinants of the 
diamond model: changes in strategies and structures of companies, networks (for example among 
companies, subcontractors, buyers, research institutions), as well as organization of financing, 
education and research. These institutional factors bear strong resemblance to strategy, structure 
and rivalry, related and supporting industries, and factor conditions.

As the school of industrial dynamics, also Porter strongly emphasizes the role of innovation in 
the creation of competitive advantage. According to Porter (1990a, 67), creating competitive 
advantage in sophisticated industries demands improvement and innovation, that is finding better 
ways to compete and exploiting them globally, and relentlessly upgrading the firm's products and 
processes.

Moreover, both Porter and other researchers in industrial dynamics, for example Dahmén (1989, 
113), emphasize pressure in the transformation process. Both Porter and Lovio (1989, 42-45) 
emphasize rivalry among companies in industrial dynamics as well as studying the company level 
in order to capture the dynamics of competition. Lovio also stresses the need to study the histories 
of the companies because new innovations and solutions are often affected by the companies' 
earlier development.
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Also Porter's cluster concept seems to have been inspired by other concepts presented by 
researchers in industrial dynamics, and the network tradition of research can be seen to contain 
ideas resembling those of the cluster10. According to Ylä-Anttila (1995, 4), however, the cluster 
is defined by a common knowledge base rather than by a resource base, production process or 
technology.

Furthermore, Dalum et al. (1991, 34-35) see the traditional theories of comparative advantage 
as sources of inspiration to Porter's factor conditions determinant, and the studies by Linder 
(1961) and Vernon (1966) on demand in the creation of internationally competitive products as 
important for the demand conditions determinant.

Although Porter (1993, 21) himself writes that his theory challenges previous notions such as the 
role of classical comparative advantages and the importance of static economies of scale in 
international competition, several critics are of the opinion that Porter's views of mainstream 
economics is oversimplified and unjustified. Some of the assumptions of neoclassical theory have 
been eased and for example increasing returns to scale are allowed. The economy is no longer 
a black box, but can be affected by, for example, education. Devens (1991, 40-41) mentions that 
economists have developed the proofs of differences in consumer tastes as a basis for trade and 
that this should have fit nicely with Porter's view of demand conditions. Also Beliak and Weiss 
(1993, 112) find that Porter does not take into account modem trade theory, for example concepts 
developed from the 1960s onwards like mobility of labor, capital and technology, differences in 
national production functions, variable terms of trade, economies of scale, and diversified 
economies. According to Beliak and Weiss the neo-factor and neo-technology approaches make 
endogeneous use of the same variables mentioned as important by Porter. Reinikainen (1991, 42) 
points out that also in mainstream economics it has long been acknowledged that comparative 
advantage is too simplistic a concept and has to be complemented with other determinants.

However, even if the ideas presented by Porter are not entirely new or unique, he has become 
one of the best known critics of the traditional and neoclassical economic theories in the 1980s 
and 1990s. Much due to Porter's work the concept of competitive advantage has become widely 
used when also dynamic determinants of competitiveness in industrial dynamics are meant.

2.2 Critique on the Diamond Model11 *

In this section the critique presented against Porter's diamond model is reviewed. Porter has 
answered some, though not all, of this critique. When available, Porter's answers are also 
presented. The critique towards the diamond model and Porter's study in general is in this paper 
divided into nine parts, which discuss the questions of where competitive advantage is created, 
whether the diamond model has an appropriate view of foreign direct investment in an MNE, 
whether the diamond model applies to small open economies, whether the diamond model applies 
to resource-based industries, whether Porter pays sufficient attention to national culture, whether 
Porter's study forgets macro variables, whether the diamond model is dynamic or static, whether 
Porter's methodology is valid, and finally whether Porter's study is rigorous enough. Because the 
critique reviewed is scattered and the discussion sometimes looks at the same phenomenon from

l0See, for example, Lovio (1989).

“Earlier versions of this section of the study discussing the critique on Porter's diamond model are published in Penttinen 1994a,
1994b and 1995. See also Lahti (1995), for a current view on Porter's theory and its use in ETLA's study.
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many different angles, a summary table with the main points of critique is presented in Chapter 
nine.

2.2.1 Local versus Global

At the core of the critique on Porter's diamond model lies the question of where the competitive 
advantage in an industry is created: within the nation state, or in a transnational setting where the 
diamonds cross country borders and oceans and where the companies can tap into the diamonds 
of different countries. Porter's views about the possibilities of firms to innovate only in a 
geographically small area are not shared by most critics. According to these critics, Porter puts 
too much emphasis on the nation state. In the views of the critics Porter does not clearly enough 
explain why a domestic cluster is always better than a foreign based one and why being part of 
a transnational company cannot substitute for a domestic cluster.

The critics (Dunning 1992, 142; 1993, 12; Hemesniemi 1993, 12; Lommerud 1993, 17; 
Reinikainen 1991, 43; Reinert 1993, 63 and Rugman 1991, 64; 1992a, 59) see a transnational 
cluster in two different ways: the cluster either belongs to one large diamond crossing country 
borders, or the cluster belongs to a network formed by several national diamonds. Both views 
share the same belief that the nation state no longer restricts the transnational company. The 
reasons why a company earlier needed a strong home base are rapidly eroding due to the 
development of communication and transportation technology. The critics note that Porter's views 
may have been affected by the size of the home market of his own country, the USA.12

According to the first view, national clusters are developing into transnational clusters in the same 
manner as the regional clusters of earlier times gradually developed into national clusters. Most 
Canadian companies use a North American double diamond framework, consisting of the 
combined diamonds of the USA and Canada. They think in terms of the North American diamond 
and cannot rely on just the Canadian diamond.13 But for some companies even the North 
American diamond is just a temporary phase on the way to utilization of a truly global diamond. 
Also European companies can be seen to increasingly act in a European context instead of only 
their national diamonds. It can be argued that a national diamond should only be seen as a special 
case of a global diamond.

According to the second view companies can source factors of production, find related and 
supporting industries and meet rivalry and demand in the diamonds of several countries. 
Companies have formed networks of national diamonds. Also Porter sees that the home based 
MNC can utilize factors such as machinery, equipment and components, from other diamonds. 
But these should be standardized, not high-tech products (Söiveil. Zander and Porter 1991, 196- 
197).

Several critics (Dunning 1991, 1992, 1993; Yetton et al. 1992, 38; Rugman and D'Cruz 1993,
28) write that Porter limits himself to interaction between markets, i.e. external competition or 
inter-firm rivalry, and overlooks interaction within the firm. Thus Porter's understanding of the 
functioning of a modem MNE is faulty. Porter sees the centralized organization as the ideal

12Here it is worth referring to Hofstede's (1980,1991) argument about the difficulty of a researcher to eliminate his own national 
cultural bias even if the bias is recognized.

l3For a thorough discussion of the US/Canadian double diamond framework, see Rugman and D'Cruz (1993).
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model for the MNE and he does not seem to believe in the possibilities of coordinating a 
dispersed network of subsidiaries. According to the critics, however, the level of centralization 
of the MNE varies: some companies are very centralized whereas some are formed by a network 
of virtually independent units. The critics argue that intra-firm rivalry or company internal 
competition in a MNE can be organized in a way that maximizes learning.

As evidence for his views, Dunning (1991, 12) states that 30-40 % of the sales of the leading 
industrial MNEs are produced outside their national boundaries and that the value of these sales 
now exceeds that of international trade. According to several researchers (McKelvey 1990, 9-10; 
Dunning 1991, 12; Darroch and Litvak 1992, 71; Yetton et al. 1992, 37), the capabilities of 
MNEs may be influenced by the configuration of diamonds of the foreign countries in which they 
operate, and the enhanced capabilities of the MNEs in their turn may affect the competitiveness 
of the resources and capabilities of their home countries. It is becoming increasingly difficult to 
identify the competitiveness of a nation with the competitiveness of companies originating in that 
nation.

Bartlett and Ghoshal's (1989, 118-120) observations of locally leveraged and globally linked 
innovations seem to speak for the critics' views. A locally leveraged innovation means that a 
subsidiary located anywhere in the world can be the basis of an innovation, which will then be 
diffused all over the world inside the MNE. A globally linked innovation is one which is created 
with the contribution of several organizational units, located in different countries. In both types 
of innovations global scope economies and worldwide learning occur. Such innovations are 
impossible to observe with Porter's single diamond viewpoint.14

The critics point out that contrary to Porter's thinking, a MNE does not necessarily identify with 
the culture, politics or goals of any specific nation state. A MNE with a strong corporate culture 
can act successfully in several different cultures. Tryggestad (1992, 22-23) notes that to Porter 
ABB is a Swedish company, even if its foreign sales were 84% of total sales and 79% of its 
employees were outside Sweden already in 1988. According to Tryggestad, in reality it is difficult 
to find capital that is loyal to some country and a MNE invests where it is most profitable and 
it can choose between several nations with different government policies.

According to Tryggestad (1992, 22-23) and McKelvey (1990, 10), it is also wrong of Porter to 
think that the promotion of innovation in the home country automatically improves the well-being 
of that country. MNEs gaining from a favourable national environment may still expatriate the 
profits and improved skills to another country. Tryggestad finds the notion of a national home 
base to be of a normative character. With it Porter argues for what firms and nations should do 
in a globalized economy, and less why they do what they really do. According to Tryggestad the 
home base may be mere wishful thinking on behalf of governmental policy makers.15

Porter's use of the concept "closeness" or "proximity" is criticized by several writers. To Porter 
closeness is geographical closeness, but according to the critics closeness can also be of a more

14See Bartlett and Ghoshal (1989) for discussions on the geographically dispersed firm, the transnational or heterarchic 
corporation, where important resources and valuable knowledge exist in various units and can be exploited and combined with 
competences in other units of the organization. The same kind of organization is called the heterarchical MNE by Sölvell and Zander 
(1991).

15 Tryggestad seems to hint that Porter's role as an advisor to governments affects his view of the importance of the home base 
for a nation's companies.
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abstract nature, like psychic or cultural proximity. For example, a European producer may be 
"closer" to its American supplier than to another supplier in a neighbouring country. On the other 
hand, cultural differences within a country can be so large that geographical closeness is not 
enough to allow for the formation of a cluster.

Tryggestad (1992, 24-25) states that a transnational technological system will not necessarily 
show any identity with goals, policies, or values that a particular government pursues through the 
state apparatus. As an example of such a transnational system is the transnational corporation, 
whose decision making and culture are separated from and transcending those of the focal nation 
state.16 Dalum et al. (1991, 35-38) further question whether the proximity concept is of similar 
importance in all industries, and they raise the following questions: Is the nation only a 
framework for some industries, and does the importance of proximity change over time? Dalum 
et al. conclude that Porter's book does not give enough evidence to make conclusions of the 
future role of the national context in an internationalizing environment. The national home base 
is likely to have a greater role than many expect, but at the same time a complex network of 
relations between the national diamonds will emerge.

An important question, which Porter does not ask, is whether the internal dynamics of a cluster 
works to break up or strengthen the diamond connections in the case of increasing internationali
zation. Porter's view seems to be that a cluster in a geographically limited area has an inborn 
tendency to grow stronger. However, according to the critics (Dalum et al. 1991, 35-36; Dunning 
1992, 161), also the reverse may be true: a cluster, which has an inborn tendency to disperse. 
This tendency would be caused by the international relations which the companies in the cluster 
acquire outside the national diamond. For example, through mergers and acquisitions the 
domestic companies may be integrated into MNEs and the international contacts become more 
important to the companies than the domestic cluster. It seems evident that in some industries the 
national clusters are of primary importance but equally evident that other industries are very 
dependent on networks of diamonds.

Porter (1993, 22) and Porter and Armstrong (1992, 6-9) answer the critique by writing that 
despite the fact that in global industries firms operate in many countries and source inputs and 
even scientific knowledge from many locations, it is important not to confuse global strategies 
with the location of competitive advantages. Porter writes that internationally successful firms in 
fact have, for each distinct business and product group, a clear home base where top management 
is located, where core product and process innovation is created and sustained, and where a 
critical mass of sophisticated production takes place. Such a critical mass of specialized infor
mation, expertise, and suppliers concentrated to one geographical location is not mobile, and 
cannot readily be accessed by firms based elsewhere. Porter and Armstrong point out that 
problems in areas of education, training, science and technology cannot be solved by sourcing 
these skills elsewhere. They must be created in the home base in order to attract companies also 
in the future.

Rugman (1992b, 8) answers Porter and Armstrong and writes that the only point in dispute is the 
size of the diamond. Rugman agrees with Porter and Armstrong that diamonds can go down to 
state levels. Rugman calls such diamonds sub-national diamonds. But Rugman criticizes Porter 
and Armstrong for not being able to take a symmetrical logical step and visualize a double

l6Welch and Luostarinen (1988, 40) note that the expansion of a MNE is typically associated with activities in locations more 
distant in both political, cultural, economic and physical terms.
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diamond that goes up across national borders. Rugman points out that this is common in smaller 
nations and that the size of the diamond depends on the strategy of the firm. Multinational firms 
compete globally, not nationally, Rugman writes.

2.2.2 Foreign Direct Investment

Several writers criticize the views presented by Porter on foreign direct investment (FDI). Accor
ding to Porter's (1990b, 58-60; 144) view, the foreign subsidiaries of a MNE do not contribute 
to the advantages of the MNE's home base very much. On the contrary, in Porter's mind the 
foreign units tend to become too independent and the managers desire to retain power and 
autonomy which is a reason for why firms fail to achieve competitive advantage. The critics do 
not accept Porter's view and see the benefits of FDI as much more important.

According to Rugman (1991, 63), the methodology used by Porter permits only an examination 
of exports and outward FDI, and Porter sees only these as valuable in creating competitive 
advantage. Rugman (1992a, 62) and Hodgetts (1993, 45) criticize this view heavily and note that 
there is no serious literature in international business supporting such a nationalist bias. 
According to the critics, Canadian-based scholars have demonstrated that the research and 
development undertaken by foreign-owned firms in Canada is not significantly different from that 
of Canadian-owned firms. Furthermore, Rugman and D'Cruz (1993, 24-25) state that in Canada 
there is as much inward FDI as outward and the imports of foreign-owned subsidiaries are 
matched by their exports. Therefore, foreign owned firms act and play as significant a role as do 
the domestic-owned companies. Beliak and Weiss (1993, 114) agree with Rugman and D'Cruz 
and point out that the aspect of two-way FDI is extremely important for Austria since it lacks 
large MNCs and is host country for foreign MNCs.

Also Narnia (1993, 94 and 106) sees outward and inward direct investment as far more positive 
issues than Porter. According to Narnia it is possible to sustain growth of a firm by the shift of 
production to locations where the comparative advantage is better suited to continue profitable 
operations, that is, where e.g. the wage rate does not rise faster than productivity. Through 
inward direct investment, e.g. imports of advanced technology, it is possible to promote structural 
adjustments and growth. However, Narula sees it as harmful to the industry in a country if all 
the value added activities are moved abroad.

Furthermore, several critics do not agree on Porter's (1990b, 57-58) classification of FDI into 
three groups: factor sourcing investment, market access seeking investment, and home base 
creating investment (i.e. FDI, which in fact creates a new home base for the product group in 
question). According to Porter (1990b, 149; 606), a MNE can only have one home base for each 
product group, and therefore a MNE can have two kinds of operations: those led from the 
original home base, and those led from a new home base situated abroad. In Porter's (1990b, 
615) view the activities located in one country are largely autonomous and without extensive 
contact to the other units of the MNE. According to Rugman and Verbeke (1993, 73), Porter's 
view is too simplistic and especially the strategic management of MNEs based in small countries 
is much more complex.

According to Rugman (1992a, 60-63), MNEs have to consider several factors, like customs and 
tariffs, political risk, home-country and international institutional factors, and internal strategic 
factors. Dunning (1993, 12-13) identifies two kinds of FDI, which Porter does not give enough
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attention to. First, Dunning mentions FDI helping to create those advantages of MNEs which are 
due to cross-border transactions. As examples of such cross-border advantages Dunning mentions 
the ability to arbitrage factor or intermediate product markets, the ability to reap economies of 
scale or scope, the ability to diversify geographical risk and to better exploit the gains of the 
common governance of related value added activities. Second, Dunning mentions FDI which is 
undertaken to acquire assets in order to sustain or promote the competitive advantage of the 
acquiring company. In sum, MNEs have an ability to lower the transaction costs of global 
markets.

Rugman and Verbeke (1993, 73-75) design Figure 5 to portray four possible impacts of national 
diamonds on the global competitiveness of MNEs. The horizontal axis measures the impact (low 
or high) of the initial home country diamond on the global competitiveness of a MNE. The 
vertical axis measures the impact of other nations' diamonds on the MNE's global competiti
veness. According to Rugman and Verbeke, the focus of Porter's work is in quadrant 4, where 
the initial home base is a MNE's core source of competitive advantage. The diamonds of other 
nations are primarily used to make the home base advantages more sustainable in a global 
context.

But Porter also recognizes the possibility of shifting the home base of a distinct business to 
another country. In the picture this means a shift from quadrant 4 to quadrant 1, where the impact 
of other nations' diamonds is high. Rugman and Verbeke for their part argue, that quadrant 3 may 
be of particular relevance for the strategic management in MNEs from small open economies. 
Strategic decisions in such companies are guided to a large extent by the market access to, and 
competitiveness in, at least one of the triad blocks. Or, as may be the case for a MNE from a 
European country, the company has to consider the diamond conditions of not one but several 
countries.

Figure 5: The Impact of National Diamonds on Global Competitiveness
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Source: Rugman and Verbeke (1993, 75)

35



To argue for their point that the management of subsidiaries of an MNE is much more complex 
than recognized by Porter, Rugman and Verbeke develop a framework, shown in Figure 6, to 
analyze the different ways in which a MNE's subsidiaries and SBUs can be managed.

Figure 6: The Impact of a Subsidiary/SBU Host Country Diamond on the MNE's Corporate 
Strategy

Integration of Subeldary/SBU Operations with Other 
Parts of the MNE
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Source: Rugman and Verbeke (1993, 80)

Figure 6 assesses the impact of the subsidiary's home diamond on the corporate strategy of the 
MNE. The vertical axis reflects the role of the host country diamond on the development of core 
competencies of the MNE. The horizontal axis measures the extent to which the activities of the 
subsidiary/SBU are integrated with other parts of the MNE. According to Rugman and Verbeke, 
Porter's views of subsidiaries/SBUs only recognize the first three cells of Figure 6. Porter's 
market access seeking investment can be positioned in cell 1 where subsidiaries are set up 
primarily to overcome tariff and non-tariff barriers, or to serve the national market from a 
proximate source. According to Porter, market access investments are usually evidence of 
competitive advantages in the investing rather than the host nation. In such a case little coor
dination with other operations of the MNE is required.

Also in the second type of FDI recognized by Porter, factor sourcing investments, the host
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country diamond is of little relevance to the development of the core competencies of an MNE. 
Higher coordination than in market access investment is required between the operations of the 
MNE because access to factors must be related to for example processing, marketing and 
distribution. This type of FDI can be positioned in cell 2.

In the third type of FDI recognized by Porter, home base creating FDI, the host country diamond 
becomes the home base of a subsidiary of the MNE. This type of FDI can be positioned in cell
3. Again, little coordination is required because the subsidiary is now a home base itself, the 
centre of its own strategy and the "nation in which the essential competitive advantages of the 
enterprise are created and sustained" and not very reliant on the initial home base of the MNE 
(Porter 1990b, 19).

Rugman and Verbeke argue that there are three other types of FDI operations in addition to the 
three recognized by Porter. According to Rugman and Verbeke, Porter's view that the MNE has 
a centralized and hierarchical organization is oldfashioned. The writers take evidence from recent 
literature and argue that MNEs are developing into networks where multiple points can emerge 
within the MNE with a similar degree of importance and centrality. First, the writers mention 
"globally rationalized operations", where the subsidiary only supplies a part of the product line, 
mostly only a fraction in the entire vertical chain of value added. This type of FDI is best 
positioned in cell 4 because the sources of competitive advantage for the SBU are dispersed 
among two countries requiring integration with other parts of the MNE. According to Rugman 
and Verbeke, Porter (1990b, 607) implicitly acknowledges the existence of this type of operations 
when he writes that it is possible to selectively tap into a foreign nation's diamond. In this case 
the foreign nation's diamond substitutes for a portion of the initial home diamond.

Rugman and Verbeke further write that MNEs that can be positioned in cells 5 and 6 are not dealt 
by Porter at all. Cell 5 describes the existence of polycentric firms where individual subsidiaries 
control the core competencies of an MNE. The MNE is a decentralized federation of 
subsidiaries/SBUs with little central coordination or control. Cell 6 portrays a "differentiated 
network", where the MNE is seen as a network of exchange relationships among subunits, which 
are coordinated, but not necessarily from one central point.17

Porter and Armstrong (1992, 9-10) answer the critique by stating that their views on this point 
have been distorted. In their view Canada has clearly been a net beneficiary of foreign 
investment. They explain making a difference between domestic and foreign owned firms by 
stating that in case of a weak and less attractive diamond subsidiaries of foreign owned companies 
can more easily be drawn out of a country than domestically owned firms. Thain (1992, 11) 
defends Porter's arguments and writes that any competitive advantage of a foreign subsidiary is 
on temporary loan from its ultimate owner and can be, and often is, recalled at any time on short 
notice by either the home base parent company or government. According to Thain, foreign- 
owned subsidiaries are ultimately beyond local control. Also Dunning (1993, 13) understands 
some of Porter's concerns towards inward FDI but notes, however, that it is often not a question 
of whether domestically owned investment should be preferable to foreign owned investment, but 
the extent to which a country or its people are willing to trade a degree of economic sovereignty 
for economic progress.

17 For a discussion on different types of MNEs, see Bartlett and Ghoshal (1989).
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2.2.3 Small Open Economies

The relevance of Porter's theory especially for small open countries has been criticized. Many 
critics are of the opinion that Porter's viewpoint is too much that of a large country, specifically 
the USA. Rugman and D'Cruz (1993, 19 and 22) write that "The home base diamond analysis 
...is incorrect for small, open economies such as Canada, Finland and New Zealand" because 
these countries are highly interdependent with one or more of the triad blocks (i.e. NAFTA, EU, 
or Japan) and they are characterized by two way flows of trade and investment. Beliak and Weiss 
(1993, 115) state that in the context of a small nation like Austria, the concept of clustering 
should be extended to a supranational level as this kind of country is dependent on foreign policy 
decisions on for example monetary policy and standards. According to Hodgetts (1993, 46), the 
diamonds of several countries should be considered when the home country of the MNE is a small 
one.

Porter (1993, 21) defends his views and states that his theoretical perspective applies both to large 
and small countries. According to Porter, it explains the patters of success across industries in 
all advanced countries. In Porter's view particular industry clusters are geographically 
concentrated also within larger countries, in a state or even a single city. With this Porter wants 
to say that his model is not made from the point of view of the USA, that even within the USA 
the clusters are geographically concentrated in a rather small area.

More specifically, two questions have been raised concerning the relevance of the diamond model 
to small open economies. These questions take up the issues of small home demand and 
insufficient rivalry. First, some critics argue that small countries cannot rely solely on home 
demand. The home demand may not be large enough or the customers may not be demanding 
enough. According to the critics U.S.-based multinationals grow up in a large domestic market 
with different regions, but a multinational from a smaller economy will experience greater 
opportunities in larger foreign diamonds (Rugman 1992a, 60; Yetton et al. 1992, 38; Rugman 
and D'Cruz 1993, 30).

Luostarinen (1991, 263) writes that Finnish companies specialize in small (niche) business ideas 
and this narrowing of the business idea within extremely small domestic markets makes these 
markets even smaller. Specialization therefore demands international markets, even in the early 
stages of the companies' lives.18 Darroch and Litvak (1992, 71) note the same thing about 
Canadian businesses, Beliak and Weiss (1993, 112) about Austrian businesses, and Fagerberg 
(1993, 34) about Norwegian businesses. Reinert (1993, 63) and Daly (1993, 125-126) state that 
all industries have a minimum effective scale (MES), which varies across industries and segments 
of industries. The national cluster in a small country may not be large enough for producers and 
distributors in a certain industry to satisfy the minimum effective scale. Stewart (1992, 11) and 
Reinert (1993, 63-64) continue, that in addition to securing a sufficient scale, it is also 
problematic to find the most demanding customers in the home base. Thus, customers should be 
sought abroad.

In answering this first question. Porter (1993, 21) writes that those who argue that small countries 
cannot rely on home demand for their competitive advantage confuse the size of home demand 
with its quality. If home demand is sophisticated and anticipates needs in other countries, this

18Luostarinen (1979, 67-79) notes that both the openness and smallness of the Finnish market function as push factors and the 
reciprocal openness and size of foreign markets function as pull factors in the internationalization of Finnish firms, increasing the 
desirability to internationalize at an early stage.
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feature far outweighs the significance of size per se. Based on his research Porter states that even 
if firms in smaller countries like Sweden and Switzerland routinely export more than 80 % of 
their production, the ability of those firms to be innovative rests heavily on close contact with 
some demanding customers at home.

Yetton et al. (1992) deny Porter's example by stating that Switzerland directly borders densely 
and largely populated nations of similar living standard (and similar culture, it may be noted) and 
is therefore not an appropriate example. Instead, they see the New Zealand case as a valid 
example of a small isolated country that cannot rely solely on domestic markets. In fact, they 
point out that Porter himself relaxes the proximity condition of his model in the case of New 
Zealand as he writes: "New Zealand cannot rely solely on the domestic base to increase its 
standard of living" and "... the small size of the New Zealand market means that a successful 
product quickly saturates the local market. Firms that seek significant growth have to expand into 
international markets". (Crocombe, Enright, Porter 1991, 38 and 91)

As a second question taken up, it has been written that smaller countries cannot support local 
rivalry and still achieve economies of scale, given the size of the local market. According to 
Reinert (1993, 63-64), companies in smaller countries have been able to become world leaders 
even without local rivalry. Foreign impulses are needed in order to keep the product up to date. 
On the other hand, Reinert notes that the problems of USA's car industry show that local rivalry 
does not guarantee success. Reinert also sees it as unnecessary for Norwegian producers to 
compete each others' prices down if their level of technology and quality of the product already 
lag behind those of the foreign competitors. Darroch and Litvak (1992, 71), Stewart (1992, 7), 
and Dunning (1991, 31) present similar arguments. Dunning even suggests that in some cases 
rivalry by foreign firms might offer greater benefits than that between domestic firms.

Spring (1991) notes that without cooperation the dairy farmers of New Zealand would not be able 
to maintain the network of offshore marketing companies to enable exports. Cooperation and 
coordination of scarce resources is necessary to minimize the disadvantages caused by distance 
from and lack of access to major markets, lack of a large local market in which to develop 
products, smallness in relation to major customers and competitors, and lack of resources for 
sufficient R&D. Moreover, also Brøndum and Søndergaard, and Lommerud, question Porter's 
(1990b, 597-598) view of mergers, acquisitons and cooperation as a threat to domestic rivalry. 
According to Brøndum and Søndergaard (1991, 24), Porter's view does not suit the Danish 
situation. Especially in a country like Denmark with many small and relatively few large 
companies, extensive R&D projects are difficult to finance. Therefore, mergers have had the goal 
to enhance R&D and make its financing possible. Lommerud (1993, 18) questions the 
disadvantages of mergers of domestic firms if there is a global competition in the industry.

According to van den Bosch and van Prooijen (1992, 175-176), competition is an issue of great 
importance for Porter because he is American.19 They base this argument on Hofstede's (1980a, 
1980b, 1991) study, where he found that the United States is a masculine society. Among the

1’Dunning (1991,30), in fact, raises the question whether as much competition as possible always is desirable. Also McKelvey's 
(1990,9-10) views seem to imply the possibility that Porter is influenced by his own national culture. According to McKelvey, 
the emphasis of Porter's study is not entirely correct: Porter emphasizes too much the economic goal of innovation. Other values, 
like social and environmental, may also influence the characteristics of innovation. Process technology which pollutes less is one 
current example. Porter (1990a, 87) does argue that strict product, safety and environmental standards can promote competitive 
advantage by stimulating and upgrading domestic demand, but according to McKelvey, the social and environmental goals are 
mostly interesting to Porter when they are also economically profitable.
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characteristics of a masculine society are the importance of performance and growth, achievement 
of visible and symbolic organizational rewards, and acquisition of money.

As an answer to this question Porter (1993, 21-23) notes that even in smaller countries, the 
successful industries usually have significant local rivalry, which stimulates innovation. However, 
the firms do sell globally to gain the needed scale. "If a country such as Norway cannot support 
local - or at least Nordic - competition in a particular industry, it will be unlikely to succeed in 
that industry. Efforts to build industries around single companies almost invariably fail." 
Although there are cases of isolated international competitors or national champions, the majority 
are in industries where government plays a distorting role in competition, either through trade 
barriers or subsidies.

Reve (1993, 16) defends Porter's argument by writing that foreign rivals can never quite compen
sate for the lack of domestic rivals, especially in terms of other than price competition, because 
foreign companies exist in other kinds of conditions. The company can always explain that the 
foreign rivals are more competitive because of their more favourable surroundings. Lensberg 
(1993, 12) refers to Reinganum's (1983) model and notes, that the larger the cost advantage of 
a company relative to its rivals, the less incentives it has for innovation. In the case of 
comparative advantages accruing from domestic natural resources, the company may not have any 
pressure to innovate unless it has domestic rivals who have the same advantages.

2.2.4 Resource-based Industries

Porter (1990a, 76; 1990b, 72-73 and 77) argues that advanced factors like digital data 
communications infrastructure, engineers, and research institutes are most critical to competitive 
advantage, while the importance of basic factors such as natural resources, climate, and location 
"has been undermined by either their diminished necessity, their widening availability, or ready 
access to them by global firms through foreign activities or sourcing on international markets". 
The same reasons make the returns available to basic factors low. Porter writes that competitive 
advantage based on natural resources is unsustainable because it shifts rapidly and global 
competitors can easily circumvent it. Resource-based industries do not form the backbone of 
advanced economies and the capacity to compete in them is better explicable using classical 
theory.

Porter's views of resource-based industries and the appliance of his diamond model to these 
industries have been criticized. Rugman and D'Cruz (1993, 25) and Yetton et al. (1992, 17 and 
35) find Porter's classification of resource-based industries among those characterized by low 
technology and skills as tenuous. Yetton et al. note that Porter favours and emphasizes industries 
that draw on advanced technologies and sophisticated capital equipment because of his preoccupa
tion with innovation. According to the evidence presented by the researchers criticizing Porter's 
work, resource-based industries can also have substantial competitive advantage, given that the 
resource product is differentiated either in terms of quality or suitability for specific purposes.

Similarly, Rugman (1991, 62; 1992a, 62) and Hodgetts (1993, 45) note that there is substantial 
sustainable competitive advantage and intangible value added in Canada's natural resource 
industries due to firm-specific resource processing, refining, as well as managerial and marketing 
skills. If there is value added in resource-based industries, they should be classified in the 
innovation-driven stage together with R&D based business. Yetton et al. (1992, 35) for their part
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note that in Australia mineral prospecting and extractive techniques are frequently highly 
specialized, and dependent on advanced technologies. Returns on these natural resources are not 
uniformly low.

Also Spring (1992, 65) and Steele (1992, 17-18) criticize Porter's strong emphasis on creating 
higher value added and finding more demanding market segments. Spring writes that Porter does 
not grasp that in the dairy industry access to the markets of most industrialized countries is 
severely restricted by quotas and government subsidies and that the situation is particularly bad 
in value added products. Therefore, not only value added products can be emphasized. According 
to Steele, the insistence on value added may simply ignore market and input realities. For some, 
especially resource-based firms, more value added means higher priced products which the 
customers cannot anymore afford. Steele also points out that not all businesses are global. The 
appropriate market definition for many business units is still continental, regional or simply local. 
This limits the opportunities for products with high value-added content to what that market can 
absorb.

Cartwright (1993, 60-65) notes that Porter (1990b, 28) himself states that he avoided studying 
industries highly dependent on natural resources. Therefore, Cartwright argues that the applicabi
lity of the diamond model to resource-based industries should not be accepted without question. 
Cartwright designs a simplified quantitative model based on Porter's diamond model and tests the 
ability of the diamond model to predict or describe the competitive advantages of industries that 
are resource-based and export-dependent. Based on the results of his test Cartwright concludes 
that the diamond model is not appropriate for studying these industries and that it might even 
predict stronger international competitiveness for less competitive industries than for industries 
that are actually strongly competitive.

Cartwright (1993, 65) identifies three reasons for why the diamond model predicts resource-based 
and export-dependent industries poorly. First, several such industries have very small home-base 
markets which offer few learning experiences from discerning customers, but the diamond model 
emphasizes domestic markets against international markets. Second, such industries often have 
coordinated exporting strategies which gives them economies of scale and scope, but the diamond 
model speaks for strong rivalry between exporters in each industry. Third, some industries in 
Cartwright's test have extensive offshore investment and a sustained presence in international 
markets, which the diamond model essentially ignores as bases of competitive advantage.

Daly criticizes Porter's way of looking at resource-based industries from the viewpoint of 
industrialized countries only. According to Daly (1993, 126), resource-based industries are 
particularly important in the smaller countries in Eastern Europe, South America and Africa as 
well as some countries in Asia. For such countries the share of domestic production that is 
exported can be high but each firm is such a small part of the world supply that the firms are 
price takers in the world markets. Changes in exchange rates or in world prices of their exports 
can have major impacts on corporate profits and export earnings.

According to Yetton et al. (1992, 29), Porter in fact relaxes the conditions of his theory in the 
Canadian case. Porter says that one can succeed in resource-based industries with only one of the 
elements of the diamond - basic factor conditions, and basic rather than advanced ones, in place. 
Resource-based industries usually have highly competitive international markets and the required 
demand characteristics of the diamond are globally dispersed rather than concentrated within one 
country. Yetton et al. note that "if elements of the diamond do not need to be co-located for
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resource-based industries, then the same may be true for other industries. For example, if it is 
possible to access demand in a market with foreign competitors, then access to that market may 
be a perfect substitute for domestic rivalry. If the diamond is not local, then the entire edifice 
becomes unstable."

Porter and Armstrong (1992, 9) answer the critique by writing that they have not ignored the 
significant firm-specific advantages that many resource companies have in marketing and 
management skills. But, according to Porter and Armstrong, Rugman seems to suggest that these 
skills have some intrinsic value. "They do not; their value is in enabling a company to sell its 
product at a premium to enter new segments or to develop a low-cost producing position. " Porter 
and Armstrong note that even in resource-based segments where Canada has strong world export 
shares, the cost positions are poor and the productivity growth lagging.

Porter (1993, 21) admits that firms may sometimes be able to sustain their competitive advantages 
for a time based solely on the country's natural resources. But according to him, natural resource 
advantages alone are unstable and vulnerable to challenges by developing countries, which can 
access the basic technology by licensing or buying machinery and compete on the basis of low 
wages and low profits. The only way to sustain competitive advantages in natural resource 
industries is through continual innovation, like in other industries. It is also possible to sustain 
positions in natural resource industries despite disadvantages in the resources per se. Sweden has 
done this by producing more sophisticated, skill-intensive products, and using more sophisticated, 
resource conserving production processes, drawing on favourable home diamonds.

Thain (1992, 11) is in line with Porter and writes that Canada should be relying less on natural 
resources because of unavoidable cyclical problems, relatively unskilled labor, simple 
technologies, depletable asset bases and lack of sustainable competitive advantage. Lensberg 
(1993, 11) defends Porter's view by referring to Grossman and Helpman's (1991) study, where 
these researchers note that a great availability of natural resources decreases the willingness of 
companies to create skill-requiring products. This leads to the move of highly educated work 
force to other fields of business.

2.2.5 National Culture

Two kinds of views of Porter's way of treating natural culture have been advanced. Some critics 
are of the opinion that Porter does not emphasize natural culture enough whereas others find 
Porter emphasizing national culture even too much.

Van den Bosch and van Prooijen (1992, 175-176) criticize the lack of attention given to the role 
of national cultore in Porter's diamond model. They stress that national culture is such an 
important part of the national environment, that a description of this environment cannot be made 
without paying sufficient attention to national culture. Van den Bosch and van Prooijen give 
examples of the impact of national culture on the determinants of competitive advantage, and 
based on them, they argue that national culture works through the determinants, and not in 
isolation from them. Therefore, they do not add a fifth determinant to Porter's diamond but stress 
that the diamond model in fact rests on national culture. These researchers see culture as 
exogenous to the firm and do not think that firms can actively change the culture of the nation or 
region in which their home base is situated.
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In his answer Porter (1992, 178) disagrees with van den Bosch and van Prooijen about neglecting 
cultural issues and summarizes his findings about the role of culture in competitive advantage in 
six notions. First, cultural factors often lead to sustainable competitive advantages, because firms 
from competing nations are unable to quickly duplicate them and cultural changes tend to occur 
very slowly. Second, the influence of culture on competitive advantage is indirect, always acting 
through one of the four determinants of national competitive advantage. Third, apparent cultural 
differences and culture itself can often be traced back to economic circumstances in the diamond. 
Fourth, culture must always be viewed in the context of specific industries. A culture which 
fosters competitive advantage in one industry can be destructive to competitive advantage in 
another. Fifth, culture is not necessarily exogeneous to firms, as van den Bosch and van Prooijen 
seem to believe. Neither is it static and something to be passively accepted by the industry. It 
changes over time and can be changed. And finally, culture is a national, regional, or even local 
phenomenon, not a European one. Speaking of Europe and an economic region can be mis
leading.

Porter (1992, 178) concludes by stating that advantage grows out of national and even local 
circumstances in the diamond. The importance of cultural factors only reinforces the notion that 
a firm's home base remains crucial even in the global competition. "European firms will prosper 
by drawing on and reinforcing their unique national cultures, not by seeking to eliminate them. "

Quite contrary to the view of van den Bosch and van Prooijen, Pressman (1991, 215) and 
Tryggestad (1992, 22) seem to think that Porter emphasizes national character and cultural traits 
too much. Pressman feels that Porter's ultimate explanation to national competitive advantage lies 
in national character and cultural traits, which he sees as too easy an answer. Pressman asks: "But 
if national character ultimately determines economic success, what explains the rise and decline 
of industry clusters in particular nations? And how can we make predictions about which 
countries will grow and prosper and which will tend to decline?" Pressman also questions whether 
any policy measures can change the national character.

According to Tryggestad, it is tempting to interpret Porter as assuming that there are specific 
zzaf/ortti/companies, secured through the nationality of ownership and/or management control and 
that these companies participate in a system of a higher order that seeks to raise the standard of 
living for the nation's citizens. It seems to Tryggestad that Porter formulates a theory of national 
cultural homogeneity, i.e. a theory of consensus over roles and goals of a nation. Tryggestad 
argues that a nation may include several sub-cultures that are closer to geographically distant sites 
than to the national culture. Any assumption of a homogeneous national culture that coincides 
with the geographical boundary of the state is problematic.

Thain (1990, 18) does not specifically mention cultural attributes, but he writes that Porter's 
proposition that nations succeed in particular industries because their home environment is the 
most forward-looking, dynamic and challenging, pays inadequate attention to the human factor. 
According to Thain, the practical link between firm and national success and individual 
motivation and behavior remains largely unexplored.

2.2.6 Macro Variables

Porter's lack of attention on macro variables typical for traditional economics has been criticized 
by Daly, Brøndum and Søndergaard, and Reinikainen. Daly (1993, 120-122) identifies three key
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characteristics of Porter's study. First, Porter has a heavy micro orientation, which can provide 
detail that is absent in the aggregates. But according to Daly, it is still an open question, whether 
the additional detail is worth the extra cost. Second, Porter emphasizes merchandise exports and 
world market share in assessing competitiveness. Third, Porter plays down the importance of 
exchange rates and wage rates in the determination of competitiveness.

Porter (1990b, 16) states that industry wage rates are irrelevant in industries where labor content 
is small. Daly (1993, 122-124) points out that Porter makes the elementary error of not conside
ring the labor content in the related and supporting industries that are emphasized in his own 
model. The diamond model also forgets the differences in costs in similar industries in different 
countries. Daly tests whether the levels of unit labor costs (reflecting the combined effects of 
compensation per hour, real output per hour and the exchange rate) in manufacturing in different 
countries affect the gains and losses in export shares for six of the countries covered in Porter's 
study. The correlation coefficient was 0,869, a very high value for such a comparison. Daly 
writes that Porter's own data for his countries and for his time period are thus inconsistent with 
the hypothesis that wage rates and exchange rates do not matter for the range of competitive 
industries and their share of the world market.

Daly further notes that unit labor cost can be looked at as the net result of two separate factors: 
output per hour (which is emphasized by Porter and by him named productivity) and compensati
on per hour (which is downplayed by Porter). Daly compares the relative influence of these 
factors on unit labor cost (for the same six countries he used earlier) between 1978 and 1985 and 
finds, that the relative influence of differences in levels of compensation per hour was relatively 
greater than in differences in output per hour, both in relation to unit labor costs. So the output 
per hour, which Porter emphasizes and calls productivity, has in fact had a smaller influence on 
the changes of world export share than compensation per hour, which Porter rejects. Daly 
concludes that all factors affecting unit labor cost, i.e. compensation per hour, output per hour 
(productivity), and exchange rates, have to be studied simultaneously in order to be able to draw 
conclusions about competitiveness. Also Brøndum and Søndergaard (1991, 20-24) are of the 
opinion that Porter's views on the importance of wages and exchange rates are not scientifically 
well-founded.

According to Daly (1993, 125-126), exchange rate changes are especially important for the 
competitiveness of small countries. Because companies from small countries have to sell a large 
proportion of their production to international markets, also a large proportion of the income is 
in foreign currencies. Costs, however, are largely paid in the domestic currency and therefore 
profits, often a narrow margin between the two larger totals, can be very volatile in response to 
exhange rate changes. With this logic Daly criticizes Porter's lack of attention on exchange rates 
especially from the point of view of small countries and he argues for an incorporation of macro 
variables to the diamond model.

According to Reinikainen (1991, 42), Porter's underestimation of price competitiveness cannot 
be argued for. He notes that devaluations and underestimation of the value of currency have often 
led to the rise of competitiveness of nations. As examples he mentions Japan, Germany, Finland 
and the so called Asian Tigers.

Porter and Armstrong (1992, 7) answer the critique presented by simply stating that increasing 
value of currency and high interest rates may exacerbate competitiveness problems but they are 
not the cause of them.
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2.2.7 Dynamism

Porter's study has been criticized for concentrating on existing clusters and not explaining how 
to create new industries. Thus, the diamond model may not be able to predict the future or say 
much about how new clusters should be created. Yetton et al. (1992, 33) point out, that Porter 
has no theory of firm development. Porter's work says little about either the dynamics of creating 
a diamond, or which type of firms might seed it, how they might emerge, or their subsequent 
pattern of growth, and the factors vital for that. Porter does not address how to ensure that more 
new firms emerge in those upgrading industries, or deal with how to ensure that more of those 
emergent firms become strategic exporters. Also Dunning (1991, 33-34; 1992, 160) criticizes the 
lack of dynamism and writes that Porter does not attempt to measure whether clusters become 
more or less important or what conditions make for successful clusters.

Porter (1993, 23) answers this critique by stating that competitiveness is most easily established 
building on areas of established strength, and drawing on specialized skills, resources, and 
technologies that are already present in the economy to enter related fields, rather than creating 
new industries. Also when he gives suggestions for government policy, Porter emphasizes already 
existing branches of industry. Lommerud (1993, 17-18) criticizes exactly this concentration on 
existing industries. Lommerud points out that successful clusters already attract companies and 
these clusters are not in need of government support. According to Lommerud, industries whose 
development has not yet started because of foreign competitors' strong established positions, are 
much better targets for public aid. Particularly in developing countries it is necessary to support 
industries in their early stages because successful industries simply do not exist. Lommerud 
further points out that supporting a less successful industry can cause so many positive effects in 
the related and supporting industries surrounding the target industry that the government funding 
pays off even if the target industry's development is small.

The four stages of industrial development have been criticized by Thurow (1990, 95-96), Namia 
(1993, 89), Beliak and Weiss (1993, 115), and Hodgetts (1993, 44). The critics find several 
shortcomings in Porter's stages model. First, according to Narnia, Porter's model is essentially 
a static one. In particular, the importance of technology as a dynamic and incremental process has 
not been addressed appropriately by Porter. Porter neither explains what brings about the 
transition from one stage to the other, the criteria for declining or emerging stages, nor why some 
countries can manage to make the transition sooner than others and how this can be duplicated. 
Second, because Porter's study is based on the analysis of a few industrialized countries, Porter's 
model cannot be extended to explain developing countries or gradual development. Almost all 
developing countries are consigned to the factor driven stage due to their dependence on natural 
resources as the primary source of export earnings. Third, by dismissing government intervention 
especially in industrialized countries, Porter fails to address the economic integration between 
countries, which is so important at the moment. Fourth, Porter's logic that countries move from 
one stage to the other rather than spanning two or more of these stages seems to be faulty since 
there are likely to be industries or companies in all major economies operating at each of these 
stages.

Grant (1991, 541) and Namia (1993, 89) see the links between upgrading of competitive 
advantage (i.e. moving from the factor driven stage towards higher stages) and national economic 
development as tenuous. They mention that many countries in the factor driven stage, e.g. 
Canada, Naum and the United Arab Emirates, are among the most prosperous in the world. 
Narnia points out that because Porter ignores income levels, economic development, potential for

45



economic growth, and growth rate in his classification of countries into stages, countries that in 
reality are very different are at the same stage in Porter's model.

2.2.8 Methodology

Porter's critics identify three kinds of shortcomings with the methodology used by Porter which 
causes problems for the validity of the study. These problems concern the selection of industries, 
the generalizability and comparability of the results and the predictive power of the study.

First, several writers criticize Porter's use of only export data in selecting the industries to be 
studied. According to Yetton et al. (1992, 20-21), Porter's industry sample was not representative 
as it did not include non-exporting industries. If these had been included, it would have been 
possible to test the hypothesis that exporting industries have strong diamonds and non-exporting 
industries weak ones. Cartwright (1993, 58) criticizes the lack of fieldwork in export markets or 
offshore investment sites. According to him, international activity was studied through interviews 
with home base executives and data made available by them. Cartwright finds Porter's methods 
biased towards identifying sources of competitive advantage in the home base and against study 
of sources that arise from offshore operations. Thus, Cartwright (1993, 58) as well as Rugman 
and D'Cruz (1993, 22) note that the methodology is biased towards selection of industries that 
export from the home base and against those industries that compete through offshore production 
or which export from the home base to offshore value-adding subsidiaries. Lommerud (1993, 16) 
writes that if Porter's methodology is followed to the letter, domestic companies, which success
fully compete with foreign importers, cannot be seen as having competitive advantage.

Lommerud further points out that Porter's methodology does not specify the reasons for the large 
exports. For example, in Norway there are industry branches, which export much only because 
of a notable advantage in energy costs. Also the advisory committee of the Advantage Finland 
study criticizes the use of export data in deriving the clusters. According to the committee, output 
data might have better enabled calculating real market shares (Hemesniemi 1993, 20). Beliak and 
Weiss (1993, 115) suggest that productivity might have been a better measure of competitiveness 
than export data. They note that also Porter emphasizes total productivity but still only uses it 
occasionally in his empirical research.

Grant (1991, 542) criticizes Porter's attempt to treat exports and outward direct investment as part 
of the same phenomenon and to ignore their complex interrelationships. Cartwright (1993, 58) 
notes that although Porter's methodology includes the possibility for judgmental adjustments to 
take account of the results of offshore investment, the mechanism for the adjustments is vague 
and export data is likely to dominate industry selection. Belatedly, Rugman and D'Cruz (1993, 
22) note that small nations get relatively weaker measures when only export data are used because 
much of the business of smaller countries is conducted abroad through foreign direct investment.

Beliak and Weiss (1993, 112) mention service industries as industries not covered by the use of 
SITC (Standard International Trade Classification) simply because services are not included in 
SITC statistics. For example tourism, an industry of great importantance to many countries, is 
not covered by this selection method. Cartwright (1993, 58) mentions another shortcoming 
associated with the use of the SITC classification: it uses product categories to identify industries 
rather than competitor-based definitions. As an example he mentions the New Zealand study, 
where "wool" is specified as an industry although one of the arenas of competition for that
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product is actually carpet fibre, which should include synthetic yarns as well as wool.

Beliak and Weiss (1993, 113 and 116-117) further note that the 5-digit SITC statistics may not 
be a suitable level for studying all industries. Different industries demand different aggregation 
levels. They point out that the important Wintersports cluster in Austria did not emerge from the 
SITC-cluster analysis because "ski" and some other related product groups, as well as services, 
are not included in the SITC. Beliak and Weiss also note that trade data give only a rough 
estimate on the value added of certain product groups, for example raw materials. This is due to 
the limited specificity of the data in trade statistics and the fact that productivity cannot be seen 
in these statistics.

Rugman and D'Cruz (1993, 27) criticize Porter's exclusion of such industries from the statistics, 
whose trade is almost exclusively with neighboring countries. They point out that although most 
of Canada's foreign trade is with the neighboring USA, the U.S. markets are still competitive and 
foreign to Canadian companies and therefore can be used as proof of Canadian competitiveness.

Yetton et al. (1992, 20-21) point out that the study of successful entities suffers from validity 
threats, such as the lack of control group. Porter (1990a, 76; 1990b, 24-25) himself notes that 
his aim was to explain the success of successful industries. McKelvey (1990, 10) points out that 
Porter's emphasis on successful industries bypasses the relation between industries within a 
national economy. According to McKelvey, even industries which are less successful at 
innovating can be strategically important to a nation.

As a second methodological criticism, the generalizability and comparability of Porter's results 
have been criticized. The critics blaim Porter for attempting to generalize from a few particular 
cases. Moreover, the cases are not described using a consistent framework and ojective measures 
wherever possible. Yetton et al. (1992, 22) and Beliak and Weiss (1993, 116) point out that such 
case studies, used as the basis for drawing inductive conclusions, are not necessarily readily 
generalizable. Beliak and Weiss further point out that the strong subjective component that is 
introduced by employing a number of case studies makes comparisons between countries virtually 
impossible. Dunning (1992, 141) and Hodgetts (1993, 44) note that since most countries of the 
world do not have the same economic strength or affluence as those studied by Porter, it is highly 
unlikely that his model can be applied to them without modification.

Several writers criticize the lack of quantitative measures in Porter's model. Dunning (1991, 10) 
writes that Porter makes no attempt to substantiate his propositions by any formal econometric 
or other kind of testing. Yetton et al. (1992, 22-23) discuss the same issue as they point out that 
Porter's work is weakened by subjective and descriptive categorisations in the methods used. As 
examples they mention the ex post judgment of whether domestic demand anticipates demand in 
other nations, and the lack of clear or articulated measures for strength of elements of a diamond. 
Porter does not specify, on what basis a demand condition is judged to be strong, medium or 
weak. Cartwright (1993, 61-65) in fact designs a simplified quantitative model based on interval 
scales with the aim of interpreting Porter's intentions, in order to test the diamond model 
quantitatively. But also Cartwright is forced to give judgmental scores to the different 
determinants of competitive advantage in the industries he studied, and therefore his testing is not 
without problems.

Dunning (1991, 10) and Yetton et al. (1992, 27) note that the connection between the case studies 
and the recommendations given for government policy is weak. The critics feel that the
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recommendations could have been written without any detailed study or case analysis, and that 
Porter comes close to rationalizing his arguments. According to the critics, examples contrary to 
Porter's conclusions can be found.

Reinikainen (1991, 43) and Thain (1990, 18) question the connection between the empirical work 
and the derived model. Thain sees that the theory may cause unsupported, controversial and 
overstated generalizations, because the complexity of political and economic development of any 
nation is so great. Dalum et al. (1991, 36) also criticize the lack of a clear connection between 
the diamond model, the presentation of competitive development of national economies in chapter 
10 and the implications for government policy in chapter 12. Dalum et al. imply that it is not 
logical to study the history of entire national economies and give policy recommendations on this 
level, but at the same time argue that competitiveness is created on the industry or cluster level.

As the third methodological issue, the predictive power of Porter's study has been criticized by 
Beliak and Weiss, Thurow, and Grant. Beliak and Weiss (1993, 116) write that because trade data 
contain ex-post information, extrapolations into the future are uncertain. In Thurow's (1990, 95- 
96) mind Porter's four stages of national growth have no predictive power. Thurow notes that 
Porter calls a stage where productivity ceases to rise rapidly the wealth-driven stage. According 
to Thurow, calling decline the wealth-driven stage does not help us to better predict, understand, 
or reverse decline. Grant (1991, 542) is also not convinced of the diamond model's ability to give 
clear predictions and he notes that the empirical findings of the study have not been rigorously 
tested for predictive validity. Grant explains this weakness with the ambiguity over the signs of 
relationships, the complexity of interactions, and dual causation in the model.

2.2.9 Rigour

Many critics blaim Porter's study for not being rigorous and specific enough. Grant (1991, 541) 
criticizes the lack of precision in definitions of some of the key concepts and in the specification 
of relationships between them. As an example, Grant mentions Porter's concept of a hierarchy 
of sources of competitive advantage in terms of sustainability. According to Grant, Porter (1990b, 
49-53 and 544-545) wrongly correlates sustainability, complexity and productivity. Saudi 
Arabia's competitive advantage in crude oil is based on a very basic natural resource advantage 
but still seems quite sustainable. On the other hand, many product innovations in the securities 
and financial services seem very complex but are still quickly imitated by rivals.

According to Grant as well as Heum and Ylä-Anttila (1993, 91), the implication of competitive 
advantage on the industry level to the competitiveness of nations is not well developed due to 
inconsistency in the definition and measurement of competitive advantage as the analysis moves 
from the industry to the national level. Grant notes that competitive advantage at the firm and 
industry level is measured in terms of exports and outbound foreign investment, while at the 
national level, according to Porter (1990b, 6), national productivity is the only correct measure 
of productivity. According to Grant, Porter's presumption that firms' pursuit of competitive 
advantage automatically translates into increasing national productivity and prosperity is 
unwarranted.

Grant (1991, 542) also finds the structure of the diamond as lacking in precision. The four 
determinants are overlapping, and in some determinants, in particular 'strategy, structure, and 
rivalry', the variables included and their relationships to national competitive advantage are
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widely diverse. Among the variables in 'strategy, structure, and rivalry' are national differences 
in management practices and approaches, attitudes towards authority, social norms, the orientati
on of firms towards competing globally, goals and motivations, national prestige and priority, and 
rivalry (Porter 1990b, 107-124). According to Grant, domestic rivalry is an industry-level 
variable which is clearly defined and the relationship of which to pressure for improvement and 
innovation is precisely specified, whereas management training and practices as well as employee 
attitudes and motivations appear to be national characteristics which relate to factor conditions.

Grant (1991, 542) sums up his critique of the indeterminacy of the relationships in the diamond 
model into three points. First, some variables have an ambiguous impact on competitive 
performance. For example. Porter fails to clearly define when advantages in the supply of basic 
factors of production are an advantage and when they are a disadvantage. Second, the relationship 
between each comer of the diamond and national competitive performance is complicated by the 
interaction between the different variables. "Cause and effect relationships among the 
determinants become blurred", as Porter (1990b, 179) himself notes. And third, determinacy is 
further weakened by two-way relationships between each of four corners of the diamond and 
national competitive performance.

Also according to Lommerud (1993, 17-19), several of Porter's concepts are vague. For example 
the concept of the cluster is too simplifying. Lommerud notes that it is possible that a country has 
several successful exporting industries as well as related and supporting industries, which 
seemingly form a cluster, but in reality do not have competitive advantage. The export success 
of these industries can be caused by low factor costs. And, although the subcontractors are 
situated geographically close to the exporting companies, no positive externalities between these 
companies exist.

According to Brøndum and Søndergaard (1991, 22-23), Porter's idea that a cluster, which is able 
to create technological innovations before other clusters, will end up having a competitive edge, 
is banal and philosophically modest. Brøndum and Søndergaard also present an example of 
Porter's sloppy argumentation and generalizations. Porter notes that the means of stimulating 
research in firms vary from nation to nation. In some countries, such as Germany, Denmark, and 
the United Kingdom, government has provided direct research grants or subsidies to firms. The 
Danish researchers criticize Porter's (1990b, 634) statement that the mentioned kind of 
government aid is questionable, and experience with it has been largely unsatisfactory. According 
to the Danish writers. Porter's view is too one-sided and does not apply to Denmark. They 
highlight three points of critique. First, in Denmark the idea has been to share the risks of 
innovation between the firm and the government. Never has the company been entirely freed of 
the risk involved. Second, Porter does not explain why companies should take the whole financial 
risk of an innovation project themselves and why it is always bad to share the risk with 
somebody, e.g. the government or other companies. The writers mention a Danish example of 
good results in a joint technology project, which none of the participating companies could have 
finished themselves. Third, Brøndum and Søndergaard do not understand why Porter 17 pages 
later (1990b, 651) accepts risk sharing, when the goal is to promote demand of advanced, new 
products.

According to Pressman (1991, 214-215), the different parts of the diamond are too easily evoked 
as an explanation for international competitive advantage. As an example. Pressman states that 
according to Porter, the problems in American industry stem from the unsophisticated American 
demand. Pressman's view of the issue is that Japan has prospered selling automobiles and
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electronic consumer goods exactly because Americans want high quality goods, but American 
manufacturers have failed to meet this need.

2.3 Modifications to the Diamond Model

Of the critics Dunning (1991), Namia (1991, 1993), Rugman and D'Cmz (1993), Cartwright 
(1992), and Daly (1993) propose actual modifications or additions to Porter’s diamond model. 
In this section these modifications and additions are reviewed. As a starting point it may be useful 
to look at the way Rugman and Verbeke see Porter's single diamond model, presented in Figure
7. For them, the model is essentially based on the home country and with exports as the 
connection to the outside world.

Figure 7: Porter's Home Country Diamond
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2.3.1 International Business Activity

In order to incorporate the activities of modern multinational enterprises and thereby overcome 
perhaps the most criticized lack in Porter's diamond model, Dunning (1991, 8-12; 1992, 140) a- 
dds international business activity (IBA) to Porter's model. See Figure 8. Dunning writes that 
there is ample evidence to suggest that the capabilities of MNEs may be influenced by the 
configuration of diamonds of the foreign countries in which they produce, and that this, in mm, 
may impinge upon the competitiveness of the resources and capabilities of home countries. 
Dunning adds a country's involvement in foreign trade and commerce, that is international bu-
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siness activity (IBA), to Porter's diamond as an exogenous factor along with the role of 
government and chance. According to Dunning, IBA affects all the determinants in the diamond 
and it is therefore best depicted as a third exogenous factor and not as a fifth endogenous 
determinant.

Figure 8: The Diamond Model and International Business Activity (IBA)
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According to Dunning, the sourcing and marketing opportunities and the production and 
organizational capabilities of domestic firms and MNEs are different. Dunning argues that a MNE 
can acquire different resources from other diamonds, such as capital, technology, and 
management skills. A MNE also has access to the markets, economic systems, business rela
tionships, infrastructure, and forms of competition present in other diamonds. Thus, the MNE 
can draw sources of competitive advantage from many different countries and diamonds and has 
a broader base than the company only producing domestically. The MNE can also use the 
resources differently than a domestic company thanks to transfer of resources within "he MNE 
and spreading of risks related to environmental volatility.

Dunning's addition of IBA as a third outside factor to the diamond model does not seem to be 
without problems, either. Rugman (1991, 63) writes that "it is questionable if multinational 
activity can actually be added into any, or all, of the four determinants, or included as a third
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exogenous variable". Rugman and D'Cruz (1993, 25) see Dunning's addition of IBA as 
problematic especially in the Canadian context. They write: "The role of multinationals is so 
widespread in Canada that it is difficult to believe that these firms can be assigned a role equal 
to that of chance." Rugman's and D'Cruz' view is difficult to understand, because clearly 
Dunning means that EBA is similar to chance and government in the sense that they all affect the 
diamond indirectly, through the four determinants. Dunning says nothing of the relative strengths 
of the three outside determinants.

However, in an article published after his suggestion of adding ША as a third outside determinant 
to the diamond model, Dunning seems to give a little in on the double diamond framework 
suggested by Rugman and D'Cruz. Dunning (1993, 11) writes that almost all the points on 
Porter's domestic diamond have to be reconsidered, if not in the light of the diamond of the 
global economy, certainly those of the countries with which the home based consumers firms have 
their closest and most significant associations. According to Dunning, this extends from the 
sourcing of resources through the structure of demand to the clustering of related industries and 
the concept of inter-firm rivalry. Dunning does not seem to insist on a global diamond but a 
diamond which covers the most important relationships of the companies.

Rugman and D'Cruz (1993, 26) conclude that serious tensions arise in Porter's model as soon as 
a serious effort is made to incorporate the true significance of multinational activity. According 
to Rugman and D'Cruz, the weakness represented by the lack of attention to MNEs apply to all 
small open economies. The writers, in fact, mention Finland as a country with MNEs based on 
a small home diamond, and thus a nation which potentially cannot be modelled by Porter's 
diamond.

2.3.2 The Dynamic Competitive Development Model

Namia (1991, 1993) modifies Porter's diamond model in order to better incorporate technology 
as a variable. According to Namia, Porter's analysis of the relationship between development, 
EDI and innovation is not specific enough. Narnia writes that these three issues are bound by a 
common variable: technology. Narnia (1993, 90) defines innovation as the knowledge and ability 
to produce goods and services of higher or better quality per unit price, and technology as the 
cumulative sum of these innovations.

According to Narnia, technology affects the variables of the diamond as much as it is affected by 
them. The exogenous variables government, chance and international business activity influence 
accumulated technology only indirectly through the four endogenous variables. Narnia criticizes 
Porter's diamond model extended with Dunning's international business activity for only 
considering technology in two determinants, or rather parts of determinants: advanced factor 
conditions and market structure. Narnia designs a more comprehensive model, shown in Figure 
9, illustrating the development of national technological advantage. Narnia's model focuses on 
accumulated technology on the country level and he aims to explain the relationship between the 
determinants in the model and accumulated technology. These relationships are next briefly 
summarized.

According to Namia, Porter's advanced factor conditions contain the sum of technology in the 
traditional sense and market structure includes the knowledge inherent in the industry and country 
specific structure of markets that relate to the organization of efficient transactions. These two
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determinants are, according to Namia, directly overlapping with accumulated technology.

The effect of the other determinants on technology accumulation remains more unclear in the 
diamond model. According to Namia, the development of technology is often a direct result of 
either demand for a particular product or the demand for a product of a particular price. Demand 
does not affect national technological advantage per se. Instead it affects technology development 
on the firm level. Supporting and related industries in the clusters tend to innovate in areas that 
are closely related to the main industry and may through incremental improvements provide major 
innovations to the primary industry. The nature of technology in a particular industry affects the 
namre and type of support industry that develops around it and the innovations in the support 
industry have an effect on the technology of the primary industry.

Figure 9: The Role of Accumulated Technology
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The exogenous determinants of the Porter/Dunning model, international business activity (IBA) 
and government, influence the technology accumulation of a country through the four endogenous 
determinants. Narnia (1993, 90-94) divides IBA into inward direct investment (IDI) and outward 
direct investment (ODI) and notes that if the quality of the MNE output is lower than the 
technology present in the host country, the MNE may try to acquire technology and the impact 
on technology accumulation is probably small. But if the technological capabilities of the MNE 
are complementary to the existing technology in the host country, IDI will probably have a 
positive effect on technology accumulation.
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The role of government on technology accumulation is also through the four endogenous 
determinants. For example, technical standards set up by the government may improve the 
demand conditions as the manufacturers now have to provide a higher quality product and the 
consumers will expect a higher quality also in related and supporting industries.

Narnia's development model has five stages, in which the roles of the different determinants of 
the diamond model change from stage to stage. For example, the role of basic factor endowments 
is high in the early stages but declines as the economy develops. According to Narnia (1993, 
103), stage five represents the stage which industrialized countries in the triad are presently 
entering. In this stage the economic growth is slowing and the diamonds of the different countries 
have converged. This convergence means similar competitive advantages in technology, 
homogeneity of social and demand conditions and market structures. There is an increasing 
propensity for cross-border transactions to exploit relative differences in factor conditions and 
similarity in markets. There is increasing merger and acquisition activity and strategic alliances 
among firms in different countries. The national diamond of one country is heavily affected by 
the diamonds of other countries. Differences in national technological advantages will narrow and 
firm level technological advantages will become more important as MNEs exploit the variables 
from the most appropriate location. This is in line with the multiple linked diamond, discussed 
in Section 2.3.4.

2.3.3 The Double Diamond Model

Rugman and D'Cruz (1993, 29-33) develop a double diamond model where the Canadian and US 
diamonds are gradually more and more interlinked until, in fact, a single North American 
diamond is created, as shown in Figure 10. As proof of the accuracy of their model the writers 
mention NAFTA and the many business linkages between the two countries already existing 
today. According to Rugman and D'Cruz (1993, 19), each country needs to set its own home 
country diamond against the relevant "triad diamond". "European nations such as Finland and 
Poland, outside the EC, will set theirs against the EC."

According to Hodgetts (1993, 48), the primary advantage of the double diamond is that it forces 
business and government leaders to think about management strategy and public policy in a 
different way. "No longer is the domestic diamond the unit of analysis, as in Porter's single 
diamond framework. The proper perspective now becomes that of identifying successful and 
potentially viable 'strategic clusters' of industries within the nation and to examine their linkages 
and performance across the double diamond", Hodgetts writes.

Thain (1992, 12) does not understand why the Rugman/D'Cruz North American diamond does 
not include Mexico. According to Thain, the double diamond framework would be wrong even 
if Mexico was included because Canada cannot have final jurisdiction over the US diamond. 
According to Thain, it is important to have a much larger perspective than North America. But 
this perspective is one of understanding, not of control. Thain writes: "What we really need to 
understand is that all national diamonds overlap more or less, and are inextricably linked in a 
global trading system that is a cumulative, integrated set of all component, sub-unit diamonds." 
Thus, contrary to Rugman and D'Cruz, Thain sees a diamond as restricted to one country and 
the world consisting of many diamonds, not one in common for several countries.
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Figure 10: The Double Diamond Model
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Also Stewart (1992, 14) criticizes the double diamond framework and notes that it only replaces 
one unnecessarily rigid concept with another. Stewart argues for finding rivals and demanding 
buyers all over the world, not just in the North American context.

Porter and Armstrong (1992, 8) comment on the double diamond framework and state that 
Rugman fails to distinguish between the geographic scope of competition (for example, North 
American or global) and the geographic locus of competitive advantage, as reflected in the 
diamond. Even if competition in many businesses is global, this does not mean there is a 'world 
diamond' for these businesses. The source of competitive advantage is still very local and it is 
reflected by the determinants of the diamond in the local home base. The writers mention the 
large differences in per capita income, and thus competitive advantage, even between states in the 
US as proof of their view.

According to Daly (1993, 125-126), the restatement by Porter of a preference for a single 
diamond is weak and does not address the problem of attaining low costs in manufactured 
products with important economies of scale in a small market. Daly argues for the double 
diamond model especially in the case of small countries. According to him, the double diamond 
is better than the single diamond because it includes the diamond of a trading partner or trading 
partners,20 and thus also the sales in foreign currencies often so important for companies from 
small countries. Daly argues that companies from small countries have to specialize in a narrow 
range of products and sell these to international markets in order to gain product specific 
economies of scale.

20Here it should be noted that Daly, in fact, speaks for a multiple linked diamond, which includes the diamonds of several 
countries. This kind of a model is next discussed.
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2.3.4 The Multiple Linked Diamond

Cartwright (1992, 12) writes that the home base diamond model is inadequate because it omits 
variables that explain international competitiveness. Cartwright constructs a multiple linked 
diamond, shown in Figure 11, which he explains essentially to be a generalized version of the 
Rugman/D'Cruz double diamond model. Cartwright's multiple linked diamond extends 
opportunities to multiple offshore environments where the advantages are derived, defended and 
captured with the aid of supportive organizational forms".

Cartwright does two alterations to Porter's initial diamond model. First, he creates interval scales 
to the different parts of the diamond model in order to make the model quantitative. Second, he 
extends Porter's model to include five off-shore variables, with similar interval scales as he 
created for the initial model. The off-shore variables are: capture of off-shore factor creation, 
linkage to related and supporting industries in the off-shore environment, access to demanding 
customers in the off-shore environment, access to rivalry in the off-shore environment, and the 
extent to which the industry has international goals or structures.

Cartwright (1993, 55-70) gives judgmental values to the determinants of the diamonds in different 
industries and then tests the initial diamond model, his extended model, and a model with only 
the off-shore variables. Cartwright finds that his model and the off-shore only model predict the 
competitiveness of certain industries better than Porter's initial home diamond based model. 
Cartwright's findings, however, must be considered carefully due to the high content of judgment 
involved.

Figure 11: The Multiple Linked Diamond
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2.3.5 Macro Variables

Based on his critique and testing reviewed in Section 2.2.6, Daly (1993, 129-133) suggests com
bination of macro variables related to competitiveness with the micro factors related to the 
diamond model. The macro variables suggested by Daly include, for example, purchasing power 
parity, prices and wage rates, interest rates, exchange rates and unit labor costs. After the analysis 
of macro variables the diamond model could be used to identify the additional variables relevant 
at the level of the firm and industry. "Such an eclectic combination of macro and micro variables 
would be preferable to the neglect of the macro variables as Porter has done", Daly writes.

Also Beliak and Weiss (1993, 117) suggest incorporation of macro variables into the diamond 
model. They write that it would be easy and fruitful to introduce country-specific characteristics 
into the diamond and depending on the availability of data also into the empirical part. They also 
suggest input-output analysis and statistics.

2.4 Discussion of the Diamond Model

The theoretical section of this study is concluded in a discussion of the diamond model and its 
possible modifications. First, some remarks about the benefits of the diamond model in general 
are made. Then the relevance of each of the nine points of critique to the Finnish paper and board 
machinery industry is discussed. Finally the suggestions for modifying the diamond model are 
discussed, also in the light of the Finnish paper and board machinery industry.

2.4.1 The Benefits of the Diamond Model

Despite the partly heavy critique against Porter's diamond model, the framework itself, together 
with some necessary modifications, seems to be useful in assessing international competitive 
advantage in an industry. Dunning (1991, 10) sees Porter's contribution as a paradigm within 
which the determinants of national competitiveness may be identified, and which offers some 
hypotheses on the reasons why the significance of these parameters may vary between countries 
and sectors." Rugman (1991, 61-62) gives thanks to "the brilliant concept of the diamond, the 
identification of clusters and the four stages of economic development... While there is a certain 
lack of originality in the components of Porter's diamond model, it has exactly the correct 
perspective by its focus on the strategies of firms rather than nations ... To the extent that he 
(Porter) brings together the firm-specific linkages between the four determinants and the two 
outside forces, his model is useful and, potentially, predictive" Rugman continues. McKelvey 
(1990, 8) writes that even if the four determinants are familiar from other theoretical approaches 
to national differences, Porter does synthesize them in a coherent manner. Similarily, Brøndum 
and Søndergaard (1991) praise Porter's holistic approach and emphasis on the indirect role of the 
government.

The views above are shared by most critics. Porter seems to have been able to capture many 
important determinants affecting the creation of a successful industry cluster in a country. But, 
as Darroch and Litvak (1992, 71) point out, there is a danger of seeing Porter's model as static 
and timeless. Dunning (1993, 12) writes that the pattern of the diamonds will differ according to 
the extent and form of the involvement of the country in question in the global economy. Rugman 
(1993, 6) and Hodgetts (1993, 44) argue for the necessity of modifications to the diamond model.
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Thus, it seems that the diamond model is not a general model which would suit all industries in 
all countries at all points of time without modifications.

Thus, it can be concluded that Porter's model can indeed be used to study the competitive 
advantage of an industry, but in order to be useful the model has to be considered in the context 
of the specific industry and environment and modified accordingly.

2.4.2 Discussion of the Critique

Next the criticized issues and their relevance for one specific industry, the Finnish paper and 
board machinery industry, are discussed.

2.4.2.1 Local versus Global

The main disagreement between Porter and the critics seems to be about where competitive 
advantage is created, in a basically home-based and centralized cluster and firm, or in a network 
of different units. Porter's model of MNE activity to create competitive advantage can be seen 
as essentially a home based model whereas the model advocated by several critics has been called 
the transnational or heterarchical model. The real underlying difference in the two models of the 
MNE is the view about coordination, control and information flows. Porter does not seem to 
believe in the possibilities of modern information technology to aid the coordination and control 
of the dispersed assets in a global network. According to him, the forces of localization in a 
subsidiary are too strong in order to be coordinated and controlled effectively, in particular in 
strategically important activities like R&D. Therefore, Porter argues for the central home base 
with all strategic decision making, R&D and production of core products closely tied to the 
headquarters.

The critics, on the other hand, believe that even a MNE with central activities dispersed in several 
countries can be coordinated in a way that maximizes learning and thus success of the whole 
corporation. In addition to the traditional control mechanisms like reports and information 
systems, the critics advocate more subtle control and coordination mechanisms to prevent the 
transnational or heterarchical MNE from dissolving into anarchy. These include a strong 
corporate culture, management styles which enhance trust and a feeling of integration, and human 
resource management such as long term employment, personnel rotation and global project teams 
and meetings.21

The implicit argument of the critics is that due to coordination within the MNE the proximate or 
relevant environment for a firm or industry may include more than one diamond. The critics, 
especially Reinert (1993), Rugman (1991, 1992a) and Dunning (1992, 1993), believe that the 
development is towards larger and larger clusters crossing national boundaries. The diamond in 
some other country may even be as important as or more important than the diamond in the home 
base. Hernesniemi, Lammi and Ylä-Anttila (1996, 40) in fact note that the Finnish forest and 
metal clusters are increasingly regional and even international of nature, with numerous connec
tions to Sweden and other countries around the Baltic sea. Tryggestad's (1992) point about a more

2lSee, for example, Bartlett and Ghoshal (1989), Hedlund and Rolander (1990), Sölvell and Zander (1991a, 12-20), and Roth 
and Nigh (1992).
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abstract understanding of space than mere geographic space seems well-founded. Companies or 
other parts of a cluster may have closer cultural or economic relations to companies or parts 
located far away than to companies or parts located nearby, and vice versa. Heum and Ylä-Anttila 
(1993, 89) are in line with the critics and note that advantages of internationally operating firms 
and those of countries do not necessarily coincide.

If the coordination problem can be overcome, it seems clear that the argument of the critics is the 
strongest in light of present knowledge. It seems logical to think that clusters are part of a 
development towards increasing internationalization and integration of geographical areas. A 
fundamental reason for this process is the development of communication and transportation 
technology, which makes possible also the more subtle forms of coordination and control (Heum 
and Ylä-Anttila 1993, 19). For example, Ylä-Anttila (1995, 2-5) notes that even if R&D has 
traditionally been clearly less internationalized than other activities, there is some evidence that 
since the late 1980s also the R&D activities of Finnish MNEs have started to internationalize 
rapidly as R&D is carried out outside national borders. Ylä-Anttila, in fact, states that the 
innovative activities of Finnish industrial firms have become more and more transnational and that 
most of the largest firms which originally created their competitive advantages in their national 
clusters have become MNEs and are part of transnational clusters.

Tryggestad makes a good point by noting that Porter's notion of a national home base is 
nonnative. With it Porter argues for what firms should do in a globalized economy, and less why 
they do what they really do. Tryggestad also points out that it is difficult to find capital loyal to 
some nation state as the transfer of capital has become increasingly free. MNEs internalize cross- 
border markets and also the ownership of the companies becomes international. It is increasingly 
difficult to state the nationality of a company.

In respect to the Finnish paper and board machine industry it is difficult to draw absolutely 
correct conclusions from this discussion as there are no uniform measures of the issues dicussed. 
The outcome of the debate is very much a question of interpretation. Porter's main argument 
against the critique is that a global sales strategy is not the same as the location of competitive 
advantage. Inspite of global competition, the top management, core product and process 
innovation and a critical mass of sophisticated production should be situated in the home base. 
But what if some top managers are located abroad, some core innovation and some important 
production takes place outside the so called home base? Is that still a case of a home based 
company or cluster or is it a cluster moving in the direction of a transnational one?

In the Finnish paper and board machinery case, several arguments seem to speak for the addition 
of international business activity to the diamond model. The determinants of the Finnish industry 
seem to be of an increasingly global nature. Valmet has production plants in Finland, Sweden, 
Italy, France, Canada, and the USA, and the company is co-owner in a paper machine factory 
in China. In addition, there are R&D centers in Finland, Sweden and the USA. Probably 
innovations do flow from different units in different countries to other units in other countries, 
and the foreign units are not only "tapped into", as Porter advocates. If this is the case, the 
competitive advantage of Valmet is at least to some extent based on national systems of innovation 
in many countries and not only the Finnish diamond. Furthermore, the customers of Valmet are 
located all over the world, and the firm has service and sales units in all main markets. Of 
Valmet's paper machinery sales in the mid-1990s more than 80% came from outside Finland. 
(Valmet’s annual reports) Moreover, the addition of international business activity to the diamond 
model suits Finland because of its EU membership. In general, there are grounds for believing
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that the development towards transnational diamonds will continue, as several free-trade areas 
around the world are emerging, the EU, NAFTA and ASEAN being the best known ones.

Finally, the addition of international business activity to the diamond model seems well-founded 
also when the origins of the industry are studied. Finnish forest related machinery industries were 
initially upgraded with technology from foreign diamonds. Many Finnish companies in forest 
related machineey industries started internationalization with inward operations, such as 
material and machinery imports, at an early stage in their lives. Later they went on to inward 
licensing. When the Finnish companies learned the technology, they gradually started exporting, 
in some cases products manufactured by license. For example, Kone ja Silta acquired a license 
to manufacture and sell British Walmsley paper machines for the Eastern markets (Raumolin 
1992). It can be concluded that internationalization, especially through import operations, has 
been an important factor in the growth and development of the Finnish forest related machinery 
industries, and thus also this point speaks for the addition of international business activity to the 
diamond model.

raw

2.4.2.2 Foreign Direct Investment

The second issue of critique, foreign direct investment, is closely linked to the above discussion 
about where competitive advantage is created, as it is through FDI that the corporate network of 
a MNE is built.

Porter's strong emphasis on the home base is contradictory to much recent research and 
discussion22 * * and this is reflected in the views of the critics. Rugman (1991, 1992a) states that 
Porter does not specify the nature of benefit the domestic owned home base is supposed to have 
relative to the foreign owned company. Later Porter and Armstrong (1992), and Thain (1992) 
argue that a foreign owned subsidiary can easily be drawn out and thereby would not be as 
desirable for a country as a domestically owned company. However, it is not an undisputed truth 
that a domestically owned company should in some way be a better "corporate citizen" than a 
foreign owned one. In Finland, there are several examples of foreign acquisitions from the last 
few years. In cases such as Masa-Yards, ABB Industry (former Strömberg), or ICL (former 
Nokia Data) foreign ownership does not seem to have harmed the previously Finnish owned com
panies. On the contrary, there seems to be an increasing competition for foreign capital in order 
to sustain and create jobs and also the policy of the Finnish government in this respect has 
become more favourable towards freer inward foreign direct investment. It should also be noted 
that FDIs to a country can have pressure effects, like lower prices and new technologies, on the 
domestic industry and may thus increase investments and efficiency in an industry.

The argument presented by the critics, in particular Rugman and Verbeke (1993), seems well- 
founded. The critics show that Porter's diamond model does not take into account all kinds of 
FDI. At least in theory, subsidiaries linked to the "corporate web" of the transnational or the 
heterarchic organization have stronger roles than those assigned to foreign units by Porter's home 
based model. "In theory", because probably no perfect examples of a transnational exist. Most 
MNEs are probably somewhere between a home based company and a transnational company. 
So the transnational can be viewed as an ideal, towards which some companies, e.g. ABB, are

22See, for example, Bartlett and Ghoshal (1989), Ghoshal and Bartlett (1990), Johanson and Vahlne (1990), Ohmae (1990),
International Business Week May 14,1990, Hedlund and Rolander (1990), Reich (1991), Bartlett and Ghoshal (1992), and Kobrin
(1993). Cheng and Bolon (1993) note that MNEs are increasingly investing in foreign R&D activities.
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consciously struggling.

2.4.2.3 Small Open Economies

The arguments that the diamond model does not take into account the special nature of industries 
in a small economy seem to suit at least some industries in Finland well. Finland bears the 
characteristics of a small and open economy23 as also noted by Rugman and D'Cruz as well as 
Hodgetts. The openness is further increased by the EU membership. In a small and open economy 
domestic demand may not be sufficient in many industries even during the first period of their 
development. The smallness of domestic markets restricts essentially the usability of growth 
alternatives domestically leading the company to consider international growth possibilities at a 
much earlier stage of growth than would be the case if domestic markets were large (Luostarinen 
1989, 66).24

The essential factor impeding the development of industry in Finland in the late 19th century may 
have been the insufficient markets. This impediment was gradually removed with the liberaliza
tion of international trade and the simultaneous growth of the domestic market (Heikkinen and 
Hoffman 1982). But Finland may still be too little a country for several manufacturers of large 
industrial products, such as paper and board machines. The four big producers of paper and board 
machinery in Finland, Valmet, Wärtsilä, Tampella and Ahlström, tried several times to remove 
domestic competition through restructuring because of bitter price competition. The industry 
needs profits with which to finance the necessary investments in R&D and it was seen as 
necessary to join forces in order to prevent price competition between the Finnish companies and 
better be able to finance R&D. As Valmet has emerged as the only company producing paper and 
board machines in Finland, its main competition comes from rivals in Germany and the USA. 
Competition in the industry seems to have become truly global. Valmet’s former and present 
managers are of the opinion that because of this global nature of competition in the industry, only 
one paper machinery company is viable in Finland.

Porter's views about the applicability of his model to small countries cannot be judged by the size 
of home demand alone, however. Porter sees the size of domestic demand as less important than 
the sophistication of domestic demand, and in Finland the sophistication of domestic demand in 
the forest industries has been high.25 So it could well be the case that the Finnish paper and board 
machinery industry has created competitive advantage even without a large domestic demand.

In addition to being small, the Finnish markets in general are relatively open to foreign competiti
on. Luostarinen (1989, 75) notes that "openness, or more exactly competition caused by the 
openness of domestic markets, is, in addition to the small size, the other push factor for the 
Finnish companies to start to internationalize their activities." However, in the paper and board 
machinery industry the Finnish market may not be very open in real life, even if no actual 
protectionistic measures exist. In the last 20 years only minor purchases of paper and board

23The export/GDP ratio of Finland has been around 20% in recent years, e.g. 22,6% in 1992. The outward FDI/GDP ratio of 
Finland was 1,9% in 1992, but 2,8% in 1989 and 1990. Data obtained from Tilastokeskus, National Accounts 1985-1992, p. 6, 
Tullihallitus, Ulkomaankauppa 1992, part 3, p. 5., and Bank of Finland, Notification January 28,1993.

24See also Håkanson (1990, 261-262), who reports about the difficulties of Swedish MNEs to rely on only home demand for 
demanding and skilled customers.

25See, for example. Lilja et al. (1992).
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machinery have been made from abroad. Therefore the fears of a monopoly situation for Valmet 
are well-founded and the discussion of domestic versus global rivalry is topical and important and 
it is too early to say, whether Porter's views or those of the critics are better suited to the Finnish 
paper and board machine industry.

Despite the open question regarding the paper and board machinery industry, it can be noted that 
a company in a small country in general has larger incentives to internationalize than companies 
from large countries. And as a part of the internationalization process, as presented by 
Luostarinen (1979), the company from a small country probably also has incentives to establish 
a network of foreign units to utilize the diamonds of other countries and thereby overcome 
shortages at home. The fact that industrial R&D is heavily concentrated into large MNEs 
especially in small economies increases the importance of an international view on R&D in the 
case of Finland, where a very large share of R&D is concentrated into a few firms. According 
to Ylä-Anttila (1995, 8), the share of foreign R&D was particularly large in knowledge intensive 
engineering firms, 46% in 1992, whereas the share was 39% for all the MNEs in the sample of 
15 firms. Thus, it can be concluded that Porter's home based diamond model may not be as valid 
for studying companies and industries from small open economies than companies from the USA 
or Japan, for example.

2.4.2.4 Resource-based Industries

The fourth criticized issue concers resource-based industries. It is important to note that Porter 
avoided natural resource-based industries in his study, as he himself notes. Therefore the concern 
of the critics about the applicability of the diamond to resource-based industries is valid.

It is of course true that competitive advantage also in the resource-based industries is based on 
upgrading and innovation. But why should this innovation necessarily be such, that the industry 
moves to become less resource-based? As the critics point out, it seems logical that there can also 
be substantial intangible value added in resource-based industries, for example in the form of 
differentiation of the product and managerial and marketing skills. The advanced technology 
advocated by Porter does not necessarily have to be in the product itself. Also the technology 
used in the process of extracting or making the resource-based product can be highly sophisti
cated, as is the case in the Finnish forest and mining industries.

The arguments presented by the critics that many resource-based industries have small home 
markets and therefore need global markets, and that resource-based products are often exported 
by coordinated exporting strategies, are good and speak against Porter's arguments of the 
necessity of the home market and intense rivalry.

2.4.2.5 National Culture

Fifth, Van den Bosch and van Prooijen (1992) stress the importance of national culture and find 
that the diamond model does not emphasize it enough. Porter disagrees about neglecting national 
culture and his arguments seem well-founded. The home based diamond model emphasizes 
national culture in creating the necessary linkages for innovation in an industry and Porter in fact 
sees national culture as an important variable in creating and sustaining competitive advantage in 
an industry. (Sölvell and Zander 1991, 15)
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On the other hand, the other point taken up by van den Bosch and van Prooijen related to national 
culture seems better founded. It seems that to some extent Porter may be blinded by his own 
culture and the characteristics of his home country. Porter strongly emphasizes competition and 
other values which according to Hofstede (1980, 1991) are charasteristic to a masculine society, 
e.g. the USA. For example Porter's attitude towards partnerships between companies seems to 
be very negative. To him companies should only see each other as rivals. But in the Finnish paper 
and board machinery industry Tampella, Valmet and Wärtsilä formed a long-lasting partnership, 
which was widely considered successful and supporting the international competitiveness of the 
Finnish industry. Moreover, monopolies are banned by Porter, but the local Finnish electricity 
production has been able to provide the Finnish industry with cheap electricity thanks to 
monopoly position. Also other critics blaim Porter for seeing things too much from the viewpoint 
of the USA, a country with a large home market and companies with traditionally relatively small 
incentives to internationalize.

2.4.2.6 Macro Variables

Daly emphasizes the importance of macro variables. According to Daly, all factors of unit labor 
cost, output per hour, compensation per hour and exchange rates have to be studied simultaneous
ly to assess competitiveness. According to Daly, Porter only takes into account output per hour, 
which he calls productivity. Daly's point seems reasonable, since little could be lost even if an 
analysis of macro variables would be added to the model. This is comparatively easy to 
accomplish and adds value to the analysis. As pointed out by the critics, competitiveness in many 
countries and industries is still based on price competitiveness. Therefore, an analysis of prices 
should not be entirely dismissed in an industry study.

Dahmén's view is in line with this. According to Dahmén (1986, 183), a representant of 
industrial dynamics, transformation analyses should not replace macroeconomic and neoclassical 
growth models. Rather, such models should be seen as complements to transformation analyses. 
In research some kind of synthesis between the different models should be sought.

2.4.2.7 Dynamism

The critics blaim Porter for concentrating on existing clusters and not really explaining how the 
dynamics of creating a new cluster function. Porter answers the critique by stating that competiti
veness is most easily established based on areas of established strength. This answer is in line 
with the ideas of the diamond model and it is evident that the model is not designed for the 
purposes of developing countries but rather those of established industrial nations with already 
some competitive strenghts. Also, Porter does show the historical development of some actual 
clusters in his study and, thus, it cannot be said that he does not give any direction as to how a 
successful cluster is created.

It is true that the four stages of national growth or industrial development are not suited to be a 
policy guideline for creating successful clusters. But they are not meant to be, either. They are 
merely a framework for understanding long-term, large-scale shifts in the industrial characteristics 
of countries. Porter does not state that all industries in a country should be in the same stage 
simultaneously. According to him, most industries are in the same stage. The point Grant (1991) 
makes about Canada, Nauru and the Arab Emirates as prosperous countries in the factor driven

63



stage is an apt one. Porter's four-stage model is not without flaws.

2.4.2.8 Methodology

Porter's methodology was criticized and especially the method of selecting industries to the study 
was seen as biased. The arguments of the critics seem well-founded. First, export data dominate 
when Porter measures the international competitiveness of industries. The FDI activities of MNEs 
are not taken properly into account. Second, use of SITC-statistics causes problems for some 
industries, because the 5-digit statistics is not a suitable level for studying all industries. Third, 
productivity cannot be directly seen in the SITC-statistics, even if Porter himself emphasizes 
productivity as the ultimate goal of an industry. Fourth, Porter excludes industries with extensive 
trade with neighboring countries. But, as Rugman and D'Cruz (1993) point out, trade with 
neighboring countries is also trade with foreign countries and does not have to be any easier. 
Fifth, Porter uses successful industries to create and test a model for explaining industry success. 
This methodology suffers from validity threats. It would have been better to use also less 
successful industries as a control group to test the model with. Sixth, export data are not always 
a good proxy of global market shares.

But a problem with the critique is, that it is difficult to name better ways to have conducted the 
study. For example, SITC-statistics are found from all major countries and industries and can 
therefore easily be used for comparisons. Also, data on productivity that could be compared 
between nations and industries is probably hard to find. And it is important to note that the SITC 
5-digit statistics suit the industry in question well, SITC rev.2 code 72512 is namely "machinery 
for making and finishing paper and paperboard". (Rouvinen 1993, 55)

Most of the critique concerning the generalizability and comparability of the results seems well- 
founded. Because of the methodological draw-backs in the selection of industries, also the 
generalizability of the results suffers. It is difficult to generalize from a few industry cases and 
especially, when the cases are not described using a consistent framework and objective measures, 
but subjective reasoning. Also the point taken up that Porter's conclusions could have been made 
without such a detailed study, seem correct. Porter's conclusions in the case studies, even in the 
separate country studies made after the initial study, seem very similar. His thinking is normative. 
He makes his conclusions drawing from what he sees as the generally valid rules for achieving 
sustained competitive advantage.

The predictive power of Porter's study has also been criticized. But here the arguments of the 
critics are not so strong as in the other methodological points. As is usual with case studies, the 
diamond model cannot be numerically tested for predictive power. For example, the attempt of 
Cartwright to construct a quantitative model by giving judgmental scores to the determinants of 
the diamond does not seem very convincing due to the large amount of judgment involved. But 
Porter's model, even if it has drawbacks in its methodology, does provide a useful framework 
for improving the understanding of industry success and therefore also to predict the future 
success of industries. Of course, no accurate predictions can be made with the diamond model, 
but its aid in predicting the future success of an industry cannot be completely denied, either.

64



2.4.2.9 Rigour

As the ninth and final point of critique is the rigour of Porter's study. As noted by Andersen 
(1993), in order to ensure empirical interpretability (or testability), the theoretical concepts of a 
model must be properly defined and the relationships between the concepts must be clearly 
specified. In this light Grant's (1991) critique of the lack of rigour in Porter's diamond model 
seems justifiable. For example, the strategy, structure and rivalry determinant does seem to be 
a catch-all category which comprises so many different categories that they do not form a 
coherent group. Grant gives a good example: domestic rivalry is an industry-level variable which 
is clearly defined and the relationship of which to pressure for improvement and innovation is 
precisely specified. Management training and practices, and employee attitudes and motivations 
on the other hand seem to be national characteristics which relate to factor conditions.

Grant's critique seems well justified. Some of the diamond’s determinants seem to have an 
ambiguous impact on competitive performance. It is, for example, not entirely clear when 
advantages in the supply of basic factors of production are an advantage and when they are a 
disadvantage. The cause and effect relationships between the four corners and national 
competitive performance are not quite clear, and the determinacy is weakened by two-way 
relationships between the corners and national competitive performance. But here it is worth 
noting that reality is complex and any model trying to capture all determinants affecting 
competitive advantage must be rather complex, too.

Rugman and D'Cruz, and Brøndum and Søndergaard take examples of generalizations and 
omissions in Porter's book. These are of course not desirable, but to Porter's defence can be said 
that his book is a lengthy one and it would be an almost impossible task to write it completely 
without errors of this type.

This chapter has reviewed the critique presented against the diamond model as well as the 
modifications suggested, in order to make it possible for the researcher planning to use the 
diamond model to recognize the model's possible shortcomings and be aware of the necessity of 
modifications. Based on this discussion of the nine points of critique of the diamond model, the 
following conclusion is made: In order to be able to properly explain the competitive advantage 
of the Finnish paper and board machinery industry, first, the model has to be modified to contain 
international business activity in some form, and second, also macroeconomic data should be 
analyzed when assessing the success of the industry.

2.4.3 Discussion of the Modifications

However strong the critique against the diamond model may seem, the merits of the model are 
also recognized by many critics. Porter seems to have been able to capture many important 
determinants affecting the creation of a successful industry cluster in a country. But, as Darroch 
and Litvak (1992, 71) point out, there is a danger of seeing Porter's model as static and timeless. 
Dunning (1993, 12) writes that the pattern of the diamonds will differ according to the extent and 
form of the involvement of the country in question in the global economy. Rugman (1993, 6) and 
Hodgetts (1993, 44) argue for the necessity of modifications to the diamond model. So it seems 
that the diamond model is not a general model which would suit all industries in all countries at 
all points of time without modifications. In order to be useful the model has to be considered in
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the context of the specific industry and environment and modified accordingly.

Adding international business activity and thereby the influence of other diamonds to the home 
based diamond model in the case of the Finnish paper and board machinery industry seems well- 
founded. It remains to find the model which best suits the Finnish paper and board machinery 
industry.

The double diamond model suggested by Rugman and D'Cruz (1993) is an alternative way to that 
of Dunning's (1991, 1992) of incorporating IBA into Porter's model. A Finland/EU double 
diamond model could be argued for in the case of the average Finnish industry, because for 
example in 1992 47,2% of imports were from the EC and 53,2% of exports were to the EC, 
compared with only 5,5% and 1,3% for Japan and 6,1% and 5,9% for the USA (Tullihallitus 
1993, 2-8). But because the paper and board machinery industry is dominated by Valmet, a MNE 
with sales all over the world, the restriction to an EU diamond does not seem suitable. The 
competition in the industry is truly global with three main competitors, Valmet, Voith and Beloit. 
All are MNEs with global sales and subsidiaries in several countries.

The multiple linked diamond presented by Cartwright (1992) thus seems better than the double
diamond model. Cartwright's idea that the diamonds which are the most important for the 
industry or company in question should be analysed, seems correct. With subsidiaries and 
important sales both in Europe and the USA and a strong emphasis on development in Asia, for 
example production of Valmet paper machines under license in Japan and a joint-venture 
operation in China, Valmet seems to have a triple-diamond organization. However, the limited 
resources available make a triple-diamond or multiple-diamond model unrealistic ideals. Because 
field-work in the different foreign diamonds is impossible, Dunning's IBA as a third outside 
determinant is used to capture the international dimension. Dunning's IBA contains the deter
minants of the other diamonds as an aggregate requiring less exact knowledge of the different 
foreign diamonds.

Daly's (1993) point about macro variables seems reasonable and the study of some macro 
variables, especially those related to metal industries, should be included in the study to give a 
broader picture of the industry. As Yin (1984), Dahmén (1986, 183) and Eisenhardt (1989, 537- 
538) note, the two types of analyses should be complementary.

Thus it can be concluded that the ideal way to study the Finnish paper and board machine 
industry would be to study the diamonds of all the main geographical areas of Valmet's business 
using a multiple linked diamond. Due to limited resources international business activity is 
studied as an aggregate, i.e. as a third outside determinant to the diamond model. Also, 
macroeconomic variables should to some extent be studied in addition to the diamond model.
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PART II: EMPIRICAL DISCUSSION ON DIAMOND DETERMINANTS

3 THE FINNISH PAPER AND BOARD MACHINERY INDUSTRY

Before analyzing the different parts of the diamond model in Chapters four through eight, this 
chapter defines the paper and board machinery industry, describes the characteristics of the industry 
and its role in the Finnish economy as well as identifies the possible competitive advantage in the 
industry.

3.1 The Paper and Board Machinery Industry

3.1.1 Definition of the Industry

In this study, paper and board machinery is referred to as one industry, but in fact it can be divided 
into several individual industries because, according to Porter (1990b, 33), an industry is a group 
of competitors producing products or services that compete directly with each other. A strategically 
distinct industry encompasses products where the sources of competitive advantage are similar and 
the nature of competition is the same.26 Thus, the division of paper and board machinery into 
different industries is both a statistical and terminological problem and it is not possible to draw 
exact boundaries between these industries.

Sometimes in the literature "paper and board machinery" is understood in a very broad sense, comp
rising all machinery and equipment used in the forest related industries. In this study, machinery 
used in the production of pulp, and machinery normally used outside the physical boundaries of the 
paper mill, are not in the focus of attention. The focus is restricted to machinery and equipment used 
in the production of paper and board and in the finishing of these products. Thus, when the term 
"paper and board machinery" is used, it comprises paper machines, board machines and paper and 
board finishing machines. However, because pulp drying machinery is considered as strongly 
resembling paper and board machinery, and therefore is part of paper machinery in some statistics 
and other information sources, it is sometimes also included in the discussion.

In this study paper, board and finishing machines are understood as follows. Paper machines are 
machines used in the manufacturing of different papers out of pulp. A paper machine is an 
integrated process, which consists of the headbox, the wire section, the press section, the dryer 
section, the calender and the reel-up. The paper machine can also have other parts, for example 
related to surface treatment. In addition, the paper machine has supplementary systems like process 
automation, steam and condensation systems. (Alajoutsijärvi 1993, 89)

Paper machines are often classified according to the paper grades produced with them. Thus, the 
most usual paper machines are printing and writing paper machines, which can be divided into 
machines producing mechanical and machines producing woodffee paper. Machines producing 
mechanical paper include newsprint machines and magazine paper (SC, STP, MFC, LWC, and 
MWC) machines. Fine paper machines produce woodffee paper, such as offset, office and coated

“However, in addition to this specific meaning of the word industry, it is sometimes also used in the meaning of a greater entity 
than one industry. For example, the metal industry includes in fact many industries and the often used term Finnish industry encom
passes all industries in Finland.
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art and other papers. In addition, different speciality paper machines produce, for example, tissue 
paper, wrapping paper, envelope paper, label paper, wallpaper, cigarette paper, sack paper, 
greaseproof paper, industrial paper, and condenser paper.

Board machines are machines used in the manufacturing of printing and packaging boards out of 
pulp. Also board machines are classified according to the kind of board they produce. Board 
machines include graphic board, carton board, and case making (kraftliner, testliner, fluting) 
machines. Furthermore, there are also machines for speciality boards, such as liquid packaging 
board.

Paper finishing machines are machines used in the finishing of the paper web after the actual paper 
machine. However, modem paper machines often include finishing sections, such as coating and 
calendering, already in the actual paper machine. Paper finishing machinery include coalers, 
calenders, softcalenders, supercalenders, slitters/slitter-winders, sheeters/sheet cutters, reelers/reel- 
ups, and packing machines.

3.1.2 Characteristics of the Industry

3.1.2.1 Large Machines, Few Customers

According to the interviewees, there are approximately 8500 paper and board machines in the world 
in the early 1990s. These machines are owned by approximately 800 paper and board producers, 
which gives an average number of around 10 machines per company. This number, however, does 
not include all of the very small paper machines in China and other developing countries.

The demand for paper and board in the world has been growing steadily around 2,5-3% annually, 
which equals 8 million tons. Despite this trend, the number of paper and board machines has been 
decreasing, in particular during the 1970s and 1980s. The decrease in the number of machines is due 
to a growing average size of new machines particularly in the Nordic countries, USA and Japan. 
With an average capacity 100.000 ton per year, approximately 80 new paper machines would be 
needed yearly to increase the production with 8 million tons. According to Pöyry's calculations, in 
the 1980s the yearly demand of new paper machines is some 60-70 machines, but the small 
machines used in the Asian countries were not included in these calculations. In Asia excluding 
Japan, many Western European countries as well as other countries, the average size of paper and 
board machines remains rather small. China, in particular, has a very small average machine size.

The average size of all the world's paper and board machines is around 30.000-40.000 tons annually 
whereas the average size of new paper machines, as noted, is around 100.000 tons. In China many 
new machines still have a yearly capacity of only 20.000-30.000 tons. New large paper machines, 
particularly in the Nordic countries and North America, can produce more than 300.000 or 400.000 
tons, or even up to 470.000 tons annually. Two recent announcements of paper machines, which will 
be delivered in 1997, clearly illustrate the current trend of very large machines. UPM-Kymmene's 
new LWC paper mill, which the company is building in Rauma, is going to have an annual 
production capacity of 400.000 tons. (Maailman suurin paperikone Raumalle, В12) The so far 
largest paper machine, however, will be the fine paper machine being built by Voith for Austrian- 
Dutch paper producer KNP Leykam in Austria. This fine paper machine will have an annual 
production capacity of 470.000 tons. (Maailman suurin paperikone Itävaltaan)
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The size of paper and board machines depends on the paper and board grade. Newsprint, mechanical 
printing papers, fine papers, speciality boards and kraftliner are today produced with large machines. 
Fine paper machines have grown in the 1970s and 1980s and are today as large as printing paper 
machines. Tissue, packaging paper, waste paper based boards, testliner and fluting are, on the other 
hand, produced with smaller paper machines. Also newsprint is, however, at times still produced 
with small machines. Large machines are acquired by large and experienced paper and board mills, 
often with integrated mills, whereas small machines are acquired by smaller and more inexperienced 
mills. (Jaakko Pöyry Consulting 1994)

Similarly to the number of paper and board machines, also the number of paper and board mills has 
been decreasing in most of the important producer countries due to a larger average size of mills. 
Furthermore, also the number of paper and board companies has decreased and the industry has 
experienced a centralization due to mergers and acquisitions as well as bankruptcies of uncompetiti
ve producers. There are, for example, less than 40 significant buyers in Europe (Hemesniemi, 
Lammi and Ylä-Anttila 1996,48). Due to this rather limited and decreasing number of customers, 
and an even smaller number of machine projects annually, most significant customers are well 
known to all machinery producers. Offers from the main paper and board machinery producers are 
asked for in almost all major projects.

Because paper and board machines are used for long periods of time, annually only around 80 new 
paper machines are sold in the world. Of these machines approximately 20-30 are large machines 
and more than 50 are small machines. (Jaakko Pöyry Consulting 1994) In addition to new machines, 
modernizations and rebuilds of old machines form an important part of the turnover of paper and 
board machinery suppliers. Altering and repairing a paper machine can often be as big a project as 
building an entire new machine. With the help of modernizations and rebuilds the life of a paper or 
board machine can be extended to several decades, and the service life of a modem paper machine 
is 20-30 years. During this time the machine is modernized two, three or even four times. (Pervilä 
1995, 8)

3.1.2.2 Expensive and Risky Investment

Paper and board machinery are among the largest industrial products in the world. Thus, a paper and 
board machinery investment is characterized by high costs and risks, making the nature of the 
business conservative and careful. The onetime investment cost of a new paper or board mill is more 
than FIM one billion. For example, the investment cost ofUPM's new LWC mill in Rauma is FIM
2,4 billion (Maailman suurin paperikone Raumalle, В12). This figure, however, covers not only the 
paper machine but the whole mill including the buildings, planning and project management, pulp 
processes, deinking, piping, electrification, process automation etc. The paper or board machine and 
related equipment equal around FIM 300-400 million. The prices of smaller paper and board 
machines can be significantly lower than those of the large ones.

A major reason for the high cost and risk involved in the paper machinery delivery is the one-time 
nature of the machinery. The machinery is tailored to the needs of the buying mill. In the future, 
however, the flexibility of machinery may increase and different paper grades can be produced with 
small adjustments to the machines. Furthermore, also the standardization of paper machinery has 
increased and machines producing different grades can be produced with the same basic concept 
(Alajoutsijärvi 1993,59). Moreover, also the exit barriers in the paper and board industries are high 
in the because the expensive production facilities cannot be used for other purposes and the skills
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of the personnel are highly specialized (Räsänen 1989).

None of the three big machinery companies is able to deliver all the machinery and equipment 
needed in a complete new paper and board mill. Thus, the buying mill has to make a decision 
concerning the responsibility of the whole project. Normally the producer who delivers the paper 
or board machine also takes the responsibility of acquiring the other necessary machinery. The 
machine producer then gets an agreed upon compensation for the other machinery and for taking 
the technical responsibility. Another possibility is that a consulting agency takes the responsibility 
of the whole mill project and acquires machinery from different producers. A third possibility is that 
the customer has a well-trained project group of its own. In Finland it is normal that Valmet gets 
the responsibility of the whole project but in many less developed countries consultants are 
frequently used.

The risk associated with a paper and board machinery investment is high, in addition to the high 
costs, also due to the existence of several variables which the buyer cannot actively influence. These 
include economic fluctuations, world market prices, and interest rates. Choosing the machinery 
supplier is among the few decisions the buyer can make in order to lower the risk of the investment. 
According to the interviewees, the customer makes the decision to purchase a paper or board mach
ine using particularly the following criteria. First, the technological level of the supplier is perhaps 
the most important buying criterion, which is understandable in light of the long lifetime of the 
machines. If the machinery producer can offer the best available technology in the machines in 
question, the machine is likely to remain competitive for a longer time. (Jaakkola 1986, 19)

Second, due to the demanding nature of the paper and board machinery as well as the whole project, 
the reliability of the supplier is very important for the buyer. Earlier successful deliveries are the 
best proof of the reliability and capabilities of the machinery supplier, and therefore reference 
machines are among the most important sales arguments. With references in machinery of interest 
to the buyer it is possible to show actual machines that already have the qualifications and standards 
the customer demands. In addition to being a sign of advanced technology, a good reference 
machine also proves the success of the whole delivery including meeting the time limits and 
succeeding in the start-up. Furthermore, familiarity with the supplier from earlier projects makes 
a new buying decision easier to make. (Pervilä 1995, 8) However, despite often long-term buyer- 
supplier relations, the buyer's motivation may also be weakened by the dangers of becoming too 
dependent on one machine producer (Alajoutsijärvi 1993, 14).

Third, the ability to provide service at very short notice has become an increasingly important 
buying criterion during the 1980s. This criterion has led the global competitors to establish service 
facilities practically all over the world. (Jaakkola 1986)

Finally, the price of the machine is naturally also an important buying criterion, but due to the nature 
of the industry and especially the high costs of an unsuccessful purchase, the price criterion 
normally first becomes decisive when the three first three criteria are satisfactorily met. 
Furthermore, especially in developing countries, the possibility to provide financing solutions and 
training for the buyer are important sales arguments of the machinery supplier. The importance of 
the above mentioned criteria is, of course, seen differently by different customers, and sometimes 
price is ranked significantly higher.

The seller's motivation to go into a relationship with the buyer is, in turn, dependent on the buyer's 
purchasing volume, reference value, suitability to the seller's strategy, as well as the dangers that
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the buyer's breaking of the deal would cause. (Alajoutsijärvi 1993, 14)

3.1.2.3 Long Pay-back Periods

The paper and board machinery industry is characterized by very long time periods between sales 
negotiations, installation, start-up and final payment of the machine. Thus, the values of the order 
stock, the invoicing, and the sales of one year vary substantially. Much due to the high cost and risk 
involved, paper and board machinery sales negotiations can last for months or even years. Represen
tatives of both marketing and production participate in the negotiations. The installation of the 
machine, usually carried out by 2-4 employees of the machinery supplier as well as employees of 
the buying mill, can take from a few months to a year. The start-up of the machine normally starts 
while the installation team is still working. Both teams adjust and tune the machine together. The 
start-up team installs the felts and wires on the machine. The machine is then run first with water 
and then with pulp. The employees of the mill participate in the running of the machine and thus 
learn to operate it. The aim of the start-up is to hand over the machine to the buyer so that the 
machine produces the agreed upon products and quality. After the start-up there is normally still a 
half-year period with so called guarantee runs after which the final payment for the machine is made 
by the buyer. It is only at this point when the responsibility of the machine moves from the supplier 
to the buyer. The time schedule for the installations and start-ups have become stricter during the 
years. (Noronkoski 1990, 153-156; interviews)

Due to the above process it takes years before the final profit of a paper or board machinery delivery 
can be calculated. The profit of a delivery for the machinery supplier depends to an important degree 
on the success of the delivery. Delays and other complications can increase the costs and the 
delivery can turn into a loss.

3.1.2.4 Fewer and Larger Competitors

Much due to a need for increased R&D investments the paper and board machinery industry has 
been concentrating into fewer and larger companies. Today, there are three leading producers of 
large paper and board machinery in the world: American Beloit, German Voith and Finnish Valmet. 
These firms have production, service and marketing units on several continents. Some markets, in 
particular the home markets of the leading suppliers, are dominated by one producer (Hemesniemi, 
Lammi and Ylä-Anttila 1996, 48).

For a new workshop, entry into the paper and board machinery industry as a producer of large 
machines is difficult, if not impossible, because of strong global positions of the three main rivals, 
high investments needed in production machinery as well as R&D and marketing networks, and 
long customer relationships necessary to build trust. However, in small machines the number of 
competitors is higher and, for example, Valmet's market share is smaller in these than in large 
machines. Furthermore, there is a number of workshops specializing in rebuilds and modernizations 
as well as service of different extent. These workshops are potential entrants into the market of small 
paper and board machines. In the late 1980s and early 1990s, the total amount of paper and board 
machinery producers was 70 (Jaakko Pöyry Consulting 1994, 36).
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3.1.2.5 High Tech Industry?

It is interesting to discuss whether paper and board machinery can be included among the industries 
with high technology content, the so called high tech industries. A strong emphasis on R&D, fast 
aging of products and processes, large risky investments, strategic significance and strong 
international cooperation and competition are usually considered as characteristics of high tech 
industries. Aircraft, computers, electronics, space research and medicine are industries often 
mentioned as high tech. Tilastokeskus and OECD define high tech industries as those in which the 
share of R&D of turnover is more than 4%. One problem with this definition is that it does not take 
into account the technology inherent in intermediate products and machinery and equipment used 
by the industry. (Tilastokeskus, Tiede ja teknologia 1995, 75)

In most industry classifications paper and board machinery is not viewed as a high tech industry. 
Traditionally this seems correct as, for example in the Finnish paper and board machinery industry, 
only very limited resources have been used in R&D until the 1970s. Furthermore, the technology 
related to paper machinery remained very similar for decades and has only recently experienced a 
faster change. But has the increase in R&D spending, started by US Beloit in the 1950s and 1960s, 
made paper and board machinery a high tech industry?

The share of Valmet's budget used for R&D is difficult to estimate because R&D activity is not 
done solely in the R&D departments27. Estimations of R&D intensity given by the interviewees 
were between 2-4% of sales. There is, however, high tech such as microelectronics included also 
in the intermediate products used in paper machinery as well as the supplementing automation 
systems, for example. Tilastokeskus classifies machinery and equipment, also including paper and 
board machines, as industries with medium-high level of technology content (Virtahaiju and 
Åkerblom 1993,67; Tilastokeskus, Tiede ja teknologia 1995,83).28 This seems a well justified view. 
Therefore, continuous emphasis on building the knowledge base through investments in R&D and 
close contacts to customers are essential to the competitive advantage of paper and board machinery.

3.1.2.6 Cyclical Demand and Profitability

As demand for related machinery closely follows the trends in the parent industry (Hemesniemi, 
Lammi and Ylä-Anttila 1996, 52), the profitability of the paper and board machinery industry is 
characterized by heavy fluctuations (Jaakkola 1986, 20).

The investment activity in paper and board production is cyclical, and new capacity is often built 
during low demand because the factories cannot stand still due to repair or building of new capacity 
when demand and prices are high (Räsänen 1989). In periods of overcapacity and slow future 
demand growth, the paper and board producers do not invest in new machinery. Therefore, the

”Tilastokeskus (Tiede ja teknologia 1995, 28) defines research and development (R&D) as systematic work to increase 
information and utilization of information in finding new applications. Research and development includes basic research, applied 
research, and development work. Basic research means research which does not primarily aim to find practical applications. Applied 
research means research primarily aimed at finding a practical application. Development work means systematic utilization of 
information gained from research and/or practice in finding new products, processes, methods, and systems, as well as essential 
improvement of old ones. A problem related to the use of R&D data is the possibility of the respondents' different interpretations 
of what is R&D.

28The classification of Finnish manufacturing industries by total technology intensity included four categories: high technolohy, 
medium-high technology, medium-low technology, and low technology.

72



leading machinery producers have sought to decrease the effects of fluctuations through presence 
in international markets and large size. The recession experienced by the Finnish economy in the 
early 1990s, however, showed that large size, strong technological capability and important interna
tional market position, do not necessarily protect industries supplying machinery to resource-based 
industries from simultaneous downturns in domestic and international demand. Thus, although the 
long term growth of paper and board demand between 1990 and 2005 is estimated to be 2-3% 
annually, the fluctuations in paper and board machinery demand may be severe and remain a central 
concern of the machinery producers.

Also the sales arguments of paper machines vary depending on the market situation of paper. When 
demand of paper is high, the size and speed of the machine grow in importance and the 
improvement of paper quality is not a priority. Investments focus on the press and drying sections 
of the paper machine. When demand slows, the emphasis is put on improving the quality of the 
output and the modernizations and improvements of existing machines are the main investments. 
Investments focus on the wet end and the former section as the wet end has the largest effect on the 
quality of the paper.

Valmet's track record in the past decades serves an example of the difficulty to make sustained 
profits in paper and board machinery. In the 1980s, despite increasing sales volume, Valmet was 
not able to make significant profits, and the 1990s started with heavy losses for the firm. In 1991 
Valmet made a loss exceeding FIM 600 million, and in 1990 and 1992 the losses were around FIM 
300 million. In 1993 the loss was still nearly FIM 100 million, although the firm has made profits 
since then. Valmet's paper machine production, however, has in general been able to achieve 
modest profits. Reasons mentioned for Valmet's poor profitability have included the extensive use 
of suppliers demanding high prices in times of growing demand, too fast growth and too substantial 
investments in the 1980s. (Virta 1989b, 26) Furthermore, Valmet's position as a state-owned 
company has continually raised suspicions both in Finland and abroad that Valmet has been able 
to make large investments with smaller risks than privately owned firms as well as sell machinery 
for lower prices at the expense of profits. Instead of rapid growth of the 1980s Valmet, according 
to CEO Matti Sundberg, seeks a controlled improvement in profitability in the 1990s. (Pervilä 1995, 
7) In the 1990s, Valmet's increased concentration on paper and board machinery involves growing 
risks particularly in a business characterized by strong cyclical changes.

6.1.2.7 Technology Development Through Rivals and Customers

The most important sources of new ideas in paper and board machinery technology are the 
competitors and customers. Imitating competitors' technological solutions, meaning adopting and 
adaptating innovations created by other firms (Pavitt 1988,126), is a primary means of technology 
diffusion in the industry.29 Negotiations with customers about a new order are especially important 
for learning about the competitors' new solutions. These negotiations serve both as learning 
opportunities and as a pressure effect for further development of own technology. The customer 
often shows what the other producers have offered and tries to get the best from each producer, and 
it happens that a firm agrees to deliver a machine with a solution which it does not yet have. The 
final negotiations, where also the representatives of the different paper machinery producers may

29Diffusion of innovations and technologies can be defined as a process in which new techniques spread among the potential 

users. (Vuori and Ylä-Anttila 1992, 7) Diffusion of technology can be both intentional and unintentional, but technology transfer 
is always intentional and planned.
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be simultaneously present, are, however, not always reliable sources of information as the rivals 
may try to give the other companies wrong or biased knowledge.

Patent files constitute a further channel of technology diffusion in the industry, and research results 
have also leaked to rival companies with employees changing employer, for example among Finnish 
rivals. Some cases also exist where innovations have leaked to foreign competitors with employees. 
Moreover, ideas from the marketing department reflect the present market situation and the present 
strengths of the competitors. This is, however, often too old knowledge because in order to beat the 
competitors the technological development has to be anticipated before the competitors introduce 
new solutions.

3.1.3 Role of the Industry in the Finnish Economy

The role of the paper and board machinery industry for the Finnish economy is here discussed in 
terms of its share of Finnish exports, its share of Finnish metal industries, and its role in the forest 
cluster.

3.1.3.1 Growing Share of Finnish Exports

In terms of export share, as shown in Table 1, the SITC30 category "Machinery for making and 
finishing paper and paperboard" represented 1,54% of Finnish exports in 1990. Even if this 
percentage does not seem very large as such, it equals the 10th most important among Finnish 
export products. The share of paper and board machinery of Finnish exports has increased in the late 
1980s as it was 0,53% in 1980 and 0,51% in 1985.

Furthermore, the SITC category "Parts for pulp or paper making machinery" had a share of Finnish 
exports of 1,29% in 1990 and was the 12th most important export product group. Also this 
category's share of Finnish exports has grown in the late 1980s as it was 0,40% in 1980 and 0,51% 
in 1985. Moreover, the share of Finnish exports of SITC category "machinery for making cellulosic 
pulp" was 0,30% in 1990. Compared to the importance of paper and board machinery in the exports 
of the most important rival countries, the Finnish share is clearly more important. Paper and board 
machinery does not qualify among the 50 most important US or German export products in terms 
of share of total exports or in terms of market share. (Rouvinen 1993, 5-6, 20 and 23-24).

’“Standard International Trade Classification
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Table 1: Twelwe Largest Finnish Export Commodities in Terms of Share of Total Exports 1990

Commodity Share of total Finnish exports, % Value of ex
ports in 
1990, thou
sand USD

1980 1985 1990

1. Printing and writing paper, uncoated 5,2 7,1 7,8 1.868.374

2. Printing and writing paper, coated 2,2 3,6 6,6 1.592.377

3. Coated paper etc. n.e.s. 2,0 2,4 3,6 862.692

4. Soda sulphate wood pulp, bleached, non
dissolving

4,1 2,8 3,4 805.504

5. Newsprint 4,6 4,4 3,2 769.845

6. Passenger motor cars 0,5 1,3 2,1 509.272

7. Plywood of wood sheets 2,2 1,5 2,1 491.771

8. Line telephone etc. equipment 0,1 0,2 1,9 459.367

9. Kraft paper and paperboard, n.e.s. 1,1 1,0 1,6 378.196

10. Machinery for making or finishing paper 
or paperboard_____________________________

0,5 0,5 1,5 369.497

11. Plastic coated paper etc. 0,9 0,9 1,3 313.996

12. Parts, n.e.s., for pulp or paper making 
machinery

0,4 0,5 1,3 310.096

Source: Rouvinen (1993)

3.1.3.2 Important Part of Finnish Metal Industry

Next a look is taken at the share of paper and board machinery of the Finnish metal industry. 
Airaksinen (1991, 232) presents Table 2 with the main business branches in the Finnish metal 
industry according to their turnover in FIM billions in 1990. Firms producing machinery and 
equipment related to the forest industries account for FIM 13 billion, 10,8% of the total turnover of 
the Finnish metal industry in 1990. This is the largest share of all individual industries presented in 
the table. Of the total 13 billion, FIM 5 billion came from subsidiaries abroad. The classification of 
Airaksinen is not, however, without problems beacuse our focus is on paper and board machinery 
as well as the related and supporting industries. First of all, paper and board machinery is only part 
of forest related machinery, and second, the supporting and related industries include part of the 
production of valves, pumps and industrial electronics, for example. These should also be included 
in a holistic analysis of the paper and board machinery industry's importance in the Finnish 
economy.

Despite the important share of paper and board machinery of total Finnish metal industry it is clear 
that in comparison, for example, to the Finnish forest industries, the paper and board machinery is 
only of marginal size in Finnish exports and in Finnish industry in general. But, due to the 
advantages accruing to the Finnish pulp and paper companies of having domestic producers of high 
quality technology, the paper and board machinery industry's importance may well be far greater 
than the mere volume gives reason to believe. As Waldemar Jensen, then Managing Director of The
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Finnish Pulp and Paper Research Institute, pointed out already in 1968, bearing in mind the 
dominant export share of forest products in Finland, it is obvious that successful R&D in pulp, paper 
and board machinery can have a significant influence on the prosperity of the whole country (Jensen 
1968, 126).

Table 2: Main Businesses of the Finnish Metal Industry 1990

Business Total sales, FIM 
billion 1990

Sales in foreign 
subsidiaries, FIM 
billion

Steel 9,5

Metals 8,5 3,5

Agriculture and forest machinery 5,0 3,0

Forest related machinery and equipment 13,0 5,0

Mining and earth work machinery 4,0 2,5

Combustion engines, valves, boilers, pumps etc. 5,5 2,5

Elevators 5,5 4,0

Lifters and conveyors 4,5 3,0

Power technology 2,5

Cables and related machinery 3,5 1,0

Consumer electronics 7,0 5,5

Computers 5,0 2,5

Data communications equipment 5,0 1,0

Industrial electronics, measuring equipment 3,0 1,0

Cars 3,0

Ships and offshore 3,0

Building materials 10,0

Subcontracting and small end product branches 22,5 3,5

Total metal industry 120,0 38,0
Source: Airaksinen (1991,232)
Note: Corporate internal exports have been eliminated when possible

3.1.3.3 Part of Forest Cluster

As suppliers of machinery to the paper and board producers, the Finnish machinery workshops are 
part of the Finnish forest cluster. Of the total forest cluster exports, chemical forest industries 
account for two thirds and mechanical forest industries for around 20% whereas machinery only 
represent 6% of exports in 1995 (Hemesniemi, Lammi and Ylä-Anttila 1996,47). Thus, it is as part 
of the forest cluster that the role and importance of paper and board machinery for the Finnish 
economy should be viewed.
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Because the forest related machinery industries are so strongly linked to the actual forest industries, 
it is natural that the success of the forest industries affects the success of the related machinery 
industries and vice versa. Raumolin (1984, 89) and Mannerkoski (1993, 5), among others, have 
stressed that the linkages between the forest industries and the metal industries producing machinery 
related to the former are so strong in Finland, that it is not entirely correct to separate forest and 
metal industries. Lilja et al. (1993, 137-138) note that the success of the Finnish forest industry 
corporations cannot be understood without the resources created collectively by the exceptional 
history, shape and national position of the forest sector. Lovio (1989, 58) notes that when the forest 
sector was bom in Finland it had low value added and was dependent on foreign machinery. It has, 
however, grown and expanded in all directions, much due to the developing machinery industries.

Different concepts have been presented to illustrate the holistic understanding of the forest and 
related machinery industries. Raumolin (1980, 1984) has introduced the term forest complex also 
used by Ahonen (1991), whereas Räsänen and Whipp (1992) and Lilja et al. (1993) have used the 
term forest sector, and Lammi (1994) as well as Hemesniemi, Lammi and Ylä-Anttila (1995) have 
used Porter's cluster concept, which is also used in this study. The forest cluster consists of several 
different industries whose common denominator is the relation to the forest. According to Lovio 
(1989, 58), interaction as well as forward and backward diversification between different industries 
has been characteristic for the creation of new industries in the Finnish forest cluster.

The primary industries in the forest cluster are forestry, harvesting and forest management, 
mechanical forest industries such as sawmills and plywood and particle board production, as well 
as chemical forest industries such as pulp, paper and board production. Furthermore, the forest 
cluster includes general supplies such as energy and forest chemicals, supporting products and 
systems such as automation systems, electrification, automation and control equipment, drives, ve
ntilation systems, valves and pumps. Moreover, services such as installation and maintenance of 
machinery and equipment, project management and engineering, consulting and research are integral 
and important parts of the cluster.

Paper and board machinery is only one part of all the different machinery used in the forest cluster. 
Other machinery related to the chemical forest industries such as chemical pulp machines (cookers), 
mechanical pulp machines (grinders), pulp finishing machines (washing and bleaching equipment), 
chemical recovery equipment and paper finishing machinery (calenders, supercalenders, coaters, 
winders, slitters, slitter-winders) are all important supplies for the Finnish forest industry firms. 
Machinery related to the mechanical forest industries such as sawing machinery and machine tools 
for woodworking, machinery used for forestry, logging and woodhandling as well as specialized 
trucks, lifters and conveyor belts can all be seen as part of the larger group of forest related 
machinery, which in its turn is part of the forest cluster.

Because a cluster includes several widely differing industries, the traditional economic industry 
concept cannot capture its economic and technical dynamics or the social processes involved. 
Therefore, the Finnish forest cluster should be viewed as an arena of cooperation and competition 
rather than a distinct industry or governance structure (Ahonen 1991,26; Räsänen and Whipp 1992, 
48). The internal linkages and dynamics of the Finnish forest cluster are, however, exceptionally 
strong in an international comparison. For example, according to several authors (Lilja et al. 1992; 
Räsänen and Whipp 1992, 57), it is characteristic for the Finnish forest sector that machinery 
producers and paper producers are linked in many ways and supported by specialized educational, 
research and development organizations. Technological innovations are outcomes of interaction 
between firms operating in different but related industries.
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Figure 12: The Finnish Forest Cluster

Related industriesPrimary goodsSpecialty inputs

Process
automation

Timber
harvesting

Pulp by-products 
and upgrades

Chemicals; 
coatings, fillings

Paper machine 
clothing, cores Power

generation

Machinery

Fiber
processing

Stock
preparation

PulpPaper and board 
machines

Paper

Sawmill
machinery Paperboard

Mechanical forest 
ind. products

Associated services

Forest
management Buyers

Consulting Packaging
industryResearch

institutes Printing presses

Paper
merchantsLogistics

Construction
industryMarketing

Source: Hemesniemi, Lammi and Ylä-Anttila (1996,43)

At least two factors explain the strength of the Finnish forest cluster. First, this cluster is by far the 
most important Finnish industrial cluster. Forest products constitute roughly 40% of Finnish 
exports, and forest related other industries make up an additional 20% of Finnish exports. The 
cluster, thus, receives particular attention of firms, educational and research institutions as well as
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political leaders and is characterized by its social networks, ownership and control relationships and 
vertical logistical links (Räsänen and Whipp 1992, 48). Second, according to Palo (1993,41), the 
smallness of the Finnish economy and the forest cluster as well as limited number of actors makes 
the diffusion of information and technologies fast and efficient compared to other forest production 
countries such as USA, Sweden, Canada or Germany. In the 1980s, there was an active discussion 
about, and also an actual tendency towards, a more diversified Finnish industrial base. But this 
tendency seems to have been a short-lived one as industries in the forest cluster have again gained 
a more important place in Finnish industrial production in the early 1990s.31

3.2 Identification of Competitive Advantage

The paper and board machinery industry is often mentioned among the internationally successful 
and technologically competitive Finnish industries. In particular due to its important international 
market share the industry has been considered as a Finnish success story. Ahonen (1991, 91), for 
example, asks whether Porter should have mentioned the Finnish success in pulp and paper 
machines in addition to the only Finnish example in Porter's book, shipyards.

Airaksinen (1991, 232) makes a grouping of the Finnish metal industry in order to be able to 
examine the possibilities for internationalization and strategic development of firms in the metal 
industry. The five groups are 1) strong international specialty branches, 2) foreign-owned export 
branches, 3) small and medium sized final product branches, 4) subcontractors, and 5) manufactu
rers of material for construction and other home-market branches. Airaksinen classifies pulp and 
paper machines under the first heading of strong international specialty branches, which, according 
to him, are dependent on the firms' ability to maintain a high level of knowledge both in technology 
and marketing aimed at the special demands put on the products of these branches. Airaksinen thus 
sees pulp and paper machinery among those industries in the Finnish metal industry with the best 
possibilities to succeed in international markets.

Ray (1988a, 50) uses a four-stage classification of technological capabilities in a company, industry 
or nation:

1) inability to use modem technologies;
2) ability to adopt modem technologies and reach international quality and performan
ce levels without contributing major new developments;
3) ability to make good use of technologies developed by others and even surpass 
them in terms of innovation and performance;
4) ability to develop technologies which become the "standard of the world".

According to Ray, Finnish industry in general is capable of utilizing the most up-to-date technology 
but its own contribution is most often not very significant. Of importance for this study is, however, 
that according to Ray (1988a, 51) the Finnish paper machinery industry clearly belongs to the fourth 
category. This industry has developed technologies which have become world leaders.

In his report on the effects of European integration on the Finnish engineering industries. Schedi 
(1991, 42) states that paper machinery and related equipment are the core competence of Finnish 
industry. Schedi grounds his statement on relatively high patent activity, good relations within the

3lSee for example Ylä-Anttila (1990), Valkonen and Lovio (1991), Kansallinen teollisuusstrategia (1993), and Lilja et al (1993,
144).
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industry and a good position in international markets. The paper machine industry is classified as 
above average in world trade growth and high in the weight of its trade.

According to Raumolin (1984c, 1988b), Finland seems to be the only peripheral exporter of forest 
products which has been able to rise to the forefront of global production of machinery and 
equipment for the forest sector during this century. The engineering industry producing machinery 
and supplies to the chemical pulp and paper industry has traditionally been concentrated in the 
leading industrial countries.

The competitive advantage mentioned by these authors is, however, not a sufficient starting point 
for this study. Before starting to look for the reasons behind the competitive advantage in Finnish 
paper and board machinery, it has to be more specifically verified, whether there is competitive 
advantage in this industry in the first place. This is done below by looking at export statistics, global 
market shares, patent data, and some individual innovations.

3.2.1 Export Statistics

Export performance is one indicator which can be used as a measure of the results of the innovation 
process. The export performance of Finnish paper and board machinery is here analyzed using SITC 
5-digit statistics shown in Tables 3 and 4. Porter considers the presence of substantial and sustained 
exports to a wide array of other nations or significant outbound foreign direct investment based on 
skills and assets created in the home country as the best indicators of competitive advantage.

Table 3: OECD Export Market Shares of Ten Most Important Exporters of Paper and Board 
Machinery 1980-1990

Country OECD export market shares, %

1980 1985 1990

1. Finland 17,82 17,90 30,01

2. Germany 21,69 30,94 16,79

3. Japan 7,55 16,12 14,35

4. Italy 3,29 4,55 6,10

5. United Kingdom 21,97 11,02 5,85

6. Sweden 4,32 3,63 5,73

7. United States 15,27 6,21 5,54

8. Switzerland 0,00 0,00 4,49

9. Austria 0,00 0,00 3,82

10. France 4,91 6,03 3,63
Source: Rouvinen (1993)
Note: OECD commodity 72512 (Machinery for making and finishing paper and paperboard)

As is seen in Table 3, already in 1980 Finland's OECD export market share in paper and board 
machinery was the third largest of all countries. United Kingdom's share was the largest of all.
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21,97%, and Germany's share the second largest. Finland's growth in the OECD market shares in 
the late 1980s has been significant: in 1985 Germany had a share of 30,94% and Finland a share 
17,90%, but in 1990 Finland's OECD export market share was the highest of all OECD countries. 
Finland's share was 30,01%, almost twice as much as Germany's share of 16,79%. In 1990 Japan 
was third with 14,35%. United Kingdom's share has decreased strongly since 1980, to 5,85% in
1990.

Table 4 shows that also in SITC category "Parts, n.e.s. of the machines falling within 7251 
(machinery for making and finishing paper and paperboard)", Finland's OECD export market share 
has grown significantly in the 1980s and Germany's share has declined between 1985 and 1990. The 
pattern of development is similar to the pattem of paper and board machinery. In 1980 Finland's 
export market share was seventh after Germany, the United States, Canada, Italy, France and 
Sweden, whereas in 1985 Finland was already number four after Germany, the United States and 
Italy. In 1990 Finland's OECD export market share was the highest of all countries, 16,39%. Here, 
however, Germany was very close with a share of 16,36%.

Table 4: OECD Export Market Shares of Ten Most Important Exporters of Parts of Paper and Board 
Machinery 1980-1990

Country OECD export market shares, %

1980 1985 1990

1. Finland 7,88 11,57 16,39

2. Germany 17,55 18,84 16,36

3. Italy 10,26 11,77 10,33

4. Sweden 9,39 9,60 10,10

5. United States 15,11 13,82 9,70

6. Austria 0,00 0,00 9,47

7. United Kingdom 6,98 6,26 5,20

8. Canada 12,99 7,90 4,60

9. France 9,50 5,45 4,49

10.Japan 2,57 7,37 3,76
Source: Rouvinen (1993)
Note: OECD commodity 72591 (Parts, n.e.s. of the machines falling within 7251)

Furthermore, also in the related industry of machinery for making cellulosic pulp, SITC 72511, 
Finland's OECD export market share was high: 9,34% in 1980, 17,23% in 1985 and 15,17% in 
1990. (Rouvinen 1993, 20)

A further indicator of competitiveness is the value of exports compared to the value of imports, 
shown in Table 5. In all the years covered by the table, Finnish exports of paper and board 
machinery and related parts have been markedly larger than imports. Furthermore, the imports of 
parts for paper and board machinery have been clearly more significant than the imports of complete 
machinery, which can also be regarded as a sign of Finnish competitiveness.
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As is seen in Table 5, exports of paper and board machinery as well as parts have increased strongly 
since mid 1980s. From 1980 to 1985 the overall change was small with exports of paper and board 
machinery slightly decreasing and exports of parts increasing. Some of the export growth since the 
mid 1980s can be attributed to the growth of the OECD markets, but also the competitiveness of the 
Finnish exports have clearly increased, which can be seen in the growing export market shares.

Table 5: Finnish Exports and Imports of Paper and Board Machinery as well as Parts for the 
Machinery in USD Million 1980-1990

1980 1985 1990

Finnish exports 131,543
75,605
55,938

139,581
69,612
69,969

679,593
369,497
310,096

Paper and board machinery 
Parts

Finnish imports 28,454
4,633

23,821

27,701
9,393
18,308

111,064
14,317
96,747

Paper and board machinery 
Parts

Source: Rouvinen (1993, 55-56)
Note: Exports and imports of SITC categories 72512 and 72591

The export figures presented above seem to speak for a significant and growing competitive 
advantage in Finnish paper and board machinery as well as related pulp machinery, at least since 
the mid-1980s. The picture is, however, somewhat distorted due to the use of SITC statistics. In 
order to enable correct interpretation of the above numbers, some comments should be made.

First, because export statistics are used, the sales to the domestic markets are not taken account of 
in the statistics. For the US based companies this is a significant distorting factor because the US 
market is by far the largest single market of paper and board machinery. US based Beloit's world 
market share is therefore significantly larger than its OECD export share. Even if the USA is the 
domestic market of Beloit, deliveries to the USA are competed by the two other global players, 
Valmet and Voith, and therefore Beloit's home market sales can also be a sign of competitive 
advantage. Because also the home markets of the two other major producers, Valmet and Voith, are 
important markets even on a world scale, a look at world market shares including home markets 
adds to our understanding of the competitive advantage in the paper and board machinery industry.

Second, because the FDI activities of the companies are not covered by the SITC statistics used, the 
relative strengths of the main global rivals can not be compared with this data. Beloit, Valmet and 
Voith all have manufacturing units in several countries. The exports of these units is classified under 
the exports of the countries whereas the sales of these units to their domestic market is not covered 
at all, even if these markets for the MNEs are not domestic markets.

Third, also due to the lack of coverage of FDI activity, comparing the relative strengths of the paper 
and board machinery industries in the different countries is problematic. The export market shares 
of the British, Italian and Swedish paper and board machinery industries are quite large, even if 
these countries do not anymore have domestically owned production. It could perhaps be thought 
that the export success of these countries in fact reflects the competitive advantage of the MNE 
owning the production facilities. Furthermore, when a paper and board machinery factory is 
acquired by a MNE, the acquisition may change the orientation of that factory from export markets 
more towards domestic sales in order to avoid competition with the MNE's other units. In such a
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case, the strength of the national industry has not necessarily decreased even if the export market 
share has.

Fourth, Porter notes that exports to neighboring countries may not be a sign of competitive 
advantage because such exports may be due only to the physically close location. Finnish exports 
particularly to the Soviet Union have been important in all the years studied. The share of exports 
to neighboring countries of all exports has, however decreased markedly in 1985 and 1990 relative 
to 1980. In 1980, as much as 85% of total exports went to neighboring Sweden and the Soviet 
Union. In 1985 this share had decreased to 47% and in 1990 to 13%.32

Despite the above mentioned problems associated with export market shares, the conclusion can be 
drawn that the competitiveness of Finnish paper and board machinery was at a significant level 
already in 1980 and has further improved in the late 1980s. Furthermore, paper and board machinery 
were among the most successful Finnish export products. In 1990, paper and board machinery had 
the 9th largest export market share (30%) of all Finnish export products, parts for pulp, paper and 
board machinery had the 19th largest export market share (16%) of Finnish export products, and 
pulp machinery had the 23rd largest export market share (15%). (Rouvinen 1993, 20)

3.2.2 Global Market Shares

Contrary to OECD export market shares reported above, global market shares take into account also 
the sales to domestic markets, which is of importance in the paper and board machinery industry. 
Data on global market shares reported by some authors gives further indication of the increasing 
competitiveness of Finnish paper and board machinery. For example, already in the 1950s the share 
of Finnish paper machines of the world markets was 12 %. Only the Federal Republic of Germany 
and the United States of America had larger shares (Hjerppe 1982). This market share has grown 
and in the early 1990s Finnish Valmet enjoys a 30% market share in paper and board machinery as 
well as a 30% market share in pulp machinery (Airaksinen 1991, 228).

According to Jaakko Pöyry Consulting (1994, 36),33 during the six years between 1988 and 1993 
around 35 million tons of new paper and board production capacity was started in the world. This 
production capacity was made up of 450 new paper and board machines. Valmet and its licencees 
delivered more than 90 of these machines, equalling 20% of all new machines. In terms of 
production capacity Valmet's machines equalled a good third of the total capacity of all new 
machines. During the same years, Beloit delivered good 70 machines and Voith less than 60 
machines. Thus, Valmet, Beloit and Voith delivered around half of all new machines. However, as 
much as four fifths of the total capacity of new machines was produced with the large machines 
delivered by these three suppliers.

Between 1988 and 1993, a total of 1200 modernizations were made. Of these, Valmet and its 
licencees made 160, Beloit made more than 100, Sulzer-Escher Wyss made more than 80, and Voith 
made more 50. Valmet's market share is also strong in paper finishing machinery such as coaters, 
slitter-winders, and supercalenders. In softcalenders and packaging machines Valmet's market 
position is somewhat weaker. Furthermore, also in automation equipment, such as distributed

”Exports to Sweden were USD 32,648 million in 1980,18,754 in 1985 and 19,890 in 1990, whereas exports to the Soviet Union 
were as much as USD 79,073 million in 1980,46,303 in 1985 and 69,425 in 1990.

”Quoted by permission from SITRA.
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control systems, Valmet's market share is significant in markets outside North America. Moreover, 
Valmet's role as an exporter of quality systems is growing. (Jaakko Pöyry Consulting 1994, 36) 
Table 6 presents market shares of some of the most important paper and board machinery firms.

Table 6: Global Market Shares in New Paper and Board Machines

Company 1978-79 1980-88 1990-91 1993-94

Beloit 19% 20% 20% 15%

Beloit licensees 6% 9% 4%

Voith 13% 20% 18% 21%

Voith licensees 3% 6% 9%

Valmet 12% 23% 30% 29%

Tampella 6% 5% 2%

Escher-Wyss 4% 7% 4%

Others 37% 25% 11% 22%
Source: Shares calculated by Jaakko Pöyry Consulting from the delivered production capacity of new paper and board 
machines. Adapted from Valmet's reports. Virta (1989b, 29), Tekniikka&Talous June 22, 1995
Note: In 1980-86 Beloit’s and Voith’s licensees are included in the figures of the licensors, Valmet’s licensees are included 
in Valmet’s figures.

The world market shares in Table 6 seem to imply the same trend as the OECD export statistics: a 
growing market share of Finnish paper and board machinery in the 1980s. Also another clear trend 
can be seen from these market share numbers: the business in paper and board machinery has 
increasingly concentrated into fewer and larger companies, and the share of "others" has strongly 
decreased.

3.2.3 Patent Activity

Because obtaining patents34 is costly, patents are signs of innovations worth promoting and 
protecting and can therefore be used as one indicator measuring the output of R&D activity. US 
patent statistics can be considered the best source for assessing patenting activity because of 
rigorous examination of patents in the US and strong interest of applicant firms in protecting their 
technological advances in this most important market (Ray 1988b).

Using patent data as a measure of the technological level of industries or companies or in trying to 
make conclusions about competitive advantage is, however, not without problems. First, the pa
tenting practices and policies in different countries, industries and companies vary. (Ray 1990, 6; 
Valkonen and Lovio 1991; Tilastokeskus, Tiede ja teknologia 1995, 64) In Finland, patenting 
activity in general has grown fast since the 1960s. Earlier for example Valmet did not very actively 
patent smaller innovations as this was not seen necessary. After entering the US and Canadian 
markets and due to the aggressive patenting policies of US Beloit, Valmet also started to patent all

”Tilastokeskus (Tiede ja teknologia 1995, 64) defines a patent as an exclusive right of definite duration to benefit from an 
invention granted by the government to the inventor or the holder of the inventor's right.
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inventions of potential importance in the future. Now Valmet patents such major inventions and 
innovations in all countries with paper machinery production as well as in countries using paper 
machines. In the USA, Beloit has traditionally had most patents, but now, according to the inter
viewees, Valmet is second and Voith is third.

Second, it is not possible to analyze the significance of different patents from patent statistics, which 
makes a quantitative comparison less meaningful. Many patented ideas never reach the stage of 
production making it difficult to know whether the amount of patents really reflects the 
technological competitiveness of the companies studied. In the USA it has been the policy to patent 
even less important inventions. Now the trend toward more active patenting has also been furthened 
in Finland by a law on inventions in the workplace. According to the law, there is an invention 
reporting system in Finnish companies, which makes sure that the development potential of all 
inventions made within a company is assessed. In Valmet this process has often led to patent 
applications, especially in Finland. Furthermore, not all inventions can be patented, and not all 
inventions which could be patented are in fact patented. (Tilastokeskus, Tiede ja teknologia 1995,
64)

Third, often the patent expires before the patented idea is needed in practice. When the need for the 
idea initially arises, all competitors are more or less on the same line in the development work, 
regardless of who actually had the patent in the first place.

Fourth, a patent does not always reflect the competitiveness of the company's technology because 
competitors can 'invent around' a patent (Ray 1990, 7). The core idea of a new technology is not 
always protected by patents, and even if it is, it can be circumvented by modified imitation. 
Therefore, when a company wants to protect its technology, it has to patent many small cons
tructions where the present as well as possible future developments are taken into consideration. 
This is a very costly process and it is very unlikely that all the possible ways of circumvention can 
be covered. An example of the problems of patenting is the effort of Escher Wyss to protect its new 
cylinder line by more than 400 patents. Escher Wyss thought that it could protect the product by 
applying for as many patents as possible, but when the market began to demand similar products 
from other producers, they were able to circumvent the patents despite Escher Wyss' efforts. 
(Interviews) Thus, even the patenting skills have an effect on the competitiveness of companies.

Keeping in mind the problems mentioned above, a look at patent data, however, can bring further 
understanding of the competitive position of the Finnish paper and board machinery industry. 
Tilastokeskus (Tiede ja teknologia 1995, 97) has classified Finnish patent applications according 
to product groups. Such a classification illustrates the emphasis of Finnish R&D.

As can be seen in Table 7, paper machines were the product group with sixth most patent 
applications in 1994 and the patenting activity in paper machines has been strong in all the years 
covered by the table.
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Table 7: Ten Finnish Products Groups with Most Patent Applications 1994

Product group 1989 1990 1991 1992 1993 1994

1. Electronic circuits 80 135 166 184 211 289

2. Other gerirai purpose machines 204 196 169 167 193 192

3. Instruments 128 140 105 137 152 120

4. Metal products 94 100 110 89 90 99

5. Electric machines 63 69 75 49 73 93

6. Paper machines 85 77 59 57 65 63

7. Ships 63 59 72 52 49 57

8. Pulp, paper, paper products 55 64 78 66 63 56

9. Industrial chemicals 52 48 49 67 39 53

10. Machine tools 37 30 35 25 31 41

Source: Tilastokeskus, Tiede ja teknologia (1995:3,97)

Ray (1988b, 2 and 10-11) uses an indicator called the index of'revealed technological advantage', 
or RTA, in order to analyze Finland's technological performance relative to foreign competition in 
certain sectors compared to overall Finnish technological performance against similar competition, 
all in the light of patents granted in the US. RTA is calculated as Finland's share of US patenting 
in one sector divided by the Finnish share in all patenting. Ray classifies Finnish industry sectors 
according to RTA in 1981-86 and notes that chemicals, food, glass etc. apparatus, including pulp 
and paper machinery, was the sector with the highest and increasing RTA index of 3,69, as shown 
in Table 8. Ray notes that pulp and paper machinery almost totally explains the high rating of the 
group 'apparatus for chemicals, food, glass etc'.

Table 8: Ten Finnish Industrial Sectors According to RTA Index 1981-86

Industry sector RTA index Comment

1. Apparatus for chemicals, food, glass etc (including pulp and 
paper machinery)

3,69 Increasing RTA

2. Mining machinery 2,15 Increasing RTA

3. Inorganic chemicals 2,02 Increasing RTA

4. Assembling and material-handling apparatus 1,89 Decreasing RTA

5. Metallurgical/mineral processes 1,75 Stable RTA

6. Transport equipment other than road vehicles and aircraft 1,63 Increasing RTA

7. Metalworking equipment 1,58 Stable RTA

8. Non-electric specialized machinery 1,46 Increasing RTA

9. Non-metallic minerals 1,26 Increasing RTA

10. Non-electric general industrial equipment U2 Increasing RTA
Source: Ray (1988b, 10-11)
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As can be seen in Table 9, the RTA for pulp and paper machinery has been on a high level since the 
early 1960s and first among Finnish industry sectors since the mid-1970s.

Table 9: Development of RTA Index for 'Apparatus for Chemicals, Food, Glass etc.' Including Pulp 
and Paper Machinery

Years RTA Index Position among Finnish sectors 
studied by Ray

1963-68 2,27 6th

1969-74 2,35 2nd

1975-80 3,78 1st

1981-86 3,69 1st
Source: Ray (1988b, 19)

Next the patents of Finnish firms in the paper and board machinery industry in the USA are 
discussed. USA was the most important target country for Finnish patenting activity in the 1980s 
and patents in the USA can be used in the comparison of patenting activity in different countries. 
Again, Ray (1988a, 17) discusses the number of US patents granted to Finnish firms in the category 
'Apparatus for chemicals, food, glass etc.', including pulp and paper machinery as the most 
important industry.35 Thus, the number of Finnish patents in this category can be considered a good 
proxy of patents in paper and board machinery. The number of patents in the US has increased since 
the early 1960s, with 20 patents in the years 1963-68, 59 patents in the years 1969-74, 146 patents 
in 1975-80, and 185 patents in 1981-86.

Valkonen and Lovio (1991), in turn, discuss the Finnish patents in the USA by firm. The number 
of patents acquired by firms in the paper and board machinery industry are shown in Tables 10 and 
11. Valkonen and Lovio consider even the patents of Finnish owned subsidiaries as Finnish, when 
the inventor has been of Finnish nationality.

Of the 23 Finnish companies having acquired at least 10 patents in the USA in the years 1985-90, 
the firms producing paper and board machinery and related products had very high positions, as can 
be seen in Table 9. With its 153 patents Valmet was clearly the first of all companies, Ahlström was 
second, Tampella third, Wärtsilä fifth, Enso tenth and Tamfelt 19th. A significant share of the 
patents of all these companies were in technology related to paper and board machinery. In addition 
to these companies, also Neles and Strömberg had patents in products which are used as important 
supplies by the paper and board machinery producers. Wärtsilä's patenting activity decreased after 
it had ended paper machinery production, and also the decrease in Enso's patenting activities was 
due to end of the company's measurement and automation equipment R&D, which it carried out 
together with Puumalainen Research Center. (Valkonen and Lovio 1991,6-7) Furthermore, it seems 
that the R&D carried out in the paper and board machinery industry has also been efficient. As is 
seen in Table 10, Wärtsilä had 0,7 and Tamfelt 0,8 patents per FIM million in R&D expenditure, 
which were the best ratios in the table. Valmet, Ahlström and Tampella all had 0,5 patents per FIM 
million in R&D expenditure.

35Ray uses data from the Science Policy Research Unit at the University of Sussex, Brighton - Database, and data supplied by 

the US Department of Commerce, Patent and Trademark Office, Washington, US.
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Table 10: Finnish Firms in the Paper and Board Machinery and Related Industries with Ten or More 
Patents in the USA 1985-1990

Position 
among Finnish 
companies

Company Patents
1985-
1990

Change 
85/86 - 
89/90

Patents/ - 
workforce

Industry Patents/ 
R&D in
vestments

Valmet1. 153 19 9 Metal (incl. paper and 
board machinery)

0,5

Ahlström2. 96 37 7 Metal (incl. paper and 
board machinery)

0,5

Tampella3. 89 14 Multibranch (incl. paper 
and board machinery)

7 0,5

Wärtsilä5. 73 -9 Metal (incl. paper fi
nishing machinery)

7 0,7

10. Enso 23 -12 1 Forest and machinery 0,4

Tamfelt 1619. 0 Felts to paper and board 
machines

11 0,8

Source: Modified from Valkonen and Lovio (1991), who use IFI/Plenum Data Corporation Claims patent data base,
Talouselämä, and annual reports
Note: Number of patents/1000 employees, 1990
Note: Number of patents/R&D spending in FIM million, 1990

Valkonen and Lovio (1991, 7) estimate that approximately 300 of the good 900 patents acquired by 
the 23 Finnish companies with at least 10 patents in the USA in 1985-1990 are related to the 
machines and processes of the forest industries. Most of Valmet's patents are in paper machines and 
the growth in Valmet's patenting activity in 1985-1990 is solely due to patents in paper machines. 
In the years 1985-87 Valmet acquired 49 patents paper and board machinery, representing 77% of 
all Valmet's patents in this period. In 1988-1990 the number of patents related to paper and board 
machinery had risen to 77, equalling 91% of all Valmet's patents. Also many of Ahlström's 96 
patents in the years 1985-1990 were in forest related machinery, but a smaller share of these patents 
were related to paper machinery than of Valmet's patents. Ahlström had several patents also in 
boilers and pulp handling equipment such as pumps and screens. Moreover, also a significant share 
of Tampella's 89 patents in 1985-1990 were in paper and board machinery, but Tampella also had 
many patents in construction and mining machinery as well as furnaces and boilers. The emphasis 
of Wärtsilä's 1Ъ patents in the years 1985-1990 was in paper finishing machines. Wärtsilä finished 
the patent activities it had started in paper machinery also after its production of these machines had 
been moved to Valmet.

Also on a longer perspective the same companies dominate the Finnish patenting activity, and in 
1969-1990 Valmet was the company with most patents in the USA, with Ahlström, Tampella and 
Wärtsilä on positions three to five. Table 11 gives an overview of the US patenting activity beteen 
1969 and 1990 of all the Finnish companies in industries related to paper and board machinery. 
However, only part of all these companies' patents mentioned in the table are in actual paper and 
board machines. Some of the small firms have increased their patenting activity strongly in the late 
1980s: in the years 1969-1990 Safematic had in all 10 patents, 8 of which were acquired in 1985- 
1990, Neles had in all 9 patents, 5 of which were acquired in 1985-1990, and Ekono had in all 7 
patents in 1969-1990 of which 5 were acquired in 1985-1990.

88



Table 11: Firms in the Paper and Board Machinery and Related Industries with Patents in the USA 
1969-1990

Company Number of pa
tents 1969-1990

Area of patenting related to paper and board 
machinery industry

Valmet 262 Paper and board machinery

Ahlström 181 Paper and board machinery

Tampella 166 Paper and board machinery

Wärtsilä 139 Paper finishing machinery

Enso-Gutzeit 58 Measuring and control devices for paper and board 
machinery as well as boilers

Tamfelt 18 Paper and board machine felts

Jylhävaara (owned by United Paper Mills) 12 Grinders

Strömberg (later ABB) 11 Drives

Safematic 10 Hydraulic systems

Neles 9 Valves

Ekono 7 Pulp production, in particular burning and re- 
generation of chemicals

Advanced Forest Automation 4 Automation

KCL 4 Pulp and paper processes

Kajaani Elektroniikka 3 Automation

Kajaani 3 Electronics

Haloila 3 Packaging machines

Puumalaisen Tutkimuslaitos 2 Automation

Altim Control 2 Automation and control systems

Sunds Defibrator Jylhä 1 Pulp machinery
Source: Valkonen and Lovio (1991), data from PDLP Cassis/CD-ROM, Bibliographic information files, February 1991

3.2.4 From Imitation to Innovation

The development of the Finnish paper and board machinery industry can be seen as the development 
from technological imitation to innovation. Innovation can be defined as an invention introduced 
into a market (Biemans 1992, 9). A firm develops innovations and thereby its know-how and 
expertise basically through inventing and/or imitating. Innovations through original inventing give 
firms a temporary monopoly advantage over competitors, whereas imitation is adoption and 
adaptation of innovations already introduced by others (Pavitt 1988,126). In the case of the Finnish 
paper and board machinery industry, imitation was the primary source of new technology in the 
early decades of activity. Imitation, however, does not necessary mean literally imitating other firms' 
ideas, but also includes acquisition of foreign licenses and various other types of technology 
diffusion. Furthermore, in order to successfully utilize advanced technological innovations made 
elsewhere the firm must have sufficient technological competence.
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Table 12 shows how some important technological innovations in paper and board machinery have 
been diffused to Finland. The table seems to suggest that the Finnish technological competence in 
paper and board machinery technology has increased because the time period from the initial 
innovation until its diffusion to Finland has, in general, become shorter. Furthermore, particularly 
in the 1980s and 1990s, some important innovations have been made in Finland.

Table 12: Technological Innovations in Paper and Board Machinery and Their Diffusion to Finland

Technological innovation Country of origin Year Application in Finland Year

Paper machine France 1799 Tampere 1842

Linerboard USA 1871 1890

Dry-forming paper technology The Soviet Union 1931 United Paper Mills, Kotka 1985
mill

Improved differential drives for paper 
machines

Valmet/Finland Early
1950s

United Paper Mills, Simpele 
mill

1953

Process and control automation USA 1961 Enso-Gutzeit 1963

Special press technology Sweden 1963 Several mills 1964

Twin-wire former (first in board 
machines)

Canada and Great 
Britain

Early Tainionkoski mill 1963
1960s

LWC on-machine technology USA 1960s Metsäliitto 1972

Twin-wire former to paper machines 
(Valmet’s concept: Sym-former)

Beloit / USA and
Canadian
workshop

1968 United Paper Mills, Simpele 
mill

1973

Gun drilling method for suction roll 
production________________________

Valmet / Finland Early
1970s

Kymmene, Voikkaa mill Early
1970s

WSOP technology Metsä-Serla/ Fin- 1982
land

Condebelt drying system for board 
machines

Tampella and Val
met/Finland

1980s Enso Pankakoski mill 1996

Sources: Ray (1988a); Ojainmaa (1994); Helsingin Sanomat (February 15,1995); interviews

Porter (1985, 181) terms innovation the "technological leadership strategy" and imitation the 
"technological followership strategy". It is evident that the lack of sufficient technological 
competence as well as financial resources were the reasons why Finnish machinery producers chose 
the follower strategy rather than leadership strategy during the first decades in the paper and board 
machinery business. According to the interviewees, the follower strategy was applied in the paper 
and board machinery industry at least until the late 1960s.

According to Ray (1988a) and Lovio (1989, 57) several incentives exist to a technological 
followership strategy instead of a leadership strategy. Among these incentives are, first, lower costs 
by learning from the technological leader's experience and thus avoiding large investments in R&D. 
Second, the development of a technological follower is likely to be faster than the development of 
a technological pioneer. This is so because transfer of technology is, in general, faster than R&D 
of new technology. Third, due to large investments necessary for successful R&D, the technological 
follower also seems to have lower risks than the company heavily engaged in R&D. Fourth, it is
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easier for the follower than for the leader to adapt to rapid and large technological changes because 
the follower has often not been in the industry as long as the leader, and the production machinery 
of the follower is often newer than that of the leader. Thus, it seems that the followership strategy 
has been a forced choice for the Finnish machinery producers but also a means for rather rapid 
development with low costs.

Figure 13: Share of Finnish Paper and Board Capacity Produced with Domestic Machinery 1935- 
1992
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Since the 1960s and especially after the early 1970s signs of increased technological competiti
veness of the Finnish paper and board machinery industry emerged. First, the share of Finnish paper 
and board produced with domestic machines has increased substantially as seen in Table 13. In this 
respect, the 1960s was the decade when the most significant change occurred: of the nearly 50 paper 
and board machines installed in Finland in the 1960s more than 50% were of Finnish manufacture 
(Jensen 1968,126). This development can at least partly be attributed to the increased technological 
competence of the Finnish machinery producers, who, especially since the 1970s, have invested 
increasing amounts in R&D as illustrated in Table 14. Second, since the early 1970s also the 
international market shares of the Finnish paper and board machinery producers increased. The 
firms cooperating in the TVW marketing organization were so successful that they were accused 
of dumping. Their competitors did not accept that technological superiority was the reason for the 
Finnish firms’ success. (Sahiluoma 1984, 14)

As technological competence increased, the direction of technology diffusion started to show signs 
of change. One sign of Valmet's technological sophistication was the acquisition of majority 
ownership (65%) in a Canadian company, Dominion Engineering owned by Canadian General 
Electric, in 1984. Valmet acquired the company primarily in order to gain a larger market share in 
the North American market with a production unit near the customers. Sales to the North American 
market, and particularly sales of rebuilds, service and spare parts, were impeded by the long physical
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distance between Finland and the North American customers. Thus, gaining technology from the 
acquired company, which was loosing market share at the time of acquiry, was not the main aim of 
Valmet. The situation was, in fact, the opposite: Valmet transferred technology from its Rautpohja 
unit to Valmet-Dominion Inc. Among technology transferred to the Canadian works was the gun 
drilling method for production of suction rolls. (Toivonen 1984, 8)

Figure 14: R&D Expenditure in Finnish Paper and Board Machinery Firms 1971-1989, 1000 FIM
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As the final indicator of competitive advantage in the Finnish paper and board machinery and 
related industries some specific innovations are briefly discussed. The list of important Finnish 
innovations was compiled with information from the interviewees and the literature.

Improved Differential Drives
In improving the differential gearing of paper machines Valmet was able to utilize its experience as a producer of guns. In 
the 1930s paper machine drives were so called multiple-motor drives and based on the use of different levels of resistance 
to create different speeds in different parts of the machine. The speed control in the different parts of the machine is very 
important and, for example, the wet end of the machine runs much slower than the dry end. After the Second World War the 
traditional drives were no longer adequate and different new techniques were developed. Valmet's engineers knew the 
differential technology used in anti-aircraft guns and were thus able to quickly adopt this technology to be used in 
papermachine drives. Rautpohja constructed new kinds of differential drives for the Simpele paper machine, Valmet's first 
paper machine delivery to Finland. This innovation was a long-lived one as differential gearings of this type were produced 
from the mid 1950s to 1979.

Gun Drilling Methodfor Suction Roll Production
In the turn of 1960s and 1970s Valmet developed the so called gun drilling method for producing suction roll jackets. Until 
in the early 1970s suction rolls were considered to be parts that could be used only 2-3 years before replacement. Beloit 
considered them to be utility goods. Valmet, however, started an intensive development project together with Japanese 
material supplier Kubota and Kymmene's Voikkaa mill with the aim of improving the suction rolls. The immediate purpose 
was to make the suction rolls at Voikkaa last longer, and measurements that lasted over a year were done at Voikkaa mill. 
As a result of this development work the material used in the suction rolls was improved and Valmet got an important 
advantage in the best suction rolls in the business. (Alajoutsijärvi 1993, 35) The gun drilling method, another technology 
originating from the production of guns, enables the drilling of a straight hole even in very hard material where the spiral drill 
is inefficient. An important background factor making the innovation possible was that Valmet's Rautpohja mill as a former 
gun factory had a tradition of precision work. In the gun drilling machine the knowledge of making guns was moved to the 
production of paper machines. However, because Valmet did not want to specialize in steel production, it started a loose 
cooperation with Japanese steel company Kubota in order to develop and produce the suction roll jackets.

raw
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Now two drilling machines also exist in Valmet's Montreal factory and Valmet has been able to sell the suction rolls to its 
rivals' machines. Beloit also tried to purchase a license to build suction rolls with Valmet's gun drilling machine but no deal 
was made. Valmet maintained its lead for around 10 years as the competitors continued to make the suction rolls with the 
spiral drills and only in the 1980s started to copy the technology developed by Valmet. For example, when Valmet acquired 
Swedish KMW in 1986, the Swedish company had made one gun drilling machine with only 40% of the capacity of Valmet's 
machine.

Sym-former Concept
The Sym-former is a twin-wire former, which has enabled rising speeds without a decrease in the quality of the paper. The 
twin-wire former has been one of the most important technological steps in paper machines. The twin-wire former was 
developed gradually and constituted a major improvement to paper quality because due to wires on both sides of the paper 
web, the paper became more symmetrical than with a wire only on one side of the web. US Black-Clawson and Beloit as well 
as British Walmsley pioneered the development of twin-wire technology in the 1950s and 1960s. Valmet's engineers knew 
that Beloit was testing the twin-wire technology on paper machines at an early stage but in Valmet it was thought that the 
costs of the twin-wire technology would be greater than its importance for paper quality. In the early 1970s, however, Beloit 
and Voith were able to deliver twin-wire formers to Valmet’s machines, and Valmet realized that in order to stay competitive 
a twin-wire former of own design was needed. Valmet was able to develop its own twin-wire former, the Sym-former, rather 
quickly in the early 1970s, and the solution even improved the existing twin-wire technology. The Sym-former has perhaps 
been the most important of Valmet's innovations, and it was one of the product improvements that led to Valmet's increasing 
world market share in the 1970s and 1980s. The Sym-former concept was patented by Matti Kankaanpää who later became 
Valmet's longtime managing director and director general. (Sahiluoma 1984,14) The Sym concept consists of the Sym former, 
the Speed former, and the Sym press. Simpele paper mill was the first to buy a machine with the new Sym-former in 1973. 
In 1974 Valmet succeeded in selling its first Sym-former machine abroad, to Husum in Norway. (Alajoutsijärvi 1993, 53)

Electronics
According to Ahonen (1991,49), Finland has accumulated a truly independent capacity of technology transfer in electronics 
based on domestic education, training, and research. Finland no more has difficulties in utilizing the most up-to-date 
technology, and in many cases Finnish firms have been able to accomplish significant technological innovations in various 
fields of electronics. In his study, Lovio (1989, 107) compiled a table of important innovations in the Finnish electronics 
industry. The innovations were chosen by VTTs specialists. The list contained also some innovations related to pulp, paper 
and board machinery.

In 1969 Strömberg started a project in frequency transformers considered as large by VTTs specialists. Kajaani Elektroniikka 
developed an automated pulp process in a project started 1970, and this innovation was considered as medium sized by VTTs 
specialists. Puumalainen Research Co, partly in cooperation with Enso-Gutzeit, developed paper mill automation in the 1970s. 
A project started 1974 was judged as medium sized by the specialists. In Valmet attention was paid to new developments in 
the field of control equipment already in the late 1950s. In the early 1960s Valmet went into production of electronics related 
to the new process technology, and in 1976 Valmet started an extensive automation project (Damatic).

Condebelt Drying Process
The Condebelt drying process was by several interviewees mentioned as a particularly important recent innovation made by 
Finnish machinery firms. The innovation was originally made in Tampella, but has been further developed in Valmet after 
its acquisition of Tampella Papertech in 1992. The Condebelt process has several advantages in board production. It improves 
a board mill's energy efficiency as it facilitates the recovery of waste heat. Due to the high energy consumption of forest 
industries, improved energy efficiency in paper and board machines is important in order to cut costs and reduce the need to 
build more power plants. Whereas in a conventional board machine a maximum of 50% of the waste heat in the drying section 
is recovered, with the Condebelt process this share can be as high as 85%. Normally drying of the web is carried out by 
pressing or by evaporation, which both consume much energy. The idea of the Condebelt is to run the web through two steel 
bands instead of the normally used cylinders and to press the web evenly over a long distance. In this way the drying rate can 
be raised to 5 or 15 times as high as that with the conventional cylinder drying. (Mäntyranta 1995, 24-25)

The Condebelt process also enables the board machine to produce several different products, and the process improves the 
quality and strength of the board web because the quality is uniform across the width of the machine. Moreover, in the 
Condebelt process the web is completely restrained from any dimensional changes either lengthways or in the cross direction, 
with the result that the properties in both directions are closer to the same. Furthermore, the consumption of expensive coating 
agent is reduced due to smoother surface of the board. Recycled fibre is well-suited for the Condebelt process. The Condebelt 
drying process also reduces the size of the machine as much as by half. At the pilot plant in Inkeroinen customers' own pulp 
has been run, tested and researched. One unit has already been sold to Enso-Gutzeit's board mill in Pankakoski. The 
application of the Condebelt process also for paper machines is under development. (Mäntyranta 1995, 24-25; Helsingin 
Sanomat February 15,1995)
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4 FACTOR CONDITIONS

This chapter covers the first determinant of Porter's diamond model, factor conditions. Porter 
(1990b, 78) argues that the most significant and sustainable competitive advantage in an industry 
is the result of a pool of advanced and specialized factors. Therefore, this chapter particularly 
focuses on the advanced and specialized factors of the Finnish paper and board machinery industry. 
However, also a note on the basic and generalized factors is made.

The chapter is divided into four sections, which first discuss basic and generalized factors, then 
advanced and specialized factors, and selective factor disadvantages, and finally the effects of factor 
conditions on competitive advantage. Figure 15 summarizes the factors discussed in the text.

Figure 15: Factors Relevant for the Finnish Paper and Board Machinery Industry
Basic Advanced

•Advanced Finnish computer and infor
mation technology

•High level of engineering knowledge 
•Advanced pulp, paper and board research, 

for example by KCL 
•Advanced education in pulp, paper and 

board engineering in several universities

•Transportation and communication infra
structure

•Cheap energy in the post-war period 
•Finnish capital market well suited for 

the needs of the forest industry

Generalized

•Tailored funding for forest technology 
R&D through Tekes and SITRA 

•Vocational technical education specia
lized for the purposes of the paper and 
board machinery firms 

•Apprenticeship programs in paper and 
board machinery firms

•Advanced and specialized paper and 
board machinery education in university 
of Oulu department of paper machinery 
technology

•Several R&D facilities in Valmet’s units, 
in particular the new R&D center in 
Rautpohja

•Joint projects in paper and board machinery 
with participation, for example, from 
Valmet, universities and VTT

Specialized

Source: Compiled by the author

Although generalized factors, such as transportation infrastructure and the secondary school system, 
are not sufficient for national advantage in advanced industries, they serve as the foundation from 
which advanced and specialized factors are created. Sustained national investment in generalized 
factors is therefore essential to national economic progress. (Porter 1990b, 132) Most industrialized 
nations have a rather similar level of generalized factors, and these are therefore not emphasized in
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this study. It suffices to note that the Finnish transportation infrastructure and school system are at 
a high level and are continuously being improved.

4.1 Basic and Generalized Factors

According to one interviewee, the share of domestic inputs in paper and board machinery production 
has been estimated to be around 80%. Both raw materials and work are acquired in Finland. 
Although not being an important source of competitive advantage, the availability of basic and 
generalized factors does enhance the possibilities of Finnish companies to make good results. Due 
to a locational disadvantage acquiring of the different components from many countries would 
increase transport costs and decrease the possibility of controlling the quality and reliability of 
deliveries.

In paper and board production transportation costs equal one-fifth of all expenses. In paper and 
board machinery production the distant location of Finland from its main markets is, however, not 
a disadvantage to the same degree as in paper and board production. Contrary to bulk products such 
as paper and board, transportation costs do not add up to a significant share of the value of a paper 
and board machinery delivery. The customers are not likely to buy from a nearby machinery 
producer if the producer, for example, has a history of unsuccessful start-ups.

Finland definitely is among the countries with a significant pool of generalized factors, such as a 
solid transportation and data communication infrastructure, a pool of debt capital and an 
internationally seen highly educated personnel. These factors, however, do not specifically upgrade 
competitive advantage in the paper and board machinery industry, but can be deployed in a wide 
range of industries. Furthermore, these factors are also found in the USA and Germany, the home 
countries of the most important global competitors Beloit and Voith. Therefore, attention must be 
paid on those basic and generalized factors, which have importance for the paper and board 
machinery industry.

Among the domestic basic and generalized factors relevant for the paper and board machinery 
industry, Finland's geographical location, metal inputs and energy can be mentioned. Most machine 
tools, on the other hand, are imported.

4.1.1 Proximity to Technological Centre of Excellence

Finland's physical as well as mental proximity to the center of excellence in forest related 
technology seems to have been an advantage in technology diffusion. The center of excellence of 
the paper manufacturing technology was in Sweden and Germany and due to the geographical and 
cultural proximity of these countries and Finland, the new technology quickly diffused to Finland. 
(Raumolin 1984, 47) There was a large Swedish speaking minority in Finland and many forest 
companies were owned by descendants of Swedes or Norwegians, so it was relatively easy for Finns 
to go to Sweden to study. Many reasons lowered the threshold of importing knowledge also from 
Germany to Finland: the Finnish higher education had been built according to the German example, 
the German language was widely studied in Finnish schools, and proximity of the German and 
Swedish languages made the learning of German relatively easy for many Swedish speaking Finns.
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4.1.2 Domestic Metal Inputs

From the 1860s to the 1920s raw material for the metal industries, especially iron and processed 
metal products had to be imported because of scarce domestic deposits (Ahvenainen and Kuusterä 
1982). In the late 1930s, however, the metal industry became a fast growing industry in Finland due 
to the rise in basic metal production. Vuoksenniska Oy's large iron factory started operation in 1937 
in Imatra. The metal industry companies merged into larger ones and for example Wärtsilä was 
established in the 1930s. Thus, the self-sufficiency in raw materials used in paper and board 
machinery production improved markedly in the 1930s. (Virrankoski 1975, 206)

When Valmet started production of paper machines in the early 1950s, steel was still imported to 
Finland. Soon, however, Valmet was able to acquire almost all metals for its paper machinery 
production from Finland. Presently also acid resisting steel, ranked among the more value added 
steels used in machinery production, can be sourced from Finland. Today Valmet makes yearly 
contracts with Finnish state-owned Rautaruukki concerning steel supplies but still buys some 
amount of steel abroad in order to keep the domestic price level reasonable. For example, acid 
resisting cylinder jackets are mainly imported from Japan. They are expensive components which 
Valmet has been developing in cooperation with Japanese Kubota for 25 years.

The Finnish steel manufacturers are Rautaruukki, Imatra Steel, Fundía, and Outokumpu Steel. 
Rautaruukki and Outokumpu are listed companies, and the state owns respectively 70% and 40% 
of the shares. All these steel producers have specialized in various high-grade steels. (Hemesniemi, 
Lammi and Ylä-Anttila 1996, 60) The interviewed managers were of the opinion that the Finnish 
mining and metal producing industry is, after all, not such an advantage that foreign paper 
machinery producers would be in a worse competitive position because of that. US Beloit and 
German Voith get their raw materials equally well as Valmet. These rivals may even have a slight 
advantage because transport distances are not necessarily as long for them as they are for Valmet 
in Finland.

4.1.3 Cheap Energy

The relatively cheap supply of energy has enhanced price competitiveness in Finnish industry 
compared to most countries. However good for the minimizing of costs in the companies, the cheap 
supply of energy has to some extent also had negative effects on the development of new technology 
in paper and board machinery. Energy saving solutions have not been in great enough demand to 
enhance their development. An example of this is the Condebelt dryer section which was under 
development in Tampella for several years but no interested first buyer was found.

Energy tax decisions in 1996, the ban on further nuclear power stations as well as a lack of long
term energy policy will eventually increase the price of energy in Finland. Furthermore, a move 
towards first a Nordic and perhaps at a later stage a European energy market will further diminish 
the Finnish cost advantage in the long run.

4.1.4 Import of Generalized Machine Tools

Automatic machine tools necessary for paper and board machinery manufacturing are an exception 
among inputs for production as these are not in any significant extent produced in Finland and thus
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have to be sourced abroad (Tilastokeskus Tiede ja teknologia 1995, 80). Machinery for making the 
rolls and cylinders, for example, are produced in Germany, Japan and the USA. Although important 
in manufacturing, the machine tools are, however, not strategic products in the sense that they 
should necesserily be found in the domestic market. Most machine tools used in paper machinery 
production are generalized factors and as such also used in other industries. Even if the German or 
US rivals acquired some of the machine tool producers, other companies could produce similar 
tools.

Machine tools used in the production of suction rolls, however, are an exception. Suction rolls are 
important components in paper and board machinery, and require special tools in their production. 
As discussed in Chapter 3, Valmet developed the successful gun drilling method for manufacturing 
the suction rolls. Thus, the Finnish industry seems to have the capabilities to produce the more 
specialized machine tools important for competitive advantage.

4.2 Advanced and Specialized Factors

This section discusses the advanced and specialized factors in the Finnish paper and board 
machinery industry. Factor creation and factor creating mechanisms, rather than factors per se, are 
the focus of the section. The section is divided into technology import, factor creation by firms and 
private research institutions, and factor creation by the public sector.

4.2.1 Technology Import

4.2.1.1 Technology Import Before Second World War

The Finnish forest cluster has traditionally had significant import of foreign technology, know how, 
and skilled workforce. The first era of significant foreign input was in the 19th century when the 
Finnish education system could not yet satisfy the need of forest industry specialists. Although the 
first technical schools were started in the 1850s and a more theoretical polytechnical school in 1872 
(which became a college in 1880 and The Helsinki University of Technology in 1908), it was not 
until the 1920s that the demand for educated engineers could be satisfied with a sufficient amount 
of students finishing the University of Technology. Therefore, foreign professionals, such as 
technicians and foremen, were hired to many pulp and paper mills. Also foreign entrepreneurs came 
to Finland in the 19th and early 20th centuries and, for example, Norwegians were active in develo
ping the modem sawmill and kraft pulp industries in the beginning of the 20th century. Furthermore, 
in the 1930s, also two Swedish direct investments brought new technology to the country. The 
companies established by the Swedish firms started producing wires for paper machines. In the 
1930s also some water pollution control equipment was imported from Germany to the mills in 
south-eastern Finland. (Raumolin 1992)

A strong modernization of the Finnish pulp, paper and board industries started in the 1920s, and 
Finnish mills imported the best available technology mainly from German, US and Swedish 
machinery suppliers. Ahlström, for example, acquired machines from German Voith already in 1907 
and 1916. In 1921-26 the same firm's Varkaus mill bought two paper machines, again from Voith, 
both of which were among the largest in Europe. Furthermore, in 1934-35 Kymi-Kymmene's 
Voikkaa mill, later owned by Kymmene, was expanded with two large and modem paper machines 
from British Walmsley. (Alajoutsijärvi 1993, 26) Due to this technological improvement, the
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productivity of Finnish mills increased markedly: the number of paper machines in Finland was 63 
in the end of the First World War and remained the same in the late 1930s, but the average 
production capacity of one machine had risen from 3000 tons per year to nearly 15.000 tons per 
year. (Ahvenainen and Kuusterä 1982, 245; Schybergson 1992, 91-93 and 173-174)

The improvements in pulp, paper and board technology and increased exports of these industries 
in the inter-war era had a positive impact also on the construction of Finnish machinery and 
equipment as the experience of the exporting firms was a great advantage in the construction of 
Finnish machines. Also the cooperation with Swedish KMW (Karlstads Mekaniska Verkstad), 
started in 1930, and partnership in AB Kamyr in 1934 increased Karhula workshop's capabilities 
in chemical pulp and groundwood machinery. Experience in these was later useful in the start of 
paper machinery production. Kamyr was a joint company established by KMW and Norwegian 
Myrens Verksted to develop various forest related technology. (Schybergson 1992, 141) Already 
in the 1930s, competitive machineries for the wood-processing industries, including complete pulp 
mills, were produced by Finnish workshops. (Raumolin 1984, 61 and 99) However, although some 
inventions and patents were made by Finnish workshops in the interwar years, the import of foreign 
licenses still was the main way of acquiring new technological knowledge. American licenses, in 
particular, were relatively easily acquired. Finnish workshops, in particular Karhula, Koneja Silta 
and Tampella, manufactured famous brand name products by license, including Babcock & Wilcock 
boilers, Bird screens, Oliver filters, Nash pumps and Stowe-Woodward rubber rolls. The emphasis 
of construction in Finnish works was to adapt and improve the products invented elsewhere, not to 
create own new products. (Haavikko 1984, 75)

4.2.1.2 Technology Import After Second World War

In the late 1940s and early 1950s the leading Finnish workshops started manufacturing of large, 
entire paper machines, not only parts to foreign machines. Despite the war reparations and the 
related development of new products, the decade after the 1950s was still characterized by relatively 
few product innovations and limited upgrading of the product. Imitation and foreign licenses were 
still the most important source of technological development in the forest related machine industries. 
The reason for this is found in the market situation, where demand often exceeded supply and 
competition therefore was limited. There was no great need for innovations as long as the machines 
were bought anyway. (Schybergson 1992,232-233) According to Dahmén (1961), the salary pay
ments and organization of work did not motivate workers to good achievements, the markets of 
bonds, securities and long term loans were not well developed and risk capital was difficult to 
obtain, the bilateral trade with the Soviet Union and Eastern Europe had tied Finland in an 
undesirable way, and import restrictions had slowed Finland's integration into the international 
division of labor.

Thus, the positive effects of technology import in the 1920s and 1930s were not sufficient to allow 
the Finnish paper and board machinery producers immediately in the 1950s to develop own 
technology. In general terms, Finnish technological capabilities had reached a level where it was 
possible for the Finnish machinery producers to learn the complex technology involved in paper 
machines and then utilize the factor cost advantages and protected Finnish markets to sell relatively 
cheap machines. Licenses were mainly acquired from Germany and the USA, which were the 
centers of excellence in forest related technology. Tampella, for example, acquired technology from 
US Black Clawson, and Kymi's Kuusankoski mill acquired the knowledge and technology from the 
US company S.D.Warren in 1957. Wärtsilä later utilized Kymi's imported technology to build an
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art paper machine, which became a success. (Alajoutsijärvi 1993, 44) An early sign of Valmet's 
commitment to paper machinery was the company's decision to enter paper machinery production 
with own constructions, not licenses. Valmet's strategy of developing own technology persisted, and 
in the 1960s only some special components like clupak apparatus and special cylinders were built 
with licenses. (Valmet annual report 1968, 22) However, as is later discussed in greater detail, 
Valmet has by its competitors been accused for imitating their technology.

The practice of buying the best machinery continued after the Second World War, and machinery 
suppliers included German Voith and US Beloit and Bagley&Sewall as well as British Walmsley. 
Still in the 1960s paper machines of the newest technology were imported to Finland. In 1961, the 
Varkaus mill of Ahlström acquired the widest (7,8 m) and largest paper machine in Europe from 
Voith, in 1965 a crepe paper machine built by Beloit was started up in the Mänttä Mill of G.A. Ser
lachius Oy, which made a European speed record (865 m/min), and in 1968 the largest newsprint 
machine to Finland was ordered by Rauma-Repola Oy from Walmsley-Beloit with a trimmed width 
of 8,4 metres and a structural speed of 1.000 metres per minute. (Jensen 1968, 119-120; 
Schybergson 1992, 228) Furthermore, in the 1960s the idea of integrated production diffused to 
Finland from the USA, and also process control and automation technology was initially imported. 
Valmet and Nokia's Suomen Kaapelitehdas, however, started to manufacture the new technology. 
Finnish engineers aimed at developing original software, in particular process control systems. The 
first computers were installed in Finnish mills in 1963 and the breakthrough of the new technology 
took place in 1968. Still in the 1970s, technology for the new TMP (thermomechanical pulping) 
method were imported to Finland from North America. Ahlström bought machinery from the 
American supplier Sprout-Waldron whereas Enso-Gutzeit gained a license from the American 
supplier Bauer. Since the early 1970s, however, Finnish paper and board mills have in general only 
acquired some smaller machine parts from abroad.

It may be a cause of some concern that today, despite international organizations and operations, 
there are not many foreign specialists working in the forest cluster firms. For example, Valmet had 
around 100 university educated Finns working in units outside Finland but only 1-5 foreigners 
working in Finland in the early 1990s. One reason for the reluctance of foreigners to work in Finland 
is that Finland does not have the necessary infrastructure, such as schools in foreign languages, 
which highly educated persons require.

4.2.2 Factor Creation by Firms and Private Research Institutions

In Finland, the R&D performed by firms is heavily centralized into the largest companies. As much 
as 46% of all R&D performed by firms was performed by the ten largest companies in terms of 
employees, and around two thirds of all R&D by the companies with more than 500 employees. 
(Tilastokeskus, Tiede ja teknologia 1995, 35) Among Finnish companies in the 1990s, Nokia has 
clearly had the most extensive R&D activity. The companies engaged in paper and board machinery, 
however, have also been among the relatively large Finnish R&D spenders. This is much due to 
their position among the largest industrial companies during the whole period after the Second 
World War.

R&D of Finnish firms has internationalized strongly in recent years. The same trend has applied to 
Valmet's paper and board machinery R&D, which is conducted in seven units in various countries. 
In a sample of 28 Finnish MNCs the share of foreign R&D rose from 27% in 1990 to 31% in 1992. 
Of these 28 MNCs, 15 were engineering companies. In the engineering companies, the share of
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foreign R&D was 39% in 1990 and 46% in 1992. Only few new R&D facilities have, however, been 
established abroad. Instead, R&D has internationalized due to acquisitions of companies with R&D 
facilities. (Ylä-Anttila 1995, 8)

4.2.2.1 Education and Training in Firms

Firm-internal education and training has from the beginning of Finnish paper and board machinery 
production been important for the upgrading of employees' skills. Several major Finnish workshops 
and mill sites have had their own schools, among them Valmet's Rautpohja and Ahlström's Karhula. 
Some of these schools have later been turned into municipal technical schools, as dicussed later in 
this chapter. In the first post-war decades internal education was particularly significant because the 
long war years had caused a shortage of skilled technical personnel, which was badly needed with 
the rise of value added and rapidly increased production volume in the 1950s. (Noronkoski 1990, 
134) Internal education was perhaps the most important in the case of Valmet's Rautpohja as it had 
earlier specialized in arms production and had to shift its production to civilian products for the war 
reparations (Valmet Vuosikertomus 1969).

According to Björklund (1990, 73), a skilled and motivated workforce was one of the most 
important reasons for Valmet's rise from separate armaments factories to a leading producer of paper 
machinery. Björklund refers to professor Konttinen, who notes that the uniqueness of Valmet's 
factories as Finnish-speaking engineering shops attracted many clever engineers and skilled 
workmen who did not want to work for firms dominated by a Swedish-speaking management. 
Furthermore, as head of Rautpohja's planning department, Konttinen emphasized issues presently 
referred to as human resource management. Technically talented men returning from the war were 
enticed to come to work at Rautpohja with a half-year technical education along with a paid job. 
Konttinen also paid much attention to recruiting the right kind of personnel. The chiefs of 
department had to interview the potential employees thoroughly in order to be sure that their 
personalities were suitable. Work motivation was the most important indicator, but also previous 
school and work records, experience, and cooperative capabilities were emphasized. (Björklund 
1990, 74)

4.2.2.2 Technology Creation Through Own R&D

As noted above in Chapter three, paper and board machinery is a R&D intensive industry. 
Furthermore, the importance of the workshops’ own R&D is particularly important as 80% of the 
total technology in paper and board machinery is created by the workshops (Virtaharju and 
Åkerblom 1993).

Although the technological capabilities of the Finnish paper and board machinery producers 
increased during the 1950s as new machines were built and delivered, few new and original 
innovations were made. A major reason for this was that the R&D activity in the Finnish industry 
was on a relatively low level during the first decades after the war. In the 1950s and 1960s, R&D 
in the Finnish companies was concentrated on basic research on the papermaking process and 
machine structure. However, signs of technological advances were present already in the late 1960s, 
when doctor Lehtinen at Rautpohja workshop was one of the pioneers in Finnish paper research. In 
fact Jensen (1968,104-105) notes that Finnish pulp, paper and board production capacity increased 
markedly between the late 1930s and 1960s due to an enormous increase in research and
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development, which had been most significant in the development of machinery and equipment. 
R&D had made possible the construction and operation of more effective and faster machines and 
by clarifying the fundamental principles of the processes for better control and even production 
quality. (Jensen 1968, 104-105) In 1967, Finland turned out 3,9 million tons of pulp, 2,5 times as 
much as prior to World War II. Paper production had risen to 2,4 million tons in 1967, about 4 times 
the pre-war figure. The board production in 1967 was 1 million tons, a sixfold increase compared 
to the late 1930s. The number of pulp, paper and board mills and machines, however, did not 
increase correspondingly, as seen in Figure 16. For example, at the outbreak of the First World War, 
there were 25 paper mills in Finland, which was the same number as in 1968.

Figure 16: The Number of Paper and Board Machines in Finland 1935-1992
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Wärtsilä had done much work on headboxes in the 1960s resulting in a headbox of the company's 
own make. It was also the first company in Scandinavia to produce paper coating machines of 
entirely its own design. Two of them were in use in Finland in 1968 and they were running at speeds 
of up to 880 metres per minute. (Jensen 1968, 125) Furthermore, in 1968 new on-line measuring 
techniques for the water removal in the wire section were developed by Valmet, and in 1969 the 
company built a laboratory suited for testing of the headbox. These measurings were related to the 
development of the automation of the wet end of the paper machine, still unautomated in 1968. 
(Valmet Annual Report 1968, 21)

According to interviewees, however, the situation did not change until graduate engineer Matti 
Kankaanpää, who is considered the father of Valmet's Sym-former technology, brought a new R&D 
thinking to Finland. Kankaanpää, later Valmet's director general, sold his first patents to Valmet 
when still working for Pöyry Consulting and came to Valmet in 1971. He had a vast knowledge of
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1978 79 80 81 83 84 85 86 87 88 89 90 91
Year

92 93 94 95

Valmet Tampella

Source: Annual reports

Note: Valmet’s figures in 1978-86 include all business sectors, in 1987-1995 only paper and board machinery 
Note: Tampella’s figures include all business sectors

Increased emphasis on R&D was included in the strategies of all domestic paper and board 
machinery manufacturers, and it resulted in the establishment of research facilities as illustrated in

“According to some interviewees, management's role as a pressure effect in technology development is even more significant 
than the role of customers. In Järvenpää, for example, a new automated packaging line was created much due to pressure from 
management on the engineers that their old product would not have any future.

“Estimating R&D spending is difficult because the definition of R&D is somewhat ambiguous. R&D may, for example, 
contain only research and development related to technology, or R&D related to other aspects as well. Furthermore, it may be 
difficult to separate various kinds of construction and planning from R&D. Moreover, the firms only started to report R&D spending 
separately from other investment activity in their annual reports in the 1980s, making an estimation of the actual increase difficult 
to make for the 1950s, 1960s and 1970s.

102

paper machine technology and had earlier worked for two paper machine companies, Wärtsilä and 
Beloit. The years in Beloit's R&D department were especially important as Kankaanpää saw the 
emphasis Beloit put on R&D already in the 1950s and 1960s. Kankaanpää, thus, was one of the key 
persons behind the increased awareness of the importance of systematic and extensive R&D work 
in the Finnish paper and board machinery industry. Especially the US and German firms were ahead 
of the Finnish industry in R&D activity. Furthermore, Kankaanpää also emphasized recruiting the 
right kind of people to R&D activities as well as management of R&D in a way that best serves the 
interests of the firm and those of research per se.36

The technological competence of the Finnish paper and board machinery manufacturers and the 
ability to create own technological solutions increased markedly since the early 1970s. This is seen 
both in the increased share of R&D of firms' net sales, shown for Valmet and Tampella in Figure 
17,37 and in FIM for the whole industry in Figure 14 above.

Figure 17: R&D as % of Valmet’s and Tampella’s Sales
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Table 13. Pilot machines, i.e. paper machines built for R&D purposes, are essential in the deve
lopment of new paper and board machinery technology. The pilot machines serve two functions: 
they are used both for test runs for the customers and for own R&D purposes. In Valmet's 
Rautpohja, for example, half of the test runs are done for customers and half for own R&D purposes. 
A considerable time is spent on making the changes to the machines between the different test runs. 
Often the test runs done for the customers are so called closed runs where the employees sign an 
agreement on confidentiality in order to prevent leakages of information. Furthermore, a smaller 
share of the test runs are done in projects including VTT and KCL.

Table 13: Significant R&D Investments in the Finnish Paper and Board Machinery Industry

Year Firm Location Purpose and characteristics of investment

Ahlström Karhula Ahlström opened Hans Ahlström laboratory focusing on forest 
industry R&D; no pilot paper machine

1968

Valmet and 
Enso-Gutzeit

Enso-Gutzeit’s 
Kaukopää mill

Joint production and research machine1970

Valmet Rautpohja First actual Finnish pilot paper machine for purely R&D purposes1972

Valmet Rautpohja1978 New research plant with pilot paper machine in a separate building

Early Ahlström Karhula, Hans 
Ahlström labo
ratory

Ahlström converted its high consistency pulp former into a pilot 
paper machine and concentrated on R&D related to multilayer 
board machines and fine paper machines

1980s

1984 Wärtsilä Wärtsilä built a R&D plant specializing in R&D related to paper 
finishing machines; equipped with pilot coaters, a supercalender 
and a slitter

Järvenpää

Karhula1985 Ahlström Ahlström renewed its pilot paper machine to run at speeds up to 
1500 m/minute

Valmet Rautpohja Valmet improved R&D facilities and pilot machinery1985

Karlstad, Swe-1986 Valmet Valmet acquired KMW’s R&D plant with pilot paper and board 
machinesden

Tampella Inkeroinen Tampella built a new pilot paper machine in order to be able to re
enter paper machine business

1987

1990 Tampella Inkeroinen Tampella built new R&D center in Inkeroinen with another pilot 
paper machine; investment exceeded FIM 100 million

Raisio Che
micals

1992- Raisio Coating Technology Center with pilot paper machine and Valmet 
coater, and Paper Technology Center for wet end chemistry1995

1995 Valmet Rautpohja Valmet opened new R&D center with new pilot machinery related 
to the firm’s “paper machine 2000" research project; investment 
exceeded FIM 150 million

Source: Annual reports; World Paper (September 1995); Paperi ja Puu/Paper and Timber (1995:10); interviews

Ahlström established a research laboratory, the Hans Ahlström laboratory, in Karhula already in 
1968, but the first pilot paper machine owned by a Finnish firm was built by Valmet in cooperation 
with Enso-Gutzeit in 1970. A joint company, Enso-Valmet Oy, both for research and production 
purposes was started. A new mill with a small paper machine was built in Enso's Kaukopää mill
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area. The mill was supposed to both serve research purposes and be a profitable business endeavour, 
but the project turned out unsuccessful. The reason for the unsuccessful project was that the machine 
was too small for competitive production purposes, but it was not well-suited for R&D work, either.

After the unsuccessful joint project with Enso-Gutzeit Valmet built its first actual pilot paper 
machine in Rautpohja in 1972. This pilot paper machine was built related to Valmet's first twin-wire 
paper machine delivery to Simpele mill. According to the agreement between Valmet and Yhtyneet 
Paperitehtaat, a pilot machine was to be built before the actual delivery. The pilot machine was built 
in the old Rautpohja mill buildings where the setting was not ideal for R&D work. Therefore, in 
1978 a new research center was opened in Rautpohja. Rautpohja's pilot paper machine is used for 
trial operation and for testing the latest technological innovations and improvements. The pilot 
machine was particularly important in the development of Valmet's Sym concept in the early 1970s. 
(Sahiluoma 1984, 14)

Ahlstram's R&D center in Karhula did not concentrate on paper and board machinery R&D, but 
rather conducted research related to Ahlström's entire workshop industry. Due to the many research 
areas, paper and board machinery were not among the main research objects of the Hans Ahlström 
laboratory, which meant insufficient R&D financing for the purposes of these machines. In the 
1970s, in addition to paper machinery R&D and fibre research, the laboratory also engaged in R&D 
related to burning technique, sawmill machinery, pumps to nuclear power plants, high consistency 
pulp formation, wastepaper drums, and washers. In the early 1980s the responsibility of financing 
the R&D in the various product groups was given to new profit units. Thus, the incentives to invest 
in paper and board machinery R&D grew, and Ahlström was able to create some original solutions 
to its special paper and board machines. The high consistency pulp former was converted to a pilot 
paper machine in the early 1980s and multilayer board machines and fine paper machines became 
central research objects. After the forming of Valmet-Ahlström38 in 1987, Ahlström's own R&D has 
concentrated on burning technique, fiberflow technology, pumps for the pulp and paper industries 
and fibre technology. (Noronkoski 1990, 147 and 222-223)

According to Haavikko (1984b, 7), 1967 can be considered an important turning point in Wärtsilä's 
life. The company became more market oriented and started emphasizing investments in product 
development. At that time the aim of the company was to decrease its dependence on shipbuilding, 
an industry quite strongly exposed to cyclical changes. Due to its strong international position and 
competitive advantage, Wärtsilä's shipbuilding business, however, remained the company's strongest 
segment. Wärtsilä was strong also in its other product segments, and, due to its high level of 
financial self-sufficiency, the company's decision making had flexibility.

As early as in the 1960s and 1970s Wärtsilä concentrated on R&D related to paper finishing 
machinery. Wärtsilä started a new plant for coating of supercalender rolls in its Järvenpää workshop 
in 1974, and the plant was extended in 1982. Roll coating was first studied in the research plant, 
after which production was moved to the factory. The coating of fibre rolls had earlier been made 
abroad and Wärtsilä's plant was the only one of its kind in the Nordic countries. It soon gained an 
80% market share in supercalender roll coating in the domestic market. (Wärtsilä Annual Reports 
1974,20; 1982, 37; Haavikko 1984, 159-160) A further sign of Wärtsilä's improved skills in paper 
finishing machinery was the start of production of its slitter-winders in Japan under Wärtsilä's 
license in 1978. The agreement, however, was made by the joint export organization of the Finnish 
machinery producers, the TVW Group. (Wärtsilä Annual Report 1979, 33)

38See Chapter seven for a discussion of the mergers and acquisitions in the Finnish paper and board machinery industry.
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Already in the 1970s Wärtsilä had a research plant, but this plant was active in research and 
development for various divisions of the company (Wärtsilä Annual Report 1973, 3). In the early 
1980s, Wärtsilä invested increasing amounts into R&D of paper finishing machinery and aimed to 
become the world's leading supplier in this machines. This resulted in several product developments. 
For example, in 1981 Wärtsilä was able to sell its first fully automatic paper roll wrapping 
machines, which were the result of a long product develoment process (Wärtsilä Annual Report 
1981,35) Another main product development was a new narrow slitter-winder in 1981 -82. (Wärtsilä 
Annual Report 1982, 34)

In 1984, a research plant specializing in paper finishing machinery was started in Järvenpää with 
a pilot coater and pilot supercalender. Already the next year the research center was expanded with 
a new slitter and a coating unit, and in 1986 the research center made a record of customer trial runs. 
R&D focused on own coating and slitting machines. Further product developments resulted: a new 
slitter, JR-1000, for slitting of large rolls was introduced, and already 22 units were sold the same 
year. Also Wärtsilä's German subsidiary Strecker Gmbh was active in product development and 
developed a fully automatic A4 cutter, particularly aimed for the Central European market. 
(Wärtsilä’s annual reports 1982, 34; 1984, 38; 1985, 16; 1986, 23)

The increase in R&D personnel depicts Wärtsilä's emphasis on technology development in the 
1980s. In 1978, there were around 10 people working with R&D. In 1987, already as a part of 
Valmet, around 5% of Järvenpää's turnover was used to R&D and 150 people worked full time with 
R&D. In the same period of time Järvenpää's total workforce grew from 750 to 1200, and by 1985 
Wärtsilä's paper finishing machinery division had units in the US, Sweden, Germany, Italy and 
Jylhäraisio Jylhävaara in addition to Järvenpää. The total workforce was 2500-3000 persons. This 
development occurred during Pekka Sale's period as director of Järvenpää workshop, and the 
increases in R&D investments were much due to his personal initiative. The emphasis on R&D was 
necessary because during this 10-year period every year a competitor fell off the race and the 
underlying reason was always inadequate technology. During the period, 1980-1985 with conscious 
investments in technology development, Wärtsilä developed into a company with a high 
technological standard in paper finishing machines.

Tampella concentrated on board machinery, the technology of which did not change as rapidly as 
that of paper machines. Tampella’s R&D, however, was quite active in the 1970s with Erik Nykopp, 
a former Beloit-employee, as research manager. Tampella, for example, created an original former 
solution for board machines. In the early 1980s Tampella’s R&D activity weakened, but in the mid- 
1980s the firm built a new pilot paper machine in its Inkeroinen mill in order to be able to re-enter 
paper machine production. Furthermore, a new R&D center was opened in Inkeroinen in 1990.

Since the start of paper machinery production, Valmet’s Rautpohja workshop has been the center 
of the firm's technology development with responsibility for R&D in newsprint, writing and printing 
paper machinery (Noronkoski 1990, 242). Rautpohja mill has been modernized and extended 
continually in order to enable production of larger paper machines and a growing number of 
machines annually. Already in 1968 Rautpohja had the capacity to build paper machines with up 
to 10 metres of width, which are among the largest machines still in the 1990s (Valmet Annual 
Report 1968,21). Rautpohja grew particularly much due to two major periods of investment activi
ty, the first one in the late 1960s and early 1970s and the second in the 1980s. The strategy behind 
these investments was to make possible the production of all so called А-components, or
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components seen as having largest strategic significance.39 As a result of this sustained investment, 
Rautpohja has during several years been the most important Finnish patentee (Kinnunen 1993, 30).

In the 1980s and 1990s, with the acquisitions of several paper machine manufacturers, Valmet also 
acquired these companies' pilot machines. These included Wärtsilä's research center in Järvenpää, 
KMW’s pilot machines in Sweden, Ahlström's pilot machine in Karhula and Tampella’s two pilot 
machines in Inkeroinen, one for paper and one for board production. Soon after the acquisition 
Karhula's pilot machine, aimed at R&D in the multilayer technology for paper and board, was 
renewed at an expense of FIM 10 million. The pilot machine has been used especially for develo
ping pulp technology aimed at saving raw material. (Noronkoski 1990, 232 and 242) In addition to 
these locations, Valmet's R&D work is also done in Appleton and Anjala. R&D work related to air 
conditioning is done in Paimio and Honeycomb.

Although Rautpohja has remained the center of Valmet's technology development, in the 1990s the 
firm's international network of R&D units creates the problem of managing and coordinating the 
units in different countries. In 1990, for example, Valmet's R&D network included six units in 
different countries and a total of more than 300 employees. (Noronkoski 1990,242) Earlier Valmet's 
R&D activities were coordinated by an R&D manager in central management but now coordination 
happens in meetings between the managers of the R&D units.

In addition to R&D by machinery producers, also the paper and board producers have research 
facilities with importance to the machinery industry. Many of the large companies have pursued 
significant R&D of their own as well as participated in joint projects together with machinery 
producers, VTT, Tekes, and the universities, as discussed below in this chapter. Enso, for example, 
has a rather large research laboratory in Imatra, and Rauma-Repola, now part of UPM-Kymmene, 
has had R&D related to own machinery production. Rauma-Repola earlier produced a versatile 
range of machinery for the forest industries, including washers and bleaching plants of its own 
design, and even sold licenses to manufacture these products abroad. In contrast to the basic research 
work done by the universities, the mill laboratories have engaged in applied research or 
development work. (Jensen 1968,107 and 125-126).

4.2.2.3 Technology Export

In the 1970s, the R&D investments of the Finnish machinery producers began to bring results. 
Already in the early 1970s Finnish forest technology licenses were sold abroad, which was a clear 
sign of successful upgrading of forest related technology in Finland. During the 1970s, the TVW 
Group made license agreements with Japanese, German, French, Italian and Spanish workshops. 
Despite growing outward licensing, however, also inward licensing continued in the 1970s as 
Wärtsilä started supercalender production with licenses acquired from Germany. (Wärtsilä's annual 
reports 1976, 1979). Also some consulting services, ideas and technology from Canada were 
imported to Finland, but the flow of technology has been much greater in the other direction since 
the 1970s.

In the 1980s, due to increased R&D and particularly the pilot machines, Finnish paper and board 
machinery firms further upgraded their skills and were able to develop increasingly own technology.

39A-components are always manufactured in-house, В-components either produced in-house or subcontracted depending 
on the order stock, and C-components always subcontracted either according to Rautpohja's own design or subcontractor's design.
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Valmet's machines were manufactured under license in several countries including Japan and France 
(Sahiluoma 1984, 14). Valmet rose to a position among the world's three leading producers of large 
and fast newsprint and magazine paper machines, Tampella had success in board machines, and 
Wärtsilä was among the leading firms in paper finishing machinery. When the Finnish suppliers, 
most notably Valmet and Ahlström, started production of process control systems with the new 
microprosessor technology, they aimed at the international market from the very beginning.

Wärtsilä's rise to become one the world's leading paper finishing machinery suppliers by the mid 
1980s was to a great extent the result of R&D investments and foreign acquisitions. In slitter- 
winders, the paper finishing machine with largest sales volume, German Jagenberg was leader in 
terms of both sales and technology, but in the mid 1980s Järvenpää became an equal contender. The 
other companies were far behind. In supercalenders Kleinewefers was the leading producer, but also 
in this segment Wärtsilä was a good second whereas other companies were far behind. In the coating 
of LWC-paper Wärtsilä was number one, but in board coaters Jagenberg was clearly best. In 
packaging machinery Wärtsilä was the technology leader, and it was the first producer to introduce 
automation and robotics to packaging machinery. Järvenpää's license sales serve as a further 
evidence of Wärtsilä's technological competence. Järvenpää's paper finishing machinery technology 
was sold through TVW's sales organization, and license production started in Japan, Spain and 
France. In addition to the contacts of TVW, Järvenpää factory also has direct contacts to Germany, 
England, the USA and Australia, and agent companies sold its products in France, Italy and Mexico. 
(Haavikko 1984, 160)

4.2.2.4 Paper Machine 2000

In the 1990s Valmet started an extensive and long term project called "Paper Machine 2000". The 
aim of this project was to set the goals and standards in terms of speed and quality so high that the 
technology would have to take a leap forward. Traditionally, technology development in paper and 
board machinery has been very incremental and slow, and the machine has in a sense remained very 
similar for a century. Now Valmet's aim is to build a paper machine with a speed of 40 metres a 
second, or 2500 m/minute, which demands a new standard from all sections of the machine. Another 
aim is to increase the machine's speed and simultaneously decrease the trimmings, or unusable 
residue paper. A third aim is to increase the flexibility of the machine in order to enable quick 
changes of the type of paper produced. A further aim is to broaden the raw material base used in the 
production and increase the flexibility of the machine. Finally, the productivity of the machine is 
sought to improve by shortening the time spent on changing wires, felts and rolls. (Riihonen 1995; 
Seppänen 1996,24)

People working with the Paper Machine 2000 project has included the best R&D and machine 
construction specialists in Finland, among them Väinö Sailas and Pekka Mauranen from Valmet and 
Anssi Kämä from KCL. Also opinions and wishes of customer mills have been monitored. In 1995, 
Valmet opened its new R&D center in Rautpohja, with improved possibilities to develop faster 
machines producing paper and board with better quality. Valmet invested around FIM 80 million 
in the R&D center, and also Jyväskylä development company, Tekes, Ministry of Trade and 
Industry and Ministry of Labour invested a total of FIM 72,5 million in the R&D center (Seppänen 
1996, 24). The final aim of the project seems to be to convert Valmet's image from imitator to 
innovator. Valmet, thus, wanted to set goals which would pressure the company's R&D to look for 
completely new solutions and not only search for the next probable small and incremental improve
ment. This thinking is in line with Porter's recommendation that a firm should seek pressure
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wherever possible and even set pressures on itself.

4.2.2.5 The Finnish Pulp and Paper Research Institute (KCL)

The Finnish forest cluster has several research institutions with both advanced and specialized 
research in fields of importance to the paper and board machinery industry. The Finnish Pulp and 
Paper Research Institute (Keskuslaboratorio, KCL) is one of these. Already in 1916 the Finnish pulp 
and paper industries established KCL in Helsinki to produce knowledge of the pulp, paper and board 
manufacturing processes. KCL is a joint research organization of the Finnish forest companies and 
all major Finnish pulp, paper and board companies have been its members. (Grönvik 1966) 
According to Leviin (1993, 7), approximately 20% of the Finnish pulp and paper R&D is carried 
out by KCL.

In 1996 KCL has approximately 300 employees, of whom 100 have academic degrees. KCL and 
the paper department in Helsinki University of Technology are located in neighboring buildings in 
Otaniemi, Espoo, and have a close research cooperation in fields related to the papermaking process, 
such as paper chemistry and fibre research. Several professors as well as researchers preparing their 
licentiate or doctoral dissertations work at KCL's Paper Science Center. KCL's annual budget is 
around FIM 100 million, of which 90% stems from the industry either in the form of membership 
fees or as payments for client-specific contract work. The remaining 10% is public funding in the 
form of support for specific projects. Of the research at KCL, 15% consists of goal-oriented basic 
research with a time span of 5-10 years into the future, 60% consists of research related to existing 
products and processes and with a time span of 1-5 years into the future, and the remaining 25% 
consists of client-specific assignments, often dealing with acute and current problems. In the area 
of contract work, KCL can also take on work from non-member and even foreign companies. 
(Leviin 1993, 7) KCL's facilities include a pressure grinder, pulp machinery, a pilot paper machine 
from 1962, two coaters, a supercalender, a softcalender, and a printing machine. With these 
machines the processes of pulping and papermaking can be simulated on a fairly large scale, 
enabling amounts of material on the order of 500-1000 kg to be manufactured or processed. (Leviin 
1993,7)

Recent research themes of KCL have included energy saving papermaking processes, non-chlorine- 
based bleaching, use of recycled fibres, environmental problems, and improvement of process 
control. KCL has developed its own system, called WEDGE, for the management of a paper or 
board machine's wet end chemistry, consistency fluctuations etc. The system is marketed by a 
separate company, KCL Development Oy. (Leviin 1993, 7) According to some interviewees, the 
activities of KCL and VTT are to some extent overlapping.

Although both KCL and the Helsinki University of Technology have access to pilot paper machines 
in Otaniemi, these organizations are not directly involved in technology development. The pilot 
machines in Otaniemi are used for studying the papermaking process and are not suited for testing 
new machinery concepts and technology. The main reason for this is that the frequent changes 
necessary in a pilot machine used for studying machinery improvements require large amounts of 
resources which the KCL and the Helsinki University of Technology do not have. Thus, KCL, in 
cooperation with the Helsinki University of Technology, has a more indirect role in the knowledge 
development for paper and board machinery industry through the higher skills of the paper mills. 
KCL adds to the analytical skills of paper mills through educated people and research projects in 
various fields of papermaking. The advantage which Finnish paper mills have relative to Swedish
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rivals in coating, for example, is at least to some extent the result of the research on coating done 
at KCL.

KCL has had indirect importance for the paper machinery manufacturers. For example, in the early 
1950s, when efforts were being made to increase the speeds of paper machines, KCL investigated 
the initial wet web strength properties of paper. This strength decides the speed at which the 
machine can be run without breaks occurring between the wire and press sections. (Jensen 1968, 
120) KCL's role in improving paper machinery technology has, however, mainly been limited to 
projects concentrating on certain sections of the machinery. In such projects the machinery producer 
has been one of the participants together with KCL and the paper or board mills. One such project 
was the study on wet pressing with a simulator. Zoltán Zikla from Hungary made his doctoral 
dissertation related to the project which included Helsinki University of Technology, Valmet and 
Tamfelt, in addition to KCL. Both Tamfelt and Valmet have later used the results of the project in 
their own product development. Furthermore, in 1979 a coating unit made by Wärtsilä was installed 
in KCL's pilot coater, and it was used both for customers' trial runs and Wärtsilä's R&D (Wärtsilä 
annual report 1979,33). On the whole, however, the Finnish paper and board machinery producers 
have been directly engaged in relatively few projects with KCL.

In addition to KCL, there are several other private organizations with research activities related to 
the forest cluster and which indirect affect the paper and board machinery firms. These organizations 
include, for example, the Forest Research Institute MTL, Puututkimus Oy, and Transfennica 
(Ahonen 1991, 13 and 81-82). Furthermore, cooperation with international research organizations, 
such as Swedish STFI, which has a pilot paper machine, and Institute of Paper Chemistry in USA 
and in Canada as well as the seminars of TAPPI, in USA, have been international contacts enabling 
technology and knowledge transfer to some extent. Such international organizations, however, have 
the problem that the participating firms fear know how leakages to competitors and therefore refrain 
from conducting the most important R&D in these institutions.

4.2.3 Factor Creation by the Public Sector

In Finland, the public sector has had a dominant role in promoting education in technology and 
related fields as well as in employing research personnel. Practically all educational institutions in 
Finland are owned by the central government or the municipal governments. Although most public 
education is basic and generalized of nature, the government does influence knowledge development 
in paper and board machinery through various institutions. Such institutions are VTT, TEKES and 
SITRA and to some extent privately owned KCL, which gets a share of its funding from the 
government. In USA, the governmental involvement in the Finnish forest cluster has been used in 
dumping accusations against Valmet.

4.2.3.1 Advanced and Generalized University Education

In 1992, Finland's spending on education as a share of GNP was the highest of all OECD countries, 
7,9%, the OECD average being 6,1%. With 7,3% of GNP in 1996 the Finnish educational spending 
still was on a second place only after Canada despite budget cuts. Spending on education equals 
12,8% of all public spending in 1996. Also Finland's share of university educated people of the 
entire Finnish workforce is among the highest in the OECD countries. In 1993 more than 413.000 
Finns had university degrees and the number grows by 6% annually in the 1990s. 20% of 22-25
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year-old Finns study university degrees, which is the highest share in all OECD countries. In recent 
years the university level has spent around 25% of all public funding in R&D. Public funding of 
R&D in universities has increased from FIM 1 billion in 1989 to FIM 1,4 billion in 1995. (Tilasto
keskus, Teknologia ja tiede 1995, 8 and 23; Suomen koulutusmenot yhä OECDm kärkeä, Helsingin 
Sanomat December 10,1996)

Particularly important for the paper and board machinery industry is that engineering education has 
traditionally had a strong role in the Finnish educational system. The share of natural sciences and 
technology of all university level degrees has been high compared to most other countries. In 1992, 
this share was 39,5% in Finland, whereas it was 39,8% in Germany and 18,4% in the USA. 
Furthermore, the number of college engineers has grown particularly fast in recent years, whereas 
the number of postgraduate degrees in natural sciences has grown slower than in other fields. 
(Tilastokeskus, Teknologia ja tiede 1995, 8 and 23) Moreover, in 1993 around half of the 
universities' R&D spending was in natural sciences and technology, and the share has risen in the 
1990s. The share of outside funding in R&D in technology conducted in the universities has also 
risen, to 74% in 1993. (Tilastokeskus, Tiede ja teknologia 1995, 9 and 91).

Due to the significance of the forest cluster in the Finnish economy, a particular feature of the 
Finnish educational system has been the emphasis on papermaking in several Finnish university 
programs. Special emphasis of this degree on the paper and board industries in university level 
education is a Finnish phenomenon. In Central Europe, for example, education for jobs in forest 
industries is more general, such as degrees in chemical engineering. Finnish degrees related to the 
forest industries are university engineering degrees in forest-related fields, the university degree of 
master of forestry, college engineering degrees, and technician's degrees in forestry (Ahonen 1991,
84).

Finland has three technological universities, in Helsinki, Tampere and Lappeenranta as well as two 
technological faculties, in Oulu and Turku. The Helsinki University of Technology, as the first in 
Finland in this field, was established in 1908. In the 1960s the state expanded education and 
research in general strongly and also the education in forest product engineering improved. A new 
university with a faculty of engineering was established in Oulu and technical universities were 
established in Tampere and Lappeenranta. The faculty in Oulu is a considerable one whereas the 
faculty at the Swedish speaking Åbo Akademi in Turku is small. In these universities and faculties, 
problems mainly in the field of general research have been the subject of graduation and post
graduation work. Therefore, the factor creation should be viewed as advanced but generalized. In 
1991, the five university level institutions mentioned above had altogether 150 positions of a full 
professor, of which the Helsinki University of Technology had almost 100. Many of the recently 
established positions in Helsinki are focused on electronics. (Ahonen 1991, 13 and 55)

University facilities have constantly been upgraded. In 1942, a separate Department of Wood and 
Paper Technology was set up at the Helsinki University of Technology, and since then the 
department has had an important role in the development of Finnish technological research in the 
forest industries (Raumolin 1984, 65). A new professorship in wood chemistry at the Technical 
University of Helsinki was announced in 1965, new laboratory buildings of the wood processing 
department were completed at the Otaniemi Technological Centre in the late 1960s, and the wood 
chemistry faculty of Åbo Akademi moved into new quarters (Jensen 1968, 107 and 126). The 
facilities of the Helsinki University of Technology include a simulator, with which it is possible to 
do research related to the wet end chemistry of paper and board machines. Also Åbo Akademi has 
some, although limited, simulation capacity. These machines are, however, not pilot paper machines
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and therefore not suited for R&D related to paper and board machinery technology. (Ahonen 1991, 
13 and 55)

According to Ahonen (1991, 20), it is important to note that in addition to university degrees in 
engineering, also Finnish college degrees in engineering are demanding. Almost 80% of the students 
who take the college degree in engineering start with the same high school diploma as most of the 
university students in engineering, and the college engineering degree requires four years of full
time study and is therefore not inferior to many master's degrees awarded in other fields. According 
to Ahonen, the Finnish technician's degree might also be seen as comparable to certain bachelor's 
degrees in some European countries despite the fact that no high school diploma is required for 
entry.

Furthermore, combination of engineering and business education related to the paper and board 
industry has increased. In Helsinki, for example, a Forest program in cooperation with the Helsinki 
School of Economics and Business Administration, the Helsinki University of Technology and the 
University of Helsinki was started. In the University of Jyväskylä, located near Valmet's Rautpohja 
workshop, a program in paper and board technology was started as an EU program.

As a disadvantage of Finnish university education some interviewees mentioned that education in 
technology is spread to too many institutions and locations. Expensive laboratory and pilot machine 
facilities cannot be built in many places. It was considered as waste of resources to offer similar 
education in several locations instead of advocating more flexible moving of students. Also 
cooperation between universities would save resources. An example of such cooperation is the 
University of Jyväskylä, which gives students of pulp and paper engineering their basic education 
in mathematics, physics and chemistry in Jyväskylä and then sends the students to Helsinki 
University of Technology for their specialization period.

4.2.3.2 Advanced and Specialized University Education

The most specialized factor creating institution of the public sector related to paper and board 
machinery is perhaps the professorship in the University of Oulu specializing in paper machinery 
engineering. The professorship was established in the early 1970s, but its history goes back to 1965 
when already a professorship in machine construction with emphasis on paper machines was esta
blished in Oulu. The decision to establish a professorship purely for paper machinery engineering 
was made in order to end the lack of specialized teaching in this field. The professorship was esta
blished in the University of Oulu despite no paper and board machinery production in the city. The 
desision was a political one, and the University of Tampere did not want to establish a professorship 
with such a strong practical bias. After all, the location of the professorship in Oulu seems to have 
been successful as young students from northern Finland are more likely to want to work in 
Jyväskylä or Tampere, where Valmet has its biggest factories, than students coming from Helsinki.

The professors in Oulu have so far concentrated in developing education and focused less on 
research. But, according to the interviewees, the professorship in paper machinery engineering could 
also have a role as a link between Valmet and the research community in the Oulu University. The 
professor can act as a coordinator who knows which problems are important for Valmet, formulates 
them into research questions and proposes these to Oulu University students and specialists in 
different areas.
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Another specialized factor creation mechanism is the doctoral program involving Valmet and post
graduate students from Finnish universities whose research themes are related to paper and board 
machinery (Siukonen 1996, A5).

4.2.3.3 Close Ties Between Universities and Firms

Today the links between the Finnish universities and engineering companies are strong and many. 
This has, however, not always been the case. Several interviewees stressed that in the 1970s it was 
by the universities often considered undesirable to cooperate with industrial companies. Cooperation 
with the industry was seen as disturbing the focus on basic and generalized research. The situation 
changed in the 1980s, and in the 1990s a completely opposite trend can be seen as the universities 
are actually competing for good relations and cooperation projects with the companies. Although 
the links to industry have become closer and education more practically oriented, the interviewees 
argued for even closer cooperation between the universities and firms.

Valmet's cooperation is perhaps the strongest with the Helsinki University of Technology as well 
as with the University of Oulu's paper and board machinery education. According to some inter
viewees, Valmet's strength in the knowledge of the papermaking process can to a large degree be 
attributed to the high level of education at the paper department of the Helsinki University of 
Technology. The wet end simulator of the University as well as the pilot paper machine of KCL, 
suited for studying the papermaking process, can be considered as important facilities in creating 
and maintaining this high level of education. Next some of the most important links and cooperation 
forms between Valmet and the universities are mentioned.

First, many graduate engineers make their thesis for Valmet and later come to work for the 
company. Theses by engineering students are often made as parts of larger research projects. 
According to the interviewees, Valmet has such cooperation with Helsinki University of Technolo
gy, University of Oulu, Lappeenranta University of Technology and Åbo Akademi.

Second, Valmet has specific areas of interest in which research is carried out in the universities. 
Valmet has, for example, cooperation in materials research with the University of Tampere. The 
links to the University of Oulu are particularly close due to the paper machinery professorship. 
Moreover, close relations with the University of Jyväskylä, situated in the immediate proximity of 
Valmet's Rautpohja works, are developing. For example, the access of the mathematical department 
of the University of Jyväskylä to a powerful computer has been used in headbox and process simula
tions. In addition, Valmet is engaged in a technology development program together with the 
economics department of the University of Jyväskylä and the local authorities. The project is headed 
by Pekka Mauranen and has Matti Kankaanpää as the chairman of the coordination group, both of 
whom are closely familiar with Valmet. The project aims to gather certain companies, the Universi
ty, VTT and Tietotaajama together to conduct research related to paper as well as paper machinery. 
One aim of the project was to give work to 160 persons by 1995. The joint research projects 
involving Valmet and the universities are, however, in general not aimed at improving paper 
machinery technology but rather the papermaking process.

Third, engineers working for Valmet have become professors of machine engineering/construction 
in technological universities and thereby Valmet's ideas and needs have been transferred to the 
universities. For example, the paper machinery professorship in Oulu has strong ties to Valmet's 
Rautpohja mill. The head of Rautpohja's planning department Uolevi Konttinen went to the
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University of Oulu to head the department of machine construction in 1965, and with him the strong 
link to Rautpohja was created. Later the so far only professorship in paper machinery engineering 
was established in the same department with the first professor K. Vilpponen and present professor 
Juhani Niskanen both former employees of Valmet Raupohja. The department in Oulu, however, 
does not educate engineers only for Valmet. Many students find their careers also in Valmet's 
customers, the paper mills.

Finally, there are also more informal links between Valmet and the universities. The Helsinki 
University of Technology, for example, organizes a special Valmet week each year to enhance the 
contacts between the University and Valmet. It must be noted, however, that the close relationships 
between Valmet and the universities mainly apply to the technical universities. Contacts to business 
schools seem to have been less frequent and close and have mainly comprised students' thesis 
works.

Also the other Finnish paper and board machinery producers utilized the knowledge of the 
universities. Ahlström's Karhula, for example, organized education given by the Helsinki and 
Lappeenranta universities of technology as well as Oulu University.

4.2.3.4 Specialized Vocational Education

As mentioned above, some vocational schools have been directly connected to the paper and board 
machinery workshops, as well as to the leading electronics firms Nokia and ABB. This makes the 
link to the industry close (Ahonen 1991, 55). The initial reason for these schools was the growing 
value added and production volume in the 1950s and 1960s causing a shortage of skilled employees 
for the Finnish paper and board machinery producers.

Ahlström's Karhula workshop experienced a particularly difficult shortage of skilled employees at 
the machining department and started its own workshop school already in 1956. The school started 
as a three-year special technical school with government aid. Still in the 1970s all the pupils of the 
school could be given work at Karhula workshop. Education in Karhula has been given both by the 
company's own employees and outside consultants and specialists. Ahlström's Karhula also sent 
some engineers to the same company's Varkaus paper mill to leam about the papermaking process, 
but this was not seen as successful. Between 1956 and 1989 a total of 970 pupils passed the 
technical school, and after Valmet's acquisition of Karhula, the school became Valmet's industrial 
school. (Noronkoski 1990, 134 and 138-140) Wärtsilä, for its part, funded the technical college of 
Joensuu, which started in 1961 (Wärtsilä 1984:2B).

In 1969, a new technical school started in Rautpohja. The school mainly educates skilled workers 
for the workshop. (Valmet Vuosikertomus 1969) In the early 1980s there were talk about 
discontinuing the school, but it remained operative. According to the interviewees, this was a good 
solution as it was noticed in the late 1980s that specialized education is still needed because the 
education in municipal technical schools is too general. Except for the first post-war years, Valmet's 
internal training and education at Rautpohja's technical school has supplemented general education. 
Employees, who have already graduated from municipal technical schools, are further trained for 
one year to specialize in some field of paper and board machinery manufacturing. Furthermore, the 
technical school in Rautpohja is also used in the development of production technology as well as 
production of paper machine components.
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4.2.3.5 Technical Research Centre of Finland (VTT)

In order to improve the technological capability in Finland the government established the Technical 
Research Centre of Finland (Valtion teknillinen tutkimuskeskus) in 1942. VTT was established as 
part of the wartime consolidation of national efforts and is organized into departments including 
automation, chemical technology, manufacturing technology, and process technology. The depart
ments are divided into laboratories and since its establishment VTT had a laboratory specializing 
in wood technology. VTT also has several regional branches with unique laboratories or laboratories 
that are offshoots of the main laboratories in Otaniemi near Helsinki. (Lovio 1989, 55 in Ahonen 
1991, 55) In the 1960s the government granted funds for new state research institutes, created a 
system of national research counsils and expanded the activities of the Central Laboratory and the 
Technical Research Centre.

VTT has been the most important research institution for the paper and board machinery producers. 
Valmet, for example, has been active in several research projects with VTT, often with a share of 
the funding from Tekes. Particularly VTT’s research plant based in Jyväskylä has been en important 
partner for Valmet. The cooperation with the Helsinki University of Technology and KCL in terms 
of research has been less significant for Valmet. In 1995, FIM 1,2 billion of public funding, was 
spent in all the government's research centers, of which VTT is one (Tilastokeskus, Tiede ja 
teknologia 1995, 91).

4.2.3.6 Well-suited Capital Market

Discussing capital markets, Porter (1990b, 112) notes that industries have different appetites for 
funds, different risk profiles, different investment time horizons, and different average sustained 
rates of return. National capital markets will also set different goals for different types of industries. 
Nations will succeed in industries where the goals of owners and managers, as well as those of the 
capital markets, match the needs of the industry. According to Porter, capital markets vary a great 
deal across nations along such dimensions as the identity of shareholders, the local tax regime, and 
the prevailing standards for rate of return. The Finnish capital market and financial institutions are 
here grouped among basic but specialized factors because they seem to be well suited to the needs 
of the paper and board machinery industry.

In the first half of the 19th century there was not much capital available for investments in Finland. 
The pulp, paper and board industries are characterized by capital-intensiveness, long pay-back 
periods for investments, volatile income streams caused by strong fluctuations in demand and prices, 
and low long term profitability. Due to these characteristics, the Finnish forest companies needed 
commercial banks which would pool resources from a wider public and make them available for the 
forest companies.

Since the establishment of the major Finnish banks, Kansallis-Osake-Pankki and Foreningsbanken 
i Finland (the merger of which now has formed Merita) in the late 19th century there have been 
strong links between the banks and the forest companies. The banks have acquired an in-depth 
expertise on the nature of the forest industry and their CEOs sit on the boards of the forest industry 
corporations. Furthermore, the companies and banks have developed a reciprocal dependence: the 
forest industry companies depend on the banks for long-term capital and the banks are dependent 
on the forest industry companies as important customers. Moreover, in Finland banks are major 
owners of the forest companies. According to Porter (1990b, 112), an important difference among
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nations is the extent to which debt holders also hold equity. Major lenders may hold significant 
equity stakes and play an important role in corporate governance. By holding both debt and equity, 
Finnish banks are motivated as institutional investors to treat their shares in the firms as strategic 
investments where benefits are reaped in the long-term growth of the value of the holding rather 
than short-term cash flow and interest coverage. (Virrankoski 1975,178; Heikkinen and Hoffman 
1982; Lilja et al. 1993,145-147)

As a result of this historical development, the present structure of the Finnish capital market seems 
to be well-suited also for the paper and board machinery industry due to two reasons. First, a capital 
market well-suited for the needs of the paper and board companies has enabled the development of 
a strong and internationally competitive domestic market for paper and board machinery, and thus 
indirectly benefited also the Finnish machinery producers. Second, a patient capital market has 
benefited the paper and board machinery producers also because sustained investment in R&D and 
production plants are important for creating competitive advantage in the paper and board 
machinery industry.

Table 14: Main Characteristics of the Finnish, German and US Capital Markets

Country General capital market Banks

Finland ♦Traditionally emphasis on long-term investments 
♦Taxation has favoured long-term investments 
♦High rate of saving
♦Circumstances favour capital intensive industries 
with long pay-back periods and volatile income 
streams
♦Since 1980s movement towards more short-term 
investments and profit requirements

♦Banks are important shareholders in paper and board 
companies
♦Banks have in-depth knowledge in forest industries 
♦Lack of available risk capital is a problem

Germany 
and Swit
zerland

♦Emphasis on long-term investments - shares held 
by institutions for extended periods and rarely 
traded
♦Taxation has favoured long-term investments 
♦Circumstances favour industries requiring mo
dest initial risk capital and a need for heavy and 
sustained investment and reinvestment in R&D 
and new facilities

♦Banks important holders of equity, but do not have as 
specialized knowledge in paper and board industries as 
Finnish banks

♦Emphasis on short-term investments - stocks 
traded regularly in order to realize capital appre
ciation
♦Long-term capital gains taxed at same rate as 
income
♦Well-functioning market for risk capital 
♦Conditions favour industries requiring risk capi
tal and strong annual profitability

USA ♦Banks do not have as specialized knowledge in paper 
and board industries as Finnish banks 
♦Availability of risk capital is an advantage

Sources: Porter (1990), Lilja et al. (1993)

Also policies of the Finnish government have supported long-term investments. Such policies have 
been taxation policies favouring long-term investments, tax-exempt deposit accounts for private 
savings, regulated interest rates for savings and lendings securing a favourable margin and automatic 
profits for banks, and a housing system based on ownership rather than renting apartments, forcing 
people to save substantial sums before being able to buy a house or an apartment. As a concequence 
of these policies, the rate of saving in Finland has been one of the highest in the world after the
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Second World War. (Lilja et al. 1992,146) In order to examine whether the Finnish capital market 
has been a source of competitive advantage for the Finnish companies compared to the main rivals, 
it is useful to take a look at the national capital markets of Germany and the USA, the home 
countries of Sulzer Voith and Beloit. The main characteristics of the financial systems of Finland, 
Germany and the USA are shown in Table 14.

Porter (1990b, 110-112) discusses the capital markets in Germany and Switzerland and notes that 
most shares are held by institutions for extended periods and are rarely traded. As in Finland, banks 
are important holders of equity shares and play a prominent role on boards of directors, guiding 
corporated investments. Long-term capital gains have been exempt from taxation, reinforcing a 
perspective to hold shares for sustained periods. Day-to-day stock price movements are not viewed 
as particularly important. Companies can establish substantial reserves to shelter income and 
provide a cushion in hard times. Norms for reported profitability are modest. German and Swiss 
circumstances favor industries requiring modest initial risk capital but a need for heavy and 
sustained investment and reinvestment in R&D and new facilities. (Porter 1990b, 110-112) The 
paper and board machinery as well as other machinery industries can be classified as such industries, 
but at least the initial investment in a new paper or board mill can be seen as moderately risky.

In the United States a much more short term view of investment prevails, and investment choices 
stress quarterly earnings growth. Institutions trade frequently in order to realize capital appreciation, 
and account for most trading in larger company stocks. Long-term capital gains of investors are 
taxed at the same rate as ordinary income, shortening the time horizon of investment. Furthermore, 
executive compensation is strongly influenced by overall company size and also involves a high 
bonus component compared to other nations, usually based on the current year's profit. The rate of 
return standards for evaluating investments are higher in the USA than in most other nations in the 
world. Moreover, there is a well-functioning market for risk capital in the USA, which enables the 
funding of start-ups and emerging companies. American conditions favor entry into new industries 
requiring risk capital and where strong incentives for annual profitability are consistent with 
competitive advantage because of the nature of their investment needs. Such industries are, for 
example, computers, software, and many services. (Porter 1990b, 110-112)

During a rapid development toward freer capital markets between 1985 to 1990, the pursuit for 
short-term profits from stock exchange operations and international capital markets have become 
routine practice both for banks and companies also in Finland. According to Lilja et al. (1992, 146- 
147), however, the Finnish forest industry was relatively little affected by this finance-driven phase, 
and, furthermore, the recession in the early 1990s caused a return to the credit-based financial 
system. Thus, it seems that the comparison of Finnish, German and US capital markets shows the 
competitive advantage created by the Finnish conditions. The Finnish advantage compared to the 
short-term oriented US market is greater than compared to the rather similar German market, but 
the high rate of integration between banks and paper and board companies in Finland gives the 
advantage to Finland even when compared to Germany.

4.2.3.7 Tailored Funding

In 1996, Finnish public R&D funding is around FIM 6 billion, of which 4-4,5 billion goes to 
institutions instead of directly to research teams. In 1981 the share of public funding of the total 
R&D spending in Finland was 43%, which was near the OECD average. During the 1980s this share 
decreased but due to the depression in the 1990s the share of public funded R&D increased and in

116



1993 again reached the level of 43% as is likely to stay at this level in the near future. In 1993, the 
Finnish share of public funding in R&D was slightly higher than the shares in Germany (37%) and 
USA (41%). Of the public research, universities account for 50% and other public research 
institutions for the remaining 50%. (Tilastokeskus, Tiede ja teknologia 1995, 87)

The share of public R&D spending for industrial purposes has increased from 27,6% in 1989 to 
33,3% in 1995. However, the share of public funding of the companies' R&D is at a clearly lower 
level than in the OECD countries on average. In the early 1990s the share of public funding of the 
companies' R&D has been around 13% in the OECD countries, but only 6% in Finland. (Tilastokes
kus, Tiede ja teknologia 1995, 8 and 92)

In 1983, the governmental Technology Development Centre TEKES was established to promote and 
coordinate R&D in the Finnish industry and in particular to finance R&D in new products and 
production methods in technology companies. TEKES quickly developed into a 400-employee 
organization with four departments: information technology, space technology, process technology, 
and manufacturing technology. TEKES pursues the national technology programs and, for example, 
coordinates the Finnish participation in EUREKA (Ahonen 1991,17,23 and 51). The establishment 
of TEKES has increasingly consolidated Finnish national technology policies and the institution's 
importance seems to be further growing. According to a decision taken by the Government’s Science 
and Technology Council in 1996, a significant share of the good FIM 1,5 billion increase in govern
ment research grants originating from the sales of government owned firms will be distributed 
through TEKES. The funds are to be used to strengthen the Finnish innovation system, create new 
firms, and finance research in VTT, universities and joint projects. One focus will be research on 
areas of Finnish industrial strength. (Liiten 1996) It can be expected that a significant share of these 
funds are directed also to technology creation in the forest cluster.

The 1996 decision is likely to increase total Finnish investments on R&D to 2,9% of GDP in 1997- 
1999, up from 2,5% in 1996. Thus, Finnish R&D spending will reach an international top level 
together with Japan (2,9% in 1995) and Switzerland (2,7%), and ahead of the USA (2,45%) and 
Germany (2,3%), the home countries of the main rivals in the paper and board machinery industry. 
(Liiten 1996) The share which TEKES has spent of all public R&D funding has already increased 
from 17,8% in 1989 to 29,8% in 1995, and seems likely to increase further. In the same years, the 
public funding of TEKES has increased from FIM 672 million to FIM 1654 million. (Tilastokeskus, 
Tiede ja teknologia 1995, 91)

The interviewees in general saw TEKES as a well-functioning organization and noted that in recent 
years TEKES has been increasingly active in giving research grants and loans to projects where 
Valmet has been involved. TEKES has, for example, participated in the financing of several research 
projects where Valmet Paper Machinery and Valmet Automation have studied machinery and 
automation together with VTT.

Sitra, the Parliament fund for innovation, is another government institution funding R&D. Sitra was 
established in 1967, the 50th anniversary of Finnish independence. The establishment of Sitra was 
an important landmark of the Finnish recognition of the increasing importance of projects promoting 
industrial innovation and high technology. Sitra can be characterized as a venture capital and 
development company, even if it was first managed for more than twenty years by the Bank of 
Finland and then by the Finnish Parliament. (Ahonen 1991, 23 and 53)

An example of a project financed jointly by TEKES and Sitra is the development of the Intelligent
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Precision Measuring and Machining (IPM) system. This joint project, started in 1992, includes 
Valmet Transmec Mill Automation, Valmet's Rautpohja workshop, and Helsinki University of 
Technology. The system can measure the form and flaws of paper machine rolls more accurately 
than has formerly been possible. This is important because increases in production capacity of paper 
machines require rising speeds of the paper web, which in turn require improved accuracy of the roll 
form. (Tehdaslehti 6/93, 6)

4.2.3.8 Technology Centers as Source of Specialized Knowledge

So called technology centers have become a particularly fruitful forum of cooperation among firms 
as well as between firms and the public sector. There are ten such centers in Finland situated in the 
largest cities, connected to universities. The technology centers in Jyväskylä, Helsinki, Espoo, 
Tampere and Turku are located in the same cities as Valmet's Finnish units, and the technology 
center in Oulu is connected to the university with the paper and board machinery professorship. 
Moreover, the technology center in Oulu was in a recent study found to have particularly significant 
research for the purposes of firms. Thus, the centers are potentially important sources of product and 
process ideas, new technology, as well as new suppliers to Valmet. (Salmela 1996, В13)

The small high tech firms in the technology centers most often specialize in fields such as 
information technology, electronics, automation, biotechnology and environmental technology. 
Several of these are potentially relevant for Valmet, and Valmet Automation is already building 
facilities in connection to the technology centre in Oulu in 1996. (Salmela 1996, В13) Furthermore, 
Valmet has been actively involved in the PPT-project related to the technology center in Jyväskylä 
(Jyväskylän Teknologiakeskus Oy), which is located close to Valmet's largest factory and R&D 
center in Rautpohja. The Jyväskylä region, with its University and technology center close to 
Valmet's Rautpohja workshop, is one of Finland's thriving industrial regions. It is the industrial 
center of central Finland with, contrary to surrounding regions, a positive balance of moving 
academics (Siukonen 1996, A5). Thus, the Jyväskylä region and Valmet seem to have reached a 
stage where the region attracts and educates talented people, and Valmet takes advantage of the 
skilled workforce and as the region's largest firm employs a good 2000 persons bringing important 
income. Valmet has, for example, been willing to invest in new R&D facilities in the region. 
Jyväskylä's distance from ports, for example, do not seem to represent a significant disadvantage 
to the Valmet.

Having been established since 1981, the technology centers have formed a joint organization, the 
Union of Technology Centers (Teknologiakeskusten liitto) and become an established part of the 
Finnish innovation system. More than 900 new, mostly high tech firms and 7800 jobs have been the 
results of the technology centers so far. Several of the technology centers, among them Oulu, 
Tampere, Turku, Jyväskylä and Espoo, are either already building larger facilities or planning to do 
so in the near future. (Salmela 1996, В13) The technology centers facilitate the flow of information 
from universities and research work to firms located in the surroundings and are therefore perfectly 
in line with Porter's arguments of localized creation of competitive advantage. The centers make it 
possible for firms to influence and encourage R&D in fields of interest to them, and the proximity 
to universities, R&D institutions and innovative firms makes it natural to utilize the latest results 
of research in joint projects and through informal contacts. The Ministry of Trade and Industry 
supports the training of new entrepreneurs in the technology centers, and often the initial 
investments in buildings and infrastructure are made by the local governments. (Salmela 1996, В13)
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4.3 Selective Factor Disadvantages

During the fifty-year history of Finnish paper and board machinery production, there seem to have 
been several selective factor disadvantages pressuring the industry to innovate around them. The 
factor disadvantages can be grouped as insufficient skills, restrictions on foreign currency exchange, 
scarcity of financial means as well as high cost of workforce and constraints on firing workers.

4.3.1 Insufficient Skills

Skill development under necessity was a strong pressure effect in the early post-war years. The 
construction and planning department of Valmet's Rautpohja works developed into a skilled unit 
under compulsion. Björklund (990,75-76) mentions an example from 1946, when Rautpohja factory 
had to take as a whole a big order consisting of locomobiles and log cranes even if the management 
at first thought it possible to produce only a part of the order. The risk was taken, the construction 
department pushed its capabilities to the limit and managed to get the order delivered in time.

In particular the time of war reparations was very educative for the Finnish machinery workshops. 
For example, Valmet's designing constructors had to design and produce products they had never 
produced before, sometimes even without more than a picture given by the Russians as a starting 
point. The other companies to start production of paper and board machinery, Koneja Silta (later 
Wärtsilä), Tampella and Ahlström, were in a more favourable position because they were used to 
producing civilian products already before the war. Valmet was formed after the war from the states 
arms factories. In the war reparations, Valmet had to produce those products left over after the other 
companies had chosen the products they had previous experience in. During the war reparations 
period a wide range of different products was produced in Rautpohja which broadened the 
engineering competence in the company.

Furthermore, scarcity of specialized workers after the Second World War led the machinery 
producers to start their own educational activity. Hundreds of young persons were educated in 
construction at the firms and new vocational schools established in connection to the four large 
paper and board machinery producers. These schools produced highly specialized workforce for the 
specific needs of the companies, and the schools are still active today.

4.3.2 Restrictions on Foreign Currency Exchange

In the 1940s and 1950s, due to restrictions on exchange of foreign currency, Finnish firms had to 
find their necessary inputs from domestic markets. This seems to have had at least two positive 
effects on the paper and board machinery industry. First, inability to continue purchases of 
machinery and equipment from the traditional North American, Swedish and German producers 
forced the Finnish paper and board companies to buy technology from Finnish workshops. The 
knowledge of foreign state of the art machinery made it possible to develop Finnish technology in 
a cooperation between the forest companies and the machinery workshops. Second, the strong 
domestic demand for rebuilding and repair services as well as new machinery made paper and board 
machinery a natural product area for the Finnish machinery producers and forced them to quickly 
develop sufficient technological capabilities in the new product range.
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4.3.3 Scarcity of Financial Means

Although Porter does not see cooperation among firms as a desirable way of improving 
competitiveness, an example of circumventing a disadvantage caused by an acute scarcity of 
financial means merits some attention. When the paper and board machinery firms had upgraded 
their products to a level where exports to the North American market became possible in the 1960s, 
the problem of insufficient means for foreign operations had to be solved. The paper and board 
machinery producers initiated an export cooperation aimed at entering of the US and Canadian 
markets. The cooperation led, first, to the establishment of a joint sales office in the USA, and later 
to building of a whole export network. This cooperation is discussed in more detail in Chapter 7, 
Strategy, Structure, and Rivalry.

4.3.4 High Cost Workforce and Constraints on Firing

As a final factor disadvantage the high labour cost as well as constraints on firing workers, typical 
of the Finnish society, should be mentioned. Labour costs have accounted for one fourth of the 
expenses in the forest industry, and since the 1980s labour costs have almost tripled. During the last 
20 years the employment in the forest cluster has decreased from 150.000 to 92.000. (Hemesniemi, 
Lammi and Ylä-Anttila 1996, 51) It can be hypothesized that a high degree of paper and board 
industry automation in an international comparison has been induced by the labour disadvantages. 
The demand for automation equipment, in turn, has made the production of this equipment a natural 
product area for several Finnish firms.

4.4 Effects of Factor Conditions on Competitive Advantage

The strong base of advanced and specialized factors in the paper and board machinery as well as 
related industries has increased the industry's competitive advantage in several ways.

4.4.1 Technology Import Created Initial Base

Technnology import seems to have created the initial base of skills and knowledge necessary for the 
start and upgrading of domestic paper and board machinery production. However, the capability of 
different international operation modes to transfer technology over national borders varies signifi
cantly. Luostarinen and Welch (1990, 238-239) divide international business operations into non
technology transfer and technology transfer modes. Manufacturing by license, foreign professionals 
working in Finland and foreign manufacturing subsidiaries in Finland can, among others, be 
classified as technology transfer operations, while buying foreign machines is a non-technology 
transfer operation.

Because much of the paper and board machine imports were of the non-technology transfer type, 
the conclusions regarding positive effects on development of competitive advantage of the paper 
and board machinery industry should be made carefully. From the examples above it can be 
hypothesized that through Finnish paper and board mills with up-to-date foreign machinery, the 
Finnish machinery producers were used to living in an environment where technology was always 
up to world standards. This can have had the following positive effects on the paper and board 
machinery industry. First, Finnish engineers studied the foreign paper machines and could thus
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acquire knowledge of the best machines. This knowledge could then be utilized in the construction 
of domestic paper machines. Second, the high technological level of the foreign machinery in 
Finland can be assumed to have worked as a pressure effect for the Finnish machinery producers. 
If the domestic machinery producers wanted to sell their machinery to the paper and board 
producers, the technological level of their product had to be competitive with foreign machinery.

Finnish pulp, paper and board machinery firms used licenses when they started production of new 
products, but the license products were often improved and own technology added. The small 
domestic markets in Finland may have functioned as a pressure effect for creating own technology 
because it was not large enough to allow the workshops to remain only license producers for the 
Finnish mills. In the 1960s and 1970s, technology diffusion became more indirect in the form of 
imitation instead of outright licenses, and finally in the 1980s and 1990s the Finnish firms were also 
able to create own technological advances.

4.4.2 Good Base for R&D and Innovation

Original technological advances have been a result of the creation of advanced and specialized 
factors in the network of factor creating institutions and organizations. This base structure of the 
paper and board machinery diamond has made the Finnish knowledge of the papermaking process 
state-of-the-art. Sustained investment in knowledge creation related to paper and board machinery 
shows the industry's and nation's commitment to the paper and board machinery industry especially 
since the 1960s and 1970s.

The firms' own R&D centers are the most important source of specialized knowledge in paper and 
board machinery. In the first decades after the Second World War the machinery workshops did not 
have actual R&D facilities, but since the 1970s, in particular, the paper and board machinery 
manufacturers have improved their products by increased focus on R&D in own laboratories and 
R&D centers. The R&D infrastructure of the forest cluster seems to have supported the firms' own 
R&D well by providing research facilities, funding, and a comparatively wide base of new ideas.

A particularly important feature of the Finnish factor creation system is the close relations between 
public and private factor creation. Despite a period of unwillingness to cooperate in the universities 
in the 1960s and 1970s, the joint projects in VTT and KCL, university education in fields relevant 
for the paper and board machinery producers, and specialized vocational education have all 
maintained close relationships between paper and board machinery firms and the public sector. 
Since the early 1980s, the establishment of technology centers have provided a new arena for joint 
projects and informal communication, which is likely to prove increasingly important in the future. 
Joint projects with universities and research institutions, such as between Valmet and the technology 
centers of Jyväskylä and Oulu, are an important source of specialized knowledge which the 
competing firms do not have to a similar extent. Furthermore, based on Porter's argument, it may 
be hypothesized that the relatively high degree of physical proximity between the machinery firms, 
research institutions and universities has made the exchange of ideas easy and thus enhanced 
innovation.Table 15 shows some of the Finnish institutions active in R&D and financing related to 
paper and board machinery.
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Table 15: Institutions Active in R&D and Financing Related to Paper and Board Machinery

OwnershipR&D or fi
nancial ins
titution

Est. Employees Budget Main focus of 
activity

Linkage to pa
per and board 
machinery

Finnish go
vernment

80-90 in La
boratory of 
Forest Pro
ducts

VTT (Techni
cal Research 
Centre of Fin
land)

1942 In 1995, a//the 
government’s re
search facilities, 
of which VTT is 
most important, 
used FIM 1600 
million

Development of 
basic technology 
in several fields

Several joint pro
jects with paper and 
board machinery 
and related firms

KCL (The 
Finnish Pulp 
and Paper Re
search Institu-

1916 Private joint 
stock com
pany owned 
by Finnish 
pulp, paper 
and board 
mills

300 Around FIM 100 
million in 1990s

Research in pulp, 
paper and board 
processes

Projects with paper 
and board firms 
increases knowled
ge of whole cluster 
and sometimes also 
include machinery 
manufacturers

te

Specialized
organization

200TEKES (Tech
nology Deve
lopment Cent-

1983 In 1995, FIM 
1654 million

Promotion of 
R&D in technolo
gy firms

Funding to several 
projects in paper 
and board 
machineryre)

Independent 
fund respon
sible to Fin
nish par
liament

Only few 
regular em
ployees

SITRA (Fin
nish National 
Fund for Re
search and 
Development)

1967 Annual invest
ment around FIM 
70 million to new 
projects in 1990s

Creation of stron
ger links between 
research and in
dustry

Investments in high 
tech firms in related 
industries

Finnish Export 
Credit Ltd

Finnish go
vernment

Few regular 
employees

1956 Channels official
ly supported ex
port credits

Export cread its are 
important particu
larly to developing 
countries, NICs and 
economies in tran
sition

Finnish go
vernment

Finnish Gua
rantee Board

Few regular 
employees

Offers export cre
dit guarantees, 
state guarantees 
and venture capi
tal, raw material 
and cost escalati
on guarantees

Guarantees are im
portant due to the 
high cost and risk 
involved in paper 
and board 
machinery

Department of 
Paper
Machinery at 
Oulu Universi-

Early Finnish go
vernment

Professor 
and assis
tants

Education in pa
per and board 
technology

Can function as a 
link between Val- 
met’s skill and re
search needs and 
the students interes
ted in paper and 
board machinery

1970s

ty

Sources: Ahonen (1991); Luostarinen, Korhonen, Jokinen and Pelkonen (1994); annual reports

Perhaps somewhat surprisingly, also the climatic conditions of Finland have had some effect on 
technology creation in the paper and board machinery industry. In Finnish paper mills, heat recovery 
has received particular emphasis due to the cold weather conditions. Valmet has, however, also 
acquired workshops producing air systems abroad.
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4.4.3 Skilled and Highly Educated Workforce

The pool of highly educated engineers specializing in pulp, paper and board chemistry, a university 
level program specialized in paper and board machinery construction, and vocational schools linked 
to the machinery producers themselves have provided a highly skilled and specialized workforce 
for the firms. A skilled, engineering oriented workforce, although a general factor applicable in 
several industries, is clearly an advantage in the technology intensive paper and board machinery 
industry. However, even more important for the paper and board machinery industry is the 
specialized education in papermaking technology. Engineers specializing in papermaking already 
in their education are not to the same extent found in Central Europe or North America. Although 
the importance of company internal education seems to have been greatest in the years immediately 
after the war, Valmet has seen it as necessary to continue its internal education as well as the 
vocational school linked to Rautpohja workshop.

The specialized workforce has enabled successful and fast deliveries and start-ups of new machines, 
which are essential competitive advantages in the eyes of potential buyers. The importance of timely 
deliveries is particularly important in the case of paper and board machinery due to very high 
investment costs and costs of delayed production. Moreover, the same skills have also been vital in 
creating a reliable service organization of great significance for the buyers.

Porter emphasizes specialization and specialized knowledge instead of general knowledge, but in 
Valmet also examples of advantages due to knowledge of a wide array of issues can be found. 
Because of the unclear product situation after the war, Valmet Rautpohja's planning department 
developed varied and widely applicable skills, which later often turned out to be useful in the design 
and production of paper machines. Several innovations and constructions related to paper 
machinery, for example the gun drilling method and the differential drives mentioned in Chapter 
3, were bom because of the wide experience in different fields of technology that the construction 
team at Rautpohja had. Furthermore, the manufacturing of components for nuclear plants required 
extreme cleanliness and precision, which later proved useful capabilities also in the development 
of paper machines. (Alajoutsijärvi 1993, 62; Björklund 1990, 125).

4.4.4 Government Support

The level of paper and board machinery technology has also been enhanced by the support of the 
Finnish government. According to Porter (1990b, 81), government efforts to create advanced and 
specialized factors often fail. Government investment in factor creation usually concentrates on 
more basic and generalized factors. In Finland, however, the significant importance of the forest 
cluster in the Finnish economy has made public policy makers aware of the particular needs of the 
industries in this cluster, among them the paper and board machinery industry. The awareness has, 
for example, been built via extensive personal networks between top managers of largest firms and 
politicians. In addition to financing university level education, the government has supported 
knowledge creation through research institutions, in particular VTT and KCL, as well as through 
financing institutions TEKES and Sitra.

Hemesniemi, Lammi and Ylä-Anttila (1996b, 50), however, note that the university level education 
is too fragmented, and there is a great deal of overlaps. According to these researchers, as well as 
interviewees, each unit should strive to find its strength and center of excellence.
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Figure 18: The Factor Upgrading Network of the Finnish Paper and Board Machinery Industry in 
1996 ^

у
/!

VST X
f

4
Ц

■>/ !J
/\

; \
k-yV-lj

! University of Oulu, 
paper machinery 
department

OuliT'j
(service)

STValmet's production and 
R&D units

c ■ other relevant institutions 
for paper and board 
machinery factor creation

r
University of 
Jyväskylä

4 /: -
Kajaani
(automation)Tampere. Tamfelt's. . Z

felt production •/
Nokia 
(spreade
Raisio Y x 
(paper finishing 
machinery) ^
Chemical laboral 
Of Raisio Oy-
Paimio.'furku 
(air systems)?

f \ Rautpohja.'Tyväskylä 
(paper machinery, R&D center)
Tampere-
(board-machinery, automation, 
pulp-machinery)
Hollola

/(roll handling)
Imatra, Enso’s 
paper chemistry 
laboratory
Karhula
(special paper machinery)
Riihimäki
(roll and cylinder covers)

1 Järvenpää
(paper finishing machinery, 
roll and cylinder covers)

\ x Helsinki University 
\ of Technology

Valmet's headquarters

К:

\ "

C.\ iX>* * 4,
Åbo Akademri—~
*^4;;

\■iL Karlstad KCL
(board machmeryl^X

e
\t VTT

-V/ SITRA / 
TEKES

\§ /Г
iß и \

\//rj
s \

z
Input from Valmet's production, 
R&D. and service units in USA. 
Canada. GreatrBritain, Netherlands. 
Germany, France. Italy, Spain, 
Austria. Russia, Chinai Taiwan. 
Japan. South Korea Thailand. 
Singapore, Indonesia and Aus
tralia

Source: Compiled by the author

124

4.4.5 Factor Conditions Strengthen the Diamond

As a conclusion it can be stated, that the factor conditions clearly enhance the strength of the 
diamond of paper and board machinery. Finnish machinery producers are not likely to move their 
most important production and R&D abroad even if many of the large paper and board producers 
have made extensive FDIs. Physical proximity to advanced and specialized factors such as research 
institutions, universities, specialized vocational schools, a pool of well educated paper and board 
as well as machinery engineers, tailored financing and own R&D centers provide a unique suppor
ting structure to the machinery producers.
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Due to the unique position of the Finnish forest cluster, these advanced and specialized factors 
would be difficult to procure in global markets or to tap from afar via subsidiaries. In Finland the 
cluster has national significance and therefore enjoys special concern of both government and 
industry. In the home bases of competing machinery producers the forest clusters are not as strong 
as in Finland and certainly do not enjoy a similar position in the national economies. Furthermore, 
the uniform Finnish culture and language make it easy for the firms to have close contacts to all 
parts of this network of factor creating institutions and organizations. On the other hand, especially 
the language barrier and the established personal networks in the forest cluster may make it difficult 
for foreign firms to gain equal access to the advanced and generalized factors in the Finnish cluster 
(Porter 1990b, 77-79).

Also the selective factor disadvantages discussed seem to have been a pressure effect that has 
worked to upgrade the skills of the Finnish machinery producers. A well suited mix of other 
diamond determinants and factors seems to have been present to allow for the circumvention of the 
factor disadvantages. For example, without the paper and board industry's sufficient earlier know 
how of paper and board manufacturing and best machines it would have been impossible to quickly 
learn to build Finnish machinery.
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5 DEMAND CONDITIONS

This chapter analyzes the second determinant in the diamond, the nature of demand conditions and 
their effect on the competitive advantage of the paper and board machinery industry. The chapter 
consists of three main sections. The first section describes the Finnish buyers of paper and board 
machinery, the paper and board industry. The second section describes the relationship between the 
buyers and suppliers of paper and board machinery. Finally, the third section analyzes the effects 
of the demand conditions on the competitive advantage of paper and board machinery.

5.1 The Finnish Paper and Board Industry

5.1.1 Large and Important Finnish Paper and Board Industry

According to Porter (1990b, 87), firms are likely to gain competitive advantage in global segments 
that represent a large or highly visible share of home demand but account for a less significant share 
in other nations. In Finland, the combined forest cluster has since the 19th century been the 
backbone of national economy. Due to the relatively small size of the Finnish national economy, 
the forest related industries account for a larger share of Finnish GNP than in any other country with 
important forest industries. Forest industries and the related machinery industries together make up 
as much as two thirds of the country's GNP.

Table 16: Exports of Forest Clusters in Selected OECD Countries inl993

Country % of total national exports % of exports in OECD

1. Finland 39,8 6,6

2. Sweden 22,9 7,6

3. Canada 16,9 15,7

4. New Zealand 14,0 1,0

5. Austria 13,8 3,9

6. Denmark 8,0 1,9

7. Portugal 7,8 0,9

8. USA 5,7 16,7

9. Italy 5,6 7,1

10. Germany 4,9 12,6
Source: OECD, Board of Customs; ETLA, adapted from Hemesniemi, Lammi and Ylä-Anttila (1996, 46)

The forest cluster has enjoyed a special position in Finland also due to its export share. For a long 
time, forest industry firms were the only Finnish firms to produce mainly for export markets. 
Already in 1880 the share of forest industries of total Finnish exports was 55%, in 1938 it was 73% 
(Ahonen 1991, 87-88), and in the end of the 1950s about 90% (Paper and Timber 1990, 87-88). 
Recently the share of exports has somewhat decreased as the foreign production of Finnish forest 
companies has expanded, but still in 1994 40% of Finnish exports came from the forest cluster, as
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shown in Table 16. Thus, the Finnish forest cluster accounts for a larger share of exports than in any 
other forest industry country. In 1994 the export value of the Finnish forest cluster was FIM 61 
billion, and the value has grown on average about 6% annually since 1980. (Hemesniemi, Lammi 
and Ylä-Anttila 1996,45) Taking into account the strong reliance on exports of the small and open 
Finnish economy, it is fair to say that Finland is the most forest cluster dependent country in the 
world.

Even if the relative size of the demand for paper and board machinery in Finland is large, the 
absolute size does not enjoy an equally high position among the world's forest industries countries. 
However, according to Porter (1990b, 87), the absolute size of demand is less important than relative 
size because the significant role of segment structure in a nation is in shaping the attention and 
priorities of firms. The relatively large segments, as the forest industries in Finland, receive the 
greatest and earliest attention by the nation's firms. Porter (1990b, 88) points out that small nations 
can be competitive in segments which represent an important share of local demand but a small 
share of demand elsewhere, even if the absolute size of the segment is greater in other nations.

5.1.2 Steady Growth of Machinery Demand

According to Porter (1990b, 94), the rate of growth of home demand can be as important to 
competitive advantage as its absolute size. Rapid domestic growth leads firms to adopt new 
technologies faster, with less fear that they will make existing investments redundant, and to build 
large, efficient facilities with the confidence that they will be utilized. With slower growth the 
alterations in production methods tend to be less radical or fundamental.

Figure 19: Increased Paper and Board Capacity Due to Installations of New Machines
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Since the start of paper and board machinery production in the early 1950s the strong paper and 
board industries in Finland have provided a large home market for paper and board machinery. The 
investments in new mills and machines by the Finnish paper and board companies have been 
extensive since the 1950s. (Poukka 1968, 62) Thus, the important relative position of forest 
industries provided the machinery workshops a strong impetus to start building paper and board 
machinery after the Second World War. The start of the paper and board machinery industry is 
described in more detail in Chapter seven.

Especially the 1950s and 1960s saw a great expansion of the Finnish paper and board industries, as 
illustrated in Figure 19. In the mid 1950s, there was a process of liberalization of foreign trade in 
Western Europe, and a liberalization also of Finnish foreign trade in 1958 brought the Western 
markets into reach of pulp, paper and board producers. In order to capture as large a share of the 
growing export markets as possible and spurred by the 39% devaluation in 1957, Finnish forest 
companies started massive investments (Raumolin 1984, 77). The growing demand of paper 
machines in Finland, as well as the machinery needs of foreign paper makers, had a direct impact 
on the machines produced by the Finnish engineering shops. Even if foreign suppliers still 
dominated the Finnish paper machinery market in the turn of the 1950s and 1960s, the Finnish paper 
machine manufacturers already had a world market share of more than 10 % in the late 1950s. 
(Haavikko 1984,102)

During the 1970s the Finnish paper manufacturers shifted production towards more value added 
paper grades. Faster and larger paper machines made this development possible. In the beginning 
of the 1970s a new investment wave in the pulp and paper industries took place and again the 
demand for forest related machinery grew. In the late 1970s the importance of new microprosessor 
technology grew setting new requirements for the Finnish machinery suppliers. In the 1980s Finland 
became the largest exporter of printing and writing papers in the world. Finnish paper manufacturers 
acquired companies abroad, mainly in EC countries. Furthermore, United Paper Mills constructed 
a newsprint mill in Wales and Kymmene an LWC-paper mill in Scotland. The Finnish engineering 
industries participated in the planning and construction of these mills.

Domestic demand, however, will not be the sufficient for the growth of the Finnish paper and board 
machinery industry. Also the world demand of paper and board has been growing steadily. 
According to the interviewees, estimates of the paper and board demand point to the demand 
continuing to grow around 2,5-3,0% annually during the next 10 years. This is somewhat lower than 
the annual growth in the years 1971-1990, which was 3,2%. As the total annual production of paper 
and board is around 250 million ton, the annual increase will be around 6-7 million tons in the 
future. Thus, the annual increase is only slightly less than the Finnish annual production of 9-10 
million ton. (Jaakko Pöyry Consulting 1993) Demand for paper and board machinery closely 
follows the trends in the parent industry (Hemesniemi, Lammi and Ylä-Anttila 1996, 52).

The growth of paper demand will be the highest in the NIC countries, China and Asia in general, 
estimated to reach 5% annually. The growth is estimated to be above average also in Latin America. 
The growth in the traditional paper consuming areas Western Europe, North America and Japan, on 
the other hand, will probably be below the average growth rate. Western Europe, North America and 
Japan have used two thirds of the world's paper and board. (Jaakko Pöyry Consulting 1993; 
interviews)
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5.1.3 Sophisticated and Internationally Competitive Buyers

According to Porter (1990b, 89), more important than the mix of segments per se is the nature of 
home buyers. Firms gain competitive advantage if the domestic buyers are, or are among, the 
world’s most sophisticated and demanding buyers. Such buyer's provide a window into the most 
advanced buyer needs. Below four indicators of sophistication of the paper and board industry are 
discussed: international success, value added content of products, use of sophisticated technology, 
and anticipatory buyer needs in the form of new paper grades developed in Finland.

The first indicator of sophistication used here is the international success of the Finnish paper and 
board companies. Also this measure seems to speak for increased sophistication of the paper and 
board companies. The high level of internationalization of the forest industry is reflected in the fact 
that about 80% of its total production is exported. The wood processing industry was the first 
Finnish industry to internationalize, and Luostarinen (1991, 261) notes that due to their early start, 
the Finnish forest industry companies have gained a strong position in global markets. The firms 
started their export activity already in the 19th century.

Lilja et al. (1993,139) and Ojainmaa (1994) report on the sustained international competitiveness 
of Finnish forest companies in the recent decades. From the 1960s Finnish companies have kept a 
very stable market share of world exports in paper and board amounting to 14,4% in 1989. The 
market share held by the Finnish industry has fallen in the more standardized products and grown 
in the more high-value-added products. The Finnish share of world pulp exports was 16,6% in 1960 
but had fallen to 6,5% in 1989. In printing and writing papers the Finnish world market share has 
grown from 21,5% in 1960 to 30,5% in 1989. Finnish companies are, for example, market leaders 
in demanding and high value added paper grades like LWC, SC and MFC (Mannerkoski 1993, 5).

Figure 20: World Market Shares of Finnish Chemical Forest Industry Products 1961-1991
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In the early 1990s the largest Finnish forest companies were Repola (having acquired Yhtyneet 
Paperitehtaat/United Paper Mills in 1990), Kymmene, Enso-Gutzeit and Metsä-Serla, owned by
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Metsäliitto. These companies all specialized in a couple of product groups where they had interna
tionally significant positions. United Paper Mills was the world's largest producer of superca- 
lendered coated (SC) printing papers and the second largest producer in the European newsprint 
market with production in Finland, the UK and France. Kymmene was among the dominant 
producers of light-weight coated LWC paper in the world and had production units in Finland, 
Germany, the UK and France. Enso-Gutzeit had a strong position in liquid packaging carton board 
and fine paper. Metsä-Serla was the largest producer of tissue papers in the Nordic countries and 
also an important provider of board for some highly specialized industries, such as tobacco and 
cosmetics. (Hemesniemi, Lammi and Ylä-Anttila 1996, 47; Lilja et al. 1993, 139-141; Ahonen 
1991,76)

Second, concerning value added, the Finnish forest industries in general have been characterized 
by the continuous rise of the value added content of the manufactured products, particularly after 
the Second World War (Mannerkoski 1993, 4). According to Lilja et al. (1993, 139) and 
Mannerkoski (1993, 5), the increasing value added has been possible much due to the high rate of 
vertical integration in the Finnish forest industries. By vertically integrated processes are meant that 
the same plant first manufactures pulp and then converts it to paper, which obviously decreases the 
output of low value added market pulp. Hemesniemi, Lammi and Ylä-Anttila (1996b, 50) identify 
expnesive timber as the main driver of increased value added. They also note, however, that despite 
pressures to increase the value added content, most forest industry products are nevertheless bulk 
in nature and the role of price competitiveness is still significant.

The long-term trend has been that the share of mechanical forest industry of total production has 
declined and the share of chemical forest industry has risen. In the end of the 1980s the share of 
chemical forest industry products, namely pulp, paper and further processed products, of total forest 
industry exports was more than 80% and the share of sawmill and mechanical forest industry 
products was less than 20% (Avain Suomen Metsäteollisuuteen 1990). Pulp, especially chemical 
pulp, has been increasingly further processed into paper and board in Finnish companies instead of 
selling pulp as such to the world market. Of the pulp produced in the early 1950s 3/4 was exported, 
in 1970 the share was 46% and in 1989 29%. Also the major export products reflect the rise of the 
value added content. From 1830s to 1930s the sawmill and woodworking industries were the most 
important export industries. In the 1930s the pulp and paper industries passed the sawmill and 
woodworking industries as the main export industries, and after the Second World War paper passed 
pulp as the main export article. (Suomen taloushistoria 2; Suomen metsäteollisuuden vuosikirja 
1990)

Since the 1950s the value added content and the technological sophistication of the paper grades 
produced by Finnish paper mills have been continuously rising. In the early postwar years the main 
product of the Finnish paper mills was newsprint, the profitability of which was declining. 
Therefore, Finnish mills used three different strategies to improve their profitability. Some mills 
raised their degree of value added by moving production from standard newsprint to better 
newsprint qualities, SC-papers, LWC-papers and, most recently, soft calendered MFC paper. Other 
mills tried to improve the efficiency of their newsprint production, and still others moved from 
wood containing papers to fine papers. As a result of this development high quality printing papers 
(such as SC and LWC) as well as special boards hold large shares of Finnish production, and fine 
papers have passed newsprint as the main paper grades produced in Finland. In the early 1990s, 
mechanical printing papers equal nearly 40% of Finland's paper and board production, which is a 
much larger share than in the total paper and board production of the world. In newsprint and fine 
papers the relative share of Finnish production is similar to the production of the whole world,
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whereas corrugated boards only hold a small share compared to their share in the whole world's 
production. (Alajoutsijärvi 1993, 60; Mannerkoski 1993, 5; Jaakko Pöyry Consulting 1993; Avain 
Suomen Metsäteollisuuteen 1990; Suomen taloushistoria 2)

Third, the Finnish paper industry has been a pioneer in the application of sophisticated technology. 
For example, the machinery of the Finnish paper and board mills is among the largest and most up- 
to-date in the business. According to Iivonen (1995b, B8), compared to the US industry the 
difference in technology is particularly large. In the USA it is customary not to invest very much 
in new machinery and old machines are used very long. For example, the US company International 
Paper (IP), the largest forest industry company in the world, has a hundred paper machines of which 
only around twenty are modem according to the Finnish standard. The rest are small, narrow and 
slow. Iivonen compares IP with the new Finnish company UPM-Kymmene and notes that IP 
produced 8,5 million tons of paper and board in 1994 with 70.000 employees whereas UPM- 
Kymmene produced 7,2 million tons with half the amount of employees. However, IP processes its 
products further than the Finnish company.

Moreover, according to Mannerkoski (1993, 5), the forest industry is more automated in Finland 
than anywhere else. Mannerkoski further notes that the strong commitment to advanced production 
technology has been the result of close cooperation with Finnish suppliers of machinery, processes, 
equipment and automation systems.

Fourth, Finnish paper and board mills have developed new paper grades, such as LWC, SC, WSOP 
and FCO (film coated offset) not previously produced in other countries. Production of these new 
paper grades has, however, quickly been started in other countries. (Jaakko Pöyry Consulting 1994, 
36) Thus, development of new paper grades and the need for their production machinery has 
represented anticipatory buyer needs for the machinery manufacturers.

5.1.4 Multinational Local Buyers

According to Porter (1990b, 97-98), multinational companies as buyers create an advantage to a 
nation's firms because then the domestic buyers are also foreign buyers and thus give their domestic 
suppliers a taste of international demand conditions. Moreover, multinational companies often 
provide supplying firms a base of loyal customers in foreign markets due to ease of communication, 
a desire to reduce risk, and the efficiencies of employing consistent inputs everywhere. Perhaps even 
more importantly, the existence of multinational companies highlights the opportunity of esta
blishing an overseas presence to a nation's firms and may thus function as a stimulus for domestic 
companies to internationalize.

Foreign interests had an important impact on the beginning of the forest industries in Finland and 
foreigners established several of the major mills in the 19th century. Gradually, however, the 
ownership fell into Finnish hands and today no important foreign ownership of the pulp, paper or 
board companies remains. (Ahonen 1991, 87) On the other hand, outward internationalization of 
the Finnish companies has increased and the past three decades have seen a strong outward foreign 
direct investment.

In the 1970s and 1980s Finnish paper companies internationalized heavily by both acquiring mills 
and establishing greenfield mills in Central Europe. The need to secure their access to the European 
markets whether or not Finland becomes a member of the EC, was at least one of the reasons for the
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direct investments in the 1970s and 1980s. Kymmene (entered United Kingdom already in 1930 
with acquisition of Star Paper), Rauma-Repola, Yhtyneet Paperitehtaat, Tampella, Metsä-Serla, 
Ahlström, and Enso-Gutzeit have all made direct investments in Central Europe. (Ahonen 1991, 88) 
Thus, in the early 1990s, Finnish pulp and paper companies produced about one third of their ouput 
outside Finland (Mannerkoski 1993, 5). This has helped Finnish paper and board machinery 
suppliers to get reference machines in Central Europe as the Finnish-owned mills have remained 
loyal customers to Finnish machinery suppliers (Airaksinen 1991,229).

Repola, for example, has production in 20 countries, including Europe, Australia, Brazil, South 
Africa, Japan, Canada, Mexico and the USA. Repola has a total of 50 production sites aborad and 
30 in Finland. Kymmene has 14 production sites in Finland and eight in other EU countries. 
Furthermore, both companies have sales organizations in dozens of countries. Repola has 11.000 
employees abroad and Kymmene more than 4000. Despite this internationalization, Tauno 
Matomäki, the director of Repola, sees the concentration of production to Finland and Europe as a 
weakness of the new UPM-Kymmene. (Helsingin Sanomat, September 12,1995, B7)

The strong international position of the domestically based forest industry companies has 
undoubtedly been an important factor in the development of the Finnish paper and board machinery 
producers. Can the foreign investment activity of Finnish forest companies become a threat to 
Valmet in the future in the form of a declining domestic industry? So far there is no proof of this 
as the Finnish companies have continued buying machines from Valmet to their foreign mills. On 
the contrary, it should be seen as a positive effect that Valmet gains references in important foreign 
markets with the help of already good and confidential relations. And it is not in sight that any 
important share of paper production will move from Finland.

5.1.5 Decreasing Number of Independent Buyers

According to Porter (1990b, 94), the presence of a large number of independent buyers in a nation 
creates a better environment for innovation than is the case where one or two customers dominate 
the market. The Finnish paper and board industry has traditionally been characterized by many 
independent buyers. Compared with Sweden, for example, Finland has had a larger number of 
roughly equally sized forest industry companies. In 1985 there were still more than 20 independent 
forest industry companies, or diversified companies with important forest production.

Mergers and acquisitions have, however, strongly decreased the number of small companies since 
1986 and in 1996 there are two large (UPM-Kymmene and Enso), one middle-sized (Metsä-Serla) 
and three small forest industry companies (Myllykosken Paperi, Stromsdal and Vääräkosken Pahvi). 
(Rakennemuutos tehty, Kauppalehti September 12, 1995,4) Thus, Finland's advantage in terms of 
the number of companies may be declining due to mergers and acquisitions. Valmet's CEO Matti 
Sundberg, however, seems to see the trend as positive as he notes that it has stimulated the 
survivors. Sundberg believes that the paper industry now has better prospects for balancing supply 
and demand than in a long time. (Pervilä 1995, 7)

The trend of fewer and larger companies can also be seen in the shares that the largest forest 
companies hold of Finnish exports. In 1988 the three largest forest industry firms Kymmene, Enso- 
Gutzeit and Metsä-Serla had a combined share of 16,1% of total Finnish exports. It is useful to 
compare these figures with Sweden, where the five largest exporters in 1988 were Volvo, Saab- 
Scania, Asea (part of ABB), Stora, and MoDo with a combined share of 30,5% and a forest industry
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share of 8,0% (Ahonen 1991). In 1994 the three largest Finnish forest industry exporters were 
Repola, Enso-Gutzeit and Kymmene and their combined share of Finnish exports had grown to 
24,8%. In 1995 the figures have changed quite dramatically and the importance of the largest forest 
industry companies for the Finnish economy has further increased. The three largest forest industry 
exporters are UPM-Kymmene, Enso, and Metsäliitto with a combined share of 33,5% of total 
Finnish exports. UPM-Kymmene alone is responsible for more than 15% of Finland's total exports, 
and Enso of 12,8%. (Lehtinen 1995, 29) In the light of these figures the role of forest industry for 
the Finnish economy is on an entirely different level than in the main competitor countries USA, 
Germany and even Sweden.

Table 17: The World's Largest Forest Industry Companies

Position Company Country Turnover, FIM 
billion 1994

1. International Paper USA 78,1

2. Georgia-Pacific USA 66,5

3. Weyerhaeuser USA 54,3

4. Kimberly-Clark USA 38,4

5. UPM-Kymmene (-Yhtyneet Paperitehtaat + Kymmene) Finland 38,0

6. KNP ВТ The Netherlands 37,7

7. SCA + PWA Sweden, Germany 37,1

8. Stora Sweden 33,1

9. Nippon Paper Japan 33,0

10. Stone Container USA 30,0

15. Enso-Gutzeit + Veitsiluoto Finland 23,8

25. Metsäli itto-Yhtymä Finland 14,4

Source: Helsingin Sanomat (November 12, 1995)

UPM-Kymmene is the largest forest industry company in Europe and fifth largest in the world, as 
shown in Table 17. It has a combined turnover of FIM 55 billion and 45.000 employees. The 
company also includes the metal industry company Rauma Oy, but even without Rauma the 
turnover and number of employees of the new company are FIM 38 billion and 32.000, respectively. 
UPM-Kymmene is the largest European producer of magazine paper, newsprint and fine paper with 
market shares between 20% and 30% in Europe. In LWC and SC papers the new company is also 
the largest producer in the world, in newsprint number three in the world and in fine papers the fifth 
largest in the world. The company's annual production is 7,2 million tons of paper, 2,3 million tons 
of pulp for its own use, 2,1 million cubic metres sawngoods and one million cubic metres of veneer 
and fibreboard. (Yhtyneet ja Kymmene sulautuvat, Helsingin Sanomat September 12, 1995, B6;
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Yhtyneistä ja Kymmenestä Euroopan suurin metsäyhtiö, Kauppalehti September 12,1995; Kädessä 
myös maailmassa, Kauppalehti September 12, 1995, 4)

The merger of Enso-Gutzeit and Veitsiluoto into Enso Oy results in another large Finnish forest 
industry group, the fifth largest forest industry company in Europe. Moreover, a third large Finnish 
forest industry group is perhaps in the making as the two remaining large independent forest 
industry companies Metsä-Serla, owned by Metsäliitto, and Myllykoski, in November 1995 
announced the start of a wide cooperation. (Metsä-Serla ja Myllykoski aloittavat laajan yhteispelin, 
Helsingin Sanomat November 21,1995) The mergers are argued for with synergy effects, less risky 
investments due to a larger volume, less cyclicality in demand due to a broader product range, better 
possibilities for R&D due to combined resources, and creation of a more tempting R&D partner 
from customers' point of view. (Helsingin Sanomat September 12,1995; Yhtyneistä ja Kymmenestä 
Euroopan suurin metsäyhtiö. Kauppalehti September 12, 1995)

The merger development is likely to change the role of the traditional forest industry organizations, 
including the employer association and export organizations. The role of Finnpap's marketing and 
sales organization has already changed, as it has been included into UPM-Kymmene.

5.2 The Buyer-supplier Relationship

As noted in Chapter three, the Finnish forest cluster has been characterized by close horizontal and 
vertical integration between the paper and board producers and the related machinery producers. 
Below these relationships are discussed.

5.2.1 Close and Long-term Relationships

The relationships between the Finnish paper and board mills and the Finnish machinery producers 
can be characterized as close and long-term. Paper and board machinery are products which because 
of their nature require close relationships with buyers. But there is reason to argue, according to 
some interviewees, that in Finland paper machinery producers have perhaps had even closer and 
more trusting relations with their buyers than in the USA or Germany, the home nations of the most 
important competing machinery suppliers. For example, still in the 1980s it happened that Valmet 
and the paper mill agreed on a project and the price would be settled afterwards, when Valmet was 
able to calculate its costs more accurately. This was the case for example with Kymmene's PM 18 
in 1988 (Alajoutsijärvi 1993, 39).

The close and long-term relationships have affected the creation and durability of competitive 
advantage in the paper and board machinery industry. The relationship between the machinery 
manufacturer and a paper or board mill is always individual and thus different in each case. 
Therefore the comments presented below about the relationships in general are necessarily 
generalizations.

Perhaps the most important characteristic of the relationships between the buying mills and the 
machinery suppliers has been the joint product and technology development, which has been active 
also between large investment projects. Finnish machinery manufacturers have traditionally 
cooperated with their clients in developing their machines. (Jensen 1968, 124; Alajoutsijärvi 1993)
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A common form of cooperation is that the customer delivers different types of raw material which 
Valmet's R&D centre runs trial runs with. The costs of these tests are shared between the two 
parties. Valmet also sells the time of the R&D centre to be used to test runs needed by the customer.

Another characteristic of the relationship is the cyclicality of intensity in the buyer-supplier 
relationship. There are periods with smaller purchases, as well as periods with very large purchases 
from the machinery producer. The large purchases (investment projects) can quickly change the 
nature of the relationship and the change can have effects long into the future. (Alajoutsijärvi 1993, 
4 and 7)

A third characteristic of the buyer-supplier relationship is that the relationship concerns several 
organizational levels. Interaction happens at the headquarters level, the mill management level, the 
project organization level, and the individual worker level. (Alajoutsijärvi 1993, 4 and 7)

Fourth, the individual paper or board mill seems to make the decision concerning the machinery 
distributor rather independently of the company that it is part of. At least this was the case in 
Kymmene's Voikkaa and Kuusankoski mills as well as in Nordland Papier, also owned by 
Kymmene. The mill first had to get the owning company's authorization to make an investment but 
could then decide on the machinery distributor independently. (Alajoutsijärvi 1993, 25)

Despite its close and long-term nature, the buyer-supplier relationship in the paper and board 
machinery business is not without competitive elements. Alajoutsijärvi (1993, 78) for example 
notes, that before a large order is made from the normally used machinery supplier, it is possible that 
a mill makes some smaller purchases from rival machinery manufacturers in order to avoid the usual 
supplier from becoming too selfconscious and take orders from the mill for granted.

Moreover, the attitudes toward joint technology development are far from straightforward. As 
mentioned, technology development is an essential part of the relationship between the machinery 
manufacturer and the paper or board mill. A new and better technology developed by the machinery 
manufacturer, however, forces the paper or board mill to buy new machines and modernize old ones, 
causing costs for the mill. Furthermore, the improvement in profitability due to the new technology 
is only temporary because the new technology is soon available also for competing mills. This is 
the case also with technology developed together by the machinery manufacturer and the paper or 
board mill. Thus, there seems to be a conflict of interests between the machinery manufacturer and 
the mill. However, in a larger perspective the interests of the machinery manufacturer and the paper 
mill are parallel, because by developing better paper, the whole forest cluster can compete against 
substitutes like electronic media.40

5.2.2 Reasons for Close and Long-term Relationships

At least the following reasons for the particularly close and long-term relationships between the 
paper and board mills and the machinery suppliers in Finland can be given. First, the cooperation 
of the Finnish paper mills had long traditions already before the production of paper and board 
machinery was started. Large distance to export markets, small size of firms and cultural and 
language barriers have in Finland led to common export and marketing organizations for forest 
products at an early point of time. Already in the 19th century, due to the abolishment of the

4“Alajoutsijärvi (1993, 77) refers to a presentation held August 16th 1993 by Kari Kalliala from Voikkaa.
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freedom of duty within Russia, the Finnish paper manufacturers started to look for exports to other 
countries. In order to cope with the new situation, the export activities were organized into cartels. 
The improved sales activities enabled the penetration of Western markets while the Finnish mills 
also continued selling to the Russian market. (Raumolin 1984,48)

The Finnish forest industries have their own interest organization, Metsäteollisuuden Keskusliitto 
MKL, the Central Association of the Finnish Forest Industries. In addition to the central association 
cooperation has taken place in the marketing and sales organizations of Finnpap (the Association 
of the Finnish Paper Mills), Finnboard (the Finnish Paperboard Association), Finncell (the Finnish 
Pulp Association), Converta (the Association of Finnish Paper and Kraft Producers) and Finntimber 
(the Finnish Timber Exporters' Association). Cooperation instead of outright competition has been 
seen as desirable in the forest industries in Finland. In North America cartel legislation has made 
an equally close cooperation impossible. In recent years, however, the importance of the joint export 
organizations has decreased as Enso-Gutzeit, Kymmene and Veitsiluoto left Finnpap and the 
organization was divided between UPM-Kymmene and Metsä-Serla. In addition to the mergers in 
the Finnish industry also the cartel legislations of the EU and USA decrease the role of the joint 
export organizations in the future. (Ahonen 1991, 82)

In addition to cooperation in export activities, Finnish paper mills have also had close technical 
cooperation of which the so called newsprint and SC-meetings are an example. In these meetings 
of the technical staff of paper mills twice a year the focus is on technology and production, not sales. 
Technological data and experiences are compared and discussed. This can be seen as a special 
feature of Finnish industrial culture.

Second, the Finnish forest industries are characterized by long personal relations between managers 
in different companies of the Finnish forest cluster. Despite the high relative importance of the forest 
cluster for Finland, its small size in absolute terms has helped in creating and sustaining the close 
relationships between the forest companies and the machinery producers and made it possible for 
top managers and other key people in different companies to know each other personally. For 
example, in the USA the paper and board industries are roughly ten times as large as in Finland in 
absolute terms, and it is not possible, like in Finland, to know 'everybody' in the business. The links 
between the paper and board makers and machine suppliers are in general not as close as in Finland.

Furthermore, in Finland it is usual that people stay within the forest cluster for their entire working 
age. Many of the leading figures in Valmet, for example, have worked in several companies and 
know each other and many customers from earlier jobs. Finally, it has been argued that the close and 
trusting personal relations in Finnish industry in general after the Second World War were due to 
the comeradeship bom during the war. It was felt that the war continued in industrial efforts and 
especially in the war reparations payments, and thus the comeradeship continued even after the war 
had ended. According to a manager interviewed by Alajoutsijärvi (1993,26-27), the comeradeship 
also helped to build close relations between the paper mills and machinery suppliers.

Third, there is a high level of both physical and cultural proximity between the Finnish paper and 
board mills and the machinery manufacturers helping to understand the needs of the buyers. 
Proximity allows close contacts and joint development work. The main locations of the Finnish 
paper and board mills are in southern Finland, although some mills are also situated in the northern 
parts of the country. The plants of the Finnish machinery suppliers are all located in southern 
Finland, in Jyväskylä, Tampere, Karhula, Järvenpää, and Valkeakoski. The Karhula mill is in the 
middle of the most important concentration of Finnish forest industries in the Kymi valley.
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Fourth, the relationships between the Finnish paper and board companies and the machinery 
producers have traditionally been close due to the fact that most of the machinery producers, or 
companies later acquired by the larger companies, started as as service and repair units of forest 
industry dominated firms. Ahlström and Tampella were companies that also had production of paper 
and board, and both companies delivered machinery to their own mills (Seppälä 1981, 15). The 
production of both forest products and related machinery in the same company is by Huolman 
(1992, 113-116, 127 and 170) seen as a Finnish characteristic. According to Huolman, who 
compared the largest forest industry companies in Finland and Sweden, there were more forest 
industry companies with linked machinery production in Finland than in Sweden. In Sweden the 
largest forest companies, SCA and Stora, have grown by diversifying into businesses less related 
to the forest industries.

Tampella, Ahlström, Yhtyneet, Enso and Rauma-Repola were major forest industry companies 
producing paper, board, pulp, or packaging machinery, as well as boilers, grinders, and various 
kinds of woodhandling equipment. Serlachius produced pumps and Schauman produced valves 
which also could be used in other industries. According to Huolman (1992, 113), the machinery 
production has been linked to the pulp and paper production units through vertical linkages and 
process know-how. Process knowledge has been a two-way stream between the forest industry units 
and the machinery units of the same companies. In many of the companies the machinery units also 
sold products to the forest industry units and were thus suppliers to the other units. (Huolman 1992, 
113).

In Tampella the largest interlinked businesses were paper machines and boilers to the power 
industry, which had common customers in the forest industry and a vertical supplier and process 
knowledge relation to Tampella's own forest industry units. For example, the role of Tampella's 
Inkeroinen mill was significant in the development of Tampella's knowledge in recycling. The first 
board machine that could use waste paper was built by Tampella's engineering shop to the same 
firm's Inkeroinen mill in 1945 (Laurila 1992, 87). In Ahlström the forest related machinery 
production grew quickly in the 1980s, especially through acquisitions in the USA. In 1989 the 
turnover of Ahlström Machinery (which produced machinery and equipment for pulp and paper 
industries) and Ahlström Pyropower (which produced boilers to the power industry) together was 
47 per cent of the company's entire turnover. In the early 1970s the company's engineering shops' 
turnover had been only around a fifth of the whole company's turnover. In 1987 Ahlström ended its 
production of pulp as it sold its Varkaus mill to Enso. (Huolman 1992,126)

Konttinen (1977, 53) explains the reasons for this particularly Finnish characteristic. First, it was 
prohibited for companies to buy forest land owned by the peasantry, so pulp and paper companies 
solved the problem in another way. They bought old ironworks with large forests and connected 
engineering shops. Second, before Finland had built a fleet of ice-breakers, the Baltic sea was closed 
by ice in the winter and the pulp and paper companies had to be self-supporting regarding 
maintenance and repair of machinery and equipment and established or acquired own machine 
shops. Some companies also needed ships, boats and other floating equipment and their 
maintenance, which the machine shops were also used for. Third, the Finnish pulp and paper 
companies have aimed at reducing the strength of business fluctuations by diversifying to metal 
industry production. Fourth, companies have aimed at supporting their forest industry production 
by including metal industry production.

By the 1980s the diversification of the forest industry companies had diminished. Several firms, 
among them Schauman, United Paper Mills, Serlachius and Enso-Gutzeit, divested their forest
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related engineering shops and concentrated on forest industry products in the 1980s. Whereas most 
of the forest industry companies have concentrated on forest production, in Rauma-Repola, 
Tampella and Ahlström the importance of the machinery units increased from the 1960s on and in 
the late 1980s these three companies were the major wood processing companies with important 
vertical linkages to their own machinery production. Some, but not all of the machinery was forest 
related. Rauma-Repola's and Ahlström's main product has been paper but Tampella has been 
diversified to several businesses. (Huolman 1992,45-46 and 161)

According to some interviewees and authors, the production of both paper and board and related 
machinery in the same companies has had a positive effect on the competitive advantage in these 
companies. Inkeroinen and Anjala mills, for example, have been natural testing sites for Tampella's 
paper and board machines and according to Jaakkola (1986, 56) and Laurila (1992, 92), the role of 
Tampella's engineering shop was important in the company's expansion and internationalization. 
The production of board machines and paper machines went hand in hand with the production of 
board and paper. With the establishment of Anjala paper mill in the 1930s Tampella became a paper 
manufacturer and the engineering shop delivered some of the machinery already then. Later several 
paper and board machines delivered to Tampella's own mills functioned as reference machines for 
the workshop. This synergy between the machine production and paper making was enforced in the 
1980s and two reference plants were built in Anjala paper mill. (Laurila 1992, 86-92)

Some of the interviewees, however, had a more critical attitude towards the possible synergy effects 
of having both paper and board mills and machinery production in the same company. These inter
viewees mentioned that the relationships between the paper mills and workshops both in Tampella 
and Ahlström were sometimes strained, even if the workshops used the close links to paper and 
board mills as arguments in their marketing. An example of a mill having a less positive attitude 
towards the same company's machinery workshop is Ahlström's Varkaus mill, which acquired its 
newsprint machinery from Voith and Valmet. Karhula was not an experienced producer of 
newsprint machines, but according to the interviewees it could at least have delivered the moderni
zation of one of Voith's old machines in the late 1960s. The modernization was delivered by 
Tampella. Furthermore, Ahlström's Karhula workshop sent engineers to the same company's 
Varkaus paper mill to learn about the papermaking process, but this was not seen as very successful.

Also Huolman (1992, 175) raises the question, whether the forest and metal linkage has been a 
source of advantage or disadvantage for the companies. Many companies have divested their forest 
related engineering shops altogether and only Ahlström and Rauma-Repola remain. According to 
Huolman, the connection has become weaker even in Ahlström since the paper machinery 
production was sold to Valmet and Ahlström Machinery now produces mainly machinery for the 
pulp industry whereas the company's forest units produce paper and not anymore pulp. The two 
fields of business may in the end be too different to be led with one strategic logic. The administrati
ve costs of a company with two distinct businesses may be larger than the economic gains of the 
linkages. Tampella's machinery production seems to have had more advantage of the same 
company's paper and board production in R&D than was the case in Ahlström. One reason for this 
is that Tampella's machinery industry and paper industry had a joint R&D center in Anjala whereas 
the cooperation in R&D was less active between Ahlström's Karhula and Varkaus.

Fifth, Finnish paper and board mills have considered it difficult and risky to make large orders from 
foreign firms. This is understandable in light of the nature of the product. Problem free service and 
other necessary contacts and a common language make Finnish manufacturers more desirable 
partners compared to foreign firms.
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5.2.3 Development of Relationships

The relationships between the paper and board mills and the machinery suppliers in Finland have 
changed quite profoundly in the time period between 1948 and the 1990s, as illustrated in Table 
18.41

In the 1940s and 1950s, paper mills still had large engineering shops and even foundries and were 
thus able to make most reparations and small modernizations of their machines themselves. Most 
often modernizations of paper machines were made by several machinery manufacturers and the 
paper mill's technical department coordinated the work. The responsibility of a single machine 
supplier was limited both in terms of work with the machine and time span. One reason for buying 
parts from several machinery manufacturers was the lack of foreign currency, which forced the 
paper mills to buy at least some part of the machinery from Finnish manufacturers, even if the main 
supplier was a foreign company. (Alajoutsijärvi 1993, 57)

Table 18: Development of the Relationship between Paper Mills and Machinery Suppliers

Year Characteristics of buyer-seller rela
tionships

Characteristics of agreements

Own foundries and large technical depart
ments in paper mills, the responsibility of 
individual suppliers restricted, lack of fo
reign currency

1940s and 1950s Short agreements made quickly in the spirit 
of "comradeship"

Paper mills decrease their technological 
self-sufficiency, increased complexity of 
technology, complete deliveries and gua
rantees

1960s and 1970s More extensive and exact agreements in the 
1970s, larger organizations, specialization 
of departments and units, subcontracting, 
consulting, increased complexity of techno
logy____________________________

Paper mills specialized in making paper, 
automized technology with supplementary 
equipment, complete turnkey deliveries, 
service, cooperation to enhance customer's 
technological competitiveness

1980s Even more extensive and exact agreements 
but also some standardization, sometimes 
agreements with penalty for delay in delive
ry and bonus for improved productivity, 
service agreements

Source: Alajoutsijärvi (1993, 59)

Since the 1950s both the buyer and seller organizations have grown and the sales process has 
become increasingly complicated. Trends of the 1980s and 1990s have been more information and 
details, a larger number of specialists of increasingly narrower fields participating in the 
negotiations, and increased use of subcontractors (of machinery producers) as well as consultants 
(of buying mills). (Alajoutsijärvi 1993, 58)

Together with the increasingly comprehensive product concept the relationship between the 
machinery manufacturer and the paper or board mill has become more intensive. When large

“This section is based on Alajoutsijärvi (1993), especially pages 57-82. Although Alajoutsijärvi concentrates on the rela
tionship between Valmet and Kymmene's mills, he notes that this particular relationship probably reflects the development of the 
relationships between paper mills and machinery producers in general.
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investment projects were the main forms of contact between the parties, the contact was infrequent 
and centered around the investments. The time period between large investments in a mill could be 
up to ten years. In the 1980s and 1990s, with the development of the comprehensive service sales, 
the contacts are more continuous and versatile. The nature of the relationship thus seems to have 
become even more a close and long-term partnership than earlier. The longer term relationships have 
further increased the trust felt by the parties toward each other. (Alajoutsijärvi 1993, 59-77)

Table 19 gives an example of the development of the relationship between Valmet and a particular 
mill, Kymmene's Voikkaa mill. Even if the table tells about this specific relationship, the informati
on in the table can also be viewed on a more general level as evidence of how paper mills in general 
have seen Valmet and its strengths and how the relationships between the mills and Valmet have 
developed. The relationship between the machinery manufacturer and the paper or board mill is 
always an individual one, but at least the mills of Kymmene all had rather similar views and 
relationships with Valmet. (Alajoutsijärvi 1993, 67, 72 and 76)

Table 19: Characteristics of the Relationship between Valmet and Kymmene's Voikkaa Mill

Relationship between Valmet and millsYear Valmet as seen by mills

Beginner, only just starting paper machinery pro
duction, but Rautpohja has a good reputation as a 
workshop______________________________________

Reserved, people unknown to each other, Valmet 
inexperienced and incredible

1950

Cooperation partner, flexible, helpful, concentrating 
on newsprint machines, already successful delive
ries for Kymmene's mills

Both parties committed, the management of both 
pa;:ies knows and trusts each other, customers like 
Valmet's spirit of enterprise, Valmet has an urge to 
"show" what it can

1960

Both parties committed, joint "history", large num
ber of contacts at diffe- mt levels, much experience 
of the other party, some routines in the relationships

Valmet about to broaden its product range to inclu
de fine paper machines, leading paper machinery 
supplier in the Nordic countries__________________

1970

Internationalizing, interesting supplier of fine paper 
machines also, further broadening product range, 
important competitor in paper machinery business 
in the world

As 1970s1980

Rather like 1970s and 1980s, but Valmet has had an 
unsuccessful delivery to Voikkaa

Internationalized, number one in the world accor
ding to some statistics, Tampella only competitor in 
the Nordic countries

1990

Source: Modified from Alajoutsijärvi (1993, 67)

Valmet's development from a new and inexperienced paper machine manufacturer in 1948 to one 
of the three leading companies in the world in the 1980s and 1990s has had its own effect on the 
supplier-customer relations. Valmet has undergone a development of its technical capabilities, an 
internationalization process, a growth process, a merger and acquisition process and a growth of the 
company's self-confidence. Moreover, the strong personalities of the company, such as Gunnar Rask 
and Erkki Ikävalko in the 1950s and 1960s and Matti Kankaanpää and Jori Pesonen in the 1970s and 
1980s, have had their effect on the customer relations. (Alajoutsijärvi 1993, 60)
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5.2.4 The Importance of Close and Long-term Relationships

A close and long-term relationship is important both for the buying mill and for the machinery 
producer especially due to the nature of the product, the paper or board machine. A paper or board 
machine is such a technically complex and costly investment even for a large company that a great 
measure of trust towards the machinery supplier is necessary. A new paper or board machine is 
built, or an old one modernized, so infrequently, and the project is so large and time-consuming, that 
each large investment project is an event of strategic importance both for the buying mill and the 
machinery supplier. The risks for both companies are large, and an unsuccessful project hurts both 
companies severely. The buying mill may loose a major part of its production capacity and a smaller 
mill, in the worst scenario, may even suffer bankruptcy. Furthermore, because a paper machine is 
used for several decades and it is very costly to rebuild, it is very important that the machinery 
concept is a functioning one from the beginning. For a machinery manufacturer the delivery is 
equally important in an economic sense, and in the case of an unsuccessful delivery the machinery 
supplier risks loosing its reputation in the business for a long time. Furthermore, an unsuccessful 
delivery often means that the careers of the persons involved are at stake. (Alajoutsijärvi 1993, 4)

An illustrative example of the effects for the machinery supplier of an unsuccessful paper machine 
delivery is given by Alajoutsijärvi (1993, 77). Beloit made an unsuccessful delivery to Kymmene 
in 1955-57 and was not willing to invest in making the machine function. Since then Kymmene has 
not bought anything except one coater from Beloit. Due to the unsuccessful delivery Beloit did not 
only loose Kymmene as a customer but gained a negative reputation in the whole of Finland and the 
Nordic countries. Of great importance is also the attitude which the machinery supplier takes 
towards an unsuccessful delivery. Valmet has also had unsuccessful deliveries, but it has tried its 
best to correct its mistakes and make the machines function whereas Beloit was not interested in the 
after sale functioning of its machines. (Alajoutsijärvi 1993, 77)

A close and long-term relationship between the buying and supplying companies increases the trust 
felt by the companies towards each other, lowers the risks involved in the investment and thus 
makes the project more attractive. Often the relationships between Finnish machinery suppliers and 
buying mills have been more like partnerships than competitive relationships. The following 
examples of buyer-supplier relationships in different situations will illustrate the wide importance 
of close relationships.

5.2.4.1 Examples of Successful Joint Technology Development

A close relationship between the machinery producer and buying mill is particularly important in 
creation of technological advances. The cooperation with United Paper Mills (Yhtyneet Paperiteh
taat), now part of UPM-Kymmene, seems to have been a particularly important source of advantage 
to Valmet. UPM has had a very high level of technological knowledge which has enhanced its 
possibilities of taking calculated risks in new paper machinery concepts. The company has been 
actively developing new technologies in cooperation with Valmet and also been ready to accept 
risks in order to create new solutions, which Valmet has not delivered earlier. A smaller and less 
experienced paper mill is not likely to buy a concept never delivered before. Due to its strong 
technological knowledge UPM has gained a reputation for being able to start new paper machines 
successfully (Euroopan suurimman... Helsingin Sanomat September 12, 1995, B6).

More specifically, the Simpele paper mill of United Paper Mills has twice been an important first
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buyer of Valmet's new constructions. In 1954 Simpele was the first Finnish mill to buy an entire 
paper machine from Valmet (Alajoutsijärvi 1993, 28), and two decades later, in 1973, Simpele 
became the first to buy a machine with Valmet's new twin-wire former, the Sym-former. The 
delivery of the first Sym-former twin-wire machine required extensive development work together 
with the buyer both before, during, and after the actual building of the machine. Valmet was able 
to convince Simpele mill of the functioning of the new technology by doing pilot machine test runs, 
and the mill was ready to take the risk of buying Valmet's first twin-wire former. Also Simpele mill 
has benefited from its courage as the sales price and guarantees in such first deliveries of new 
technology tend to be advantageous.

A further illustrative example of cooperation between Valmet and United Paper Mills is the biggest 
SC paper machine in the world which Valmet delivered to United Paper Mills' Jämsänkoski mill in 
October 1992. Jämsänkoski PM 6 was set up in record time and the start-up was a success. Before 
the start-up the project had lasted for three years and extensive cooperation between United Paper 
Mills and Valmet had been done in R&D and planning. The machine had a new concept for the wet 
end and wire sections and was so successful that it broke world speed records from the beginning. 
The new technology focused on improving the symmetrical formation of the paper web, which has 
long been a problematic issue and focus of much research. Shortly after this delivery the same 
concept, developed in cooperation with the Finnish customer, was also delivered to a mill in 
Norway. Furthermore, United Paper Mills has been the frontrunner in many new ideas also in the 
use of recycled paper, which has increased Valmet's knowledge in this field.

Valmet's relationship to another large Finnish paper company, Kymmene, has also been important 
for Valmet's technology development. Kymmene's Kuusankoski mill has been an important 
customer for Valmet in several projects which have increased Valmet's capabilities as well as 
brought important reference machines. In 1960 Kuusankoski modernized its SC paper machine 
which produced gravure paper. Valmet made the modernization and gained experience in gravure 
paper, which it could utilize in another similar project in Kvamsved in Sweden. Furthermore, in 
1981-83 Valmet delivered the so far largest fine paper machine in the world to Kuusankoski. The 
machine became an important reference for Valmet, which is illustrated in the fact that more than 
4000 guests, among them IP's president, came to look at the machine during its first year of 
production. Before the order Kuusankoski mill told Valmet that Valmet's headbox was not good 
enough and that the mill would order the headbox from Voith unless Valmet improved its 
construction. This had a pressure effect on Valmet and the company quickly made a new headbox, 
which it soon delivered to two of Kymmene's mills. (Alajoutsijärvi 1993, 44 and 48-49) The 
relationship of Valmet and Kymmene's Voikkaa mill in developing suction rolls, a further example 
of successful technology development, was discussed in Chapter three.

A third example of a demanding buyer pressuring a Finnish paper machinery producer to meet very 
high quality standards is the relationship between Tervakoski Oy and Ahlström's Karhula unit. 
Tervakoski, a paper mill specializing in special and fine papers, ordered the first entirely Finnish 
designed and produced paper machine from Karhula in 1948. Because Karhula was an inexperien
ced machinery producer, Tervakoski wanted to be sure of Karhula's capabilities and therefore was 
willing to give all its knowledge of fine paper machines to Karhula. Tervakoski even wanted to 
make the machine a future reference machine for Karhula. The first entirely Finnish-built paper 
machine was a success and Tervakoski bought its second machine from Karhula already in 1951. 
The relationship between Tervakoski and Karhula has been an important one for both companies 
and by 1990 Karhula, now part of Valmet, had delivered seven entire paper machines as well as 
several modernizations to Tervakoski. Karhula's knowledge in fine paper machinery is much due
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to its cooperation with Tervakoski. (Noronkoski 1990, 128-129)

Ahlström's Karhula also had a good relationship with Serlachius' Tako Tampere mill. In the early 
1980s Karhula delivered a board machine modernization to Tako with a new packaging board 
technology. The original idea of this technology seems to have come from Tako, but it was easily 
transferred to Karhula as one of Tako's engineers became manager in Karhula's workshop at the 
same time. The new technology was developed jointly by Karhula and Tako, and not least because 
of good personal relations it became successful and led to further deliveries.

In technology development, however, the risk of failure is always present, and not all of Valmet's 
R&D cooperation projects with mills have been successes. This is one of the reasons why finding 
partners who are willing to take the risks of joint R&D is so important for a machinery manufactu
rer. In 1969, Valmet and Enso-Gutzeit established an experimental paper mill in which Valmet built 
a 2,5 metres wide pilot machine. (Jensen 1968, 125) The initial purpose of this machine was that 
it could be used both as a production machine for Enso and a test machine for Valmet, but it turned 
out to be too small for production purposes and too large and expensive for testing purposes. This 
experience taught Valmet that pilot machines and production machines must be separate, and a pilot 
machine has to be simple enough in order to enable different trial runs and frequent changes of the 
concept.

5.2.4.2 Early Demand of Large Paper Machines

In terms of early demand, the Finnish buyers have had an important effect on the kinds of machinery 
produced by the Finnish machinery suppliers. According to Porter (1990b, 95), early local demand 
for a product or service in domestic markets, provided it anticipates international buyer needs, helps 
local firms to move sooner than foreign rivals to become established in an industry.42

Table 20: Capacities in Metric Tons of Paper and Board Machines in Some Important Paper and 
Board Producing Countries

SwedenYear Finland Canada USA Japan Germany

1960 19000 26000 11000 19000 6000 7000

1986 66000 56000 54000 50000 25000 23000

1995 115000 80000 85000 70000 42000 40000

Source: Jaakko Pöyry Consulting

In the first years after entry into the paper and board machinery business the Finnish metal industry 
workshops had to decide on their strategies concerning product and market segments. For example, 
the important decision concerning the size of the machinery to be produced had to be made. The 
paper machinery suppliers started to produce large paper machines which turned out to be an inc
reasingly important trend in the decades after the Second World War. The reason for the large

42According to Porter (1990b, 91), such anticipatory buyer needs may, for example, arise because a nation's political or social 
values foreshadow needs that will ultimately emerge elsewhere. Such values can for example be seen in the concern for the 
environment, concern for social welfare, appetite for credit and desire for convenience. Regulations which lead those of other nations 
can also benefit competitive advantage.
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machine size was the demand from the Finnish paper and board industry, which has been characteri
zed by large machines compared to most other important forest industry countries (Mannerkoski 
1993, 5). This can be seen in Table 20.

The average size of Finnish paper and board machines is markedly larger than the average size of 
the world's paper machines in almost all paper and board grades. The Finnish tradition of large 
machines and production sites stems from the period when the Finnish industry mainly produced 
bulk products like newsprint. Already in the 1960s the Finnish average machine size was among the 
largest in the world, and during the 1970s and 1980s it grew to become the largest. According to the 
interviewees, in 1993 Finland is the country with the largest average capacity of paper machines, 
94.000 tons per machine. The smallest capacity is in China, 3.600 tons per machine. A recent 
example of the large Finnish machine size is the order made by Yhtyneet Paperitehtaat in August 
1995 for the world's largest LWC paper machine. The capacity of the machine is going to be 400 
000 tons annually when most most LWC machines only have half of this capacity. (Maailman 
suurin paperikone Raumalle, Helsingin Sanomat August 1995, В12)

The size of the paper machine usually refers to the wire width of the machine. Wide paper machines 
have traditionally been used in the production of so called bulk or mass production paper grades, 
especially newsprint, in which Finnish industry has been particularly strong. Thus, the Finnish paper 
industry had become accustomed to wide machines. The size of the machines has also been growing 
faster in Finland than in many of the rival countries. During the whole post-war period the trend in 
the major paper producing countries has been towards larger machines and Finnish paper mills have 
been in the forefront of the development. The Finnish demand conditions thus seem to have been 
an important pressure effect as well as an early signal for the machinery producers to specialize in 
large paper machines. The size and speed of the machines delivered by the Finnish producers have 
increased substantially in the decades after the Second World War, as is illustrated by the following 
examples. In 1954 Valmet delivered its first entire paper machine to United Paper Mills in Simpele, 
Finland, and the machine had a wire width of 2400 mm and top speed of 350 m/minute. Tampella’s 
first tissue machine was delivered one year earlier with a wire width of 3000 mm and a top speed 
of 250 m/minute whereas Wärtsilä’s 1957 newsprint machine delivered to Switzerland measured 
4100 mm and ran at 600 m/minute. In the 1990s, in turn, Valmet’s machines are 10000 mm wide 
and run at top speeds of up to 1800 m/minute. (Annual reports, Noronkoski 1990, Tampella 1992, 
Alajoutsijärvi 1993, Iivonen 1995, Nieminen 1995)

In addition to large size, Finnish mills have also acquired new technology, especially compared to 
the USA. In 1986 as much as 75% of paper and board machines in North America were started 
before 1960 (Jaakkola 1986, 63). Valmet, in particular, was well equipped for production of large 
machinery due to the legacy from its time as a gun factory. Rautpohja mill had developed a strong 
workshop knowledge during arms production and war reparations production. The mill had become 
used to the strong quality and precision standards required in the annament industry. After the arms 
production and war reparations periods Rautpohja had a stock of machinery and equipment suitable 
for production of large machinery products. When Valmet after the war reparations period was in 
the situation that it had to choose the products it would manufacture in the future, large paper ma
chines were a natural choice due to Rautpohja's capabilities and machinery stock.

Thus, in Valmet's case, the decision to start producing large paper machines was perhaps not only 
the result of a conscious choice of strategy. It was to some extent also the result of the events of the 
previous 10 years. After the initial choice, however, Valmet has continuously during its more than
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40 years as a paper machine manufacturer specifically aimed at being competitive in large paper ma
chines. Thanks to this consistency the company has accumulated a substantial amount of knowledge 
especially in large machines.

Ahlström took a somewhat different path than the other three Finnish paper machine producers. Like 
Wärtsilä and Tampella, it also had a history of producing machinery for cellulose mills so paper 
machines were a tempting alternative also to Ahlström's Karhula works. However, Karhula did not 
start producing large paper machines as the other Finnish companies but specialized in the 
production of smaller fine paper machines for special papers (Jensen 1968,125; Alajoutsijärvi 1993,
29). Hans Ahlström saw it as wise not to create unnecessary competition between the Finnish 
companies and restrained his engineers from acquiring lathes big enough to be able to be used in 
the production of large paper machines (Björklund 1983, 87). Ahlström's choice later proved to be 
less successful as the importance of machine size grew in the 1950s and 1960s.

5.2.4.3 Examples of Successful Reference Machines

The following examples illustrate the importance of close relations to paper and board mills in 
helping Finnish machinery manufacturers gain international positions. The first example is the 
cooperation between Wärtsilä and Nordland Papier in Germany.43 Wärtsilä delivered new fine paper 
machines to the mill owned by Kymi-Kymmene in 1967-69 and 1970-71. After the TVW agreement 
Valmet has overtaken Wärtsilä’s position in delivering machinery to Nordland Papier. Nordland 
Papier helped Valmet in getting its first important reference in fine paper machines and Valmet 
delivered such a machine to Germany in 1975-77 (Alajoutsijärvi 1993,47).

Valmet has viewed Nordland Papier as an important reference mill in Central Europe and eagerly 
gone into product development projects with the German mill. Nordland Papier is known to be a 
very demanding customer, but Valmet has been able to create a very close relationship with the mill. 
When Kymmene, the owner of Nordland Papier, considered buying machinery from some other 
company, for example German Voith, the German mill insisted that Valmet build its new fine paper 
machine in 1990-91 (Alajoutsijärvi 1993, 73). The good relationship with Nordland Papier also 
helps Valmet in another way. The German mill's technical director Hoppe has become a person who 
makes good advertising for Valmet in Germany. As an active member of paper manufacturers' 
associations in Germany he communicates his positive experiences with Valmet's machinery to 
other German paper mills. Particularly important in Germany has been the environmental technolo
gy, more specifically the water purification equipment, installed in the Nordland Papier mill.

Another illustrative example of close cooperation between a Finnish machinery manufacturer and 
a paper mill is that between Tampella and Enso-Gutzeit in the 1960s, when Enso-Gutzeit became 
an important partner in Tampella's aim to enter the North American market. Tampella's first delivery 
to the USA was a liner board machine to Owens-Illinois company in Texas in 1965. Credit for the 
delivery can be given to general manager Johan Nykopp of Tampella and the cooperation with 
Enso-Gutzeit. Tampella delivered the machines and thus acquired important references in a new 
market area, and Enso-Gutzeit, as a large forest company, helped Tampella with marketing in the 
USA and also guaranteed some of the sales of the board produced in the new mill. A further 
outcome of the cooperation with Enso was the paperboard machine to Pineville Kraft in 1966, of

43Nordland Papier GmbH was originally a greenfield investment made by Oy Kaukas Ab and Oy Kymi-Kymmene Ab in 
Germany. The mill was ready to start production in 1969.
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which Tampella and Enso-Gutzeit both were owners with 20 % shares from 1965. (Björklund 1983, 
95, 97-98 and 101) Much due to the cooperation with Enso-Gutzeit, Tampella was the first of the 
Finnish machinery producers to succeed in entering the North American market.

A further example of a cooperation relationship, which has been important for Valmet's 
development, is the cooperation with Kymmene's Voikkaa mill. Valmet and Voikkaa had several 
joint development projects and good personal contacts also in time periods between large investment 
projects. Valmet delivered its first wide newsprint machine to Voikkaa in 1959-61. Valmet got the 
order despite participation of Beloit, Black Clawson and Millsbom in the competitive bidding. 
Valmet put much effort into the delivery in order to ensure the satisfaction of the customer, and the 
machine became an important reference machine for future orders. After the delivery Valmet was 
ready to service the machine at any time of the day. Voikkaa mill wanted to have a reliable Finnish 
machinery manufacturer as a long term partner and therefore also the mill put effort into the 
cooperation. As a result of this successful delivery the relationship between Valmet and Voikkaa 
mill became close. During the project persons working for both organizations learnt to know each 
other personally, and technical development improved because the machine had been built in 
cooperation. (Alajoutsijärvi 1993, 31-32)

Later, in 1966-68, Voikkaa was willing to acquire an SC paper machine from Valmet even if Valmet 
had no earlier references of SC machines. This was an important learning period for Valmet also 
in another sense: the delivery was one of the first comprehensive paper machine deliveries in 
Finland including the planning of the mill, test runs and paper machinery. The order would not have 
been possible without a trusting and close relationship between the firms. Also in the 1980s Voikkaa 
played an important role in creating a new reference machine to Valmet. In 1985-86 Voikkaa's old 
newsprint machine PM 11 was rebuilt to producing online-coated LWC paper. This was a large 
technological leap and the machine was Valmet's first online machine and as such important for 
Valmet's future success. (Alajoutsijärvi 1993, 34 and 37)

5.2.4.4 Customer Orientation

When a customer complains about some weakness in the quality of the paper of a delivered 
machine, Valmet takes part in solving the problem by making tests until the quality is satisfactory, 
and thus learns how to make the machine better next time. By showing flexibility in cooperating 
with the customers on a long-term basis and improving the machine until it is flawless Valmet has 
got many good reference machines. As noted above, without good earlier references it is almost 
impossible to sell a new paper or board machine. But bad references have an even stronger effect 
as an unsuccessful start-up is likely to be remembered for a long time.

There are several examples of Valmet's commitment to customer orientation and flexibility. Before 
having a widespread service network, Valmet sent workers to repair machines on short notice to far 
away places in order to keep up the company's reputation. The company's troubleshooters are on call 
round the clock so that the mills can get the service as soon as possible and avoid expensive shut
downs. Valmet has gained a reputation of a reliable company that keeps the machines running, has 
a good success rate in projects, and keeps the time schedules.

Already in the 1950s Voikkaa's engineers appreciated Valmet's flexible and humble attitude toward 
the customer, compared to Beloit's more self-conscious attitude. During measurements at Voikkaa 
in the early 1970s, Valmet's engineers noticed a small crack in the suction roll of PM 18. It was
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estimated that the suction roll would last only two more months. Immediately Valmet started to 
build a reserve suction roll and when the old one broke, Valmet could without delay deliver the new 
one and Voikkaa was pleased to avoid an expensive shutdown of production. Beloit's director 
general Harry Moore was known to be less flexible and Beloit's attitude can be characterized as 
arrogant, as was mentioned by several interviewees. However, some Finnish companies, especially 
Enso-Gutzeit, had close cooperation with Beloit and good experiences of the company in the 1940s 
and 1950s. (Alajoutsijärvi 1993, 29-32, 35 and 62)

A further example of Valmet's flexibility is the paper machine delivered to Yhtyneet Paperitehtaat 
in October 1992 which started ahead of schedule. The customer was able to make the start-up sooner 
and Valmet agreed to tighten its own schedule after discussions with Yhtyneet. Another example 
of Valmet's flexibility is also related to Yhtyneet. Rauma-Repola had ordered a paper machine to 
its Joutseno mill. But because of a restructuring of the businesses of Rauma-Repola and Yhtyneet, 
Joutseno became a part of Yhtyneet Paperitehtaat. Yhtyneet wanted to cancel the order of the new 
machine and after negotiations Valmet agreed on this despite a signed contract. Furthermore, 
Valmet has also had the willingness to go through long negotiations with the customers in order to 
get the orders.

5.3 Effects of Demand Conditions on Competitive Advantage

Based on the discussion above it seems clear that the Finnish demand conditions have been 
important in creating and sustaining competitive advantage in the paper and board machinery 
industry. Below the effects of the above described demand conditions on competitive advantage in 
the paper and board machinery industry are analyzed. Examples of actual events, which seem to 
have helped create or sustain a competitive industry, are given in order to illustrate the functioning 
of the Finnish demand conditions. In most examples Valmet is the company in focus, mostly due 
to the fact that Valmet has been the most successful of the Finnish machinery producers, but also 
due to available material.

5.3.1 Advantages Due to Important Forest Cluster

The visibility and importance of the Finnish forest cluster has several effects on the creation of 
competitive advantage in the machinery industries. First, it has made forest companies attractive 
places to work. These firms have enjoyed a pool of the best engineers and other well-educated 
people in Finland. Due to the position of the forest industries as the backbone of the national 
economy, also the related machinery producers have enjoyed a visible and important position among 
Finnish companies.

Second, due to its size and role in bringing export revenue, the forest cluster has long enjoyed a 
special position also among politicians and interest organizations. Through the interest organizations 
of the forest sector and the relations to the political parties and the state, the forest sector is part of 
the political core of the Finnish society.

Third, because 90% of the inputs of the forest industry come from Finland, the industry has large 
multiplier effects to the economy as a whole. Nowhere else is the forest sector the economic engine 
of the country (Lilja et al. 1993,143-144). For example, in addition to the actual forest companies, 
also most other large companies are linked to the forest industries either as suppliers or users.
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Valmet, Kone and Hankkija are suppliers of machinery and equipment, Neste, Kemira and Partek 
deliver energy and chemicals and YIT and Polar are important in creating the infrastructure and 
buildings to the forest industries. Amer has been an important paper processer and thus user of forest 
industry products. (Huolman, 30).

In almost a Porterian manner. Lilja et al. (1993,145) write: "The specialization in the forest industry 
in Finland has resulted in a high concentration of internationally competent paper industry corpora
tions which have mills and mill communities geographically close to each other. This has led to a 
keen competition for upgraded products and production processes. There are several mechanisms 
which enable the rapid diffusion of innovations across company borders despite attempts to keep 
improvements as business secrets. These mechanisms include the closeness of the mills to each 
other, networks derived from the educational institutions, a joint R&D research institute, profes
sional societies, consulting firms, suppliers of machines and systems and career paths from one 
corporation to another."

5.3.2 Pressure Effect on Technology Development

The Finnish paper and board mills' needs have had a pressure effect on technology development in 
the paper and board machinery industry (Alajoutsijärvi 1993, 5). Due to the pressure effect of 
demanding domestic customers and the close relationship to them, Valmet has been able to trim its 
products to high requirements before selling the same products to international markets. The 
initiator in the development of new technology in the paper and board machinery industry is in most 
cases the machinery producer. However, early on in the development process a partner among the 
paper and board producers is sought in order to develop the new product together and thus assure 
that it meets the quality and production requirements of the mills. Therefore close and confidential 
relations with Finnish mills have been important for Valmet.

The delivery of a paper or board machine often comprises joint R&D work with the customer. An 
easy and relaxed flow of information between the buying mill and the machinery supplier is 
necessary to allow successful joint R&D work. Physical and cultural proximity have made frequent 
contacts and personal relationships between Finnish mills and machinery suppliers possible. 
Therefore information flows rapidly and freely and as a result also negative feedback rapidly reaches 
Valmet's management. Due to the customer contacts Valmet has gained much important knowledge 
and has been able to direct its research efforts on the issues of real importance to the customers. 
Moreover, Valmet's attitude towards the buyers has been humble and Valmet has had the ability to 
listen to the mills' problems and learn from them. According to interviewees, Beloit and Voith are 
more likely to put the blaim of problems to the customer's lack of knowledge. Valmet's humble 
attitude can be assumed to be at least partly the result of close relationships with competent and 
demanding Finnish paper and board mills, who are experts in the papermaking process.

It can also be assumed that, due to the close relations as well as physical and cultural proximity, it 
is less risky both for the machinery manufacturer and the buying mill to invest in a new 
technological solution in the domestic market than abroad. Thus, a strong Finnish demand has also 
decreased the risks felt in new innovations. The risk to the buyer is lowered by the domestic 
supplier's necessity to succeed in its home market, as well as good possibilities for training and open 
and rapid communication. (Hemesniemi 1993, 8)

The development work of Valmet is done together with both Finnish and foreign paper and board
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companies. Even if it is easier with Finnish companies due to physical and cultural proximity, 
successful cooperation has also been done with companies abroad. According to the interviewees, 
Valmet's most important Finnish cooperation partners in R&D projects have been the mills of 
former Yhtyneet Paperitehtaat, Kymmene and Enso-Gutzeit. Foreign cooperation partners have been 
IP, Weyerhauser, Georgia Pacific and Boise, among others.

5.3.3 Advantage Due to Large Machine Size

As a result of Finnish demand, Wärtsilä, Valmet and Tampella all started to produce large paper 
machines after the war reparations period and large paper machines have become Finland's and 
especially Valmet's speciality in paper and board machine technology. In the early 1950s large and 
fast paper machines were used for production of newsprint and magazine paper only. Valmet did 
not see small fine paper machines as desirable products because fine paper exports of Finnish mills 
were small in the 1950s and 1960s. The Central European countries also had own production of fine 
paper. Finnish mills concentrated on newsprint mainly because it needed much wood as raw 
material. 44

Machine size and particularly wire width grew rapidly in the Nordic countries and North America 
in the 1950s and 1960s, making it an advantage for the Finnish machinery producers to have had 
an early domestic demand of such machines. Furthermore, in the mid-1970s the belief that the 
technologies of newsprint, magazine and fine paper machines were widely differing diminished, 
which led to an even more important role of large machines in paper production. (Alajoutsijärvi 
1993,47) All types of paper machines also became faster: in the 1950s the top speeds were 500-600 
metres per minute, but in the late 1970s the capacity was already 1000 metres per minute. The 
biggest breadth of paper produced was 692 centimetres in the 1950s and 875 in the 1980s, 
respectively. (Hjerppe 1982, 419) Presently also SC and fine papers are suited for large scale 
production with large machines. In these papers the quality differences demanded by customers are 
small, meaning that the machine can produce more or less the same kind of product continuously.

The reason why the size of the machine was such an important factor in the first decades after the 
war was that the markets of paper were growing rapidly and the key question was to be able to 
satisfy the growing demand. Later on the economies of scale gained by large scale production have 
made the size of the machine increasingly important. The initial decisions concerning machine size, 
thus, had a strong effect on the development of the manufacturers all through the 1950s and 1960s, 
and eventually also were among the reasons for Valmet's growing dominance in Finland in the 
1970s and 1980s.

Despite the gains from economies of scale, the size of the paper machine has been debated in recent 
years. The debate is relevant for the Finnish paper and board machinery industry due to Valmet's 
specialization in the very large paper machines. Lately the increasing importance of smaller and 
simpler machines has often been pointed out, especially in the Asian markets and some European 
population centres. The so called minimill concept has been actively discussed. For example, in 
some cities the amount of waste paper is enough to justify running a paper mill with small machines 
near the population centers. This concept has already been used in board production because there 
the technology related to use of recycled paper is simpler.

“Alajoutsijärvi's (1993, 28) interview of Lennart Gräsbeck.
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The general view in the Finnish industry, for example in Valmet and Pöyry, seems to be that the 
importance of small machines has been exaggerated, although a limited market for them does exist. 
The small paper machines are not considered a threat to Valmet's large machines. This view can be 
defended as the trend still seems to be towards larger paper machines. From the mid 1980s the 
average capacity of new paper machines has tripled from 30.000 tonnes to 100.000 and the 
capacities of new paper machines are above the average capacities all over the world. However, the 
present 10 meter width of the paper machines seems to be some kind of a limit for the time being. 
Making wider machines causes problems in manufacturing the very large components, and it is also 
difficult to find subcontractors who can deliver such large components.

5.3.4 Reference Machines

The importance of domestic buyers who have been willing to go into extensive development 
projects and thus create reference machines for Valmet, is only fully appreciated when the nature 
of the paper and board machinery business is understood. Due to the nature of the machinery 
delivery, earlier successful reference machines are essential for machinery producers in staying in 
the competition. Few paper and board mills are willing to take the risk of entering a major 
investment project with a machinery manufacturer with no major references in the product in 
question. This is why the role of many Finnish paper and board mills as buyers of new technology 
from the Finnish machinery suppliers' can hardly be overestimated.45

Already by delivering machines to the internationally competitive Finnish paper and board mills in 
Finland the machinery manufacturers have proved their skills. In addition to bringing the demands 
of international paper and board markets to the Finnish machinery manufacturers, the Finnish paper 
and board companies have also helped in finding international markets for the machinery producers. 
When the Finnish companies started to internationalize through FDI in Europe in the 1970s and 
1980s, it was natural that they purchased Finnish machines also to mills outside Finland. Thereby 
the Finnish machinery producers also gained important references in the Central European market. 
Moreover, it can be argued that the Swedish paper and board industry to some extent considers 
Valmet as its home supplier and thus also the internationalization of the Swedish industry has 
helped Valmet. For example Stora Kopparbergs Bergslags AB ordered Valmet's machinery to its 
Canadian Nova Scotia Pulp Ltd paper mill already in 1969 (Valmet’s annual report 1969, 3).

5.3.5 Early Internationalization

A relatively small home market is often seen as a main reason for early internationalization.46 The 
relatively small absolute size of the Finnish market combined with the lack of investment capital 
in Finland in the early postwar years forced the Finnish paper and board machinery manufacturers 
to look for markets abroad early. Valmet, in fact, started its career as a paper machine manufacturer 
by delivering two machines to Poland in 1953 (Alajoutsijärvi 1993,28) and also Ahlström, Wärtsilä 
and Tampella exported machines to socialist countries already in the early 1950s. However, a strong

45In a first delivery of a new technology the guarantees given to the paper or board mill have to be good and the profit margin 

is often small for the machinery supplier. Due to the necessity of reference machines it still pays for the machinery supplier to make 
the first delivery as thoroughly as possible even if the costs are high and the delivery brings no profit.

46Luostarinen (1979) stressed that the small Finnish market is an important incentive for Finnish companies to internationalize.
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internationalization in the form of exports to Western markets started in the 1960s.

American Beloit's home market is many times larger than the Finnish market. Furthermore, the 
Second World War did not affect the US home market to the same extent as Finland, and investment 
capital was not scarce due to the war. These factors may have worked to lower and delay Beloit's 
commitment to international markets.

The relatively small absolute size of the Finnish paper and board industry may also have caused 
some disadvantages for the Finnish machinery producers. Due to a large home market the US 
companies can have a wider product range in their machinery. The leading US machinery producer 
Beloit has manufactured machinery for the making of all kinds of printing papers, tissue and 
packing board whereas Valmet in Finland has, especially before the acquisitions in the late 1980s, 
concentrated on machinery for printing papers only. The role of tissue, fo example, has been less 
significant in the Finnish industry.

5.3.6 Commitment to Customer Orientation and Flexibility

Much due to the close and long-term relationship between Valmet and the Finnish paper and board 
mills, Valmet has become used to taking care of the customer even after the machinery delivery and 
learned flexibility to various needs of the mills. In Finland, the relationship with the buying mill 
does not end after the delivery of the machinery. Rather, the machine is continually improved in 
close cooperation with the mill.

Valmet seems to have gained an edge in marketing among the Finnish machinery producers. 
Ahlström's organization, for example, was not as well as Valmet able to answer to the growing need 
of marketing which the liberalization of foreign trade spurred, and inadequate contacts had also led 
to bad cooperation between different levels of the organization in some investment projects. 
However, the start of marketing was difficult also for Valmet in the 1960s. According to a story told 
in Valmet, Matti Kankaanpää, after having returned to Finland from a six year period at US Beloit, 
asked why Valmet did not market its paper machines more vigorously. The general manager of 
Rautpohja factory Gunnar Rask answered: "There is no need for any such thing, they'll come to our 
door and ask, if they want our machines".

On the whole, however, flexibility towards customer needs seems to have been Valmet's strength 
compared to the other two big machinery manufacturers, Beloit and Voith. The impression among 
the interviewees was that Beloit, in particular, has not taken as good care of its customers after 
delivery as Valmet or Tampella (Jaakkola 1986, 73). Perhaps a reason for the difference between 
the Finnish workshops and Beloit lies in Beloit's large home market which makes it more difficult 
to build close contacts to the mills than in Finland. For example, in the 1950s Beloit made 
unsuccessful modernizations of two of Kymi Voikkaa's paper machines. Due to these moderniza
tions the quality, production capacity and reputation of Voikkaa went down. Beloit's constructions 
were not functioning as planned, but the American company did not want to take responsibility of 
the unsuccessful modernizations. Beloit's attitude was that Voikkaa had approved of the offer and 
the drawings, and refused to do anything to the unsuccessful machines. After this experience 
Voikkaa was ready to try Finnish machinery producers and the mill also wanted to take part in the 
development work of its paper machines. (Alajoutsijärvi 1993)
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5.3.7 Process Handling Skills

The sophisticated process handling skills of the Finnish paper and board mills have been an 
advantage to the Finnish machinery suppliers due to gaining of important knowledge from the 
cooperation with the mills. As the backbone of Finnish industry, the forest companies have attracted 
the best engineers in the country as employees. Due to close contacts to the paper and board mills 
also the machinery producers have been able to utilize the high international level of knowledge in 
the industry.

This advantage of process handling skills, however, may be decreasing. Due to increased automa
tisation of the papermaking process, the trend is towards less and less direct contact with the 
machine in the paper and board mills. Moreover, the paper mills are by now accustomed to qualified 
and speedy service from Valmet leading to decreased willingness by the mills themselves to take 
care of any problems in the machine. These developments may eventually lead to decreased know
how of the papermaking process in the mills. On the other hand, some interviewees were of the 
opinion that a strong emphasis on process research may have had negative effects on the develop
ment of the actual machinery engineering.

5.3.8 Successful Start-ups

The Finnish practise of start-ups delivered by the machinery producer seems to have been an 
advantage especially compared to the USA. In Scandinavia the same installment and start-up crew 
is used in the start-ups of several machines. Due to increased experience of the crews the machines 
start faster and with fewer problems, and Finnish start-up creaws are known for reliability (Jaakkola 
1986, 77) In Finland a special advantage is the close cooperation between machinery producers and 
paper and board mills, which has made possible the use of specialists from Finnish customer mills 
in the start-ups of Valmet’s machines abroad at competitors’ mills. Furthermore, in Scandinavia and 
Western Europe the machinery producer delivers the machine installed and ready to start production. 
In the USA, due to the labor union's demands, as well as in Japan and Southeast Asia, the machinery 
producer only delivers the machinery and equipment and provides installment and start-up aid to 
the customer but the actual installment and start-up are performed by a third company specializing 
in these activities. (Seppänen 1996, 27) According to the interviewees, this sometimes causes the 
problem that the mechanics are not as qualified as the machinery supplier's crew would have been.

Valmet has emhasized development of start-up services especially since the 1980s. This has led to 
the establishment of Valmet's own start-up crews, who take care of the start-up, control, and training 
of the customer's employees. This emphasis has led to good results, for example world record start
up speeds of 1000-1200 m/min.
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TIIVISTELMÄ

Kilpailuetu Suomen paperi-ja kartonkikonetoimialalla

Toimialan kilpailuetua voidaan tutkia Michael Porterin kehittämän niin sanotun timanttimallin 
avulla. Tässä työssä timanttimallia hyödynnetään Suomen paperi- ja kartonkikonetoimialan 
kilpailuetua tarkasteltaessa. Työn jäsennys on laadittu pääpiirtein timanttimallin osatekijöiden 
mukaiseksi.

1 Tuotannontekijäolot

Timanttimallissa tuotannontekijäolot ymmärretään laajassa merkityksessä. Tuotannontekijät 
käsittävät raaka-aineet, sijainnin, ilmaston, työvoiman laadun ja määrän, koulutustason, tutkimus- 
ja kehityspanoksen sekä joukon muita innovaatiotoimintaan vaikuttavia tekijöitä.

Suomessa teollisuuden metsäkeskeisyys on ollut voimakas paperi- ja kartonkikonetoimialaa 
tukenut tekijä. Kuluvan vuosisadan alusta lähtien nimenomaan paperien ja kartonkien motanto on 
muodostunut yhä merkittävämmäksi teollisuudenhaaraksi Suomessa. Tämä on merkinnyt paperi- 
ja kartonkiteollisuuteen liittyvän tutkimuksen, motekehityksen ja koulutuksen kohoamista Suomen 
innovaatiojärjestelmän keskeisiksi osiksi.

Tärkeimpiä mtkimuslaitoksia ovat olleet 1916 perustettu Keskuslaboratorio KCL Otaniemessä, 
toisen maailmansodan aikana perustettu Valtion teknillinen tutkimuslaitos VTT, Helsingin ja 
Lappeenrannan tekniset korkeakoulut, sekä Turun, Tampereen, Jyväskylän ja Oulun yliopistot. 
Kaikissa näissä on luotu paperi- ja kartonkikoneteollisuuteen liittyvää erikoistunutta tietoa, josta 
koneteollisuus on hyötynyt. Suomi on esimerkiksi niiden harvojen maiden joukossa, joissa 
koulutettu nimenomaan paperi-insinöörejä eikä yleisemmällä tasolla kemianteollisuuden tai 
prosessiteollisuuden insinöörejä. Paperi- ja kartonkikonetoimiala on siis Suomessa löytänyt 
asiantuntijoita, joita kilpailijamaissa ei ole samassa suhteessa ollut.

on

Toinen tuotannontekijöihin liittyvä kilpailuetu on ollut kansallinen rahoitusjärjestelmä, joka 
painottanut paperi- ja kartonkiteollisuutta. Tekniikan Edistämiskeskus TEKES ja Suomen 
itsenäisyyden rahasto SITRA ovat rahoittaneet tutkimusprojekteja, joissa paperi- ja kartonkitehtai
den lisäksi ovat olleet mukana keskeiset konevalmistajat Valmet, Ahlström, Wärtsilä ja Tampella 
sekä kapeisiin erikoistuotteisiin keskittyviä pienyrityksiä.

Edellämainittujen erikoistuneiden tuotannontekijöiden lisäksi Suomessa on ollut saatavilla myös 
yleisempiä tekijöitä, kuten Outokummun ja Rautaruukin jalostamia metalleja sekä teknisen alan 
työntekijöitä. Useimmat työstökoneet sen sijaan on hankittu ulkomailta, lähinnä Saksasta, 
Yhdysvalloista ja Japanista.

on

2 Kysyntäolot

Suomen kansainvälisesti kilpailukykyinen paperi- ja kartonkiteollisuus on luonut suotuisan 
ympäristön paperi-ja kartonkikoneiden rakentajille. Korkeatasoisia tuotteita valmistavat paperi- 
ja kartonkitehtaat ovat vaatineet konetoimittajilta parasta laatua. Vielä toisen maailmansodan 
jälkeen aina 1960-luvulle asti suomalaiset tehtaat ostivat koneita ulkomailta, lähinnä Yhdysval
loista ja Saksasta. Vähitellen suomalainen paperiteollisuus kuitenkin siirtyi suomalaisten



koneenrakentajien asiakkaiksi, mikä on selvä osoitus Suomen paperi- ja kartonkikonetoimialan 
kilpailuedun kasvusta.

Suomalaiset paperi- ja kartonkitehtaat ovat olleet koneenrakentajien tukena tuotekehittelyssä. 
Paperinvalmistajat ovat arvostaneet pitkäaikaisia ja luottamuksellisia suhteita kotimaisiin 
konetoimittajiin ja ovat siksi panostaneet yhteisiin tutkimus- ja tuotekehitysprojekteihin. 
Paperitehtaat ovat myös kyenneet osoittamaan koneissa ilmeneviä puutteita ja korjaustarpeita.

Suomen paperi- ja kartonkiteollisuuden voimakas kansainvälinen asema on auttanut koneenraken
tajia saamaan tärkeitä referenssitoimituksia suurimmilla markkina-alueilla Keski-Euroopassa ja 
Pohjois-Amerikassa. Suomalaiset metsäyritykset ovat nimittäin ostaneet suomalaisia koneita myös 
ulkomaisiin tehtaisiinsa. Lisäksi suomalaisten yritysten vahva 
sanomalehtipapereissa sekä useissa painopapereissa kuten SC, LWC ja MWC on vaikuttanut 
myönteisesti konevalmistajien kilpailuetuun nimenomaan näihin paperilaatuihin liittyvissä 
koneissa.

erityisestiasema

Yhteistyö Suomen paperi- ja kartonkivalmistajien sekä konetoimittajien välillä on ollut 
kansainvälisesti katsoen tiivistä. Tärkeä syy yhteistyön tiiviyteen on maamme pieni koko, minkä 
ansiosta lähes kaikki metsäteollisuuden tärkeillä paikoilla työskentelevät henkilöt tuntevat toisensa. 
Lisäksi yhteistyötä on harjoitettu useissa yhdistyksissä ja yhteisorganisaatioissa, kuten 
Finnpapissa, Finnboardissa, Finncellissä, Convertassa ja TVW:ssä.

3 Tuki-ja lähialat

Suomeen on lähinnä toisen maailmansodan jälkeen syntynyt useita kansainvälisesti kilpailukykyi
siä pieniä ja keskisuuria yrityksiä ja toimialoja, joiden menestys on tukenut paperi- ja kartonki- 
konevalmistajien kilpailuetua. Tärkeimpiä tuki- ja lähialoja ovat olleet paperiteollisuuteen 
erikoistuneet konsulttiyritykset Jaakko Pöyry ja CTS Ekono, prosessiautomaatioon erikoistuneet 
Valmet Automation, Honeywell (entinen Ahlströmin Altim Control) ja ABB Automation, viiroja 
ja huopia valmistava Tamfelt, teloja valmistavat yritykset sekä useat paperikoneiden osiin, 
huoltoon ja ylläpitoon erikoistuneet pienyritykset.

1990-luvun alun laman aikana monet pienet metallialan yritykset menivät konkurssiin ja Valmetin 
on ollut pakko turvautua ulkomaisiin alihankkijoihin. Alihankkijoiden osuus Valmetin 
paperikoneen arvosta on noin 20%, mutta se on nousussa.

Mahdollisena ongelmana tuki- ja lähialoilla voidaan pitää sitä, että useat osatoimittajat eivät ole 
kyenneet kehittymään suuremmiksi, vaan ovat riippuvaisia lähinnä toimituksista Valmetille. Tuki
ja lähialat ovat kuitenkin kokonaisuudessaan sellainen alusrakenne, josta on syntynyt ja syntyy 
jatkossakin koko toimialan kilpailuetua lisääviä innovaatioita.

4 Kilpailu, strategia ja rakenne

Suomen paperi- ja kartonkikonetoimialaa leimasi voimakas kilpailu toisen maailmansodan 
loppumisesta aina 1960-luvun lopulle. Toimialan neljä keskeistä yritystä, Valmet, Ahlström, 
Wärtsilä ja Tampella, aloittivat paperi- ja kartonkikoneiden rakentamisen lähes samanaikaisesti 
1940-luvun lopussa ja 1950-luvun alussa. Ne kilpailivat ankarasti sekä asiakkaista että parhaista 
työntekijöistä. Kilpailu ulottui pätsi kotimaahan myös ulkomaisiin toimituksiin, mitä pidettiin 
toimialalla yleisesti ongelmana. Usein suomalaiset valmistajat laskivat hintojaan keskinäisen



kilpailun tuloksena. Toimialan alkuvaiheissa koettu voimakas kilpailu on kuitenkin ollut 
merkittävä kilpailuetua lisännyt tekijä.

Vuodesta 1969 lähtien toimialalla siirryttiin yhteistoiminnan kauteen, jolloin erityisesti 
kansainvälinen markkinointi hoidettiin yhdessä. Niin sanottu TVW-sopimus käsitti myös työnjaon 
tuotannossa siten, että Valmet keskittyi suuriin sanomalehti-, painopaperi ja hienopaperikoneisiin, 
Tampella keskittyi kartonkikoneisiin ja Wärtsilä keskittyi paperin jälkikäsittelykoneisiin. Ahlström 
jättäytyi tiivistyvän yhteistyön ulkopuolelle ja keskittyi kapeisiin erikoispaperi- ja kartonkikonei
siin.

TVW-yhteistyö lakkasi vuonna 1986 Valmetin ja Wärtsilän paperikone- ja laivanraken- 
nustoimialojen fuusioituessa. Paperikonealalle syntyi Valmet Paper Machinery. Keskittyminen 
jatkui kun Valmet vuonna 1987 osti Ahlströmin ja 1992 Tampellan paperikonetuotannon. 
Keskittymistä on perusteltu kilpailun siirtymisellä globaalille tasolle sekä täkeimpien kilpailijoiden 
yhdistymisillä. Timanttimallin keskeisen väittämän mukaan kotimainen kilpailu on kuitenkin aina 
tärkeämpi kilpailuedun lähde kuin ulkomainen kilpailu, joten keskittyminen Suomen toimialalla 
saattaa olla huolenaihe.

Yritysten strategiat ja rakenteet ovat kokeneet suuria murroksia toimialan 50-vuotisen historian 
aikana. Tärkeimpiä muutoksia on ollut keskittyminen yhä harvempiin tuotealueisiin. Valmet näki 
paperikoneet keskeisenä tuotteenaan aiemmin kuin muut ja tuntuu tämän vuoksi saaneen edun 
kotimaisiin kilpailijoihinsa verrattuna. Wärtsilä keskittyi yhä enemmän laivanrakennukseen, kun 
taas Ahlström panosti liian vähän paperikoneidensa tuotekehitykseen. Myös Tampellan paperi- 
ja kartonkikonetuotanto osoittautui liian pieneksi tehokkaaseen kilpailuun Valmetin kanssa.

5 Ulkopuoliset vaikutukset

Timanttimallin edellämainittujen toimialan sisäisten tekijöiden lisäksi kilpailuetuun vaikuttavat 
ulkoiset tekijät eli valtion rooli, sattuma ja kansainvälinen talous.

Valtion merkitys paperi-ja kartonkikonetoimialan kilpailuedun syntyyn ja kehitykseen on ollut 
suuri. Valmet muodostettiin 1946 valtion metallitehtaista ja yritys säilyi valtioenemmistöisenä aina 
vuoteen 1995 saakka. Valtion merkitys vientiluotoissa ja vientitakuissa on myös ollut suuri, sillä 
paperi- ja kartonkikoneet ovat kalliita investointihyödykkeitä. Lisäksi valtio on koulutuksen ja 
tutkimuksen kautta lisännyt toimialan tuotannontekijöiden laatua sekä puolueettomuuspolitiikallaan 
mahdollistanut paperi- ja kartonkikoneiden toimitukset sosialistisiin maihin Euroopassa ja 
Aasiassa. Vähittäinen ulkomaankaupan vapauttaminen, OECD:hen liittyminen ja integrointi 
Euroopan unioniin mahdollistivat 1950-luvun lopulta lähtien paperikonetoimitukset myös 
länsimarkkinoille.

Sattumalla on ollut merkittävä asema Suomen paperi- ja kartonkikonetoimialan kilpailuedun 
synnyssä. Toinen maailmansota lisäsi metalliteollisuuden merkitystä, koska tärkeimmät konepajat 
valjastettiin tuottamaan aseita armeijan tarpeisiin. Sodan loputtua samat konepajat tuottivat 
metalliteollisuuden tuotteita, muun muassa metsäteollisuuden koneita, sotakorvauksina 
Neuvostoliittoon. Sotakorvaustoimitusten lähestyessä loppuaan 1940-luvun lopussa Valmetin, 
Ahlströmin, Tampellan ja Wärtsilän oli päätettävä tuotevalikoimastaan normaalituotantoon 
siirryttäessä. Paperi- ja kartonkikoneet olivat luonnollinen valinta Suomen metsäteollisuuden 
keskeisen aseman ja osaamiskeskittymän vuoksi. Sotakorvaukset olivat myös kehittäneet 
konepajojen taitoja, sillä Neuvostoliiton laatuvaatimukset olivat olleet korkeat.



Kansainvälisen talouden ja liiketoiminnan vaikutus Suomen paperi- ja kartonkikonetoimialaan 
ollut verrattain suuri alusta lähtien. Suomalaiset valmistajat matkivat ja sovelsivat ulkomaisten 
kilpailijoidensa ratkaisuja kunnes kykenivät itse kehittämään vastaavia. Paperi- ja kartonkikone 
on niin suuri investointi, että ostaja yleensä tutkii tarkasti kaikkien merkittävien toimittajien 
tarjoukset. Kansainvälinen kilpailu on siksi ankaraa. Kotimaisten kilpailijoiden puuttuessa 
kansainvälinen kilpailu on erityisen tärkeää Valmetille.

on

Kansainvälinen liiketoiminta vaikuttaa paitsi kilpailijoiden kautta myös yritysten sisällä, koska 
kaikki kolme merkittävää globaalia kilpailijaa, Valmet, Beloit ja Voith, omistavat tehtaita ja 
motekehitysyksiköitä useissa maissa. Tärkeä tulevaisuuden haaste onkin kansainvälisen verkoston 
hallinta ja hyödyntäminen kilpailuedun kasvattamiseksi. Tärkein markkina-alue, jolla kilpailu jo 
nyt on ankaraa, tulee lähitulevaisuudessa olemaan Aasia.

6 Lopuksi

Kilpailuetu on Suomen paperi- ja kartonkikonetoimialalla kehittynyt merkittävästi kuluneiden 50 
vuoden aikana. Suomalaiset paperikonevalmistajat aloittivat viennin sosialistisiin maihin 1950- 
luvun alussa samanaikaisesti ensimmäisten kotimaisten toimitusten kanssa. Toimialasta tuli 1960- 
luvulla kilpailukykyinen myös kilpailluilla länsimarkkinoilla ja 1980-luvulla maailman johtava. 
Timanttimallin osatekijöiden avulla on ollut mahdollista hahmottaa kehityksen kokonaisuutta, sen 
syitä ja seurauksia. Paperi- ja kartonkikonetoimialan globaalin luonteen vuoksi on kuitenkin 
välttämätöntä liittää tarkasteluun timanttimallin osatekijöihin lisäksi kansainvälinen talous ja 
liiketoiminta.
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ABSTRACT

This study analyzes the reasons for competitive advantage in the Finnish paper and board 
machinery industry. Michael Porter's diamond model is used to capture the important factors in 
the creation of competitive advantage in an industry.

The theoretical part of this study first presents the diamond model and then focuses on the critique 
presented against and the modifications suggested to the model. The principal determinants of the 
diamond model include factor conditions, demand conditions, related and supporting industries 
as well as strategy, structure and rivalry. Furthermore, the model contains two outside deter
minants: the role of government and chance. In order to be useful, Porter's diamond model has 
to be considered in the context of the specific industry and its environment, and modified 
accordingly. In this study, based on the critique, international business activity is added to the 
determinants of the model. Also some macroeconomic variables are studied in addition to the 
model.

With empirical data from literature and interviews the determinants of the diamond model 
analyzed for the paper and board machinery industry. The development of the determinants is 
discussed in a historical perspective with emphasis on explaining the growth and restructuring of 
the industry.

are

After the second world war the Finnish environment was favourable for the birth of the paper and 
board machinery industry. Strong demand and rivalry, sufficient specific knowledge, as well as 
pressure in the form of war reparations payments and export possibilities to socialist countries 
together formed an environment where the paper and board machinery industry quickly became 
successfiil. In the afterwar period the industry has experienced a growth of competitive advantage 
through investment in R&D, and production has been reorganized through several mergers and 
acquisitions. Domestic rivalry between the four machinery producers decreased between the late 
1960s and mid 1980s due to different cooperation arrangements, and ended altogether in 1992. 
A number of supporting and related industries have formed to support paper and board machinery 
production.

In the future the concentration of Nordic production into one firm and the resulting end of 
domestic rivalry could be a problem for the innovativeness of Valmet due to less pressure in the 
most important market. However, due to increased glogalization of competition in the industry, 
the pressure in other markets is likely to be sufficient in order to make Valmet sensitive towards 
the customer. Despite keen rivalry Valmet should actively seek to enter the markets in Asia and 
South America.

The principal role of the government in supporting the Finnish paper and board machinery 
industry is in sustaining a favourable environment for industry and investment. In practise this 
means sustained investment in both general and specific education, particularly in engineering 
sciences and international business skills.

Key words

Competitive advantage, diamond model, critique on the diamond model, paper and board 
machinery industry, paper machines
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6 RELATED AND SUPPORTING INDUSTRIES

This chapter discusses the existence and effect of related and supporting industries in the paper and 
board machinery cluster. The chapter is divided into four main sections. The first section discusses 
related industries, the second discusses supporting industries, and the third section discusses 
associated services of paper and board machinery. Finally, the fourth section discusses the effects 
of related and supporting industries as well as associated services on the competitive advantage of 
the paper and board machinery industry. The discussion of the firms in the chapter especially 
focuses on the links of these firms to paper and board machinery as well as their degree of 
internationalization.

When analyzing supporting industries. Porter mainly focuses on industries supplying components, 
parts or raw materials to the industry in focus. Thus, the second section is here labeled supplying 
industries. It should be noted, however, that the division of industries and companies to related or 
supporting ones is by no means straightforward, and some of the industries discussed here could 
probably have been placed in either category. For example, process automation or felts are such 
integral parts of a paper or board machine that it is not clear whether these should be considered as 
related or supplying industries. In this study both automation systems and felts were considered as 
related industries because the buyer can make, and often makes, the decision to buy these separately 
from the paper or board machine. Table 21 gives background information on some prominent firms 
in related and and supporting industries.

Table 21: Background Information on Firms in Related and Supporting Industries

Firm Products Characteristics and con
nection to paper and board 
machinery

Net sales, FIM 
million 1995

Personnel 1995

Valmet Auto
mation

Automation, measurement and 
control systems for paper and 
board machinery

Strong connection, closely 
linked to Valmet’s paper and 
board machinery production; 
69% of sales to international 
markets

1253 1000

Honeywell Automation, measurement and 
control systems for paper and 
board machinery

Strong connection; Ho
neywell acquired Ahlström’s 
Altim control in Finland

276 450

ABB Industry Automation, measurement and 
control systems for paper and 
board machinery, electric drives 
and paper fault detectors, elect
rification projects

Strong connection; ABB In
dustry has global leadership 
in electric drives

8500 2000

Tamfelt Paper machine clothing Strong connection; joint de
velopment work with Val
met; Valmet has representati
ve in board; 53% of sales to 
international markets

479 1133

Albany Fenno- Paper machine clothing Strong connection; subsi
diary of Albany, the world 
leader in paper machine clot
hing

162 157
felt

153



Raisio Group Paper chemicals Medium strong connection; 
Raisio has substantial R&D 
center

3224 2054

Ahlström
Pumps

Pumps for pulp and paper in
dustries

Medium strong connection, 
inputs to machinery

850 1000

Tampella Po- Chemical recovery boilers and 
evaporators

Weak connection, pulp 
machinery have partly same 
customers as paper 
machinery

1156 1488
wer

Haloila Reel packaging and wrapping 
machines

Medium strong connection, 
products used in connection 
to paper and board machines; 
subsidiary of Illinois Tool 
Works Inc.

60 90

Kone Wood Wood processing plants and 
equipment for pulp and ground- 
wood

Weak connection, partly sa
me customers as machinery; 
subsidiary of Andritz AG

2000 2500

Stowe Wood
ward Finland

Polymeric roll coating and ser
vice

Supplier to paper and board 
mills, Valmet’s competitor

55 74

1RT Finland Coating drying, moisture profile 
correcters and edge dryers for 
paper web

Subsidiary of Infrarödteknik 
Ab, previously owned by 
Valmet

20 7

Larox Flowsys- 
tems

Pinch valves and flowsystems, 
butterfly valves

Supplier to paper and board 
machinery

30 23

Neles-Jamesbu- Control and on-off valves, valve 
accessories and diagnostics de
vices

Supplier to paper and board 
machinery

1500 2300
O'

Sitec-Service Manifolds for pneumatic equip
ment, pneumatic oscillators for 
paper machines

Supplier to paper and board 
machinery

10 9
Ltd

TM System Air systems, process research, 
measurement services

Supplier to paper and board 
machinery

30 40

CAE Screenpla- Drilled and slotted drums and 
plates for pulp and paper indust
ries, perforated plates, wedge 
wires

Supplier to paper and board 
machinery

200 150
tes

Ecopump Oy Vacuum systems for paper 
machines, dewatering and cont
rol of paper machines

Supplier to paper and board 
machinery

10 8

Jaakko Pöyry 
Group

Consulting services, project ma
nagement

Strong connection, important 
source of know.how in dia
mond; 74% of sales to inter
national markets

1328 2548

Vaahto Rebuilds, parts and components 
of paper and board machinery

Strong connection, has been 
important supplierto 
machinery producers and 
aims to become a more inde
pendent producer

162 100

Intermekano-
Malmsten

Rebuilds, parts and components 
of paper and board machinery

Strong connection, supplier 20 60

Sources: Talouselämä (1996:21), annual reports, Forestec 1996
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6.1 Related Industries

This section discusses the most important related industries for paper and board machinery 
production, shown in Figure 21.

Figure 21: Industries Related to Paper and Board Machinery

Related Industries
Pulp machinery, 

e.g. Ahlström and 
Sunds Defibrator

Automation, 
e.g. Valmet, ABB, 

Honeywell

Roll packaging 
and stretch-wrap- 
ping machinery, 

eg. Haloila

Paper, board 
and finishing 

machinery
Machine clothing 

e.g. Tamfelt

Measurement 
and forest related 

chemistry, eg. 
Raisio Chemicals

Wood processing 
machinery, eg. 

Kone Wood

Source: Compiled by the author

6.1.1 Automation

6.1.1.1 Strong Linkage Between Automation and Machinery

The demand for automation and process control equipment in the Finnish pulp, paper and board 
industries started in the 1960s, and especially in the 1970s it was important for the growth of the 
whole Finnish electronics industry. The paper and board machinery industry has important overlaps 
with the electronics industry, and in process automation and control the two industries are strongly 
related (Ahonen 1991, 30). According to Lovio (1989, 128), industrial electronics is a natural area 
of innovation for Finnish companies because sufficiently small niches can more easily be found here 
than in large consumer electronics industries. The automation used in paper machinery is important 
for the competitive advantage of the machinery as it allows improving the quality and speed of 
production, lowering costs as well as making the process safer. With the increasingly faster 
machines in the 21 th century automation will become an even more important part of paper and 
board machinery.
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Today process automation is an essential part of every new paper and board machine, and the 
automation industry is closely linked to the paper and board machinery industry. Process automation 
could perhaps even be viewed as a product of the paper and board machinery industry, especially 
as Valmet is the main Finnish supplier of automation. Despite the rather strong linkage between 
Valmet’s paper and board machinery production and automation, it is, however, not a rule that one 
of Valmet’s paper or board machines is always delivered with Valmet’s automation. In most 
deliveries the customers want to make a separate decision concerning automation after they have 
decided on the paper or board machine. For example, in the late 1980s several of Valmet’s machines 
were sold with automation from Ahlstmm's Altim Control, and also ABB has delivered automation 
to Valmet’s machines (Virta 1990,25). A reason for making the decision on the automation supplier 
separately is the fact that the paper or board machine is not the only machinery to be controlled and 
measured in the mill. Automation of pulp and deinking processes, for example, are often included 
in the delivery.

6.1.1.2 Domestic Rivalry in Automation

Of the Finnish paper and board machinery suppliers Valmet, Ahlström and Wärtsilä all entered the 
electronics industry in the late 1970s and early 1980s. Valmet’s unit was called Valmet Automa
tion47, Ahlström's unit was called Altim Control and Wärtsilä's Metra Oy, which was a joint 
company with Lohja Oy. Wärtsilä also owned an electronics company in Canada. (Wärtsilä's annual 
reports 1984, 38; 1985, 16; Ahonen 1991, 49, 58 and 60) The diversification of paper machinery 
producers to the automation industry is a Finnish phenomenon. Beloit and Voith, for example, do 
not have automation units, and, on the other hand, most automation companies are not as specialized 
in forest related automation as the Finnish ones have been. Due to the strong competition and high 
R&D costs, which can be 10% of turnover, it has been very hard for new entrants to penetrate into 
the automation industry and stay there as independent companies (Lovio 1989). Thus, the industry 
has been characterized by many acquisitions. Today the Finnish forest related automation industry 
has three competitors: Valmet Automation, ABB, and Honeywell. These three are also the strongest 
competitors on the world markets. Furthermore, also Siemens sells automation equipment to the 
Finnish market but has no important production in Finland. Siemens specializes in partial systems 
and electrical drives for example for Valmet’s machinery. (Virta 1990, 24)

Valmet Automation has the advantage of being part of one of the world's leading paper and board 
machinery suppliers and can thus draw on thorough knowledge of the demands of paper production. 
As part of Valmet, Valmet Automation has had a natural linkage to the paper and board machinery 
industry, and around 60% of Valmet Automation's deliveries have been to pulp, paper and board 
industries. After Valmet’s reorganization in 1994, Valmet Automation also has an even stronger 
organizational linkage to Valmet’s paper machinery production than earlier. Valmet’s technological 
and process knowledge as well as close customer relations gives the same company's automation 
production a competitive advantage. Valmet Automation's customers are to a great extent the same 
as the customers of Valmet’s paper and board machinery, and around half of Valmet Automation's 
paper and board machine automation deliveries are to Valmet’s own machines. Furthermore, a share 
of Valmet Automation's deliveries, although only 5-10%, are made through the Valmet’s paper and 
board machinery units.

47See Räsänen and Kivisaari (1988) for a history of Valmet Automation.
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Because successful reference deliveries are extremely important in paper and board industries, 
Valmet Automation can be assumed to have benefited from joint deliveries with Valmet’s paper and 
board machinery units as colleagues from the same corporate and national cultures can be easier to 
cooperate with than persons from other companies. R&D work and joint projects are also natural 
inside the same company, and Valmet Automation has access to Valmet’s pilot paper machines in 
Rautpohja and Järvenpää. Furthermore, Valmet Automation also has close relations in R&D to some 
Finnish mills, for example Kajaani mill, as well as VTT and technical universities. According to the 
interviewees, Finland will remain the main R&D center of Valmet’s automation despite some R&D 
being conducted in foreign units. The Finnish forest cluster, including the technical universities and 
research institutes, is a source of skilled and specialized personnel also for Valmet’s automation 
industry. Furthermore, the management of several R&D departments scattered around the world has 
proven difficult.

Valmet Automation specializes in the design and supply of on-line process measurement, control 
and management applications, and the firm is one of the world's largest suppliers of distributed 
control systems and paper machine monitoring systems for the pulp and paper industries. According 
to the interviewees, Valmet Automation's world market share in the pulp, paper and board industries 
was around 14% in 1993, with the strongest market presence in Europe. In distributed control 
systems Valmet Automation's Damatic system, introduced in 1979 as one of the first digital 
automation systems, has been the market leader in the world's pulp and paper industries. Valmet 
Automation's special applications for pulp, paper and board industries include pulp bleaching, 
consistency measuring, and paper quality measuring. The latest innovation in paper quality 
management is the PaperlQ distributed paper quality measurement system introduced in 1995. 
Furthermore, Valmet Automation supplies the Sensodec Advisor system for paper machine 
runnability and condition monitoring, which is a global market leader. Valmet Automation's 
position in pulp mill systems is also strong. (The Finnish Foreign Trade Association 1993, 29; 
Valmet Annual Report 1995, 40; Valmet Today 1995)

The history of Valmet Automation started from instruments production to the Finnish aircraft 
industry. Later instruments production was concentrated to Valmet’s Mittaritehdas. In the early 
1980s it became clear for Valmet that automation would become one of Valmet’s important busines
ses. Sales of Valmet Automation were less than 10% of Valmet’s total sales but the growth rate of 
sales was the highest of Valmet’s divisions: 58% from 1979 to 1980. In 1981 Valmet Automation 
had sales offices in the Netherlands, Sweden, Norway, Germany and the USA but 80% of sales still 
came from Finland. By 1995, Valmet Automation had increased its share of Valmet’s turnover to 
15% and 69% of the firm's turnover came from abroad. Europe remains by far the most important 
market area (55% of turnover), with North America on second (27%) and Asia on third place (11%). 
(Valmet annual report 1970; Salomaa 1981, 22-23 and 28; Valmet annual report 1995, 41)

Valmet Automation has grown through acquisitions. The forest industry company Kajaani Oy, 
which had diversified to electronics in 1970, sold its electronics unit to Valmet in 1983 as it had 
diversified too far from Kajaani's original business idea. The unit was divided into two parts: 
Kajaani Elektroniikka producing pulp mill automation and audio products, as well as Edacom 
producing taximeters, teller terminals and pulp automation. In order to supplement the production 
of Kajaani, Valmet later acquired two other Finnish firms: Sensodec Oy in 1985, also in Kajaani, 
specializing in control systems for paper machines, and Robotest Oy producing laboratory 
automation. (Lovio 1989, 92) Furthermore, in 1986 Valmet Automation acquired Sentrol Systems 
in Canada as well as the firm's production unit, SAGE systems, in USA.
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Until the 1990s Valmet Automation was not a good profit maker. Valmet Automation's own capital 
stock was poor and Valmet’s parent company assisted Valmet Automation by raising its share 
capital. One reason for the poor results of Valmet Automation was the firm's lack of a clear focus. 
Still in the 1980s Valmet Automation, for example, delivered automation for water systems, 
active in the computer business, and produced a wide range of different instruments due to the 
background as an instruments producer for Valmet’s aircraft factory. Another reason may be that 
Valmet Automation was for a long time led by academics instead of businessmen. However, 
specialization into automation for the forest industries and paper and board machinery grew stronger 
in the 1980s and in the early 1990s around 60-70% of Valmet Automation's turnover came from 
deliveries to pulp, paper and board industries. Furthermore, of Valmet Automation's businesses its 
pulp, paper and board mill automation has become strongest internationalized. (Virta 1990, 25-26; 
Valmet Annual Report 1995)

was

ABB Process Automation produces automation technology and application-specific solutions to the 
pulp and paper industry and is a second large Finnish automation supplier. ABB's Finnish 
subsidiary, ABB Industry, has a pulp and paper division which specializes in pulp mill systems, web 
inspection systems and millwide systems. The automation production of ABB's Finnish subsidiary 
has earlier been called Afora and been owned by Strömberg, Nokia, US Combustion Engineering, 
and finally ABB in 1989. As part of ABB's global organization the Finnish subsidiary has access 
to large R&D resources. In addition to automation ABB's Finnish unit delivers total electrifications 
and drives. (Virta 1990, 25)

When Asea acquired Strömberg, it was feared that part of the production would be moved out of 
Finland. ABB has, however, invested strongly in its Finnish unit and given it worldwide mandates 
for certain products in which Strömberg was particularly strong. A sign of a strong Finnish, and 
Nordic, cluster is that these products are developed together with Nordic customers, universities and 
research institutes and sold worldwide by ABB Process Automation. ABB's web inspection systems, 
for example, are installed on more than 500 paper and board machines worldwide. ABB's millwide 
systems include information systems, product tracking systems, quality management systems, trim 
optimization systems, a paper machine training system and an expert system for paper quality 
control. (Virta 1990, 25; The Finnish Foreign Trade Association 1993,10)

Honeywell, based in Varkaus, is the third large automation supplier in Finland. Honeywell, 
dominating the US forest related automation market, entered the Finnish market in 1992 by 
acquiring Ahlström's Altim Control. As Valmet Automation, also Ahlström's Altim Control had an 
advantage in being part of a paper and board machinery producer with a thorough knowledge of the 
forest industry processes. (Virta 1990, 24-25)

According to Lovio (1989, 87), the case of Puumalainen Research Company is a good example of 
the difficulty of small innovative companies to grow middle-sized ones without either being 
acquired by larger companies or suffering bankruptcy. Pertti Puumalainen, professor of physics at 
the University of Kuopio, established the Puumalainen Research Company (Puumalaisen 
Tutkimuslaitos Oy) in 1977. This firm became a strong innovator in paper mill automation. 
Professor Puumalainen had made his doctoral thesis on on-line bulbs and, after having cooperated 
with Enso-Gutzeit for a few years, established a company of his own to develop these. The 
cooperation with Enso-Gutzeit in R&D continued. In 1984 Puumalainen established a new 
company, Roibox Oy, to produce and market measuring devices. Also several other companies were 
established to produce products developed by the Puumalainen Research Company. At best the 
companies related to the Puumalainen Research Company had almost 500 employees, but in 1988
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the company went bankrupt. A new company, Alcatec Oy, started to coordinate the work of the 
remaining companies. (Lovio 1989, 86-87; Ahonen 1991, 72)

The home market for automation has been important for the Finnish automation suppliers. The level 
of automation technology in Finnish paper and board mills has been the highest in the world and 
the mills have continually been in the forefront of development. The Finnish level of automation 
has been so high much due to the high costs of wood and labor, making automation necessary in 
order to improve productivity. By 1990 the Finnish market for automation systems, equipment and 
service was around FIM 1,2 billion. In the USA, for example, the level of forest industry automation 
has been markedly lower than in Finland. (Vuori 1990, 26) However, despite positive effects of 
sophisticated demand on domestic automation suppliers, the Finnish demand conditions have, to 
some extent, also made international sales difficult. Due to the lower level of automation in many 
important markets, the Finnish suppliers have had difficulties in entering these markets with too 
sophisticated technology. Furthermore, the home market for automation seems to have been too 
small to allow several competitors to have sufficient profits and R&D. The Finnish automation 
industry has been dominated by roughly equally strong competitors which has forced the price level 
down. Due to strong global competition as well as low demand for automation especially in the 
USA, the Finnish competitors were not able to fully penetrate foreign markets in the 1980s and 
suffered losses in their foreign operations. For example, Valmet Automation's and Altim Control's 
US operations made significant losses. (Virta 1990, 24-26)

6.1.2 Machine Clothing

6.1.2.1 Internationalizing Tamfelt

Tamfelt, based in Tampere, Finland, has produced machine clothing for Finnish paper machines 
since the first paper machine started in Finland in the 19th century. The firm is 200 years old and 
has production in Finland (Tampere and Juankoski), USA (Canton, MA and Peachtree City GA) and 
Portugal. The Tampere factory is the firm's oldest production site with largest production capacity. 
Through acquisitions in the 1980s Tamfelt has increased its product range to cover all necessary 
paper and board machine clothing and filter textiles. Wet end wires, used in removing most of the 
water from the paper web, are made of plastic thread and particularly important for the quality and 
properties of the paper web. Felts used in removing water are produced with the new patented 
AQUADUCT technique. Drying wires, in turn, are used to press the paper web against hot cylinders 
in order to remove the remaining water. Drying wires affect the energy consumption, runnability 
and paper quality, and are woven from synthetic materials. Furthermore, Tamfelt also produces filter 
textiles for pulp, paper, mining and chemical industries. (Tamfelt annual report 1995)

Tamfelt enjoys a 45-50% market share of the Finnish paper and board machine clothing market. The 
market share of the Western European market is substantially lower, around 6-8%, and the share of 
the US market is still lower. Tamfelt is stronger in the Nordic market, and especially in felts for 
large and fast paper machines, in which Valmet specializes, Tamfelt’s position is strong with a 20% 
world market share. Tamfelt’s most important rivals both in Finland and global markets are Albany 
Felt, Skapa Skandia, Heinbach Johnson and HAIK. These are all larger than Tamfelt. Domestic 
rivalry in machine clothing ceased in 1984 when Tamfelt acquired the Juankoski mill, producing 
wet end wires and jointly owned by Finnish paper mills. Tamfelt’s aim is to be able to export 60% 
of its production in order to be less dependent on the volatile Finnish market. Furthermore, the large 
foreign competitors can easily lower their prices in the less significant Finnish market and compete

159



Tamfelt’s prices down. Therefore, Tamfelt has internationalized through acquisitions in the 1980s. 
Tamfelt’s mill in Canton, MA, USA, was acquired in 1986 and produces pressure felts and drying 
wires. Furthermore, Formtec Inc. in Peachtree City, GA, USA, was a greenfield investment in 1989 
and produces wet end wires with modem production technology. Finally, Tamfelt acquired Fanafel 
in Portugal in the early 1990s. This mill produces pressure felts, drying wires and filter clothing. 
(Tamfelt 1991)

Technology has diffused both to and from Tamfelt’s foreign units. When acquiring the Canton mill 
in 1986 Tamfelt gained a new product idea which it transferred to the Finnish and Portuguese units. 
On the other hand, knowledge in wire production has been transferred from Finland to the US units, 
both to the Canton mill and the greenfield mill in Peachtree City. Thus, R&D work is conducted 
both in the domestic and foreign units, although the uniquely strong Finnish forest cluster gives a 
particularly good basis for Tamfelt’s R&D. The US market, however, is different from the Finnish 
one and Tamfelt’s products are tailored to local needs.

Although paper and board machine clothing are technical textiles and as such part of the textile 
industry, they are also an important part of the forest cluster. Tamfelt closely follows the 
development of the paper and board industries by cooperating with paper and board mills, 
machinery producers and research institutes. Joint R&D projects with paper and board machinery 
producers are important for the firm. Furthermore, Tamfelt is involved in the start-ups of new 
machines and when production of new grades is started with old machines. Raw materials and 
machinery used in wires and felts are acquired from Germany and Switzerland, but Tamfelt has 
traditionally had an advantage in the well educated personnel in the textile industry in Finland. The 
strength of the textile industry in Tampere has, however, markedly decreased in the 1980s and 
1990s, and presently only few students choose this industry as their area of specialization.

Albany Fennofelt, subsidiary of Albany, is another machine clothing producer with production in 
Finland. Albany Fennofelt, headquartered in Helsinki, is substantially smaller than Tamfelt as its 
net sales of FIM 162 million are only a third of Tamfelt’s sales in 1995. However, the existence of 
Albany's production in Finland serves to intensify domestic rivalry and eliminates the possibility 
of Tamfelt becoming too dominant in its home market.

6.1.2.2 Strong Linkage of Tamfelt to Forest Cluster

Machine clothing is an important part of paper and board machinery as it affects the quality of the 
paper and board produced. Each felt and wire is unique and tailor-made to the paper or board 
machine. The size and speed of the machine as well as the paper grade determine the qualities of 
the felts and wires. Larger sizes and higher speeds set increasing demands on machine clothing. 
Today, Tamfelt is able to deliver all necessary clothing for a paper or board machine, and the firm 
has also been rather innovative with several patents on new ideas and applications. In 1995, Tamfelt 
invested in new production capacity specifically for wires used in wide and fast paper machines 
(Kauppalehti February 2, 1995).

The Finnish forest cluster has been one of the factors behind Tamfelt’s knowledge development and 
success, for example by giving Tamfelt a window to future trends in the industry. Tamfelt has had 
a close and long-term cooperation with the Finnish paper and board mills as well as machinery 
manufacturers and has become a large supplier of clothing for modem fast printing and writing 
papers. In particular, Tamfelt has participated in joint R&D projects with Valmet, Helsinki
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University of Technology, University of Tampere, KCL and paper and board mills. Due to physical 
proximity, Tamfelt’s contacts have been particularly close to Valmet’s workshop in Tampere, the 
former Tampella factory.

Several aspects make Tamfelt’s relationship to Valmet close. First, cooperation with Valmet in R&D 
and customer service is natural as both firms have the same customers. Especially in greenfield 
paper machines Tamfelt has the possibility to participate in R&D work together with Valmet on 
Valmet’s pilot machines or in the paper mills. For example, Tamfelt supplied the clothing to Sachsen 
Papier's new paper machine in Germany in August 1994. This paper machine was the most modem 
newsprint machine in the world using only recycled paper as raw material. (Tamfelt annual report 
1995) However, although important as the leading domestic producer, Tamfelt is not the only 
clothing producer that Valmet cooperates with. Second, most of Valmet’s paper and board machines 
in Finland and also a large share of the machines delivered abroad are equipped with Tamfelt’s 
clothing. Third, most of Tamfelt’s international deliveries have been to mills with machinery 
supplied by Valmet. When Tamfelt internationalized heavily in the late 1960s it went to foreign 
markets following Valmet’s and Tampella's machinery sales. The machinery producers helped 
Tamfelt by recommending it to their customer mills. Since the 1970s, the FDIs of the Finnish paper 
and board firms have also aided Tamfelt’s internationalization, and Tamfelt seems to have its best 
possibilities in international markets by selling to Finnish owned mills also in the future. Fourth, 
Valmet owns a share of Tamfelt, has a representative in Tamfelt’s board of directors, and Tamfelt’s 
present managing director Risto Hautamäki is a former managing director of Valmet Paper 
Machinery.

Particularly participation in start-ups gives the machine clothing producer competitive advantage 
in terms of important references. In start-ups Valmet’s and Tamfelt’s engineers work side by side 
in making the new machine as good as possible. Deliveries of machine clothing to Valmet’s 
machines enjoy good reference value and a firm with a successful start-up delivery often is able to 
deliver to the mill also in the future. A paper or board mill rarely changes a clothing supplier unless 
the supplier has a problem or another supplier has an important new product idea. In general, a paper 
mill uses machine clothing from the same supplier for three-four years. A paper mill may, however, 
use up to three clothing suppliers simultaneously in order to secure deliveries and keep the price 
level down. Tamfelt also has delivered clothing to Voith's and Beloit's machines, but cooperation 
with these machinery producers can not be compared to that with Valmet. A reason for this may be 
a fear from Voith's and Beloit’s side that the knowledge is transferred to Valmet from Tamfelt 
although the clothing producers are not allowed to directly transfer knowledge.

6.1.3 Forest Related Chemistry

6.1.3.1 R&D Investments in Raisio Chemicals

Chemicals are an important input to the Finnish forest industry, which uses FIM 4 billion worth of 
chemicals annually. Chemicals have become increasingly important in paper quality and production 
efficiency as a result of the use of bigger paper machines, the growing popularity of coated papers, 
the usage of recycled fiber, tighter environmental regulations, and increased use of fillers and 
pigments. Usage of forest industry chemicals will grow steadily and disproportionately compared 
to the demand for paper. In recent years chemicals companies Raisio and Kemira have expanded 
their production of forest industry chemicals, and exports have picked up. (Asp 1995, 46-48; 
Hemesniemi, Lammi and Ylä-Anttila 1996b, 50 and 52)
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Raisio Chemicals Oy, based in Raisio, Finland, produces chemicals for the use in paper and board 
machines as well as lubrication oils for the forest industry. The company carries out research of the 
fibre processing, wet end, coating, recycling and converting processes of paper and board 
manufacturing. By drawing on the Finnish forest cluster and specializing entirely on the 
niche of paper and board chemicals, Raisio Chemicals aims to become a global leader in this 
segment. Raisio Chemicals is the only firm in the world able to provide a complete range of 
chemicals for every stage in the paper and board production processes. Raisio, for example, has 
long-term specific know how of recycling as almost 80% of the deinking plants in the Nordic 
countries use Raisio's chemicals to remove printing ink from recycled paper. (Asp 1993, 48; 
Korpivaara 1995, 618-619)

narrow

In the early 1990s, Raisio Chemicals has invested FIM 120 million in R&D facilities and established 
a Coating Technology Centre in 1994 and a Paper Technology Centre in 1995, both in the firm's 
Technology Centre in Raisio. In these facilities, Raisio, in particular, studies chemistry related to 
coating and the wet end of paper machines. A recent innovation improves the troublefree operation 
of the paper machine (Järnefelt 1995, 23). Raisio also studies wet end chemistry in the BioCity 
related to Turku University. By investing FIM 50 million in R&D in addition to the investments in 
technology centres, Raisio aims to provide solutions to its customers' problems rather than bulk 
sales of chemicals (Hammarsten 1994, 30; Mikkonen 1995,45; World Paper, September 1995, 32; 
Korpivaara 1995, 618-619). According to the firm's own announcement, a world record speed of 
2250 m/min in paper coating has already been run with the coater provided by Valmet to the new 
Coating Technology Center. Through close cooperation both with paper and board mills as well as 
Valmet, Raisio has been able to develop innovative solutions for paper and board machine 
chemistry. A recent example of a technological advance is the wet end information system for paper 
and board machines developed in 1995. The information system produces continuous information 
about the wet end chemistry and thus improves the efficiency of the paper or board machine. 
(Kauppalehti October 30, 1995, 8; Forestec 1996)

6.1.3.2 Strong Internationalization

Raisio Chemicals has internationalized strongly especially after the Finnish EU membership, and 
after the acquisitions of UK-based Roe Lee Paper Chemicals Group and Canadian Diachem 
Industries in 1995 the firm has production in Finland, the United Kingdom, France, Belgium, the 
Netherlands, the USA and Canada (Asp 1993,48; World Paper, September 1995,13). In 1995, 57% 
of Raisio Chemicals' sales came from the Nordic countries, 20% from central Europe, 16% from 
North America and 6% from other countries. Raisio is dominant in the Finnish market and expects 
a strong growth in the EU area, where still very few mills use as sophisticated chemicals as Finnish 
mills. According to managing director Tor Bergman, in 1995 Raisio Chemicals is the third largest 
forest chemicals producer in the world after US Hercules and Dutch-Swedish Akzo Nobel. (Raisio 
kurkottaa...) Raisio Chemicals also includes the subsidiaries Raisio Engineering, concentrating on 
environmental technology for the forest industry, and Jylhäraisio, specializing in paper chemical 
handling systems. Furthermore, Raisio Group is active in the fodder and food stuffs industries. In 
1995, paper chemicals made up around half of the firm's net sales. (Mikkonen 1995,45; Korpivaara 
1995, 618-619; Kauppalehti February 15,1996; Forestec 1996)

Raisio Chemicals has a close relation to Valmet. Jylhäraisio, producing equipment for chemical 
processing, is jointly owned by Raisio Chemicals and Valmet. Furthermore, Raisio's extensive R&D 
work, done on machinery delivered and serviced by Valmet, is a potential source of ideas and
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inventions as well as specific knowledge for Valmet's wet end and coating technology development.

6.1.4 Pulp Machinery

6.1.4.1 Related Technology

Pulp machinery, particularly pulp drying machinery, closely resembles paper and board machinery. 
Both types of machines employ closely related technology and similar components. Rolls, head 
boxes and wire sections, for example, are part of paper and board machinery as well as pulp drying 
machinery. Thus, same machine tools can be used in the production of all these products. Therefore, 
often the same companies compete in all these businesses. Sometimes pulp and paper machinery 
are even considered as belonging to the same industry, depending on how "industry" is defined. An 
example of the close resemblance of pulp machinery and paper and board machinery is Karhula's 
modernization of Veitsiluoto Oy's board machine into a pulp machine (Noronkoski 1990,171).

Several Finnish workshops produced pulp machinery already before the Second World War and this 
experience could be utilized in the start of paper and board machinery production. One such 
company was Ahlström's Karhula workshop. Karhula Oy acquired a license to manufacture KMWs 
patented cellulose and wood pulp wet lap forming machine, the so called Kamyr-machine, in 1920. 
(Noronkoski 1990, 252).

6.1.4.2 Several Finnish Producers

According to Björklund (1983, 88), five Finnish workshops have competed in at least partly similar 
pulp machinery. Particularly drying cylinders and their frames have been produced by Valmet, 
Wärtsilä, Ahlström, Rauma-Repola and Tampella.

Pulp machines have remained in Ahlström's product line until the 1990s. Since the start of paper and 
board machinery production in the late 1940s, the relative importance of pulp and paper machinery 
in Karhula's production varied. In the 1960s, for example, pulp machinery sales were rather modest 
compared with paper machine sales. The paper machine department, however, had around 120 
employees and the pulp machinery department only 40. The 1970s, in turn, saw a boom in pulp 
machinery sales, which grew ten fold compared to the level in the 1960s. (Noronkoski 1990, 170- 
171) In the restructuring of the Finnish forest sector in the 1980s Ahlström sold out most of its forest 
products industries but remained the leading Finnish supplier of chemical pulp mill machinery and 
equipment. Ahlström also acquired the engineering units of the Finnish forest product companies 
Serlachius and Enso-Gutzeit as well as Rosenblad Corporation in the USA in the late 1980s 
(Huolman 1992,124). In the 1990s, Ahlström Machinery's products include complete fiberline and 
chemical recovery processes for pulp mills, recycled fiber processing machinery, paper machine 
stock approach systems, mixers and agitators, screens and cleaners, as well as solutions for 
wastewater treatment, sludge handling and incineration with energy recovery. (The Finnish Foreign 
Trade Association 1993,13)

Rauma, earlier Rauma-Repola, has been another significant Finnish pulp machinery producer. The 
company was established in the merger of several smaller forest product and engineering firms in 
1952. In the 1960s the machine workshop of Rauma paper mill started production of pulp drying 
machinery and became an important supplier of machinery and equipment to chemical pulp mills.
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In 1973 more than 70% of Rauma-Repola's turnover came from mechanical and chemical forest 
industry products. In the mid 1980s the importance of shipbuilding rose to 24% of the firm's 
turnover, and at the same time Rauma-Repola started to concentrate its engineering shop production 
into forest related machines including logging machines, process machines, valves, as well the 
unrelated crushing equipment. In order to gain international markets in its new businesses, Rauma- 
Repola made several foreign acquisitions in forest related engineering, including Neles and 
Jamesbury producing valves as well as Swedish ÖSA and Canadian Timbeijack producing logging 
machines. In 1989 the company had production units in 16 countries with most foreign subsidiaries 
in the engineering businesses. The share of turnover held by the forest related businesses fell to 
around a third by the late 1980s. The share of engineering shop production, in turn, rose from a 
quarter in the early 1970s to 40% in 1989. (Huolman 1992, 125-126)

In the 1980s United Paper Mills sold its engineering shop Jylhävaara to Swedish Sunds Defibrator. 
In this merger process Rauma-Repola acquired a third of the shares of Sunds Defibrator, and became 
thus also one of the leading manufacturers of wood-handling equipment in the world. The recession 
of the early 1990s resulted in yet another restructuring of the Finnish forest industries. Rauma- 
Repola, United Paper Mills and Kajaani were merged together into one group, Repola. Furthermore, 
after the 1995 merger of Repola and Kymmene, a company called Rauma continues production pulp 
mill machinery and equipment, valves, woodhandling equipment, logging machinery and 
equipment, crushing equipment and environmental technology. The company has production facili
ties in Europe and North America.

Tampella, based in Tampere, was a paper, board and pulp drying machinery producer until Valmet’s 
acquisition of these businesses. Presently, Tampella Power designs and manufactures recovery 
boilers, recovery boiler retrofits, flue gas scrubbers, evaporators and concentrators, odor control 
equipment, sulfide conversion processes, bubbling fluid bed (BFB) boilers and after sale service for 
the pulp and paper industry. Tampella's position in chemical recovery is strong worldwide, and in 
BFB boilers it is leading supplier in the Nordic countries. Tampella has, for example, pioneered the 
development of high dry solids firing for recovery boilers. The systems produced by Tampella affect 
the environment friendliness as well as the efficiency of production. With the bubbling fluid bed 
boiler, for example, a substantial part of a mill's energy economy can be provided for with the mill's 
own waste. (The Finnish Foreign Trade Association 1993,27; Forestec 1996,64) In 1996, Tampella 
Power was acquired by Norwegian Kvaemer (Paananen 1996). Tampella has been able to create 
some original innovations in its pulp machinery production. For example, in the late 1970s Tampella 
innovated the pressure mechanical pulp method (PMP) as a competitor for the thermomechanical 
pulp method (TMP). Tampella built the world's largest pressure grinder in Inkeroinen in the early 
1980s as a reference mill for this new technology.

6.1.5 Other Wood Processing Machinery

The Finnish forest cluster includes several small firms producing various machinery and equipment 
for wood processing and handling. Some of the more prominent firms are mentioned below. 
Although these do not necessarily have close contacts with Valmet and are not Valmet’s suppliers, 
they are potentially important sources of ideas and knowledge also for the machinery industries in 
the forest cluster.

Oy M. Haloila Ab, based in Masku, Finland, produces reel packaging and wrapping systems for the 
paper industry. Plastic is used as a packaging material due to its good properties in moisture
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protection and recycling. Since 1983, Haloila has delivered more than 20 automatic shrink wrapping 
lines to the paper industry. In addition to domestic sales, Haloila has been able to export its shrink 
wrapping lines to Great Britain, France, Spain, Poland, Portugal, China, Indonesia and Sweden. 
(The Finnish Foreign Trade Association 1993,17) In 1995 Haloila was acquired by a world leading 
packaging machine manufacturer, Illinois Tool Works (ITW) from the USA (Kauppalehti March

Kone Wood Oy, based in Hollola, Finland, designs and delivers complete wood and chip handling 
and processing systems for the pulp and paper industry. The systems include the receiving of raw 
materials, feeding of digesters, boilers and mechanical pulping processes as well as the relevant 
equipment, electrification, control systems and automation. Kone Wood has more than 60 years of 
experience in supplying wood processing equipment to various climates with differing operating 
conditions and methods as well as wood quality. Wood processing at the beginning of the 
production line of paper or board has an important effect on the chip quality, which directly reflects 
on the pulp and paper quality. (The Finnish Foreign Trade Association 1993, 19) After acquisitions 
in Sweden and North-America in the 1980s, Kone Wood has become a prominent international 
manufacturer of wood-handling equiment.

6.2 Supplying Industries

This section discusses some of the most important industries supplying inputs such as parts and 
components to paper and board machinery. The industries discussed are shown in Figure 22.

Figure 22: Supplier Industries to Paper and Board Machinery
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6.2.1 Potential Problem in Subcontracting

The share of domestic inputs to paper and board machinery has been very high, around 80%. For 
example, basic inputs such as steel and various steel plates are produced by several Finnish firms. 
Outokumpu and Rautaruukki, both internationalized companies, produce acid resisting steel plates 
used in paper and board machinery. Furthermore, Ojala-Yhtymä Oy, based in Sievi, produces thin 
metal plate products particularly for ABB, Nokia and Valmet. The firm was established in 1975 and 
is an example of a rapidly growing subcontractor. In 1991 the company's turnover was FIM 13 
million, in 1992 17 million, in 1993 30 million, in 1994 48 million and in 1995 already 100 million. 
Ojala-Yhtymä's net result in 1995 was 13,7% of turnover. In 1995 the company has 115 employees, 
81 more than in 1991. (50 kasvuyritystä, Talouselämä 1995:39) Steel plates are, however, rather 
basic inputs and as such not seen by the interviewees as decisive for competitive advantage. Steel 
plates are produced in several countries and can readily be acquired by all competitors. Production 
of such basic components can, of course, be of significance to the Finnish economy in general in 
terms of employment and growth.

In the early 1970s Finnish workshops, such as Valmet’s Rautpohja, were still very much general 
workshops producing a wide range of products and components, and thus subcontracting very little. 
According to Alajoutsijärvi (1993, 58) and Airaksinen (1991, 236), the situation changed in the 
1980s and early 1990s as the importance of subcontractors increased in the entire Finnish metal 
industry. In 1995, the share of subcontracting of the gross value of the metal industry output was 
around one third. Large firms have given up production of parts and components which can be 
subcontracted, and the relationship between the firm and its subcontractors is increasingly taking 
the form of a long-term cooperation. This general trend has also applied to the pulp, paper and board 
machinery industries, which have belonged to the important customers of Finnish metal industry 
subcontracting (Airaksinen 1991, 231).

The volume of subcontracting in the paper and board machinery industry has, however, changed 
much depending on the economic cycles. In Valmet, for example, contacts to new subcontractors 
have been made during peak times whereas the relationships have been ended during recessions. 
Thus, the increased subcontracting in the 1980s can at least partly be explained by a period of 
rapidly growing demand and capacity shortages of machinery producers. During the recession in 
the early 1990s subcontracting again strongly decreased as orderstocks were low. Furthermore, 
Valmet has been accused of sometimes ending subcontracting relationships quite abruptly, causing 
friction between the firm and its subcontractors. Valmet’s policy has meant that subcontractors have 
not been able to rely on Valmet’s orders to continue in the long run. The result has been that the 
relations between Valmet and many subcontractors have not been close and long-term.

Until recently Valmet’s strategy has been to produce a relatively large share of the components for 
its paper and board machinery by itself. At least the following reasons for this explicit strategy were 
mentioned in the interviews. First, the value added of the company grows if it can produce the 
important components itself and subcontract only the ones demanding less skills and know-how. 
Valmet’s Rautpohja workshop has from early on had a clear strategy of what to produce in-house 
and what to acquire from subcontractors. Some components are always produced in-house, others 
are either produced in-house or subcontracted, depending on the situation, weheras a third group of 
components is always subcontracted.48 Second, Valmet has at times found it difficult to manage the

Components always produced in-house include those not always available from Finnish subcontractors or which have 
significant technology content (e.g. large and demanding components like drying cylinders and the wet end), components that are
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subcontractors as they tend to have desires of becoming main deliverers of some products and thus 
potential competitors to Valmet. Also spillovers of Valmet’s technology was seen as a risk. In the 
early 1990s, Rautpohja had around 20 important subcontractors producing the most strategic 
components according to Valmet’s drawings, including headbox lips. Valmet did not allow these 
subcontractors to sell to other machinery producers due to the risk of technology spilling.

In the mid 1990s, however, Valmet’s subcontracting is being built on a new basis. According to 
CEO Matti Sundberg, the company now wants to increase its use of subcontractors in the long 
and it has decided to end own production of some components entirely. In 1995, subcontracting 
equalled 20% of Valmet’s turnover and amounted to FIM 1,7 billion. The share of domestic 
subcontracting, in turn, was 70% or FIM 1,2 billion of the total. According to CEO Sundberg, 
Valmet may increase its share of subcontracting to 40% of turnover in the future. Valmet needs 
subcontractors to deliver mechanization (machining, tooling) as well as sheet metal components, 
especially in stainless and acid-proof steel. Valmet’s aim is to find several subcontractors for each 
component in order not to become too dependent on any single firm. Furthermore, Valmet also 
wants to let the subcontractors produce for several companies in order to decrease their dependence 
on Valmet. A subcontractor should not sell more than 50% of its production to Valmet. (Valmet 
lisää alihankintoja)

run

Increased subcontracting seems to be a potential problem in the Finnish diamond. According to 
Valmet’s CEO Sundberg, the problem has been the lack of Finnish subcontractors who are able to 
produce the required quality. Thus, those subcontractors who have been able to deliver the right 
quality have increased their deliveries to Valmet and thus become very dependent on Valmet as a 
customer. Another problem with small Finnish metal workshops is their high costs compared to 
firms in the Far East and Eastern Europe, for example. Furthermore, the recession in the early 1990s 
decreased the capacity of Finnish metal workshops by 30%. Due to these reasons, as well as the 
demands of foreign customers, Valmet has increased its subcontracting abroad. Especially 
subcontractors in Sweden, the USA and Russia have been used, but in the future also subcontractors 
from the Far East will be used. (Valmet lisää alihankintoja)

The increase in subcontracting has several implications for Valmet. First, increasing subcontracting 
means that the company's own workforce risks to be reduced unless the market share grows. Second, 
increased subcontracting means increased risks for Valmet as the quality of subcontractors is more 
difficult to control than that of own production. A subcontractor may also use own subcontractors, 
especially in times of peak demand, which further increases the difficulty of controlling quality.

6.2.2 Roll Coating

The coating of paper and board machinery rolls has become an increasingly important factor in 
paper and board quality as the speeds of the machines have grown. New coating materials have 
increased the usage of coating and made possible new technological solutions, for example soft- 
calendering. Hardened calender rolls have been components acquired from foreign, mainly Japanese 
and German, manufacturers, but several Finnish firms deliver coating of calender rolls.

either produced in-house or procured include steel structures, and components which are always procured outside are more or less 
standard components (e.g. hydraulics, bearing housing and drives).
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Stowe Woodward Finland Oy, based in Kerava, delivers polymeric roll coating and related service. 
Stowe Woodward Finland is owned by the multinational BTR Group, and is organizationally a part 
of BTR Paper Group, headquartered in London, England. BTR Paper Group has a worldwide 
production and sales network. The group's basic R&D is centralized to the USA, but the national 
units also have R&D in special sectors. The technology developed by one imit is transferred to the 
other units in the group. In Europe, R&D is mainly done by the German and Finnish mills. Stowe 
Woodward Finland specializes in composite coating for calenders and presses, representing the 
latest technology in roll coating. (Stowe Woodward Finland brochure) Stowe Woodward Finland 
sells roll coating directly to mills as well as functions as Valmet’s subcontractor. In 1995 
approximately one third of the company's sales were to Valmet.49

Stowe Woodward Finland was established in 1988, but the Finnish company's history in roll coating 
dates back to the 1930s. The company has had a license to manufacture Stowe Woodward products 
in Finland since 1933. Stowe Woodward Finland's main market areas are Finland and Russia. 
However, as part of paper machines produced by Finnish suppliers, rolls coated by Stowe 
Woodward Finland have been delivered worldwide. The annual production includes coating of 
around 500 large and 8000 small rolls. In 1994 the sales of Stowe Woodward Finland were FIM 49 
million and in 1995 around FIM 55 million. Around 80% of total sales came from pulp, paper and 
board industries whereas the remaining 20% came from the printing, mechanical wood and metal 
industries. Stowe Woodward Finland had 74 employees in 1994. (Stowe Woodward Finland 
brochure)

In addition to cooperating closely with and buying coating from Stowe Woodward, Valmet has also 
started own production of roll coating in order to secure the R&D, supply and service of its paper 
and board machine rolls and cylinders. Increasing R&D in rolls is necessary as higher speeds and 
longer duration is demanded from the rolls. In January 1996, Valmet and Japanese Yamauchi, 
specializing in composite materials, established a joint venture to produce polymeric roll coatings 
for calender rolls. The firm, called Valmet Dura, started close to Valmet’s Järvenpää workshop. 
Valmet owns 60% and Yamauchi 40% of the new firm, which will employ ten persons. The initial 
investment into Valmet Dura is FIM 20 million. Furthermore, Valmet also acquired 60% of Finbow 
Oy specialized in curved spreaders and their service. Finbow has 16 employees. (Valmetille kaksi...)

6.2.3 Drives and Gears

Drive control is a particularly important component of paper and board machinery because it affects 
several important aspects of production, including cost-efficiency, operational flexibility, and 
trouble-free operation of the machinery. During the past two to three decades electric drives have 
substituted the use of differential drives in paper and board machinery. ABB is the leading Finnish- 
based dupplier of electric drives, but there are also several smaller drive producers in Finland.

ABB Drives is a Helsinki-based unit of the multinational ABB, and it supplies the pulp and paper 
industry with complete drive projects as well as process know-how, application experience, system 
engineering, commissioning and aftersales service. The origin of ABB Drives is in Finnish 
Strömberg, one of the world's leading producers of electric drives for paper machines after the 
Second World War. After being acquired by Asea in 1986, Strömberg received the mandate for 
global production of electrical drives in ABB's organization. According to Raumolin (1992), this

49Information given by Esko Ruhanen, Stowe Woodward Finland, per phone, November 21, 1995.
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was an important decision as far as the Finnish role as a world centre for pulp and paper mill 
technology is concerned. ABB Drives has maintained its leading position in sectional drives for 
pulp, paper and board machinery including drives for paper finishing machines. In the 1990s, ABB 
Drives has developed digital drive control systems for new and rebuilt paper machines. (The Finnish 
Foreign Trade Association 1993, 11)

Santasalo-JOT, also based in Helsinki, is another Finnish supplier of drives for the wood processing 
industry all over the world. Drives for wood processing account for approximately three quarters 
of the company's total sales, equalling FIM 792 million in 1995. Santasalo has focused on solving 
the power transmission problems of the wood processing industry. In order to be able to follow the 
changes in paper and board machinery technology affecting the gear units, Santasalo-Gears 
maintains close contact with machinery suppliers. Furthermore, Santasalo has an around-the-clock 
service ensuring immediate maintenance of customers' gears as well as periodic maintenance 
programs. (The Finnish Foreign Trade Association 1993, 25; Santasalo’s annual report 1995)

Furthermore, Berendsen PMC, with production in several locations in Finland, supplies hydraulic 
cylinders and drives for various wood processing machinery. Also Cúmel, based in Riihimäki, 
produces special drives for different parts of the paper and board machine. (Forestec 1996, 60 and 
95) Moreover, Siemens, which is one of the world's leading suppliers of electric drives for the paper 
industry, has a sales subsidisary in Espoo, Finland. According to Ruotinen (1995, 6), Siemens 
continually develops its process knowledge in cooperation with customers, consultants and 
machinery suppliers, also in Finland. Siemens, for example, offers rebuilds of the electric drives of 
paper machines. The cost of the rebuild is lower than that of a new automation but the benefits are 
almost as good.

6.2.4 Filters and Valves

Neles-Jamesbury Oy, based in Helsinki, is a company specializing in valves for the pulp and paper 
industry. The company itself announces that of all manufacturers of industrial valves, it is the one 
with the widest experience in the pulp and paper industry. Half of the world's pulp flows through 
Neles-Jamesbury valves. Neles-Jamesbury supplies a complete range of valves for all pulp and 
papermaking applications from the digester to the paper machine. In addition, the company also 
provides service for various purposes, including research and testing, where in-house metallurgical 
and flow laboratories are supplemented by cooperation with universities and independent research 
laboratories. In recent years Neles-Jamesbury has developed a family of software tools for the total 
analysis of control valve in-line performance, thus facilitating the selection of control valves for 
optimal process control. Neles-Jamesbury has a wide sales, stocking and service network. The 
service network provides field service, repair and local support when required. (The Finnish Foreign 
Trade Association 1993,23) Neles-Jamesbury has internationalized heavily, and more than 90% of 
the FIM 8,5 billion net sales in 1994 were derived from outside Finland.

Larox Oy, based in Lappeenranta, Finland, produces different machinery and equipment for process 
industries and waste treatment plants. The company has specialized in methods and equipment for 
solid/liquid separation as well as for the demanding valve applications of the process industry. The 
main products include automatic pressure filters, vacuum drum filters, thickeners, pinch valves and 
complete filtration plants. Pinch valves, which can be used throughout the pulp and papermaking 
process, seem to have some advantages to metal valves. Pinch valves are used, for example, in 
recovery operations, in the black liquor evaporation and tail-oil cooking section, in the fibre line,
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in the preparation and handling of coatings and fillers, and in the treatment of effluent. (The Finnish 
Foreign Trade Association 1993,21) Furthermore, also Laitex Oy, based in Lappeenranta, produces 
different valves for process industries (Forestec 1996, 96).

6.2.5 Pumps

Ahlström Machinery, already mentioned in related industries as a producer of pulp machinery, has 
experience in producing pumps for the paper industry dating back to the late 19th century. Pumps 
are used in various parts of the paper machine, for example in pumping pulp to the headbox. 
Ahlström's pumps were produced by license from Swedish Laval from 1926, and by license from 
US Nash Engineering Company from 1935. In the 1960s Karhula started to export its pumps as the 
export restrictions of the license agreements ended. By the early 1970s, Karhula's pump production 
had grown to 25% of the workshop's production and was organized into an independent pump 
factory. Pumps were, for example, delivered to Karhula's own paper and pulp machines as well as 
the nuclear power plant in Loviisa. In 1977, the pump factory started its own export organization 
and was able to increase total sales from FIM 54 million in 1977 to FIM 220 million in 1985 as well 
as the share of exports from one fourth in 1977 to three fourths in 1985. In 1987 Ahlström acquired 
its most important domestic competitor, Serlachius Mänttä pump factory in 1985 as well as US 
Warren Pumps Inc.'s pulp and paper industry pump production. In 1987 also a subsidiary in Japan 
was established, of which Ahlström owned 60%. (Noronkoski 1990, 174-188) In the 1990s 
Ahlström's pump production is one of the company's strongest products and it has a leading world 
market share around 25% and a worldwide network of sales units.

Pumps used in the paper and board industries require developed skills and R&D due to their 
important effect on the paper quality. Particularly the smooth pumping of pulp into the wet end of 
the paper machine has been of central interest in R&D. Ahlström has been able to successfully 
develop its pumps, and has also been active in R&D cooperation in Kamyr with Swedish KMW and 
Norwegian Myrens Verksted since the 1930s. The cooperation in Kamyr was especially important 
when only limited investments in R&D were made in Finland. Perhaps Ahlström's most important 
innovation has been the MC (medium consistency) pump, which is able to pump very thick 15% 
pulps. The MC pump was developed in the Hans Ahlström R&D center in the turn of the 1970s and 
1980s.

6.2.6 Lubrication Systems

Safematic Oy, based in Muurame, specializes in lubrication automation and sealing systems for pulp 
and paper machines. Safematic was established in 1972 by the present managing director Alpo 
Ikonen together with a couple of other men. The men had imported lubrication systems to Finland, 
but the systems did not function in the best possible manner. Thus, Ikonen and his friends decided 
to improve the imported lubrication systems and patented their first improvements in the early 
1970s. Safematic started to produce central lubrication systems for the paper industry, which had 
earlier not been produced in Finland. Today Safematic's lubrication equipment includes automatic 
grease lubrication, oil circulation and other industrial lube systems. Mechanical seals are 
manufactured for use in cooking, washing, evaporation, causticizing and stock preparation. 
Furthermore, also monitoring and control devices for seal water as well as automatic seal water filter 
systems are manufactured. Safematic has grown fast in recent years, and in 1994 the company had 
a turnover of more than FIM 100 million and made a profit of FIM 5 million. In 1992 Safematic had
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around 500 employees. (The Finnish Foreign Trade Association 1993, 31; Nieminen 1995, 20)

Safematic's ownership has changed several times. In 1978 cooperation with Partek's Tivetek Oy was 
started. In 1980 Partek acquired Safematic, and Tivetek and Safematic were merged. Partek invested 
heavily in R&D in the new company. In the mid 1980s FIM 11 million were invested in the 
development of a new Safecontrol system. It was the largest R&D project in Partek's history. In the 
1984-86 Partek also acquired other companies, Telatek Oy, Wärtsilä's control division, Swedish 
Åssa Ab, as well as formed a joint venture, Synton Oy, with Jaakko Pöyry Oy as well as a 
cooperation arrangement with Savcor. Thus, as part of Partek Safematic gained a leading position 
in control systems. In 1987/88, however, Partek sold Safematic to SKOP's development company 
Interpolator Oy. Interpolator, however, was not so interested in helping small firms over the most 
difficult years but, rather, in helping growing companies get even bigger. Thus, since a management 
buy-out in 1993 Safematic is owned by the management and workers. The product development 
work of the company continues. (Lovio 1989, 90-91; Nieminen 1995, 20)

Safematic is presently an international company with sales, marketing and manufacturing facilities 
in Sweden, Germany, the USA and Canada. In other countries the marketing of Safematic's products 
and service is managed by a representative network. Around 60% of Safematic's turnover is from 
international operations. (The Finnish Foreign Trade Association 1993, 31)

6.2.7 Air Systems

Valmet’s Pansio unit has been the leading Finnish producer of drying sections and heating 
appliances. In addition to Valmet’s own paper and board machines Pansio supplied other Finnish- 
built paper machines with air systems. Ahlström's Karhula, for example, had no production of 
drying sections of its own and acquired these from Valmet. TM Systems Finland Oy has provided 
Pansio with domestic rivalry since 1973. TM Systems supplies engineering services and complete 
turnkey deliveries to paper and board mills worldwide. Turnkey deliveries include installation, start
up, personnel training, technical service, measurements, trouble shooting, energy management as 
well as products such as dryer section hoods, web stabilizers, heat recovery, mill ventilation, wet 
end exhaust, trim conveying systems and coating dryers. (Forestec 1996, 50)

6.3 Associated Services

As shown in Figure 23, the most important associated services in the paper and board machinery 
industry are technical consultancy and project management as well as installation, rebuilding, and 
maintenance services offered by several firms in Finland. Also research, education and financing 
institutions can be seen as producers of associated services for the paper and board machinery firms. 
These have, however, already been discussed above in Chapter four, factor conditions.
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Figure 23: Associated Services of Paper and Board Machinery
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6.3.1 Technical Consultancy and Project Management

6.3.1.1 Competitive Advantage in Consultancy Firms

Consultancy services, for instance project management, related to the paper and board industry have 
been an important part of the Finnish forest cluster since the 1950s. The use of consultancy firms 
in the negotiations and delivery of a new paper machine became increasingly common in the 1980s 
(Alajoutsijärvi 1993, 58). Technical consultancy firms provide specialized, heterogeneous and skill 
intensive services in close interaction with customers, with whom the relationships are usually long
term. Technical consultancy ranges from fr sibility studies, planning, and basic and detailed design 
to turnkey projects including contracting and project management. The services of technical 
consultancy firms are characterized by a high technology content and are based on specialist 
technological know-how, expertise and experience. Skilled personnel and unique technological 
capabilities are the source of competitive advantage of Finnish technical consultancy firms. (Lammi 
1994, 118; Palo 1993, 19)

According to Alajoutsijärvi (1993, 83), the Finnish project management in forest industries is 
perhaps the best in the world. As reasons for this Alajoutsijärvi mentions the continuing 
development of the field through management innovations as well as open and trusting relationships 
between the paper and board mills, the machinery producers and the consulting agencies. For 
decades the forest related technical consultancy business in Finland was dominated by two 
companies: CTS Ekono Ltd and Jaakko Pöyry Oy. In the depression of the early 1990s Ekono, 
however, suffered a bankruptcy and was merged with Jaakko Pöyry. Pöyry does not have a
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monopoly as dozens of smaller consultancy agencies as well as hundreds of individual specialists 
in the Finnish forest cluster provide rivalry in the business. Many of these smaller firms are, 
however, dependent on development aid and aid to former socialist countries. (Lammi 1994, 118).

Pöyry and Ekono have both been dependent on a network of customers, machinery manufacturers 
as well as research organizations and universities for development of technological know-how and 
expertise. Demanding and advanced domestic customers with different needs have pressured the 
consultancy firms to develop their know-how and expertise. CTS Ekono's relationships and 
interaction with customers and KCL have been particularly cooperative because Ekono has been 
owned by the Finnish forest industry companies. Domestic customers are considered to have had 
a more significant impact on CTS Ekono's technological development than foreign customers, 
whereas Pöyry has had close cooperation also with foreign customers and machinery manufacturers. 
Already in the early 1960s Pöyry had its first foreign customers in Sweden and the company's 
customer contacts have included joint research programmes and a free flow of information. (Palo 
1993,37-42)

In addition to close customer contacts, the consultancy firms have had a particularly close 
interaction with domestic machinery and equipment manufacturers. Close interaction between all 
these three parties especially during projects has guaranteed best possible results in projects. 
Interaction between the consultancy firms and machinery suppliers, however, has been very active 
also outside actual projects. One reason for this is that it is in the interest of the machinery producers 
to inform the consultants of their latest products and technologies, and it is necessary for the 
consultancy firms to know the latest technology. This close interaction has been a major source of 
know-how and expertise for the Finnish technical consultancy firms as well as for the machinery 
producers. For example, in technology for air pollution control Pöyry has learned much from 
Finnish machinery suppliers, whose level of expertise in this field is high. (Palo 1993, 21, 37, 40 
and 44)

Furthermore, also the common language and culture as well as a history of working together have 
made the interaction between Finnish paper and board machinery suppliers and technical 
consultancy firms particularly close. Due to Mr Pöyry's career in Wärtsilä before establishing the 
consultancy firm, the relations between Pöyry and the Finnish machinery and equipment producers 
have been particularly close. Pöyry and the machinery suppliers have a close and cooperative 
interaction during projects, and occasionally the machinery producers have been Pöyry's customers. 
In the 1960s Pöyry established a separate unit to follow the technological development in forest 
industries. This unit has served machinery and equipment manufacturers in their need for outside 
consulting and engineering, and the unit has stimulated closer interaction with machinery suppliers. 
Opportunities for diffusion and transfer of technology and information have thus further increased. 
(Palo 1993, 37-40)

The consultancy firms can be considered as a linkage between the machinery producers and pulp, 
paper and board mills, and must keep in pace with the technological development of the whole 
industry. A central task of the machinery suppliers is to improve the customer's production processes 
by combining the machinery and equipment of different manufacturers. (Palo 1993,37-39) This has 
become an increasingly usual procedure in the 1970s and 1980s, compared to earlier decades when 
the buyer handled the whole investment project. Now the buyer of a paper or board machine first 
chooses the consultancy firm and only after this the machinery and other equipment suppliers. The 
consultancy firm designs the process into which the packages of the different machinery and 
equipment suppliers are fitted. Thus, the consultancy firms have an important influence in choosing
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the machinery suppliers.

However, despite the close cooperation with machinery and equipment suppliers, technical 
consultancy firms consider it important to maintain their independence (Palo 1993, 24). Thus, 
although both CTS Ekono and Pöyry have had long and successful relationships with Valmet and 
other Finnish machinery suppliers, they have maintained their independence and, in accordance with 
customers' demands, also cooperated with other than Finnish machinery firms. Pöyry, for example, 
has strived to be as neutral as possible regarding the machinery producers, with the preferences of 
the buying mill being the most important criteria for deciding on the suppliers. Sometimes the 
interaction between consultants and machinery manufacturers can also be of competitive nature as 
machinery manufacturers temporarily step into consultancy firms' business and vice versa. The rela
tionship between consultancy firms and machinery suppliers can be either a vertical buyer-supplier 
relationship or a horizontal complementary suppliers relationship depending on which party is 
responsible for the purchase of machinery and equipment in the assignment. (Palo 1993,21,36 and
44)

As the consulting firms only conduct applied research, interaction with research institutes and 
universities conducting basic research is of importance. Various joint research programmes 
organized in cooperation with different actors in the forest industries have been important in 
enhancing know-how and expertise of all parties. A close relationship in particular between CTS 
Ekono and KCL has been important for the development of CTS Ekono's (now part of Pöyry) know
how and expertise. The exchange of information between these two parties has been particularly 
effective as CTS Ekono has gained a preferential status at KCL due to a common ownership. For 
CTS Ekono, the role of the Helsinki University of Technology has been less important. Pöyry for 
its part has had a close cooperation with the Graphic Laboratory of the Technical Research Centre 
of Finland, VTT. Furthermore, also a close cooperation between Pöyry and the Helsinki University 
of Technology was natural from the start as one of Pöyry's founders, Mr Murto, was initially a 
professor at the University. (Palo 1993, 37)

6.3.1.2 Development of CTS Ekono and Jaakko Pöyry

The history of Ekono dates back to 1911, when the Finnish Steam Boiler Owners' Association, the 
present ETY Association, was established. During the early 1940s the name Ekono was attached 
to the Association, and Ekono soon started diversifying into other industrial sectors in addition to 
the energy field. Ekono Oy, later Ekono Corporation, started selling consulting and engineering 
services backed with the know-how developed and accumulated through the operations of the 
Association. From the beginning a major part of the Association's members and customers 
companies in the forest industries, and the Association acquired a thorough understanding of the 
processes, raw material supply, management and economic systems of its members and customers. 
Forest industry experts were employed into Ekono's new division from member companies, and 
later employees also came from KCL as well as machinery and equipment manufacturers. The 
strong growth of the forest industries in the 1950s further pressured Ekono to emphasize forest 
industry technology as the members of the association needed consulting in this new and growing 
field. In the early 1950s, Ekono was the only Finnish consulting firm in the field. In the 1950s 
Ekono had its first projects in the forest industries as it designed evaporation plants for sulphite pulp 
mills. In the 1960s Ekono continued serving Finnish pulp mills, and also started selling its know
how to foreign markets. The operations of Ekono's forest industry division were internationalized 
to a much larger extent than operations in the energy division. Ekono's special expertise was in the

were
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field of the pulping process and particularly in the energy saving related to it as this area of expertise 
became increasingly important in Finland in the 1960s and 1970s. In the mid-1970s Ekono started 
selling consulting and engineering for complete pulp mill projects. (Palo 1993, 30-36)

In the 1980s Ekono Corporation further reinforced its operations in the forest industries, and the 
share of projects in this field exceeded 50% of turnover. In 1987, with the acquistion of Teolli- 
suussuunnittelu Oy, renamed CIS Engineering, Ekono was able to provide a whole range of 
expertise in the forest industries, including pulp and paper mill engineering. (Palo 1993, 35) In the 
early 1990s the services offered by CTS Consulting included market research, competitiveness 
analyses, feasibility studies, process design and environmental protection. CTS Engineering 
specialized in basic engineering and detailed design. Together the consulting and engineering 
services of CTS Ekono thus covered the whole investment development process from strategic 
planning and pre-investment activities (pre-feasibility and profitability studies, process design, 
environmental process design, production optimization) to project implementation (project 
management, planning and design, mechanical and piping design, electrical and instrumentation 
design, energy, heat recovery and ventilation/air conditioning, installation supervision, training, 
start-up services) and special business development (production and process trouble-shooting, 
special training services, reliability and feasibility studies). CTS Ekono had an international network 
with units in Spain, Norway, Austria, France, Estonia, USA, Canada and Brazil. (The Finnish 
Foreign Trade Association 1993, 15)

The Jaakko Pöyry Group was established in 1958 by Mr Pöyry and Mr Murto, two engineers 
specialized in the forest industries. The founders brought with them ready contacts to pulp and paper 
producers, machinery and equipment manufacturers as well as universities. In particular Mr Pöyry's 
personal contacts in the Finnish forest cluster have been important for Pöyry's development. The 
first project was the result of a customer demanding basic engineering for a new pulp mill. In the 
1960s Pöyry acquired know-how in building large pulp and paper integrates, and the firm became 
an international consulting firm in the 1960s and 1970s. Until 1989 Jaakko Pöyry had completed 
around 5000 projects for some 500 customers in 100 countries. More than 250 projects had been 
large pulp and paper mill projects. Pöyry has diversified into various industries and services, but 
consulting and engineering in pulp and paper industries have remained the company's main business 
accounting for around 65% of total engineering work input in 1991. (Palo 1993, 36-40)

After the acquisition of CTS Ekono in the mid-1990s Jaakko Pöyry dominates the Finnish forest 
industry consulting business. Ekono is no longer a competitor and Swedish and Canadian firms, who 
entered the Finnish market in the 1980s, have left the market. Pöyry provides consulting and 
engineering services principally for the forest industries through a wide global organization. (Palo 
1993, 38) With its extensive data base, Pöyry is able to offer consulting and information services 
for the whole Finnish forest cluster. For example, Pöyry's competitor and strategic analyses are often 
referred to by firms and media. Pöyry's data base contains a large amount of information about 
markets, paper and board machines, and costs worldwide. (Jaakko Pöyry Consulting)

The technical consultancy business seems to have possibilities to prosper also in the future, although 
the risk of a lack of skilled personnel exists. During the recession students have chosen fields less 
vulnerable to business cycles than the forest industries. Universities and business schools also have 
difficulties in answering to the quickly changing needs of the industry. In particular, the lack of 
international business and marketing skills seems to be a potential problem. (Lammi 1994,118)
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6.3.2 Installation, Rebuilding, and Maintenance

Installation, rebuilding and maintenance services are becoming increasingly important for all paper 
and board machinery manufacturers. Valmet has estimated that in the late 1990s around 30% of the 
firm’s sales consist of services instead of the 20% in the mid-1990s. In addition to the global paper 
and board machinery suppliers, various services are also provided by several smaller firms. (Valmet 
stock market brochure 1996) The suppliers of some parts of the paper or board machine are often 
involved also in the installation of the machine. Such suppliers are, for example, firms supplying 
piping, electrical drives and the drying section. (Noronkoski 1990,153) Deliverers of paper machine 
installation, rebuilding and maintenance are important firms in the paper machinery cluster. 
Although Valmet aims at providing also these related services in addition to the machinery, the 
smaller firms are important in providing competition at least in these areas if not in manufacturing 
of the machinery itself. Furthermore, situations may occur where Valmet's capacity is fully utilized 
and it needs other firms to assist in, for example, machinery installation. Maintenance as such is 
particularly important in keeping the machinery in operation and minimizing unscheduled 
downtime, which is extremely costly in paper and board production. Rebuilds, in their turn, are 
important as they prolong the operating life of paper and board machines and are a means of 
increasing production capacity and quality without acquiring an entire, new machine.

Vaahto Oy, based in Hollola, Lahti, is a supplying of rebuilding and maintenance as well as 
components to paper machinery. Vaahto, a family-owned company established in 1874, has 
delivered machinery related to the paper industry for more than 40 years. Vaahto specializes in 
machinery and demanding products made of stainless-steel, titanium and other highly-alloyed 
materials. In the field of paper and board machinery, according to its own announcement, Vaahto's 
product range includes wire sections, wet end equipment, forming boards, foils, suction boxes, 
doctors, wire guides, stretchers and broke handling systems, press sections, reels, winders, rereelers, 
hoods, color coating kitchens, chemical handling and filler stations, consulting and startup services 
as well as rebuilds. The pulp and paper business makes up around half of Vaahto’s sales. (The 
Finnish Foreign Trade Association 1993, 32; Vaahto's brochure; Kauppalehti May 19, 1995) 
Although the firm's brochures give the picture of a firm producing a wide range of pulp and paper 
machinery, Vaahto is primarily a components producer. Vaahto has been a subcontractor to the 
Finnish machinery producers, but the relationship with Valmet ended in the 1990s. Since then. 
Vaahto has aimed at becoming a more independent producer instead of a subcontractor in order to 
avoid as large volatility as in the subcontracting business. According to some interviewees, Beloit 
has been interested in Vaahto as a components supplier and possible service provider in the Finnish 
market.

Vaahto's main market area is Scandinavia, and the firm's turnover and profits have been rising in 
recent years. During a period from March to August 1995, Vaahto's profits rose to FIM 5,9 million, 
a marked increase from 1994. According to Antti Vaahto, CEO of Vaahto, the export guarantee 
system has made large export projects possible to a medium sized firm such as Vaahto. (Kauppalehti 
October 30, 1995 and July 19, 1995; Vaahto's brochure)

Oy Intermekano-Malmsten Ab, based in Tuusula, Finland, is anothe firm specializing in installation 
and rebuilding of paper machines and auxiliary machines like winders, supercalenders, coaters and 
roll wrapping units. In addition to installation Intermekano also engages in maintenance, 
dismantling and reinstallation of paper machinery and equipment. Intermekano also manufactures 
made-to-measure steel structures of stainless and acid-resistant materials, storage tanks, piping 
systems, water treatment equipment, sand filters, shutes and pulpers. (Intermekano’s brochure 1992;
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The Finnish Foreign Trade Association 1993, 30; Forestec 1996, 56)

Intermekano’s first references are from 1976. The company's main market area is Europe and it has 
references in Finland, Sweden, Norway, Germany, Northern Ireland, England, France, Belgium, Ho
lland, Italy, Portugal, Austria, Bulgaria, the Soviet Union/Russia and South Africa. The reference 
list between 1976 and 1995 includes 135 mainly installation and rebuilding projects in paper 
machinery and other machinery related to wood processing. In 73 of these projects Valmet was the 
supplier of the primary machinery. Other suppliers have been all the leading manufacturers in the 
field such as Wärtsilä, Ahlström, Tampella, Jylhävaara, Beloit, Voith, Black Clawson, Jagenberg, 
Sulzer, Johnson, Sunds Defibrator, ABB Fläkt and Grubbens. (Intermekano’s brochure 1992 and 
reference list 1995; The Finnish Foreign Trade Association 1993, 30)

6.4 Effects of Related and Supporting Industries on Competitive Advantage

The forest cluster has relatively strong related and supporting industries, and several of these also 
increase the competitive advantage of the paper and board machinery industry. According to 
Hemesniemi, Lammi and Ylä-Anttila (1996b, 52), no other country has such a range of equipment, 
chemicals and services suppliers in the forest cluster. Thus, in general terms, the related and 
supporting industries are a source of competitive advantage, but especially the quality problems and 
low level of internationalization of suppliers is a problem to Valmet.

6.4.1 Positive Effects of Internationally Strong Related Industries

The many internationally successful related industries in the Finnish paper and board machinery 
diamond provide opportunities for information flow and technical interchange in the whole 
diamond. Furthermore, these successful related industries also increase the reputation of Finnish 
forest related machinery in general and thus affect also Valmet's competitiveness. Of the related 
industries discussed above, process automation has been particularly closely tied to paper and board 
machinery. Valmet, Ahlström and Wärtsilä had their own process automation units supplying both 
own and competitors' machines. Automation has complemented the product ranges of the machinery 
producers and is today an important part of Valmet's production. Process automation draws heavily 
on the know-how in the paper and board as well as machinery industries. Joint R&D has been 
possible among Valmet's paper and board machinery and automation units. Also the infrastructure 
supplied by VTT, technical universities and TEKES have made high quality R&D in automation 
possible in Finland. Moreover, the sophisticated and early demand on the part of the paper and board 
industries has made the Finnish automation industry competitive. Due to relatively high labour and 
raw material costs the level of automation in the Finnish paper and board industries has been high 
since the 1970s whereas it is still low in the US paper and board industries. Furthermore, a strong 
domestic rivalry in automation has kept prices low.

Valmet Automation has given Valmet the possibility to supply customers with complete systems 
of paper and board machinery supplemented with high quality automation. Although some inter
viewees stressed the independence of Valmet Automation, the rather strong linkage of Valmet 
Automation and Valmet's paper and board machinery production seems to be an advantage for 
Valmet. Valmet Automation is specialized in automation for forest industries, which the other global 
automation suppliers are not. Furthermore, the other large automation suppliers are not part paper 
and board machinery producers, which must give Valmet Automation a clear advantage in
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knowledge of paper and board machinery technology. Moreover, because successful reference 
deliveries are extremely important in paper and board industries, both Valmet's automation and 
machinery units can be assumed to have benefited from joint deliveries as colleagues from the same 
corporate and national cultures can be easier to cooperate with than persons from other companies.

Furthermore, also the machine clothing industry's linkage to paper and board machinery is strong. 
Tamfelt's strong internationalization has partly been due to its reference deliveries to Valmet's 
machines abroad. In the future, however, Tamfelt's emphasis on international markets is likely to 
bring several customers running machines supplied by Valmet's competitors. This will eventually 
increase the knowledge and international competitiveness of the Finnish diamond, and also have 
positive effects on Valmet.

In the forest chemicals industry, Raisio Chemicals as one of the only firms in the world entirely 
focusing on chemicals for every stage in the paper and board production processes is an important 
asset also to Valmet. Raisio's emphasis on international markets, growing R&D investments and the 
Technology Centre increase the skill base and research facilities of the Finnish diamond. Raisio's 
cooperation with Valmet is close: the two firms jointly own Jylhäraisio, and Valmet services the 
machinery used in Raisio's Technology Centre. Raisio's R&D is a potential source of ideas and 
inventions as well as specific knowledge for Valmet's wet end and coating technology development.

The importance of pulp machinery to the paper and board machinery producers seems to have been 
the greatest in their first years of machinery production. Experience in production of pulp 
machinery, particularly pulp drying machinery, was important in the start of paper and board 
machinery production. Furthermore, also other wood processing machinery suppliers are potential 
sources of ideas and inputs to the whole Finnish diamond, and it is an advantage that the whole pulp, 
paper or board mill machinery can be supplied by Finnish firms. Suppliers having the same culture 
and language makes project handling easier than in a project with suppliers from several countries.

6.4.2 Potential Problems Due to Weak Supplying Industries

The effect of supplying firms on the competitive advantage of paper and board machinery seems 
to be less evident than that of the related industries and associated services. The reasons for this are 
found in the relatively low level of internationalization of suppliers, the low innovation activity of 
these firms, and at times unsatisfactory production quality.

First, despite some notable exceptions, most of the input suppliers do not compete internationally. 
According to Porter (1990b, 138), internationally successful suppliers pull through foreign demand 
also for the primary industry's product. In the Finnish paper and board machinery industry, however, 
the pull-through effect has mainly worked in the sense that Valmet's international deliveries have 
provided the suppliers with necessary foreign references and thus helped their internationalization. 
Also Airaksinen (1991,227 and 236) notes that the increased FDI and R&D of large companies has 
been an important pressure effect on subcontractors.

Second, in addition to internationalization, also R&D is strongly concentrated into the largest firms 
in Finland (Heum and Ylä-Anttila 1993, 83). The Finnish suppliers seem to be mainly in fields with 
less strategic significance to Valmet's paper and board machinery production, and the suppliers are 
not usually important innovators (Valkonen and Lovio 1991, 9). Instead of having to acquire roll 
covering and cylinders from abroad, Valmet seems to have compensated for the lack of critical
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suppliers in these fields by establishing subsidiary and joint venture operations by itself.

Third, criticism on the quality of workmanship of Finnish suppliers has been voiced by Valmet's 
CEO Matti Sundberg. According to Sundberg, quality problems of Finnish suppliers have caused 
problems for Valmet and the firm is going to increase its international subcontracting. (Helsingin 
Sanomat January 27, 1997) In Porter's (1990b, 103) view this is a potential problem as foreign 
suppliers are rarely a complete substitute for domestic ones in terms of coordination possibilities 
and as source of new ideas.

Finally, Porter (1990b, 142-143) also sees supporting industries as potential entrants to downstream 
industries. Not only companies, but also their individual employees may establish spin-offs into 
buyer industries. The Finnish supplier base is, however, not likely to be a breeding ground for new 
paper and board machinery producers due to the high initial investment costs of entering the primary 
industry. Although Vaahto, discussed in associated services, seems to have the ambition of 
becoming also a machinery supplier, at least of some parts of paper and board machines, it is not 
likely to become a rival to Valmet unless acquired by Beloit or Voith Sulzer. Through the 
acquisition of a small or medium sized Finnish firm as a service and repair workshop as well as 
components and parts supplier, Beloit or Voith Sulzer might succeed in entering the Finnish 
machinery market and thus increase the level of domestic competition.

6.4.3 Positive Effects of Associated Services

The effect of firms in associated services, particularly consultancy, seems to have been greater on 
competitive advantage than that of suppliers. Interaction between technical consultants, paper and 
board mills, machinery and equipment manufacturers and research organizations has been close and 
cooperative in the Finnish diamond. Close interaction has contributed to the development of know
how and expertise of all parties by providing a channel for technology diffusion and transfer, 
enabling common problem solving and interactive learning. Interaction especially between 
consultancy firms, machinery producers and research organizations has been regular also outside 
actual projects. (Palo 1993, 41)

Service providers in fields such as machinery installation, rebuilding and maintenance are important 
in providing rivalry in the Finnish diamond. Due to this competition, Valmet does not enjoy a 
complete monopoly position especially in smaller projects. Furthermore, in the future a possible 
stronger entry of Voith Sulzer or Beloit to the Finnish market is likely to occur through one of the 
existing smaller workshops in the form of an acquisition or alliance.
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7 RIVALRY, STRATEGY, AND STRUCTURE

This chapter analyzes the effects of rivalry as well as strategies and structures of firms on the 
competitive advantage of the paper and board machinery industry. The chapter is divided into five 
sections. The first section discusses the rivalry in the Finnish paper and board machinery industry, 
the second section analyzes the strategies of the Finnish paper and board machinery producers, and 
the third section analyzes the structures of these firms. The fourth section discussed some Finnish 
national conditions affecting the strategies and structures of the firms, and section five analyzes the 
effects of strategy, structure, and rivalry on the competitive advantage of the paper and board 
machinery industry.

Figure 24 gives a comparison of the development of paper and board machinery sales of the Finnish 
rivals discussed in this chapter.

Figure 24: Sales of Finnish Paper and Board Machinery Firms
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Note: No adjustment made to prices. Grounds for the estimations are given in Appendix 4.

The message of this figure is clear. During the first decades of production, in the 1950s and 1960s, 
the four Finnish rivals were almost equally strong in terms of sales. In 1965/66, Valmet’s sales were
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around FIM 45 million, Tampella’s around 35 million, Wärtsilä’s around 25 million and Ahlström’s 
around 10-15 million. Since the early 1970s, however, the situation changed and Valmet became 
clearly the largest Finnish supplier whereas in particular Ahlström faced difficulties in increasing 
its sales.

7.1 Rivalry

This section focuses on the development of rivalry in the Finnish paper and board machinery 
industry. The development of rivalry is followed in a chronological order from the first paper 
machines produced in Finland after the Second World War until the 1990s. The section is divided 
into four time periods: the time of rivalry 1950-1964, the time of cooperation 1965-1986, the time 
of renewed rivalry 1987-1992, and the time of Valmet's dominance from 1992. As is indicated by 
these titles, the whole time period from the 1950s to the 1990s is characterized by increasingly less 
rivalry, although rivalry temporarily increased 1987-1992. A figure summarizing the development 
of the structure of the Finnish paper and board machinery industry is found in Appendix 5.

7.1.1 The Time of Rivalry 1950-1964

Because the rivalry between the four Finnish paper and board machinery producers can be seen as 
intense in the first years of paper and board machinery production, the time period 1950-1964 is 
here called the time of rivalry. This time period is characterized by the start of paper and board 
machinery production in Finland and rivalry between four roughly equally strong paper and board 
machinery producers.

7.1.1.1 Simultaneous Entry into Paper and Board Machinery Industry

Four Finnish companies, all of them heavily engaged in the war reparations production, started 
production of paper machines almost simultaneously in the late 1940s and early 1950s. These 
companies were Ahlström (Karhula workshop), Wärtsilä (Kone ja Silta workshop), Valmet 
(Rautpohja workshop) and Tampella (Tampere workshop). Board machinery production was first 
started in the late 1950s.

Four companies producing the same large industrial goods in a country as small as Finland can be 
considered a substantial amount. No other country competing in the paper and board machinery 
industry has had as many equally sized and internationally successful competitors producing entire 
paper and board machines. At least the following reasons explain why this simultaneous entry into 
paper machinery production.

First, the four Finnish companies were in a similar situation after the Second World War. At the turn 
of the 1940s and 1950s, the war reparations payments to the Soviet Union, discussed in Chapter 
eight, were coming to an end. Because a substantial share of the production of all major metal 
workshops had been for war reparations, new products had to be chosen in order to ensure the 
workshops' future viability. The war reparations payments had required that heavy metal industry 
capacity was built in Finland. After the reparations payments the companies had much free capacity 
and had to find products suited to their production facilities and skills. Due to armaments production 
before and during the war as well as war reparations production, the facilities and skills of the
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workshops were particularly well suited for large metal products. Furthermore, the war reparations 
had diversified the product ranges of the companies as the Russians had demanded several different 
products that had never earlier been produced by the Finnish companies. Thus, concentration of 
some degree was seen as necessary. (Jokinen 1988; Björklund 1990; Alajoutsijärvi 1993, 27)

Second, the lack of foreign currency in Finland in the early post-war period created a favourable 
environment for the Finnish machinery producers. Before the war the Finnish mills had relied on 
imports of paper machines and the most important suppliers of machinery for the Finnish paper 
industry had been American Beloit, German Voith, British Walmsley, and Swedish KMW. A 
combination of limited availability of foreign currency as well as German Voith, a machine 
producer much used by Finnish mills, recovering from the war, the Finnish paper and board mills 
made increasing purchases from domestic metal workshops. (Alajoutsijärvi 1993, 26)

Third, the dominant position of forest industries and especially the growing importance of paper and 
board production in the Finnish economy made entry into the paper and board machinery industry 
seem a lucrative choice for all four companies. Many paper machines in Finnish mills had been at 
a standstill during the war and started running after the war, increasing the demand both for 
modernizations, new machinery and equipment. Moreover, Ahlström and Tampella even had own 
production of paper and board, making machinery production seem a natural choice. (Alajoutsijärvi 
1993,26)

Fourth, although actual paper machines had never been produced in Finland, Wärtsilä’s Koneja Silta 
workshop and Tampella had experience in producing pulp drying machinery, closely resembling 
paper machinery, by license, as well as other machinery related to the forest indstries. Furthermore, 
many engineering shops already acted as maintenance and repair units for paper and board factories. 
(Björklund 1983, 86-87; Alajoutsijärvi 1993, 27) Thus, know-how was available for paper and 
board machinery production.

The start of paper machinery production in the four companies was so simultaneous that some 
controversy exists as to which company actually was the one to build the first Finnish paper 
machine. Some sources, among them Haavikko (1984a), claim that Wärtsilä was the first of the 
Finnish companies to start own paper machinery production. Wärtsilä’s Helsinki workshop Kone 
ja Silta manufactured two condenser paper machines to the Soviet Union in the late 1940s as war 
reparations payments. These machines were a new product sector for Kone ja Silta and were 
produced according to a license acquired from British Walmsley in 1938 to manufacture and sell 
paper machines for the Eastern European markets (Wärtsilä Annual Report 1953; Wärtsilä 1984:2B; 
Raumolin 1992). However, Wärtsilä did not get its first order for a paper machine of own design, 
a kraft paper machine, until 1949 from Czechoslovakia. This machine was delivered in 1952-53. 
1952 was also the year when the license agreement with Walmsley expired. (Wärtsilä Annual 
Report 1953; Haavikko 1984,102; Wärtsilä 1984:2B, 27) Noronkoski (1990,128) is of the opinion, 
that the kraft paper machine delivered to Czechoslovakia represents the start of Wärtsilä’s paper 
machinery manufacturing because this was the first real order and not part of war reparations 
deliveries. Noronkoski also points out that the first paper machines built by Wärtsilä were not of the 
company's own construction but manufactured with the British license.

The decision oí Ahlström 's Karhula workshop to start producing paper machines was a rather natural 
one as it had a long experience in pulp drying machinery closely resembling paper machinery. With 
a license from Swedish KMW, Karhula produced two paper machines as part of the war reparations 
deliveries. Karhula had already cooperated with KMW for several years in a joint company Kamyr.
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(Noronkoski 1990, 112). However, according to Noronkoski (1990, 128-129), Karhula workshop 
delivered its first paper machine of own design, a condenser and cigarrette paper machine, to 
Tervakoski Oy already in 1948. Thus, Ahlström in fact was the first Finnish company to build a 
paper machine without a foreign license. Because building a paper machine of entirely own design 
was a new task for Karhula, the technical personnel of Tervakoski controlled and helped in the 
building of the machine. According to Noronkoski, the machine worked well after some 
adjustments. The relationship between Karhula and Tervakoski has remained close and Karhula has 
delivered a total of seven paper machines to Tervakoski as well as taken care of the mill's 
modernizations.

Valmet's start of paper machine production was not an easy decision. Immediately after the war, in 
1945-48, Valmet's Rautpohja factory was not particularly interested in machinery related to the 
paper industry. Rautpohja's product range was very diversified and it was seen as risky to specialize 
in the relatively unknown product segment of paper machinery. However, already in the late 1940s 
at least graduate engineer Gunnar Rask and engineer colonel Yijö K. Arvola made the proposal that 
Rautpohja would start to produce machines for the paper industry. Originally the idea had come 
from graduate engineer Kaarlo Amperla, an expert on machines for the paper industry working for 
Wärtsilä. At first, director general Yijö Vesa opposed the production of these machines because he 
saw Wärtsilä as a strong competitor. But in 1948 Vesa made the final decision to start the producti
on of paper machines. (Björklund 1990, 79) Valmet's first two paper machine orders came from 
Poland. These machines were delivered in 1953 whereas Valmet's first paper machine to Finland 
was delivered to Simpele mill of Yhtyneet Paperitehtaat in 1954. In 1953-55 Valmet also made its 
first important modernizations of two wide newspaper machines for Myllykoski. These early 
deliveries were important references for Valmet in the future and made the Finnish paper mills 
interested in Valmet as a machinery supplier. (Alajoutsijärvi 1993, 27-28 and 61-62)

As the last of the four Finnish companies, Tampella decided to start producing paper and board 
machines in the early 1950s. Tampella’s first paper machine was a tissue machine to Stroj-Import 
in Czechoslovakia in 1953 (Tampella 1992, 8). According to Björklund (1983, 87), Tampella’s 
reasons for choosing paper and board machine production were the decline in the production of one 
of the firm's main products, locomotives, Tampella’s traditions in producing other machinery related 
to the forest industries, as well as Tampella’s position as a board and paper manufacturer.

7.1.1.2 Intense Rivalry

Tampella, Wärtsilä and Ahlström succeeded in gaining comfortable positions in the domestic market 
in the early 1950s. In these first years of production Valmet's position was weaker. In the early 
1950s, Kymi for example did not consider Valmet as a potential supplier of machinery, but only a 
candidate for some smaller reparations. (Alajoutsijärvi 1993,27) Due to the simultaneous entry of 
four companies into a new industry the competition among the companies for the scarce paper 
machinery know-how was intense. The machinery workshops strengthened their production 
facilities due to increasing competition. Karhula, for example, strengthened its planning and 
marketing departments, invested heavily in new machine tools and improved its workshop and 
office buildings. The investments were seen as necessary to keep the specialists in the company, to 
be able to create better products than the competitors, and to be able to satisfy the customers. 
(Noronkoski 1990, 134)

An illustrative example of the competitive environment was the movement of some key engineers,
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namely Erkki Ikävalko and Allan Liima, between the companies. Engineer Ikävalko, who has been 
considered the "grand old man" of Finnish paper machinery production, started his career in the 
business in the late 1940s as the head of the paper machinery department of Wärtsilä’s Koneja Silta 
unit. Engineer Allan Litma was his assistant at Wärtsilä. After having decided to enter paper 
machinery production in 1948, Valmet hired Ikävalko on June 1st 1949 to work at Valmet's 
Rautpohja mill. Litma followed Ikävalko to Rautpohja somewhat later. Even director general Yrjö 
Vesa himself had come to Valmet from Wärtsilä. (Alajoutsijärvi 1993,27) According to Björklund 
(1983, 87), it was thanks to the engineers from Wärtsilä that Valmet got a good start in paper 
machine production. Finally, when Tampella entered paper machine production in the early 1950s, 
Allan Litma, having already participated in the start of production both in Wärtsilä and Valmet, was 
hired by Tampella. (Björklund 1983, 87) Ikävalko and Litma can thus be characterized as persons 
who have had a major impact on the whole Finnish paper and board machinery business.

Export markets became another area for intense rivalry. Large paper machines were produced by 
three Finnish companies: Valmet, Wärtsilä and Tampella. Ahlström had specialized in smaller paper 
machines and thus had a somewhat different market segment, but because it had the capability to 
build also larger machines it remained a potential entrant into this product segment. In the industry, 
this was seen as too large a munber of competitors in a country the size of Finland. Especially in the 
first decades of production, the three companies competed in more or less the same market segment 
and often had to lower their prices due to competition against each other. The interviewees 
mentioned several events where the Finnish companies had to compete each others' prices down 
when negotiating for orders to foreign paper mills. According to Björklund (1983, 99), the price 
gained by the Finnish producers was 10% smaller due to competition by other Finnish companies 
than it would have been without this competition. Because of this situation there were not enough 
resources left over for R&D.

7.1.2 The Time of Cooperation 1965-1986

In the Finnish paper and board machinery industry, the time period 1965-1986 was characterized 
by several cooperation arrangements and agreements. Since the beginning of paper and board 
machinery production in Finland a rather strong urge toward cooperation had existed and in the 
years from 1965 to 1986 this cooperation was so strong that this time period is here called the time 
of cooperation. Table 22 presents a summary of the cooperation arrangements which are analyzed 
in greater detail below.

7.1.2.1 Toward Cooperation

Already before the mid 1960s cooperation, especially in exports, occurred in the Finnish paper and 
board machinery industry. In 1948 a cooperative society called Metex was founded by 14 Finnish 
metal industry firms, among these the companies that started production of paper and board 
machinery. Valmet, for example, joined Metex shortly after its foundation. The primary aim of 
Metex was to coordinate the trade with the Soviet Union through the cooperative society. Metex, 
however, proved unable to reach this aim as the Soviet trade partners wanted direct contacts with 
the Finnish firms. Thus, instead of focusing on exports to the Soviet Union, Metex focused on small 
Eastern European countries and more distant countries. Although Metex did not fulfill its original 
aim and Wärtsilä left Metex early, Björklund (1983, 88) is of the opinion that Metex was of great 
importance for the Finnish paper machinery export in the 1950s. For example, Valmet benefited
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from Metex in exports of its paper machines as Metex negotiated the deliveries of Valmet's first two 
paper machines to Poland as well as of two machines to China. (Björklund 1990, 168) Also 
Ahlström's Karhula workshop was able to get orders for pulp mill machinery to the Comecon 
countries (Noronkoski 1990, 142).

Table 22: Cooperation Arrangements in the Finnish Paper and Board Machinery Industry

Year Arrangement Firms involved Aim or major 
advantages

Reasons for discontinuation

1948 14 metal industry 
firms

Metex Originally: Trade with the 
Soviet Union

-The Soviet Union was not 
satisfied with the arrangement 
-Metex had difficulties in 
entering Western markets 
-Valmet found another channel 
to the Swedish market

In practise: Trade with 
other socialist countries 
(e.g. Eastern Europe and 
China)

Early Finmac, jointly 
owned agency in 
Milano

Valmet and Tampella Export of paper machines 
to Italy

Insecure economical and political 
situation in Italy1960s

1965 “Magna Charta” 
agreement and 
Madden Machine 
company

Valmet, Tampella and 
Ahlström

Cooperation in exports to 
North America and 
division of labour for the 
North American market 
with each firm specializing 
in certain products

Valmet’s and Tampella’s 
cooperation in Boise Cascade 
delivery in 1967 showed that 
Magna Charta was outdated: 
both firms produced components 
to both paper and board 
machines; Magna Charta was 
dissolved in 1969 and Wärtsilä 
replaced Ahlström in Madden 
Machine Co.

1967 Cooperation in 
delivery to Boise 
Cascade Corp., 
USA

Valmet and Tampella Delivery of a combined 
linerboard/sack paper 
machine, and a newspaper 
machine with 
interchangeable 
components

One-time cooperation

1969 TVW agreement Valmet, Wärtsilä and 
Tampella

Worldwide cooperation 
and division of labour

The agreement was not seen as 
extensive enough and was 
extended in 1976

1976-86 Extension of TVW 
agreement

Valmet, Wärtsilä and 
Tampella

Joint foreign sales 
organization with offices 
abroad, joint planning and 
coordination of marketing 
operations, licensees and 
technology development

-Wärtsilä’s acquisition of 
Appleton Machine Co 
-on machine calenders and 
coaters
-Valmet’s entrance to board 
machine production 
-reorganization of shipbuilding

Source: Compiled by the author based on Björklund (1983, 1990) and Jokinen (1987)

Metex did well in the bilateral trade to small socialist countries but it had difficulties in entering the 
Western market. Western companies were not used to trade through a cooperative instead of with 
the producers themselves. (Björklund 1990,168) In the late 1950s Valmet had obtained own marke
ting capabilities and was not satisfied with the payments it had to pay to Metex. In 1963, an 
agreement was reached where the big companies, among them Valmet, could market their products 
themselves. Valmet entered the Swedish market through a Swedish company, Caral AB, and the
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importance of Metex decreased. (Björklund 1990, 169)

Another cooperation agreement, aimed at exports to Italy, was made between Valmet and Tampella. 
Valmet had sold two paper machines to Cartiera del limavo in Italy, one in the 1950s and another 
in 1960. Valmet and Tampella established a joint agency, Finmac, in Milano in order to further the 
companies' exports to Italy. The situation in Italy, however, was unstable both economically and 
politically and the agency was soon sold to the agents working in the company. (Björklund 1983,
97)

Thus, Metex and Finmac were unsuccessful solutions for the cooperative needs of the Finnish paper 
and board machinery producers. Competition was still seen as too fierce and the issue of cooperation 
and restriction of competition between the companies came up time after time. At least the 
following reasons for the need for increased cooperation in the 1960s have been mentioned. First, 
because of three or four Finnish producers competing for the same orders, the price competition 
between the Finnish machinery producers was considered too strong both in the domestic and 
foreign markets. Second, the need to enter export markets, and particularly the North American 
market, was seen as a reason calling for increased cooperation. It was argued that joining the forces 
of the Finnish companies would provide better chances to enter the important North American 
market. Third, the increased need for R&D was seen as an argument for increased cooperation as 
the resources of the individual companies were limited. Finally, Wärtsilä’s decision to move its 
Helsinki factory, the former Koneja Silta, out from Helsinki made the situation apt for a change in 
the firm's product range. (Björklund 1983, 106-107)

Due to these reasons, several negotiations concerning a deeper cooperation were held among the 
Finnish companies in the 1960s. In 1964, for example, the general director of Wärtsilä, Bertel 
Långhjelm, suggested that Wärtsilä and Valmet should establish a joint company to design, build 
and sell paper machines. The factories of both companies engaged in paper machinery 
manufacturing should be rented to the new company. Härkönen and Björklund from Valmet refused 
this cooperation because paper machines had become Valmet's most important products and the 
company did not want to loose control of this production. (Björklund 1983, 96)

7.1.2.2 The Magna Charta Agreement 1965

In 1965 Valmet, Tampella and Ahlström signed a cooperation agreement called the "Magna Charta". 
This agreement was aimed at sales cooperation in the North American market. The need to gain a 
position in the North American market, the world's largest market for paper and board machines, 
had already earlier been an important motive for cooperation between the Finnish producers. 
Another possible motive for cooperation was the fact that by the 1960s the Koneja Silta works of 
Wärtsilä had become oldfashioned and no new paper machine deals had been closed in 1960-1963. 
In order for Koneja Silta's production to be profitable, two paper machines should be produced 
yearly. Therefore, the situation called for a change in Wärtsilä. (Haavikko 1984, 104 and 156)

The Magna Charta agreement contained a division of labor according to type of machinery between 
Valmet, Tampella and Ahlström for the North American market. In USA, a company called Madden 
Machine Co. was established. It was connected with Madden Corporation in New York, which had 
helped Tampella gain its first orders in the USA. Now Madden Machine was to represent also 
Valmet and Ahlström. Kari Kairamo, who had earlier worked for Metex, became the managing 
director of the new company. (Björklund 1983, 98-99 and 1990, 121) Although the Magna Charta
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agreement only applied to the North American market, it had wider implications on the companies' 
areas of specialization due to the large size and importance of the North American market. The 
agreement proved to have a strong impact on the development of the Finnish paper and board 
machinery business because also after the Magna Charta agreement the segments of specialization 
persisted.

The Magna Charta agreement, however, soon became outdated due to several reasons. Because the 
agreement was restricted to the North American market, rivalry between the Finnish paper and board 
machinery producers continued in other markets. The fact that Wärtsilä did not take part in the 
Magna Charta increased the competition. Thus, a need for closer cooperation persisted in the minds 
of the managers. In 1966, Tampella and Wärtsilä again talked about stronger cooperation in paper 
machine manufacturing. Wahlforss from Wärtsilä had the opinion that without Valmet's 
participation there was no sense in a deeper cooperation. Björklund, then working for Tampella, 
talked to Klaus Waris, the president of the Bank of Finland, who promised to take the issue up with 
director general Olavi J. Mattila and commercial manager Henrik Solin from Valmet. Again, as in 
1964, Valmet refused as close a cooperation as mentioned in the plan, but was ready to accept a 
looser cooperation. (Björklund 1983,103)

Furthermore, the division of labor in the Magna Charta had proved inflexible. In 1967, Tampella 
and Valmet cooperated in an order to Boise Cascade Corporation who wanted to buy two paper 
machines with interchangeable components. One machine should be a combined linerboard and sack 
paper machine and the other a newsprint machine. According to the Magna Charta agreement, 
Tampella was to sell linerboard machines and Valmet newsprint and sack paper machines in the US 
market. There now appeared a concrete need for a new kind of cooperation between the two 
companies. Otherwise the order would have been impossible to get to Finland. Tampella and Valmet 
both delivered one machine but the machines had similar components. (Björklund 1983, 104) In 
1969, Valmet and Tampella cooperated in another delivery to North America, to Eurocan Pulp & 
Paper Company in Canada. Valmet was the primary deliverer and produced most of the sack and 
kraft paper machine whereas Tampella produced most of the kraftliner machine. (Valmet Vuosiker
tomus 1969)

These reasons led to discussions about increased cooperation between Tampella, Valmet and 
Wärtsilä. Being a family enterprise Ahlström did not want to tie itself closely to co-owned 
companies. This time, the negotiations resulted in a deeper reorganization of the Finnish paper and 
board machinery industry. The new agreement was called the TVW agreement, according to the 
initials of the three involved firms.

7.1.2.3 The TVW Agreement 1969

In the TVW agreement of 1969 the Finnish machinery producers agreed on a worldwide cooperation 
and division of labour. Valmet would build all paper machines, Wärtsilä would end its production 
of paper machines and concentrate on paper finishing machines, and Tampella would likewise end 
its production of paper machines and concentrate on board machines. Due to the reorganization, 
some engineers in the different companies specializing in product sectors not anymore produced by 
their company moved to one of the other companies. The TVW agreement seems to have had both 
positive and negative effects for the companies involved. According to the interviewees, the 
concentration on certain product segments led to improved development of technology as more 
resources could be directed to developing the fewer products in each company. (Björklund 1983,
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107-108; Alajoutsijärvi 1993, 53; interviews)

In general terms, the TVW agreement was considered a step toward increasing competitive 
advantage by all involved companies. Adjusting to the TVW agreement was rather painless for 
Valmet and Tampella because the principles were the same as in the Magna Charta, now applied 
to the markets of the whole world instead of North America only. Valmet already had specialized 
in large paper machines, and Tampella’s excellence was in board machines. The agreement, 
however, seems to have been particularly favourable for Valmet. This was due to several reasons. 
First, Valmet had already in the 1960s changed its strategy and decided to start building also fine 
paper machines in addition to large newsprint and magazine paper machines. Valmet had so far not 
been able to get any important references in fine paper machines, but the TVW agreement now 
convinced potential customers that Valmet developed fine paper machines in earnest. (Alajoutsijärvi 
1993,53)

Furthermore, the timing of the reorganization of product segments was particularly well suited for 
Valmet. In the 1950s it was thought that the technologies of large newsprint machines as well as 
smaller and slower fine paper machines would differ greatly from each other, but in the late 1960s 
the view had changed and it was believed that the technology of all kinds of paper machines was 
rather similar.50 The size and speed of fine paper machines were growing and Valmet benefited from 
its experience with large and fast newsprint and magazine paper machines. (Alajoutsijärvi 1993,69) 
Thus, much due to the TVW agreement, Valmet was able to successfully enter production of fine 
paper machines and Wärtsilä’s fine paper machine customers, such as Kymmene's Nordland Papier 
in Germany as well as Kuusankoski mills, became Valmet's customers. Valmet was able to get it 
first important references in fine paper machines in the mid 1970s. (Alajoutsijärvi 1993, 73)

Wärtsilä, who was to concentrate on paper finishing machines, had to go through the greatest 
changes due to the TVW agreement. Wärtsilä was given a transition period after which it had to end 
its fine paper and cellulose drying machinery production, which were moved to Valmet. On the 
other hand, Valmet's slitter-winder production was moved to Wärtsilä. Wärtsilä was still competitive 
in fine paper machines in the late 1960s and early 1970s and built its last fine paper machines to 
Kymi's Kuusankoski mill in 1969-70 and Nordland Papier in 1970-71. (Alajoutsijärvi 1993,46) The 
changes caused some discontent in Wärtsilä, and Valmet was seen as dominating the agreements 
because it was more powerful than the other companies. According to some interviewees, Wärtsilä 
got "what was left" in the TVW agreement after the two other companies had made their choice of 
product ranges. The issue raising most concern in Wärtsilä was whether concentrating solely on 
paper finishing machinery would bring sufficient production volume and income. Wärtsilä thus 
attempted to make the most out of its product segment by producing a full range of paper finishing 
machinery. In 1977 Wärtsilä even started a project aimed at production of printing machines, as 
these could be considered paper finishing machines and some similar technologies were used 
(Haavikko 1984, 188). The printing machine project, however, was ended in 1981 (Wärtsilä 
1984:2B, 28).

On the whole, however, also Wärtsilä considered TVW a positive step because four rival companies 
in a small country was considered too many and also because the companies could not have built 
worldwide marketing organizations individually. At least the following three reasons explain 
Wärtsilä’s satisfaction with its more modest product segment than those of Tampella and Valmet.

50 Still in the 1960s it was the belief that fine paper machines could not be run with higher speeds than 400 m/min.
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First, the change in the direction of production happened simultaneously with the move of most of 
Kone ja Silta's machinery production from Helsinki to a new factory in Järvenpää in 1970, and 
therefore the special requirements of paper finishing machinery could be taken into account in the 
new production facilities. Wärtsilä’s Helsinki unit Kone ja Silta was getting oldfashioned and 
unsuitable for the purposes of heavy engineering industry. The new factory in Järvenpää did not 
have to be suited to producing as large production units as in the old Koneja Silta Helsinki works 
because Wärtsilä did no longer produce entire paper machines. Wärtsilä’s new Järvenpää factory 
started to produce supercalenders, coaters, slitter-winders, reelers and packing machines. (Haavikko 
1984, 158; Wärtsilä 1984:2B)

Second, the market for paper finishing machines was becoming increasingly lucrative as the need 
for higher value added grew in the paper industry in the 1970s and 1980s (Wärtsilä Annual Report 
1986,23). Paper finishing machines are part of every new paper machine but also used to modernize 
old paper machines to answer to the rising standards of the graphical industry. For example, the high 
speed of modem printing presses requires bigger reels of paper and this in turn requires new reel- 
ups. Paper finishing machines are renewed more frequently than the actual paper machines and with 
them it is possible to add value also to the paper produced with older paper machines. When the 
investments in the expensive paper machines are small, there is still a good possibility to get orders 
for the more inexpensive but still valuable paper finishing machines. (Haavikko 1984, 158)

Finally, when Wärtsilä ended production of paper machines, it did not loose its customers. The 
contacts created in paper machine deliveries remained and helped Wärtsilä in getting orders for 
paper finishing machines and in becoming one of the leading producers of these machines (Wärtsilä 
1984:2B, 27).

The TVW agreement was, however, not without difficulties. First, Ahlström did not participate. The 
reasons for this did not seem to be entirely clear for the interviewees, but some assumptions can be 
given. First of all, as a family owned business Ahlström seemed reluctant to tie itself closely to other 
companies. Furthermore, Ahlström perhaps saw its narrow fine paper machinery as so different from 
the other companies' products that it had no gains in closer cooperation. Ahlström's analysis proved 
to be at least partly wrong as fine paper machines soon grew wider and Valmet became a rival in 
these machines. A further reason may have been the fact that paper machines never were clearly the 
most important products of Ahlström's machinery production and therefore cooperation was not 
seen as necessary. Ahlström thus seemed to show less commitment to paper machinery than its 
Finnish rivals.

Another problem with the TVW agreement was that there were now two cooperation agreements 
in force: the new general agreement between Tampella, Valmet and Wärtsilä covering the whole 
world, and the 1965 Magna Charta agreement between Tampella, Valmet and Ahlström applying 
only for the North American market. Tampella, Valmet and Ahlström, selling to North America 
through Madden Machine Company, had bought the American shareholders out of the company 
already in 1968. Ahlström did not succeed as well as Tampella and Valmet in North America and 
it lost interest in Madden Machine. In 1969 Tampella and Valmet bought Ahlström's share in the 
company, and now Wärtsilä became a shareholder in Madden Machine. Wärtsilä’s share in Madden 
Machine was, however, smaller than the two other companies' shares. As a result of this process the 
Magna Charta was dissolved. (Björklund 1983, 108)

Similarly to the situation after the Magna Charta agreement in 1965, also soon after having 
successfully completed the reorganization of production according to the TVW agreement, new
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negotiations for increased cooperation were started. The 1969 agreement was not seen as extensive 
enough. Already in the early 1970s Valmet and Tampella had a joint group thinking about merging 
the Finnish paper machine producers altogether. In this group were Arvo Karhola and Allan Litma 
from Tampella and Matti Kankaanpää and Pentti Toivonen from Valmet. The pressure towards even 
closer cooperation led to a new agreement in 1976.

7.1.2.4 Extension of the TVW Agreement 1976

In 1976 the cooperation between Tampella, Valmet and Wärtsilä developed into TVW Paper 
Machine Group Oy, a common foreign sales organization. The division of product groups among 
the companies involved remained as earlier: Valmet concentrated on paper machines, Tampella on 
board machines and Wärtsilä on paper finishing machines. A new element in the cooperation was 
that the TVW organization was to plan and coordinate marketing operations as well as technical 
development between the three companies. Construction cooperation was especially active between 
Valmet and Tampella because paper and board machines could use same components and similar 
technology. The TVW Group was also to coordinate the activities of the licensees as well as 
maintain sales outlets abroad. However, each company still maintained its own sales organization 
in Finland. (Wärtsilä’s annual report 1976, 22; Wärtsilä 1984:2B, 28; Björklund 1990, 121)

The importance of the TVW Group seems to have been great in particular in terms of the 
internationalization process of the three companies involved. Export sales to North America and 
Asia increased with the group's foreign sales outlets and license agreements were made with several 
foreign firms.

7.1.3 The Time of Renewed Rivalry 1987-1992

The time period between 1987 and 1992 is here called the time of renewed rivalry despite Valmet's 
acquisitions of majority shares of both Wärtsilä’s and Ahlström's paper machinery businesses. 
Rivalry increased in the Finnish paper and board machinery industry because of the dissolution of 
the TVW agreement and fierce competition between Valmet and Tampella.

7.1.3.1 Valmet-Wärtsilä Merger and Dissolution of the TVW Cooperation

The joint international marketing organization for paper machinery, the TVW Group, shut down its 
activities at the beginning of 1987, after the reorganization of Valmet's and Wärtsilä’s shipbuilding 
and paper machinery businesses. May 30,1986 Wärtsilä and Valmet announced that a restructuring 
of the paper machinery and shipbuilding activities of the two companies would take place. It was 
argued that through a merger the two companies' paper machinery units as well as shipyards could 
better be able to compete in the future, and the fierce price competition between the two Finnish 
companies in shipbuilding would end. Valmet and Wärtsilä agreed to reorganize their businesses 
so that Valmet got Wärtsilä’s paper finishing machinery production and Wärtsilä got Valmet's 
shipbuilding operations. Wärtsilä’s paper finishing machinery production was merged with Valmet's 
paper machine production and a new company, Valmet Paper Machinery, was established. With 
65% of the shares, Valmet gained majority control of the new paper machine company. Wärtsilä 
controlled 35% of the shares. (Wärtsilä Annual Report 1986; Raumolin 1988, 57; Björklund 1990, 
318) Later Valmet came to own 100% of Valmet Paper Machines. The merger made the future
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functioning of the TVW Group impossible and the joint sales organization was discontinued. The 
TVW cooperation had become a hinderance to the firms’ international operations, because in the 
TVW no one firm felt ultimate responsibility of foreign acquisitions, for example. This has already 
made the establsihment of a production operation in Brazil very difficult. The dissolution of the 
TVW Group brought along a time of renewed rivalry between Valmet and Tampella.

Valmet Paper Machinery started operating January 1,1987. According to Valmet and Wärtsilä, the 
merger would bring notable synergy effects as well as advantages in marketing, R&D, and finan
cing. The overlapping functions of the two companies could be avoided, their technological know 
how united, and production rationalized. In sum, the merger was seen to strengthen the international 
competitive advantage of Finnish paper machinery production. (Tuominen 1988, 33-34)

In the Valmet-Wärtsilä merger, Valmet grew by more than just the domestic paper machinery 
operations of Wärtsilä. First, the foreign subsidiaries of Wärtsilä became subsidiaries of Valmet 
Paper Machinery. Wärtsilä-Appleton Inc. and Wärtsilä-Strecker GmbH were renamed Valmet- 
Appleton Inc. and Valmet-Strecker GmbH.51 Second, Italian Rotomec in 1987 and Finnish 
Jylhävaara in 1988 also became part of Valmet Paper Machinery in connection with the merger. 
This was because Wärtsilä had already before the merger advanced long in negotiations to acquire 
these companies. Finally, Valmet Paper Machinery retained the former interests of Valmet and 
Wärtsilä through the TVW Group (together 20%) in the engineering shop Ateliers de Construction 
Allimand S.A., Rives, France. (Raumolin 1988, 57)

Although the reorganization of the shipbuilding and paper machinery businesses of Valmet and 
Wärtsilä was the final and decisive reason for the dissolution of the TVW agreement, several events 
had weakened the TVW cooperation already before the Valmet-Wärtsilä merger.

First, Wärtsilä had acquired US Appleton Machine Company in 1983 without consulting or even 
informing the other TVW partners in advance. This had caused friction in the relations between the 
partners, because the idea of the TVW was to cooperate in the export markets through a joint sales 
organization. The reason for Wärtsilä’s acquisition was that Wärtsilä was increasingly unhappy with 
the TVW cooperation. Wärtsilä felt that the marketing office of TVW in the important US market 
was more interested in selling paper and board machines than paper finishing machines. There were 
natural reasons for this as the price of, for example, a slitter-winder, which Wärtsilä produced, was 
only 5% of the price of a whole paper machine. Thus, Wärtsilä wanted to improve its position in the 
North American market by acquiring a company of its own in the USA. Soon after Wärtsilä’s ac
quisition of Appleton Machine Company, Valmet responded by acquiring a 65% share in Canadian 
Dominion Engineering Works Ltd. in 1984. Both Wärtsilä and Valmet now had their own sales 
operations in North America despite the TVW agreement.

Second, paper machinery technology saw a change which affected the principles of the TVW 
cooperation. Earlier the dividing line between on the one hand Valmet and Wärtsilä and on the other 
hand Tampella and Wärtsilä had been very clear: it was the physical division of machinery before 
and after the pope reeler. Valmet produced the paper machine and Tampella the board machine 
before the pope reeler and Wärtsilä produced the finishing machines after the pope reeler. Instead 
of traditional off-machine calendering, in the 1970s and 1980s calendering and coating happened 
increasingly on-machine, i.e. in the paper or board machine, before the pope reeler. On-machine

5'The foreign subsidiaries of the Finnish paper and board machinery producers are discussed in more detail in section 7.2

Strategy.
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calendering and coating is more demanding than the off-machine technology because the paper web 
is longer and thus more difficult to handle. When the TVW agreement was made in the 1960s, the 
on-machine technology was not yet anticipated, but in the 1980s the change in technology 
another cause of friction between Valmet and Wärtsilä. Valmet was of the opinion that the division 
should remain a physical one and Valmet would thus produce the on-machine calenders and coaters. 
Wärtsilä was of another opinion: the division should be a technological one and Wärtsilä would 
therefore build the on-machine calenders and coaters.

was

Third, Valmet entered production of board machinery in 1986 by acquiring 75% of the paper and 
board machinery production of Swedish KMW, Karlstad Mekaniska Verkstad52. Valmet's acquisition 
was against the principles of the TVW agreement, in which board machinery was Tampella’s field 
of specialization. (Sahiluoma 1986, 8)

7.1.3.2 Valmet's Acquisition of Ahlström's Karhula

After the ending of the TVW agreement, Valmet continued to grow through acquisitions. In 1987 
Valmet Paper Machinery acquired 70% of the shares of Ahlström's Karhula workshop. The 
acquisition was announced June 8, 1987, and came into force July 1. Karhula workshop became a 
subsidiary of Valmet Paper Machinery and the 640 employees in Karhula's paper and board 
machinery production became employees of Valmet. At first, Ahlström controlled the remaining 
30% of shares. The new name of Karhula was first Valmet-Ahlström Oy and from 1990, when 
Valmet acquired 100% ownership, Valmet Karhula. (Noronkoski 1990, 147) This practice of 
gradually changing the subsidiaries' names seems to have been Valmet's policy in most acquisitions, 
probably in order to make the change seem softer for the employees.

Several factors were affecting Ahlström's decision to sell Karhula to Valmet. First, Valmet's 
acquisition of Swedish KMW and the merger of Valmet's and Wärtsilä’s paper machinery operations 
created a new competitive situation in the Finnish paper and board machinery industry. In this new 
situation Valmet's and Ahlström's rivalry increased because Valmet had entered board machinery 
production, which was one of Ahlström's strongest areas. Ahlström had to re-evaluate its 
possibilities of remaining an independent paper and board machinery producer. Karhula's position 
as an independent producer had been questioned by the company's management already in the early 
1980s when it became clear that Karhula's costs were high due to small numbers of machinery 
produced. (Noronkoski 1990)

Second, the sales volume of Karhula was too modest to allow sufficient R&D investments. With 
its approximately 1% share of the world's paper machinery market Karhula was much smaller than 
its main rivals Valmet, Beloit and Voith. The workshop, however, had to compete with these large 
rivals for the same customers and had difficulties in reaching economies of scale in its paper and 
board machinery production. Furthermore, Karhula's international rivals were merging into larger 
companies, which made Karhula look even smaller. In order for the large R&D investments to pay 
off it is required that the created technology is sold to several mills. Repeated deliveries lower the 
costs of production due to learning and faster production. (Noronkoski 1990, 228)

52At the same time Valmet's strong competitor in paper and board machines, Beloit Corporation, was for sale. Valmet negotiated 
with Beloit but an offer was never made. According to Kankaanpää, this was because of the US antritrust policy: with both Beloit's 
and KMW's sales in the USA Valmet would have too large a share of the market. Thus, Valmet had to choose between KMW and 
Beloit and, according to Kankaanpää, KMW was better suited for Valmet due to a convenient size as well as production of tissue 
paper machines which complemented Valmet's product range. (Sahiluoma 1986, 8)
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Third, Karhula assessed that its small sales volume would probably cause inreasing problems in the 
1980s. Still in the early 1980s, Karhula's resources were spread to a range of different products, and 
the share of paper and board machinery in Karhula's production was only around 20%. Karhula's 
management had gradually come to the conclusion that paper machinery was the product which it 
had to be competitive in in order to succeed in the global competition with the much larger rivals. 
It was further seen as necessary to specialize in a narrow segment of paper and board machinery in 
order to allow for sufficient R&D in the chosen products. In the 1980s, Karhula increasingly 
specialized in the narrow product segments of special and fine paper machines and multilayer board 
machines. This specialization, however, was one of the reasons for Karhula's modest volume in 
paper machinery production.

Fourth, Karhula lacked a worldwide marketing network concentrating on paper and board machinery 
sales, and Valmet's network was seen as a major possibility to gain sales volume. Karhula's sales 
were managed together with Ahlström's other businesses. In the early 1980s, three quarters of 
Karhula's paper, board and pulp drying machinery had been sold to Finland, Sweden and Norway 
and only one fourth to other countries. At the same time Valmet, on the other hand, had achieved 
a leading position in large paper machines, had production units in Central Europe and North 
America, and had a global marketing and sales network. (Noronkoski 1990, 228-233)

Fifth, the heavy investment in pulp production in Finland and abroad during the 1970s was coming 
to an end in the 1980s and the prospects for Karhula's pulp machinery sales looked worse than in 
the previous decade. In the 1970s and early 1980s, Karhula's pulp machinery production had been 
markedly more profitable than its paper machinery production. Pulp machinery, particularly the 
Kamyr continuous cookers, had been the most important products for Karhula and the workshop had 
in a way lived from pulp machinery production. Thus, Karhula's conclusion was that paper 
machinery was the only product segment where it could find sufficient volume in the 1980s. 
Moreover, the production facilities of Karhula workshop were designed for paper and board 
machine production and were in a sense underutilized in pulp machinery production. (Noronkoski 
1990, 226-227)

Karhula's success in pulp machinery was due to less severe competition than in the paper machinery 
industry. First of all, there were fewer producers of pulp machinery than paper machinery. 
Furthermore, the main competitors in pulp machinery production were rather like Karhula: 
diversified workshops not concentrating totally on pulp machinery and with modest R&D spending. 
Moreover, pulp mill deliveries were one-time deliveries of nature and the importance of repeated 
deliveries was smaller than in paper machinery. According to Henrik Branders, Karhula's manager 
in the 1980s, there existed a special relationship between paper and pulp machinery production in 
Karhula. Paper machine orders gave much work but modest profit whereas pulp machine orders 
gave little work but much profit. Reasons for this were Karhula's use of subcontracting in its pulp 
machinery deliveries, and the fact that the pulp mill projects required less work than paper 
machinery projects. (Noronkoski 1990, 226-227)

Sixth, in the mid 1980s Karhula had conducted a rather extensive analysis, including a US 
consulting agency, about its future choices. The result of the analysis was that Karhula had a 
possibility to succeed as a paper machinery producer only if it concentrated all efforts on paper, 
board and pulp drying machinery and ended production of all other products. But even when this 
had been done the fixture of the workshop as an independent unit was not seen as easy and the profits 
would not be high. Large investments were needed in R&D and export marketing. (Noronkoski 
1990, 226-227) Due to all the above reasons the decision to sell Karhula to Valmet when the
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opportunity came was probably not very difficult. The acquisition was seen as a chance to secure 
the future of the workshop.

Noronkoski (1990, 229-236) explains Valmet's motivations in acquiring Karhula. First, since the 
mid 1980s Valmet's strategy was to be able to supply a full range of paper and board machinery, 
including small and narrow paper and board machines. Furthermore, in the mid-1980s around 80% 
of the world's new paper machines were smaller than Valmet's main product group, and around 30% 
of the world's new paper machines were purchased in Asia, where the machines are traditionally 
small and narrow. Thus, Karhula's knowledge in narrow fine and special paper machines, packaging 
board machinery as well as pulp drying machinery complemented Valmet's product range. By 
combining Karhula's knowledge with Valmet's Sym-Concept, Valmet could reach a competitive 
position in an entirely new product segment. Second, during its fast growth in the 1980s Valmet 
needed production capacity which Karhula's acquisition provided. Valmet had been forced to use 
subcontractors in order to satisfy the demand for production capacity. In the 1980s the importance 
of modernizations as a source of revenue for paper machinery suppliers grew and Valmet could use 
Karhula's skills in this activity. Third, Valmet saw Karhula's central location in the middle of 
Finland's most important forest industry area as a possibility to increase service sales. Around half 
of Finland's paper, board and pulp drying machines are situated within a distance of one hundred 
kilometers from Karhula. Service of machinery had become increasingly important in the 1980s as 
breaks in production were extremely costly. Karhula was an ideal location from where to service 
paper machine rolls, which were particularly prone to damage. Traditionally the paper mills had 
their own service units with machine tools for roll service. Finally, Valmet's international marketing 
and sales network made possible a growing production volume for Karhula.

The effect of Valmet's strong global sales organization could soon be seen in Karhula's sales. In the 
early 1980s Karhula' paper, board and pulp machinery sales had been around FIM 300 million. As 
part of Valmet the sales grew to FIM 400 million in 1988, exceeded FIM 500 million in 1989 and 
FIM 800 million in 1990. The aim of Valmet was to stabilize yearly sales of Karhula at a level of 
FIM 600 million. Karhula's sales have also internationalized. In the late 1980s, as part of Valmet, 
70-80% of Karhula's sales were to countries outside Scandinavia. Karhula was, for example, quickly 
able to gain a strong position in the Asian market for narrow paper machines. Also the multilayer 
board technology of Karhula has succeded in export markets in Scandinavia, North America and 
Asia. Pulp drying machinery have been sold to Scandinavia, North America and South America. 
Thus, Karhula seems to have been able to get badly needed reference machines due to its acquisition 
into Valmet. (Noronkoski 1990, 232-233)

The acquisition also resulted in a reorganization of Karhula's activities as well as know-how and 
technology transfer between Karhula and Valmet's other units. Valmet invested in developing 
Karhula’s technology and, for example, has developed a Sym-Flow-M headbox particularly suited 
for Karhula's narrow paper machines. Furthermore, Valmet transferred its know-how in the 
production and service of suction rolls and Sym-rolls from Rautpohja to Karhula as well as invested 
in the necessary machine tools in order to enable Karhula to take care of the service needs of the 
paper, board and pulp mills in south-eastern Finland. (Noronkoski 1990, 233)

Karhula, however, also lost some of its activities. Production of some of Karhula's traditional 
products were concentrated to other units in Valmet's organization. Karhula's production of pope 
reelers was moved to Rautpohja, and Ahlström's MB-former technology, particularly designed for 
special papers and boards, was transferred to Valmet's other units. Some years later the pilot plant 
in Karhula was closed down and the R&D operations moved to Karlstad. The further development
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of the technologies and ideas created at Karhula was transferred to Valmet's other units. After the 
acquisition of Tampella Papertech in 1992 the reorganization within Valmet's organization has 
continued and Karhula, which traditionally had know-how especially in multilayer board machinery, 
ended its board machinery production as Tampere became the center of Valmet's board machinery 
production. Since then Karhula has concentrated on narrow paper machines and pulp drying 
machinery. (Noronkoski 1990, 236)

7.1.3.3 Tampella’s Challenge

Despite the creation of Valmet Paper Machinery and its acquisition of Ahlström's Karhula, the 
dissolution of the TVW agreement was the start of a period of increased rivalry in the Finnish paper 
and board machinery industry as Tampella challenged Valmet's position as the dominant Finnish 
paper machinery manufacturer. Tampella decided to re-enter production of paper machines after 
nearly twenty years' absence. The reason for restarting paper machine production was Tampella’s 
analysis that the volume of only board machinery production would not be sufficient to sustain a 
competitive position in the long run. Another, related reason for Tampella to re-enter the paper 
machinery business was the challenge caused by Valmet's entrance to Tampella’s traditional field 
of excellence, board machinery production. Due to its acquisitions of KMW and Karhula, both 
producing board machinery, Valmet's market share in board machinery rose quickly and the 
company became a difficult competitor for Tampella. Thus, Tampella had to seek volume in paper 
machinery. During the TVW period Tampella had maintained its capability to produce paper 
machinery mainly because paper and board machinery are closely related in their technology and 
required same machine tools. Furthermore, Tampella had acted as Valmet's subcontractor. It was 
natural for Tampella to specialize in fine paper machines because it could utilize components of its 
board machines (Virta 1989a, 31).

Tampella’s attempt to gain a sufficient market position in the paper machinery business was daring, 
and the company cannot be blamed for lack of effort shown. First, in 1990 Tampella invested a good 
FIM 100 million in a new R&D center in Anjalankoski with a new pilot paper machine which could 
be run at speeds up to 2000 m/min. It was situated near the original pilot board machine built in 
1986 with a maximum speed of 1200 m/min. (Laurila 1992, 91; Tampella 1992, 9) Second, 
Tampella acquired two experienced paper machinery manufacturers: Italian Officine e Fonderie 
Carcano S.p.A. in 1988, and American Sandy Hill Corp. in 1990. Third, Tampella sought stronger 
positions in international markets by new sales companies. It started a sales company of its own in 
Atlanta, Georgia, to fill the place of the former sales unit of the TVW Group. In 1986 Tampella also 
started actively selling to South East Asia. A complete liner board machine order was acquired from 
Taiwan, and after 1986 machines were also delivered to Thailand, Korea and China. In the fall of 
1990 a sales office was established in Singapore. (Tampella 1992, 8-9) Fourth, Pekka Salo became 
the new director general of Tampella in the years 1988-91. Salo had a long experience in paper 
machinery as he had been the managing director of Wärtsilä’s paper machinery division and after 
the merger with Valmet worked a short time also as head of Valmet Paper Machinery's finishing 
machinery division. Salo strongly emphasized motivation and fighting spirit in Tampella. (Rainamo 
1989, 7)

Tampella succeeded in getting a couple of important orders, the first two from Kymmene's 
Kuusankoski mill and Tampella’s own Anjalankoski mill in 1987. Both machines started in 1989. 
The delivery to Anjalankoski mill, however, was not entirely successful, which made other paper 
mills doubtful of Tampella’s capabilities as a paper machine supplier. For example, Alajoutsijärvi
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(1993,49) notes that Tampella’s offer to produce a press section to Kuusankoski was technically as 
good as Valmet's, but Kuusankoski had doubts about Tampella’s ability to go through with the 
project. However, after Valmet's difficulties with the modernization of PM 18 in Voikkaa, 
Kymmene did not want to rely on Valmet as its only machinery supplier and the company bought 
the modernization of its Kuusankoski PM 7 from Tampella. (Alajoutsijärvi 1993, 64)

Tampella’s modernization in Kuusankoski was a success thanks to a skilled and experienced group 
of people receiving the machine. The reason why an almost similar machine delivered to Tampella’s 
own Anjalankoski mill was less successful seems to have been in the less experienced team 
receiving the machine. Thus, the success of Tampella’s deliveries seemed to depend on the skills of 
the receiving party. However, according to the interviewees, Tampella’s failure as a paper machinery 
supplier was not so much caused by insufficient technology, but rather economic reasons. Despite 
a couple of important orders Tampella could not capture a sufficient market position in paper 
machinery due to a downturn in paper machinery sales occurred in the early 1990s as well as 
Valmet's strong position in the domestic paper machinery market. In the international markets 
Tampella’s competitors, in addition to Valmet, were Beloit and Voith, both much larger producers 
of paper machinery than Tampella. In the US market Tampella had gained a strong position in board 
machines during the TVW cooperation but it did not succeed in gaining an important position in 
paper machines. In 1989 Tampella’s paper machine orderlog was nearly FIM 600 million but still 
smaller than the orderlog of board machines. (Virta 1989a, 27-31)

Tampella’s entry into paper machinery production resulted in increased rivalry between Valmet and 
Tampella not only in Finland but also in international markets. The rivalry between the two firms 
even seemed to be on a personal level between the managers of the firms. The competition forced 
both firms to lower their prices, even after all foreign competitors were out of the biddings. In order 
to get badly needed reference machines, Tampella was ready to sell machines with small and risky 
provisions. (Alajoutsijärvi 1993, 64 and 69) However, also Valmet was accused of growing on the 
expense of profits and it was claimed that it was more important for Valmet to gain references in 
new markets than make profits.

7.1.4 The Time of Valmet's Dominance from 1992

7.1.4.1 Valmet's Acquisition of Tampella Papertech

In May 1991, Valmet acquired Tampella Papertech and became the only Finnish paper and board 
machinery producer. Already several years before Valmet's acquisition of Tampella Papertech there 
was pessimism about Tampella’s possibilities to survive as a small manufacturer of paper and board 
machines. Jori Pesonen, president of Valmet Paper Machinery, was of the opinion that the paper and 
board machinery business was concentrating into a few large companies because in order to be 
profitable and have enable R&D a producer had to have sufficient volume. According to Pesonen, 
similar components, for example cylinder rolls, could be used for different machines and this would 
bring economies of scale. Thus, throughout the late 1980s there were talk about Valmet's and 
Tampella’s merger, and also negotiations took place. In 1989 Pesonen said in public that Valmet was 
ready to buy Tampella Papertech. (Virta 1989a, 31)

The immediate reason for the acquisition, however, was the deep crisis of the SKOP-bank group, 
which had acquired majority ownership of Tampella through Interpolator in 1987 (Lovio 1989, 65). 
SKOP was taken over by the Bank of Finland and Tampella was restructured. Tampella had been
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acquired by the SKOP-Bank group as a result of the liberalization of the Finnish money market in 
the late 1980s, which had led to using the stock exchange as a source of funding for investments in 
the companies. Also machinery manufacturers, among them Tampella, received new owners with 
little previous knowledge of the business in question.

Valmet's acquisition of Tampella Papertech caused discontinuation of overlapping functions of the 
two companies. The use of Tampella’s pilot paper machine ended, and Tampella’s foundry was 
closed (Tampella 1992, 9). Tampere became the center of Valmet's board machinery production, 
and the board technology developed in Karhula was moved to Tampere. After the acquisition 
Tampella was not, however, immediately merged with Valmet Paper Machinery. Rather, a new 
company named Valmet-Tampella was formed to concentrate on machinery for board, tissue and 
specialty papers, including Tampella Papertech, Tampella’s foreign acquisitions Carcano S.p.A. and 
Sandy Hill Inc, Tampella Telatek Oy, and Tammertool Oy as well as Valmet's units Valmet- 
Karhula, Valmet-Karlstad, and Valmet-Charlotte. The idea was that Valmet Paper Machinery would 
concentrate on printing paper machinery, paper finishing machinery, air systems, and international 
development. This restructuring of the industry meant that the competition between Valmet and 
Tampella in paper and board machinery ceased. After the reorganization Valmet Paper Machinery 
had around 5500 and Valmet-Tampella 3000 employees.

The organization of two related machinery producers as parts of the same corporation was not 
successful, and the development of Valmet-Tampella's sales and orderlog was unsatisfactory. 
Finally in 1994 the nominally independent Valmet Paper Machinery and Valmet-Tampella were 
merged and Valmet's corporate strategy was changed from a diversified firm to a firm concentrating 
solely on paper and board machinery.

7.1.4.2 Signs of Worry in Paper and Board Mills

According to Björklund (1983, 87), Valmet gained a leading position among the machinery 
suppliers in Finland already in the late 1950s, and since 1992 Valmet has been the only Finnish, and 
Nordic, supplier of paper and board machinery. Between the 1950s and early 1990s Valmet has also 
become perhaps the leading machinery supplier in the world.

When Valmet acquired the Finnish and Swedish paper machinery producers one after the other in 
the 1980s and early 1990s, the worries among paper and board mills concerning Valmet's 
dominance grew. Alajoutsijärvi's (1993, 30) study seems to speak for the increase of Valmet's 
dominance in its relationship with buying mills. In the years after the war when Valmet was an 
inexperienced paper machinery manufacturer, the buyers seemed to dominate the relationship and 
Valmet was a flexible supplier. However, in the 1980s, Finnish paper mills started to show signs 
of worry concerning Valmet's increasingly dominating role in the Finnish market. Valmet's 
dominance in the domestic market is further increased by the reluctance of Beloit and Voith Sulzer 
even to give offers to Finnish paper and board mills, as discussed in more detail in Section 8.3.

Illustrative examples of these worries were Kymmene's decisions in the late 1980s. First, Kymmene 
decided to order a coater from Voith to its PM 11 rebuild in Voikkaa in 1985-86. According to 
Alajoutsijärvi (1993, 37-38), Voith was very suspicious of Kymmene's motivations and first did not 
believe that Kymmene, having had a long and close relationship with Valmet, really wanted to buy 
a machine from a company other than Valmet. Second, in 1987-88, despite the knowledge of the 
difficulties in Tampella’s delivery of a magazine paper machine to the company's own Anjalankoski
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mill, Kymmene decided to buy the modernization of its Kuusankoski PM 7 from Tampella. These 
decisions are signals of growing concern toward Valmet's dominance and perhaps less humble 
attitude in the late 1980s. Kymmene did not regard the concentration of the Finnish machinery 
manufacturing business into one company as desirable and wanted to show Valmet that it was not 
the only possible supplier even in Finland. (Alajoutsijärvi 1993, 50, 64 and 69) Also the 
interviewees gave examples of negotiations where it seemed that the other machinery manufacturers 
were asked for an offer only in order to keep Valmet humble.

7.2 Strategy

According to Porter (1990b, 108), the strategies and structures of the companies are affected by 
national circumstances. No one managerial system is, however, appropriate in every nation and 
every industry. Porter stresses that nations will tend to succeed in industries where the management 
practices and modes of organization favoured by the national environment are well suited to the 
particular industries' sources of competitive advantage. In this section the management practices, 
in other words the strategies of firms in the Finnish paper and board machinery industry are 
discussed. According to Tainio et al. (1985, 25), strategic management in a large company means 
setting goals for growth, deciding directions of growth, and allocating capital and human resources 
for productive use whereas the structure of a firm, discussed in the next section, can be seen as a 
way of organizing the firm in order to fulfill the strategic aims. Thus, both strategies and structures 
are indications of commitment of the involved companies to the paper and board machinery 
business.

As noted by Porter, competitive advantage is by definition international. Therefore, in this section 
the strategies of the paper and board machinery firms are analyzed using a framework for 
internationalization strategies created by Luostarinen (1979, 180-195). Building on Ansoff (1965), 
Luostarinen creates a framework, the so called POM pattem, for analyzing strategic decisions in 
international business using three dimensions: products, operations and markets. Internationalization 
seems to be associated with, and perhaps dependent upon, development along each of these 
dimensions.

7.2.1 Summary of Strategy Development

Table 23 looks at the internationalization strategies of the paper and board machinery industry as 
a whole. The individual firms have had certain differences in their internationalization patterns, as 
discussed below in the text, but on the whole, however, the firms have had rather similar patterns 
of internationalization. The development of product, operation and market patterns has followed 
Luostarinen's (1979) model so well that in the summary table the four stages of internationalization 
strategies named by Luostarinen are used. Naturally, the division of the stages according to decades 
is only indicative and clear years of transition are impossible to name.
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Table 23: Dynamics of the Product, Operation and Market (POM) Pattem in the Finnish Paper and 
Board Machinery Industry

Starting stage in 1950s Development stage in 
1960s

Growth stage in 1970s Mature stage in 1980s 
and 1990s

-Restricted deliveries of 
parts and components 
-Some deliveries of 
entire machines and 
modernizations

-Deliveries of 
increasingly complete 
paper and board 
machines
-Importance of rebuilds 
and modernizations 
grows

Product
pattern

-Machinery for 
complete production 
lines including pulp 
machinery and 
automation

-Complete turnkey 
deliveries including 
machines, automation 
and comprehensive 
service
-Know-how sales, e.g. 
research in pilot 
machines
-Technical consultancy 
firms important in 
deliveries of total 
systems

Operation
pattern

-Inward licensing before 
start of own production 
-Indirect export in the 
form of governmental 
trade agreements with the 
Soviet Union and other 
socialist countries

-Direct export and sales 
units in the Magna 
Charta and TVW export 
organizations 
-Increasing cooperation

-Still some inward 
licensing
-Sales units of TVW 
-Outward licensing to 
workshops in Japan 
(1976), France (1976), 
Germany (1976) and 
Spain (1979)
-Minority ownership of 
French workshop 
(1979)

-Acquisitions of 
production units in the 
USA (1983, -86, -88,- 
90), Canada (1984, -86), 
Sweden (1984, -86,- 
88), Germany (1985), 
Italy (1987, -88) and 
China (1989)

Market
pattern

-Finland and socialist 
countries

-Same as earlier as well 
as other Scandinavian 
countries. Western 
Europe

-Increased penetration 
in earlier markets, 
emphasis on new 
markets in USA and 
North America

-Same as earlier as well 
as emphasis on new 
markets in Australia, 
Asia and South America

Source: Compiled by the author based on POM pattern created by Luostarinen (1979)

7.2.2 Product Strategy

Luostarinen's (1979,96) classification of products includes goods, services, know-how and systems. 
According to Luostarinen (1979, 185), the first product introduced to foreign markets is usually a 
physical good. As a company increases its involvement in international operations there is a 
tendency for its offering to foreign markets to deepen and diversify, for example, by expanding 
within an existing, or into a new, product line, or by changing the whole product concept to include 
not only the hardware or physical goods but also 'software' components such as services, 
technology, know-how, or some combination of these. Over time the blending of hardware and 
software components is often developed into more packaged forms, representing project or system 
solutions.

In the case of the Finnish paper and board machinery industry, two clear patterns are found. First 
of all, the firms started production of civilian goods as very diversified workshops after the Second 
World War, and paper and board machinery were only one product group among many. The 
development, however, was towards fewer product groups, thereby increasing the importance and 
share of paper and board machinery in the firms' total production. This pattern is closely linked to 
the structural changes in the firms and thus discussed in section 7.3 Structure. The second significant 
pattem involves the changes in the firms' product ranges within the product group paper and board
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machinery. This pattern is discussed in more detail in this section.

7.2.2.1 From Restricted Deliveries to Complete Turnkey Deliveries

The product concept of the Finnish paper and board machinery producers has developed 
substantially during their almost 50 years in the industry. During the first years of paper and board 
machinery production in the late 1940s and 1950s the responsibility of the individual supplier was 
restricted. So called "strip-tease" machines were delivered, which only comprised the basic elements 
of the machine and the customer acquired the additional elements from different producers. This 
was possible as paper and board mills still had large engineering shops with the capacity to make 
modernizations and rebuilds and even be in charge of paper machinery erection. (Alajoutsijärvi 
1993,57)

By the late 1950s and 1960s the Finnish paper and board machinery manufacturers had developed 
their skills and started increasingly to take responsibility of the entire machine delivery, not just a 
part of the machine. Also the importance of modernizations and rebuilds made by the machinery 
producers grew.

In the next stage, in the late 1960s and 1970s, the machinery manufacturers started to deliver ready- 
to-use processes which consisted of the machinery as well as the tests of the automatic control loops, 
the start-up, and the production run test (Alajoutsijärvi 1993, 58). In the late 1960s Valmet, for 
example, delivered complete cellulose, paper and board mills to the Soviet Union (Valmet 
Vuosikertomus 1968). Furthermore, the product itself has become increasingly complicated since 
the 1970s as new technology and new supplementary equipment, for example in the form of 
automation systems covering the entire production line, have been developed.

Finally, in the 1980s and 1990s, the product of the machinery producers has developed towards 
systems, meaning complex products combining hardware, software and services into a customer- 
specific problem solution. Deliveries are even more comprehensive than earlier and include service 
and know-how elements. In addition to deliveries of complete paper making lines comprising the 
paper machine, broke systems, conditioning, heat recovery, automation, supercalendering, coating, 
slitting, and packing, the machinery producers have become increasingly responsible also for the 
service and technical assistance of the machinery during its whole life time. In such comprehensive 
deliveries, the machinery producer does not necessarily have to be the absolute leader in all different 
fields of technology and parts of the machinery. It is enough that the producer has newest 
technology in the most important elements and is near the top in the others because the customer 
finds it more convenient to purchase the complete line from one producer than from many different 
producers.

One example of know-how sales is the business of selling R&D to paper and board mills, which 
became possible due to the machinery producers' R&D centers and pilot machines built in the 1970s 
and 1980s. Another example of the enlarged responsibility of the machinery producer is Valmet's 
recent bonus payment agreements, adapted from North America, in which the final sales price of 
the delivery is dependent on how well the quality and speed requirements are met in actual 
production. (Alajoutsijärvi 1993, 58)

A strong growth of service and spare parts sales has occurred in the late 1980s and 1990s. In 
Valmet's reorganization in 1994, service sales was organized into an own division, speaking for the
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growing importance of this product group. Valmet's increasing commitment to service sales started 
in the 1980s, and a Service Technology Centre was opened in Rautpohja in 1989. The aim of the 
centre is to develop and coordinate the service network which in 1989 consisted of units in Finland, 
Sweden, West Germany, Canada, Australia, and the USA. Valmet Paper Machinery Service offers 
a service array from special services and roll coverings to all types of maintenance and rebuilds. 
Related to its growing commitment to service, Valmet introduced a comprehensive health check for 
paper and board machines and processes in 1989. Valmet has developed a range of support services 
for paper machinery, including control systems for coating, supercalendering and slitting, programs 
supporting these systems, and a quality control system for improving the printability of paper. The 
idea of the Sym-test was to help customers take right preventive action to minimize expensive 
shutdowns, increase production, improve paper quality and cut costs. The Sym-test, for example, 
comprises five independent measurement modules which establish the condition of the machine, 
ventilation system, automation and finishing equipment, and ascertain process parameters. 
According to Valmet, the test can prevent up to 75% of all unscheduled shutdowns caused by 
mechanical failure and the test more than pays itself if it eliminates no more than one major 
unscheduled shutdown. (Finnish Trade Review 1989:7, 32-33; Hakala 1990, in Ahonen 1991, 92)

In the first eight months of 1995 22% of Valmet's paper and board machinery sales came from 
service sales. The share of service sales is still growing and Valmet's aim is to increase it to a third 
of the sales of paper and board machinery. Sales of service and spare parts decreases the effects of 
cyclical shifts of paper machinery demand because mills can not function without regular service 
and new parts. The building of a worldwide service network is an important and large task for 
Valmet. (Herlin 1993, 17 and 1995, 4; Valmet Perhelehti 1994:1, 2-3) Furthermore, in the 1980s 
and 1990s the importance of rebuilds and modernizations has, once again, grown as they help 
smoothing the cyclical changes. Modernization boosts productivity and frequently reduces pollution, 
and rebuilding makes it more convenient to change over to producing new grades of paper, meaning 
the mill can more easily adjust to sudden changes in demand. For Valmet, moving into rebuilding 
has been a conscious decision. (Pervilä 1995,8) The 1980s and 1990s have also brought an increase 
in the machinery producers' use of subcontractors and the buying mills' use of technical consultancy 
firms. (Alajoutsijärvi 1993, 58)

The product concept in paper and board machinery, thus, has developed from selling a part of the 
machine in the 1940s and 1950s to having a holistic technological responsibility of the paper or 
board machinery during its entire life span. There are several reasons for the increased service and 
systems sales. According to Grönroos (1990, 3 and 13), industrial firms need more sophisticated 
services due to complexity of their products and operations. Porter (1990b, 241-243) notes that 
manufacturing firms attach services such as technical consultancy to the sales of goods, thus 
expanding the product from goods to systems in order to gain competitive advantage. Service 
activities in paper mills are being deintegrated in order to raise flexibility of operations and to 
lighten the organization, and because the specialized service providers are increasingly competitive 
compared to in-house units. The "product", therefore, has become more than the mere machinery, 
and the customer, in fact, does not buy a paper or board machine but rather a functioning process. 
The close and long-term relations between the domestic machinery producers and buying mills seem 
to have been an important factor making the increasingly comprehensive deliveries possible.
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7.2.2.2 Development of Specialization Areas

In the first years of paper and board machinery production all Finnish workshops produced a very 
broad range of products, but soon they each began to specialize in certain types of machinery. As 
can be seen in Table 24, summarizing the development of the product ranges within paper and board 
machinery, the specialization reached its peak in the period of the TVW agreement from 1969 to 
1986. The development leading to the specialization in the TVW period, however, started already 
in the 1950s as can be seen in this section covering the development of specialization areas of the 
four Finnish paper and board machinery producers. Soon after entering the industry, Valmet made 
the strategic choice of concentrating on large paper machines, Ahlström was specializing in small 
machines and Tampella in board machines. It should be noted, however, that although the four 
Finnish machinery manufacturers each had specialized in certain product segments, they also 
competed against each other for the same orders. The areas of specialization were not so clear that 
they would have eliminated the rivalry before 1969, and even after the TVW agreement the 
companies remained potential entrants into each other's product segments. Since 1986 this actually 
happened as the product ranges of the remaining companies, Valmet and Tampella, started to 
broaden again.

In the 1950s and 1960s Wärtsilä's paper and board machinery products included newsprint 
machines, magazine paper machines, kraft paper machines, fine paper machines, paper finishing 
machines, pulp machines, and a complete board machinery to Metsäliiton Selluloosa Oy's 
Äänekoski mill delivered in 1966. Fine paper machines and paper finishing machines, however, 
became Wärtsilä's areas of specialization in the 1960s. Paper finishing machines were already 
included in Wärtsilä's first deliveries of paper machinery of own construction to Czechoslovakia in 
1953 and, thus, part of Wärtsilä's production from the beginning. One reason why Wärtsilä did not 
emphasize production of printing paper machines was the fact that in the 1960s it was believed that 
there was a marked difference in the technologies of fine paper machines and, for example, 
newsprint machines. Later, however, this proved not to be the case. (Wärtsilä Annual Reports of the 
1950s and 1960s; Alajoutsijärvi 1993, 68)

In the 1960s and early 1970s Wärtsilä was stronger than its Finnish rivals in fine paper machines. 
Wärtsilä, for example, delivered two fine paper machines to Nordland Papier in Germany as well 
as to Finland, Austria and Denmark. In the 1960s Valmet's only fine paper machine was a machine 
delivered to Columbia in 1965. Due to the TVW agreement in 1969, however, Wärtsilä concentrated 
solely on paper finishing machinery and gradually ended its fine paper machine production in the 
early 1970s. (Wärtsilä Annual Report 1968 and 1969; Wärtsilä 1984:2B; Alajoutsijärvi 1993, 47 
and 52) The production of fine paper machines was moved from Wärtsilä's Helsinki works to 
Valmet's Rautpohja works. In its new Järvenpää workshop Wärtsilä built paper finishing machinery 
and machinery, and broadened its product range within paper finishing machinery in the 1970s and 
1980s.

In 1974 Wärtsilä started production of supercalenders and supercalender rolls through a license 
arrangement with German Bruderhaus Maschinenbau GmbH, and in 1976 the company extended 
its capacity of supercalender roll coating with a new roll press. Wärtsilä soon became rather 
successful in supercalenders, much due to the license as well as investment in R&D. Due to a new 
plant for the coating of supercalender rolls and cylinders. Järvenpää became the only factory in the 
Nordic countries with the capacity of supercalender roll coating. Wärtsilä entered production of 
supercalenders primarily because of demand from the Soviet Union, but soon a successful delivery 
was made also to Rauma-Repola. In 1981, however, Bruderhaus, the licensor, went bankrupt and
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was for sale. Wärtsilä wanted to buy the company but Kleinewefers, Wärtsilä's toughest competitor 
in supercalenders, did not want to let Wärtsilä enter the German market and acquired Bruderhaus. 
However, a solution was found where Wärtsilä acquired Bruderhaus' supercalender technology and 
was thereby free to continue its supercalender production and marketing on a worldwide basis. 
Related to selling of TVW's license rights to Escher Wyss, Wärtsilä also became the holder of the 
supercalender license of Escher Wyss.

Table 24: Development of Product Ranges of Finnish Paper and Board Machinery Producers

Year/s Wärtsilä Ahlström Tampella Valmet
First
delivery

Condenser paper 
machine (late 1940s), 
kraft paper machine 
(1953), paper finishing 
machines

Condenser and cigarette 
paper machine (1948)

Tissue paper machine 
(1953)

Yankee and sack paper 
machines (early 1953)

1950s Fine paper machines, 
printing paper 
machines, kraft paper 
machines, paper 
finishing machines

Narrow fine and special 
paper machines

Paper machines, board 
machines (first delivery 
1956)

Printing paper 
machines 
(i.e. newsprint 
machines and magazine 
paper machines), paper 
finishing machines

1960s Fine paper machines, 
printing paper 
machines, kraft paper 
machines, board 
machines, pulp 
machines, stronger 
position in paper 
finishing machines

Narrow fine and special 
paper machines, pulp 
machines

Paper machmes, 
increasing
concentration on board 
machines

Printing paper 
machines, fine paper 
machines (first delivery 
1965), paper finishing 
machines

TVW
period
1969-

Concentration on 
paper finishing 
machines (winders, 
supercalenders, 
coaters, paper roll 
wrapping lines, 
sheeters) and pulp 
machines

Narrow fine and special 
paper machines, board 
machines, pulp 
machines, automation

Board machines Printing paper 
machines, fine paper 
machines, automation

1986

1987- Board machines, paper 
machines

Printing paper 
machines, fine and 
special paper machines, 
board and tissue 
machines, paper 
finishing machines, 
pulp drying machines, 
service, automation

1992

From
1992

Printing paper 
machines, fine and 
special paper machines, 
board and tissue 
machines, paper 
finishing machines, 
stock preparation, pulp 
drying machines, air 
systems, service, 
automation

Source: Compiled by the author from annual reports and company histories
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Although paper finishing machinery and pulp machinery were its main products, Wärtsilä's 
Järvenpää workshop was still a very diversified factory in the 1970s. In addition to its main product 
groups, it produced printing machinery, nuclear power plant components and steel structures. Of 
the orderstock of 1976, for example, more than 50% consisted of products not related to paper or 

■ pulp machinery. In 1977-79, however, the share of paper finishing machinery of the order stock 
grew steadily and was around 85% in 1980. Also the share of pulp machinery grew in 1980 and 
together pulp and paper finishing machinery made up almost the whole order stock of that year. In 
terms of sales, the development was a few years behind the orderstock and in 1980 still around one 
third of Järvenpää's sales came from products other than paper finishing and pulp machinery.

In 1977, Wärtsilä entered production of printing machines as these could be considered paper 
finishing machinery in a wide sense. The start seemed promising and already in 1977 orders were 
gained from Sweden and England. In 1981, however, the production of printing machinery, together 
with that of steel structures and components for nuclear power plants, was ended. The production 
of printing machines was moved to a new Swedish company, GMA NOHAB Printing Systems AB, 
of which Wärtsilä owned 25%. (Wärtsilä Annual Report 1980, 35-37) A likely reason for the 
unsuccessful effort to add printing machinery to the paper finishing machinery production was given 
in the interviews. Wärtsilä's strength in printing machinery production was the knowledge of roll 
manufacturing, but the company lacked knowledge in the other parts of the printing machine. It 
proved difficult to increase this knowledge to the level of experienced competitors in the industry.

In the early 1980s, Wärtsilä showed increasing commitment to paper finishing machinery, in 
particular. First, in 1983, a decision was made to build an own research plant for paper finishing 
machinery. The plant started operation in 1984. The plant had two pilot machines, one coater and 
one supercalender, which were used to develop the paper quality in coating and calendering. Second, 
also in 1983, Wärtsilä strengthened its position as a paper finishing machinery producer by 
acquiring Appleton Machine Company, a US company based in Wisconsin specializing in paper 
finishing machinery. The acquisition gave Wärtsilä improved access to the large North American 
paper machinery market. Appleton Machine Company had specialized in supercalenders and slitters 
to the US market. (Wärtsilä Annual Report 1983,38; Alajoutsijärvi 1993,47 and 52) Third, in 1984, 
when Wärtsilä acquired German Strecker GmbH and added sheeters to its paper finishing machinery 
product range, it could market itself as the only producer in the world who could supply the whole 
range of different paper finishing machinery, including supercalenders, coaters, winders, paper roll 
wrapping lines and sheeters. (Wärtsilä Annual Report 1984, 38). Finally, in 1984, as a logical 
consequence of the increased commitment to paper finishing machinery, Wärtsilä sold its production 
of pulp machinery to Rauma-Repola Oy. Moreover, also other units in the workshop division were 
sold: the Pietarsaari foundry to Asko Oy, the agricultural machinery production to Nokkakoneet, 
and the laundry machine production to Oy Electrolux Ab. (Wärtsilä Annual Reports of 1970s and 
1980s; Wärtsilä 1984:2B, 28; Haavikko 1984, 159-160; Alajoutsijärvi 1993,47 and 52)

In 1984, the name of Wärtsilä's engineering division was changed to paper finishing systems 
division, and Järvenpää works now concentrated solely on paper finishing machinery. The same 
year an engineering automation unit was started in the paper finishing systems division in order to 
develop and sell automation for paper finishing and condition monitoring systems. The same year 
Wärtsilä also acquired Sunds Defibrator AB's roll wrapping and handling business in Montreal to 
supplement Wärtsilä's wrapping machine production. (Wärtsilä Annual Report 1984, 38; 1985,16).

204



Ahlström's Karhula workshop remained a very diversified workshop during its almost 40 years' 
period as an independent competitor in paper and board machinery. From its first paper machine 
delivery in 1948, Karhula workshop produced various special and fine paper machines as well as 
pulp mill machinery. Karhula's special paper machines included condenser, cigarette, silk, carbon, 
cable, and airmail paper machines. In the 1970s, the demand for condenser paper machines and 
cigarette paper machines decreased and these machines were not built anymore. Special and fine 
paper machines were smaller than the newsprint and magazine paper machines produced by Valmet, 
Wärtsilä and Tampella. From the early 1980s, as a result of development work with Serlachius' Tako 
mill, Karhula's production also included board machinery. Karhula increased its know-how in 
narrow special board machines whereas Tampella concentrated on large and fast board machines. 
Karhula's board machines produced, for example, cigarette pack board, perfume package board and 
fluid packaging board, developed together with Finnish Enso-Gutzeit and American Weyerhaeuser. 
Karhula, thus, was able to utilize its knowledge of small fine and special paper machines in its board 
machine production. In 1987, when Karhula was acquired by Valmet, the workshop's strengths were 
special paper machines and multilayer board machines as well as pulp drying machinery. 
(Noronkoski 1990,129 and 227; Alajoutsijärvi 1993,29) In the 1970s, Ahlström began production 
of process control systems in its unit Altim Control. These systems were also used in paper and 
board machines.

The changes in Karhula's product range seemed to be the smallest among the Finnish rivals. Perhaps 
the most important reason for the stable product range of Karhula compared with the more frequent 
changes of Valmet, Wärtsilä and Tampella is that Ahlström did not participate in the TVW 
agreement and therefore was not compelled to undergo similar reorientation of production as 
Tampella and Wärtsilä. Another reason is that in a situation with already three domestic rivals 
producing larger paper or board machines in the 1950s and 1960s Ahlström did not see it as wise 
to try to enter these product segments. A third reason is that Karhula's stock of machine tools was 
suited for narrow fine and special paper machinery production. When fine paper machines grew 
larger in the 1970s it was seen as difficult and too large a leap for Karhula to change its production 
to include also wide paper machines.

It was not before the mid-1980s that a decision was made in Karhula to concentrate solely on paper 
and board machinery as well as pulp drying machinery. However, the manufacturing of all sawmill 
machinery and pulp handling machinery and equipment was ended as late as in 1987 when Karhula 
became part of Valmet. (Noronkoski 1990, 232 and 238) Ahlström's Karhula workshop thus 
specialized in paper and board machinery at a later point of time than the workshops of Valmet, 
Wärtsilä or Tampella. In this sense, Ahlström seemed to show less commitment to these products 
during its whole career as a paper and board machinery producer than was the case in its Finnish 
rivals.

Furthermore, Karhula lacked own production of some important parts and components of paper 
machinery including the drying section, suction rolls, winders, coaters, and drives, all of which had 
to be subcontracted, for example from Valmet. During times of growing demand acquiring some 
of these components is sometimes difficult and it is therefore risky to rely solely on subcontracting. 
In the 1970s, Ahlström's own Varkaus paper mill developed winders and the idea was that Karhula 
would start producing them. Surprisingly, due to not so close relations between Varkaus and 
Karhula, Karhula was not eager to develop the winders. The competitive advantage in these 
machines was lost and production ended soon after it had started.
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Although also Tampella started its career as a diversified paper machinery producer, it increasingly 
concentrated on board machines already in the 1950s. The company's first board machine 
delivered to G.A. Serlachius Oy in Tampere in 1956. (Tampella 1992, 8) In the 1960s board 
machines were already Tampella's strongest field, but production also included grinders and disk 
refiners. Furthermore, the company designed a cylinder vat for highspeed board machines and used 
in Tampella's own Inkeroinen mill. (Jensen 1968, 125)

was

After the TVW agreement in 1969 Tampella concentrated solely on large and fast board machines, 
for example packing board and fluting machines. However, with the discontinuation of the TVW 
cooperation in 1986, Tampella invested heavily in becoming a competitive producer also in paper 
machinery as it saw a wider product range necessary in creating more sales volume. Tampella 
succeeded in getting a few paper machinery deliveries thereby increasing the rivalry with Valmet, 
but in the end Tampella's resources were insufficient to be able to compete successfully with the 
much larger competitors. In the late 1980s, Tampella's paper and pulp machine division produced 
board machines, paper machines, various kinds of pulp machines, and pressure grinders. (Virta 
1989a, 31)

In the 1950s and 1960s, Valmet became known as a producer of large newsprint and magazine paper 
machines. It was the company's conscious strategy to specialize in these machines because it was 
in Valmet believed that the markets for large paper machines would be the most lucrative in the 
future. Particularly in the early 1960s Valmet increasingly concentrated on large newsprint machines 
and did not see the smaller fine paper machines as an equally lucrative business. (Alajoutsijärvi 
1993,47) The product range of Valmet's Rautpohja works was not, however, restricted only to large 
printing paper machines. In addition to these machines Valmet also built paper finishing machines. 
In 1956, for example, Valmet was the only Finnish company that built slitter-winders. It had 
experience in these already from the war reparation production. (Alajoutsijärvi 1993, 43-44) In the 
1960s Rautpohja delivered, for example, printing paper machines, sack paper machines, differential 
drives, slitter-winders, coater rolls, conditioning and heat recovery systems. (Valmet Annual Report 
1968)

Valmet's concentration on large newsprint machines in the 1950s and 1960s made its potential 
market narrower as it could not compete for orders from mills concentrating on fine paper grades. 
Thus, for example Valmet's and Kymi Kuusankoskia relationship was not as close as Valmet's and 
Voikkaa's relationship. Kuusankoski produced fine paper and thus bought machinery from Wärtsilä, 
who was experienced in these machines. After the TVW agreement in 1969, however, fine paper 
machines came to Valmet's product range from Wärtsilä and Valmet delivered its first fine paper 
machine to Nordland Papier in 1975-77. Fine paper machine technology was further developed in 
Valmet. Valmet gained from the trend that fine paper machines grew to become almost as large as 
printing paper machines. This made the TVW agreement favourable for Valmet and the company 
gained from its experience in producing large printing paper machines. In 1981-83 Valmet built the 
largest fine paper machine in the world for Kuusankoski mill. Kuusankoski held no competitive 
bidding as it was convinced of Valmet's capabilities. A few years later, 1987-88, Valmet delivered 
another similar fine paper machine to Kuusankoski. (Alajoutsijärvi 1993,47 and 68)

In the 1980s Valmet decided to build a complete product range in paper, board and pulp drying 
machinery including also paper finishing machinery. Acquisitions and mergers were seen as a good 
way to complete the company's product range. In the acquisition of KMW in 1986, Valmet acquired 
the knowledge in tissue machinery technology. KMW was also rather strong in board machinery, 
liner machinery and pulp drying machinery. Furthermore, in the merger of Valmet's and Wärtsilä's
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paper machinery operations in 1986, Valmet's product range grew with paper finishing machinery, 
and in the acquisition of Ahlström's Karhula workshop in 1987, Valmet gained Karhula's knowledge 
in special paper machines, narrow writing and printing paper machines, multilayer board machines 
and pulp drying machines. (Noronkoski 1990,229) Thus, in 1987, as a result of the acquisitions of 
KMW and Karhula as well as the merger with Wärtsilä's paper machinery production, Valmet's 
product range had grown with board machinery, tissue machinery, narrow fine and special paper 
machinery, paper finishing machinery and pulp drying machinery.

Despite Valmet's strategy of a holistic product supply, in the 1990s still some gaps in Valmet's 
product range remained. One such was the sheet cutter. Of the Finnish firms Wärtsilä had attempted 
entry into the sheet cutter business without success. Sheet cutters are a special product only installed 
into few paper mills and used, for example, in production of art paper.

7.2.3 Operation Strategy

Nordic evidence indicates that as companies increase their international involvement, there is 
tendency for them to increase commitment though a typical pattern from inward operations, to 
indirect exporting, to exporting via an agent/importer, to a sales subsidiary, and finally to a 
production subsidiary. In addition to increasing commitment, the pattem appears to be one of greater 
operational diversity as internationalization proceeds. This appears to be related not only to the 
greater experience, skills, and knowledge of foreign markets and marketing which develops within 
the firm, but also to the exposure of a wider range of opportunities and threats. Furthermore, also 
the degree of market diversity has an impact on the degree of operational diversity. (Luostarinen 
1979,105-124; Luostarinen and Welch 1990,251-253) According to Luostarinen and Welch (1990, 
253), one can perhaps argue that the future international success of companies will partly depend 
on their ability to master and successfully apply a range of methods of foreign operations. This is 
seen in the rise of foreign investment, of countertrade and cooperation agreements, of technology 
trade, of franchising, of management contracts and so on.53

7.2.3.1 From Inward to Outward Licensing

As already noted above, Wärtsilä and Ahlström started their careers in paper machinery production 
with foreign licenses. Wärtsilä's Koneja Silta acquired a license from British Walmsley in 1938 to 
manufacture and sell paper machines for the Eastern European markets, and Karhula produced two 
paper machines as part of the war reparations deliveries with a license from Swedish KMW 
(Wärtsilä Annual Report 1953; Wärtsilä 1984:2B; Noronkoski 1990,112; Raumolin 1992). Through 
these initial inward international operations the know-how of the Finnish workshops in paper and 
board machinery technology increased.

The next stage in the international development of the Finnish paper and board machinery producers 
was indirect export in the form of bilateral governmental trade agreements to the Soviet Union and 
other socialist countries from the early 1950s. Bilateral trade agreements can be considered as 
indirect export because the sales contacts were created by the government rather than the machinery 
producers themselves. In the 1960s Western markets were entered with direct export to paper mills 
and through sales units in Europe and North America. The North American sales units were

”See Luostarinen (1970, 1979) as well as Luostarinen and Welch (1990) for discussions on foreign operation modes.
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established in cooperation among the Finnish machinery producers according to the Magna Charta 
and TVW agreements.

During the 1970s TVW developed from an agreement to a jointly owned export organization and 
the establishment of foreign sales and service units continued. In 1979 the TVW Group established 
a sales agency in Australia, in 1980 the US sales and service unit was moved from New York to 
Atlanta and a new unit was established in Canada. By 1981 the TVW Group had sales units in 
Singapore and South Korea, and in 1985 the Group opened a sales unit in Hong Kong (Finnish 
Trade Review 1981:7, 34; Wärtsilä Annual Reports 1979, 1980, 1985).

In addition to sales units, as a sign of increased expertise, outward licensing of Finnish technology 
started in the 1970s. In 1976 the TVW Group made a license agreements with Japanese Sumitomo 
Heavy Engineering to produce acid resisting grooved rolls used in paper machinery as well as pulp 
drying machinery. By 1990 more than 700 rolls, called Nikkas-rolls after their developer Kalevi 
Nikkanen, had been sold worldwide. Paper and board machinery licenses were also sold to German, 
French and Italian workshops. In 1979 TVW Group sold a license to Spanish Talleres Emua 
covering the Spanish and Portugese markets. Despite growing outward licensing, however, also 
inward licensing continued in the 1970s as Wärtsilä started supercalender production with licenses 
acquired from Germany. (Wärtsilä Annual Report 1976, 1979).

7.2.3.2 Growth Through Foreign and Domestic Acquisitions

The 1970s saw the first foreign direct investments of Finnish paper and board machinery producers 
as Ahlström's Karhula acquired the French workshop Pierre Hansen & Cie S.A. near Strassbourg 
in 1977, and Valmet acquired a minority share in the likewise French workshop Ateliers de 
Constructions Allimand in 1979. A central reason for these acquisitions was that the paper, board 
and pulp machinery deliveries to Central Europe had caused a need to fast spare parts deliveries as 
well as repair and service, which was difficult to accomplish from Finland. (Noronkoski 1990, 142 
and 255; Schybergson 1992, 284) Furthermore, Ahlström's industrial automation unit Altim 
acquired an electrical device manufacturer in Norway and Altim had production units also in West- 
Germany and England (Huolman 1992, 142).

It was not until the 1980s that the emphasis of the internationalization process really shifted from 
sales units to acquiring production units abroad (Sahiluoma 1986, 8). This trend is in line with 
Luostarinen's theory as the Finnish paper machinery producers had already internationalized using 
inward licensing, indirect and direct exporting, outward licensing as well as sales and service units. 
As shown in Table 25, Wärtsilä started a period of several foreign acquisitions in 1983, but it was 
especially Valmet that grew through acquisitions. Tampella's foreign acquisitions started after the 
end of the TVW period as it strongly aimed at increasing its international market shares. Valmet's 
acquisitions are shown in Table 26 and Tampella's in Table 27.

Wärtsilä was increasingly unhappy with the TVW cooperation and felt that the marketing office of 
TVW in the important US market seemed to be more interested in selling paper and board machines 
than paper finishing machines. Wärtsilä wanted to improve its position in the North American 
market by acquiring Appleton Machine Company in Wisconsin in 1983. Appleton Machine 
Company had specialized in paper finishing machines including calenders, supercalenders, slitters 
and roll coating, and had sales of around USD 10 million a year. Appleton, in particular, 
strengthened Wärtsilä's knowledge in supercalenders and had important references in the North
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American market. In the 1940s Appleton had become the leading supplier of supercalenders in the 
USA and perhaps in the whole world. (Wärtsilä Annual Report 1981, 35; Wärtsilä 1984:2B, 31; 
Raumolin 1988, 56) However, during the time of the acquisition its technological development had 
stopped. More importantly, the acquisition made it possible for Wärtsilä to gain a bigger market 
share of the FIM 1 billion yearly market of paper finishing machines in North America. The 
importance of the US and Canadian markets is easily understood as more than 40% of the paper and 
board of the world is produced here. (Haavikko 1984, 160)

Table 25: Acquisitions of Wärtsilä Related to Paper and Board Machinery

Year Acquired company Areas of specialization of 
the acquired company

Subsidiary renamed as

1983 Appleton Machine Company Inc. in Ap
pleton, Wisconsin, USA

Paper finishing machinery Wärtsilä-Appleton Inc.

1984 The roll handling and finishing production 
of Sunds Defibrator AB in Sundsvall, 
Sweden, controlled by SCA AB

Roll handling and finishing 
machinery

1985 Otto C. Strecker GmbH in Pfungstadt, 
Federal Republic of Germany

Paper finishing machinery Wärtsilä-Strecker GmbH

Source: Raumolin (1988)

The acquisition of Appleton Machine Company was successful to Wärtsilä. Before the acquisition 
Wärtsilä's sales to the USA had been around USD 5-10 million a year, but in a couple of years both 
Appleton Machine Company's sales and Järvenpää's sales to the USA rose to USD 40-50 million 
a year. Wärtsilä, for example, increased the production of rolls in Appleton with an enlargement of 
the factory (Wärtsilä Annual Report 1986, 23). The reason for this growth was that a customer in 
the USA could not rely on a company based so far away from the US market as in Finland. When 
Wärtsilä's technology became available from a company based in the USA, customers were convin
ced that they would get the service and contacts necessary and therefore also purchases from Finland 
were easier to make.

In order to complete its product range in paper finishing machinery Wärtsilä also acquired the roll 
handling and finishing production of Swedish Sunds Defibrator in 1985 as well as German Strecker 
GmbH in 1985. Strecker, specializing in sheeters, was, however, lagging behind in technology as 
it had not invested enough in R&D.

Valmet acquired companies both domestically and abroad. Through its acquisitions Valmet was able 
to supply all the machinery and systems needed for paper and board manufacturing and finishing 
and it became one of the leading paper machinery manufacturers in the world, together with German 
Voith and American Beloit. Valmet started its foreign acquisitions by responding to Wärtsilä's 
acquisition of Appleton Machine Company. Valmet acquired a 65% share of Dominion Engineering 
Works in Canada in 1984. Valmet's acquisition was motivated by access to the Canadian market, 
which was protected by a relatively high customs barrier, as well as proximity to North American 
customers. Proximity to customers was seen as particularly important in sales of rebuilds, service 
and spare parts (Toivonen 1984, 8).
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Table 26: Acquisitions of Valmet Related to Paper and Board Machinery

Year Acquired company Areas of specialization of 
the acquired company

Subsidiary renamed as

1983 Kajaani Oy Electronics in Kajaani, Finland, 
owned by Kajaani Oy_________

Process control instruments 
for paper fabrication

Kajaani Electronics Oy

1984 65% of assets of paper machine division of 
Dominion Engineering Works Ltd. in Mon
treal, Canada owned by Canadian General 
Electric Co.

Paper machinery Valmet-Dominion Inc.

1985 40% of shares of Sensodec Oy (formed in 
1984) in Kajaani, Finland

Process control systems for 
paper machines

1985 Valmet became associated with the de
velopment of Roiboc Oy (formed 1984) in 
Kuopio. Finland

Instruments for controlling 
paper quality

1986 75% of assets of the paper machine di
vision of KMW AB in Karlstad, Sweden 
and its production unit in Charlotte, N.C., 
USA owned by Nordstjeman AB________

Tissue machines, board 
machines, coaters, 
supercalenders

Valmet-KMW AB and Val- 
met-KMW Inc.

1986 Semrol Systems Ltd. in Downsview, 
Ontario, Canada owned by Canada Deve- 
lopment Corporation____________________

Process control systems

1986 60% of shares of Enerdry Inc. in Knoxville, 
TN, USA and its production unit in Thun
der Bay, Ontario, Canada owned by Gor
don Chalmers and the associates

Air systems for paper 
machines

Valmet Enerdry Inc.

1986 Valmet's and Wärtsilä's paper machinery 
operations were merged, Valmet controlled 
65% and Wärtsilä 35% of the new 
company

Paper finishing machines Valmet Paper Machinery 
Inc. officially started its ac
tivities January 1, 1987. 
Wärtsilä-Appleton Inc. and 
Wärtsilä-Strecker GmbH 
were renamed Valmet- 
Appleton Inc. and Valmet- 
Strecker GmbH.

1987 51% of the shares ofRotomec S.p.A in 
Casale, Italy owned by Finanzeria Poletti & 
Osta S.p.A.

Paper finishing machines, 
printing machines

1987 70% of the shares of the paper machine 
division of A.Ahlström Oy in Karhula, 
Finland

Small fine paper machines Valmet-Ahlström Inc.

1988 Majority of Jylhävaara Oy in Valkeakoski, 
Finland and its subsidiary Jylhäraisio Oy in 
Raisio, Finland owned by Yhtyneet 
Paperitehtaat Oy

Paper finishing machinery 
(Jylhävaara) and coating 
color kitchens as well as 
other chemical handling 
equipment (Jylhäraisio)

1988 Infrarödteknik AB in Vänersborg, Sweden 
owned by Skåne Gripen AB

Infrared drying and heating 
systems for paper machines

1988 New subsidiary Valmet Builders Inc. in 
Charlotte, N.C., USA

Turnkey installations to the 
paper industry in North 
America
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Valmet-Xian Paper 
Machinery Co Ltd

Small paper machines50% of assets of Xian Paper Machines in 
China

1989

Valmet-Tampella Inc.Board machinery, paper 
machinery_____________

Tampella Papertech1992

Sources: Björklund (1983) and (1990), Raumolin (1988)
Note: Acquisitions of process control companies are included in the table although Valmet has a separate automation division 
founded in 1979; Until 1986 Valmet Oy, from 1987 Valmet Paper Machinery Inc.

In 1986 Valmet acquired Swedish KMW's paper and board machinery production and research 
center. KMW had tried to be competitive in several fields within forest related machines; paper 
machines, board machines, tissue machines, coaters, supercalenders, grinders, barking machines, 
chipboard machines, cardboard machines, presses, pulp machines and even machines related to 
nuclear power stations. With its resources spread to many different fields, KMW could not compete 
with the stronger paper and board machine companies. Of particular interest to Valmet were KMW's 
areas of specialization, board machines as well as tissue machines, in which KMW's yankee cylinder 
was an important component (Noronkoski 1990, 227).

Wärtsilä's acquisition of Italian Rotomet S.p.A. had proceeded so far that when Valmet's and 
Wärtsilä's paper machinery productions were merged in 1986 also Rotomec became part of Valmet 
Paper Machinery. Wärtsilä's interest in Rotomec was mainly due to the printing machines which the 
company produced because Wärtsilä was anxious to widen its product range outside paper finishing 
machines. Rotomec, however, also produced paper finishing machines such as coaters and 
laminating machines used for packaging materials. In the new situation Rotomec did not suit 
Valmet's strategy as Jori Pesonen, managing director of Valmet Paper Machines, wanted to keep 
the product range of the company "within the walls of the paper mill". However, Rotomec was a 
well-managed family firm with established products and market channels, and the subsidiary has 
been a successful performer in Valmet. Valmet did not attempt to integrate Rotomec particularly 
closely to the Finnish corporate culture due to cultural and technological differences (e.g. smaller 
wire width), and the former owner family has continued to manage the firm.

Also Finnish Jylhävaara, a unit of Yhtyneet Paperitehtaat, became part of Valmet due to the 
Valmet-Wärtsilä restructuring. Valmet was in a sense forced to buy Jylhävaara as Yhtyneet and 
Wärtsilä had already advanced long in the negotiations and Valmet did not want to upset Ybtyneet, 
one of its most important customers. Jylhävaara had started as a repair shop for the Yhtyneet paper 
mill in Valkeakoski and gradually begun to produce components and machinery.54 In addition to 
TMP mauiinery Jylhävaara also produced paper finishing machinery and it was this production that 
ended up as a part of Valmet. The paper finishing machinery production of Jylhävaara was small 
scale and was based on deliveries mainly to own mills of Yhtyneet Paperitehtaat as well as to the 
Soviet Union.

54Jylhävaara had participated in the development of the new thermomechanical pulp (TMP) technology. However, as the 
resources of Jylhävaara were limited, the Swedish company Sunds Defibrator AB, the leading producer of TMP and CTMP 
machinery in the world, acquired control of this division of Jylhävaara in 1986. Yhtyneet Paperitehtaat, however, acquired a third 
of the shares of Sunds Defibrator from SCA AB, and a new subsidiary company, Jylhä-Sunds Oy, was established in Valkeakoski. 
(Raumolin 1988, 60-61) After the merger of Rauma-Repola and Yhtyneet Paperitehtaat, Rauma owns 100% of the company.
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The acquisition oí Honeycomb, producing conditioning equipment, was one in which Valmet gained 
new technology. The reason for acquiring foreign firms producing conditioning equipment is that 
this equipment has a rather low level of value added and is therefore not worth transporting over 
long distances.

In order to have an active role in the growing market of paper and board in China, Valmet made a 
joint venture agreement with the Chinese company Xian Paper Machinery Co Ltd in 1989.55 Xian 
was a typical Chinese producer of small paper machines with 1700 employees. A jointly owned 
company was established January 3rd 1989 and the contract was made for 20 years. In 1994 Valmet- 
Xian had a turnover of FIM 100 million.

For Valmet there were several reasons for entering the Chinese market with a joint venture 
agreement. First of all, the joint venture was an investment in the future as the market potential for 
paper machines in China was seen as huge. There are around 8.000 paper mills with more than 
10.000 paper machines in China. Valmet wanted to be present in China as early as possible because 
it saw early presence as a reason for Voith's success in Brazil. (Laakso 1989, 46) Due to require
ments of the Chinese government that paper machines bought in China had to have a certain amount 
of domestically produced parts, it was difficult to enter the market without an own presence there. 
A second reason for having a factory in China were the low labor costs. It was difficult to sell a 
machine produced entirely in Finland to China. A third reason for the joint venture was the 
possibility to manufacture certain components and parts for Valmet's other units at a low cost in 
China. Fourth, the Chinese unit could also be used as a factory delivering small paper machines to 
Southeast Asian countries. Valmet's strategy was to proceed slowly and mainly provide the Chinese 
factory with knowledge and technology. Already in 1989 50 Chinese workers were educated in 
Valmet's Finnish locations. (Laakso 1989, 44)

Valmet-Xian's main competitors are Shanghai, Voith's joint venture, and Liao Yang. Both of these 
companies have more favourable locations than Valmet-Xian and thus better possibilities to acquire 
suitable workforce. Valmet-Xian is situated in Xian, central China. Valmet's joint venture has not 
been entirely successful, and has in fact been said to have caused the largest problems of all of 
Valmet's foreign acquisitions. During the first years 1989-93 the company made losses and 1994 
was the first profitable year. The Chinese workers have not been able to learn new technology as 
well as Valmet had expected and Valmet has also been disappointed in the work ethics of the 
employees. Relations between Valmet and the Chinese counterpart have been strained and the board 
with three Chinese and three Finnish members has been ineffective. Furthermore, the Chinese joint 
venture partner has been in severe economic difficulties. Cost efficiency is weakened due to 500-700 
redundant employees.

The main reasons for the difficulties seem to be the large cultural differences and lack of knowledge 
of China prior to the acquisition. The initial phase of the acquisition was not emphasized strongly 
enough. For example, the geographical location of the company is not favorable as it is located in 
a developing region with poor communications and difficulties of recruiting skilled personnel. 
Furthermore, the difficulties in technology transfer from Finland to China were underestimated, the 
structure of demand in China and the cultural differences were not understood. Also the importance 
of the local Communist party organs as a stabilizing factor was not understood.

’’Information mainly from Valmet's manager Yrjö Arola's lecture on March 22nd, 1994 held in the HR seminar "Ulkomaisten 
toimintojen hallinta ja tehostaminen 94" in Kalastajatorppa.
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In spring 1994 the Chinese chairman of the board and vice president were replaced by 
cooperative persons and the organization has been changed. The development seems to be positive 
but it is still unclear whether the choice of an unsuitable partner can be corrected. A certain lack of 
interest in the Chinese operation seems to prevail in Valmet and few employees know about the 
conditions in Valmet-Xian. In November 1995 Valmet announced that it wanted to buy a majority 
ownership of Valmet-Xian due to the difficulties and slowness in decision making of the joint 
venture (Iivonen 1995c, B11).

more

In 1988 Tampella acquired Officine e Fonderie Corcano in Italy. The workshop had been 
established in 1906, had produced its first paper machine in 1913 and exported its first machine in 
1920. Carcano built its first foundry in 1920 and extended it in 1958 in order to be able to build 
cylinders with a diameter of 1,8 and length of 7,4 meters, and Yankees with a diameter of 3,6 and 
width of 3,2 meters. This meant that the company could produce paper machines with a wire up to 
8 meters wide. In 1961 Carcano bought KMWs paper machine license which enabled the company 
to build larger and wider machines. When Tampella acquired Carcano, the company had specialized 
in middle sized board machines, ventilation equipment and equipment used in the production of 
non-woven.

Table 27: Acquisitions of Tampella Related to Paper and Board Machinery

Year Acquired company Areas of specialization of the acquired company

Officine e Fonderie Carcano, Italy1988 Middle-sized board machines, ventilation equipment 
and equipment used in non-woven

1990 Sandy Hill Corp. In Hudson Falls, New York, Modernizations and rebuilds of paper machines and 
cylindersUSA

Source: Tampella (1992,9)

Furthermore, in 1990 Tampella acquired Sandy Hill, established in 1858 as Baker's Falls Iron and 
Machine Works, in USA. Its products had been delivered to more than 200 American mills and it 
is the only American machine company with a foundry. The company had specialized in 
modernizations and rebuilds of paper machines. (Tampella 1992, 9)

7.2.3.3 Motivations for Acquisitions

It is important to analyze the reasons for the acquisitions, because Porter's attitude towards them is 
negative. Heum and Ylä-Anttila (1993, 89) note that increased FDI may, on the one hand, be 
considered a prerequisite for maintaining and strengthening competitiveness and value creation at 
home. On the other hand, however, foreign production may also be regarded as a means to escape 
production requirements in the domestic environment, which can be interpreted as a sign of negative 
development of competitive advantage in the home base. Several motivations for the international 
and domestic acquisitions, and the resulting decrease in rivalry, were given by the interviewees as 
well as in the literature. First, local subsidiaries in foreign markets became a relevant issue already 
when the Finnish firms entered the US market in the 1960s. Especially US and Canadian customers 
saw it as necessary to have local service facilities instead of being dependent on service from 
Finland. In the long term it was considered too slow and costly to fly the spare parts and personnel 
from Finland when something happened, even if Valmet even did this in the beginning. For the
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same reason, Valmet also acquired a workshop with 50 employees in Australia to take care of the 
customers in Australia and New Zealand. (Raumolin 1988, 53)

Second, in terms of domestic acquisitions, several interviewees stressed that the tough competition 
between the Finnish producers, especially between Valmet and Tampella after the end of the TVW 
cooperation in the late 1980s, led to lower prices than would otherwise have been possible. Often 
the last competitors lowering their prices in order to get a deal were Finnish companies, and it was 
seen as necessary to lower the competition between the Finnish suppliers by mergers and 
acquisitions. Furthermore, i was already in the 1980s predicted by managers (for example managing 
director of Valmet's Paper machines Jori Pesonen) that paper machine manufacturing would 
concentrate into a few large global firms. According to Pesonen, the most important aim should be 
a sufficient production volume as same components, such as rolls and cylinders, could be used in 
different machines. (Virta 1989a, 31)

Third, a need for continuous investments in R&D as well as global service and sales networks meant 
that the Finnish producers had problems in financing the investments alone (Sahiluoma 1984, 14). 
The 1980s, in particular, were characterized by two trends in Finnish metal industry firms: 
internationalization through FDI, and increasing investments in R&D. Most large metal industry 
firms made a clear strategic choice of concentrating on some chosen businesses and increase world 
market share in these through FDI and R&D. (Airaksinen 1991) Also the large paper and board 
machinery producers were part of this trend. Thus, it was also seen as necessary to unite the 
strengths of the Finnish paper and board machinery companies and through the combined sales of 
the companies enable sufficient R&D. Increased emhasis on R&D became necessary in the 1970s 
and 1980s due to a demand for continuously larger and faster machines and new production techno
logies. (Raumolin 1988, 53)

Fourth, the Finnish market of paper and board machinery neared its point of saturation which 
fostered a need to gain a stronger position in foreign markets. It has often been argued that due to 
the global nature of competition in the industry today it is necessary to be a strong enough 
competitor in the worldwide market. Valmet's strategy from the beginning of paper machine 
production was that in addition to selling to domestic markets machines should also be exported. 
In the 1980s it was realized in Valmet that exports were not enough to become the leading producer. 
Also production facilities abroad were needed. A strategy was formulated where a stronger presence 
in the North American markets was seen as the most important goal, and because a suitable factory 
was not found in the USA, Dominion Engineering in Canada was acquired. Wärtsilä, Tampella and 
Ahlström never were able to achieve a significant enough position in the world market in order to 
be able to survive on their own. The Finnish machinery manufacturers used acquisitions in particular 
to strengthen their positions in foreign markets with difficult access due to distance or high customs 
barriers. Such markets were the South American, North American and Asian markets. (Wärtsilä 
Annual Report 1978,23; Toivonen 1984, 8)

Fifth, in the 1980s acquisitions were used by Valmet, Tampella and Wärtsilä to acquire new 
technology and strengthen their product ranges. Particularly after the formation of Valmet Paper 
Machinery in 1987, the new company's strategy was to be able to supply all main machinery related 
to paper and board production. This strategy was carried out through acquisitions of companies 
specializing in product segments where Valmet Paper Machinery was not so strong. Thus, Valmet 
entered production of board and tissue machinery with acquisitions of KMW and Karhula (Wärtsilä 
Annual Report 1987,24), Tampella strengthened its restarted paper machinery production with the 
acquisition of Sandy Hill, and Wärtsilä strengthened its paper finishing machinery production with
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its foreign acquisitions and license agreements.

7.23.4 Problems Related to Mergers and Acquisitions

Mergers and acquisitions seldom are entirely without problems. Also the above mentioned mergers 
and acquisitions brought with them some problems. First, especially Valmet faced the problem of 
overlapping production and had to reorganize the production and R&D of several workshops. For 
example, different reel-ups were produced in five units in the corporation. The development work 
of reel-ups was centralized and now the same kind of reel-ups are made in all units. Another 
example was the headbox, which now is developed in two units, one concentrating on headboxes 
for paper machines and one for board machines. Furthermore, the concentration of production of 
certain components and parts of machinery to certain units, and, on the other hand the physical 
distance of the various units to each other, have made the offer and delivery of an entire machine 
a complicated coordination task.

Second, Valmet also faced the task of creating an integrated corporate culture in its old and new 
units. Despite seminars in English and cross-border work groups with representatives from the 
various units, the integration has not always been successful. It can be assumed that in such a 
process always some amount of important know-how is lost due to employees getting out of the 
acquired companies. In some acquired units, for example Järvenpää and Karhula, Valmet seems to 
have lost some of the key persons who did not get used to Valmet's organizational culture. In 
Tampella Papertech's case the establishing of Valmet-Tampella before merging the company 
entirely into Valmet Paper Machinery seems to have helped to soften the meeting of the two 
different corporate cultures. The integration of Dominion Engineering to Valmet was particularly 
difficult, as the Canadian market faced a steep sowntum after the acquisition and the operation had 
to be scaled down.

Third, economies of scale and synergy effects are not easily achieved in paper and board machine 
manufacturing. Each delivered machine is different because each customer has different 
requirements. However, same components can be used in several machines, and the characteristics 
of machines can to some extent be changed by changed some parts of the machine instead of the 
entire machine.

7.2.4 Market Strategy

As with products and operation forms, it is difficult to develop internationalization merely by 
concentrating on a limited number of countries. Expanded operations and offerings typically link 
with a wider range of foreign markets. Over time these markets tend to be more distant in political, 
cultural, economic and physical terms. In the early stages of internationalization there is a tendency 
for companies to approach markets which appear simpler, more familiar and less costly to penetrate. 
These markets are most commonly those which are closest in physical and cultural terms. A 
company's shift to more distant locations can therefore be seen as an indication of greater maturation 
in its internationalization process. (Luostarinen 1979; Luostarinen and Welch 1990, 253) The 
Finnish paper and board machinery producers have entered foreign markets in line with this typical 
pattern.
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7.2.4.1 Socialist Countries

Eastern Europe and other socialist countries were the first foreign markets the Finnish paper and 
board machinery manufacturers entered, and they remained the most important export markets 
throughout the 1950s. In fact many of the first paper machines that the Finnish companies made 
were delivered to socialist countries. After the war reparations period the deliveries to the Soviet 
Union continued according to long-term trade agreements. Much due to these agreements, the used 
capacity of the metal industry companies remained high also after the war. The Soviet market was, 
however, important to the Finnish machinery manufacturers even before the war reparations period. 
Moreover, the Finnish engineering shops had exported to the Soviet Union according to trade agree
ments also simultaneously with the war reparation deliveries (Haavikko 1984, 80).56 Recently much 
critique against the Soviet trade has been presented. For example, according to Haavikko (1984b, 
6), the continuation of trade with the Soviet Union supported a closed Finnish economy.

Wärtsilä started its career in paper machinery production as an exporter to Czechoslovakia with a 
kraft paper machine ordered in 1949 and delivered 1952-53. In 1949 Wärtsilä established an export 
department concentrating on the exports of the company's workshop products, particularly Koneja 
Silta's production. After the war reparations deliveries Wärtsilä was able to continue exporting to 
the Soviet Union according to 5-year agreements made for the years 1951-55 and 1956-60. This was 
seen as important in order to keep the production volumes at similar levels as during the war 
reparations period. Already in 1954 and 1956 Wärtsilä delivered two paper machines to the Soviet 
Union, and other deliveries to socialist countries included three paper machines to China. 
(Wärtsilä’s annual reports 1949, 1951, 1954; Haavikko 1984, 80)

Also Valmet started its paper machine supplying career as an exporter to Eastern Europe, by selling 
two machines to Poland. One of the machines was a yankee machine and the other a sack paper 
machine. (Alajoutsijärvi 1993,28) Metex, a cooperative society of Finnish metal industry exporters 
specializing in trade with socialist countries, had negotiated this first order. Also after the first 
Eastern European delivery the socialist countries remained an important market for Valmet. The first 
paper machine Valmet delivered to the Soviet Union was a kraft paper machine in 1956, and by 
1960 Valmet had delivered 6 paper machines to the Soviet Union. Agreements on two newspaper 
machines to China were signed in 1958 and 1959, and two paper machines were sold to Yugoslavia 
in 1958. The paper machines sold to Yugoslavia were middle sized and can perhaps be seen as a 
sign of growing competitive advantage because middle sized machines were under heavier compe
tition than large machines. The deliveries to Eastern Europe were, however, not without problems. 
The two paper machines sold to Yugoslavia caused problems in the start-up stage which turned out 
to be a lesson in jurisprudence for Valmet. (Björklund 1983, 89)

In line with the Finnish pattem, also Tampella delivered its first paper machine to Eastern Europe, 
a tissue machine to Stroj-Import in Czechoslovakia in 1953 (Tampella 1992, 8), and also later 
Tampella delivered machinery to socialist countries. Tampella, in fact, was so concentrated on 
deliveries to socialist countries that this seemed to slow its entering into Western Europe.

Ahlström's Karhula was the only Finnish paper machinery producer to start its career with a 
domestic delivery, to Tervakoski paper mill. However, in the 1950s and early 1960s Karhula's

“According to Haavikko (1984, 46), the Soviet Union was an important market for Wärtsilä both before and after the war 
reparations. During a period of 50 years, 1933-1983, Koneja Silta and later Wärtsilä delivered a total of 533 pieces of chemical pulp 
machinery and equipment of more than 20 different types to the Soviet Union.
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exports mainly went to the Soviet Union and in March 1960 a new export department emphasizing 
exports to the Soviet Union and Eastern Europe was formed at Karhula. In addition to the Soviet 
Union, Karhula also delivered paper machines to Vietnam, Czechoslovakia, Rumania, Poland, and 
a total of four fine paper machines to Hungary in the 1950s and 1960s. Furthermore, also several 
pulp mill machineries were delivered to the Soviet Union. Despite growing importance of Western 
markets since the late 1950s, the Soviet Union remained an important market for Ahlström's 
machinery products, and in the early 1980s a joint sales agency with Strömberg was established in 
Moscow. (Noronkoski 1990, 134-135 and 146)

7.2.4.2 Western Europe

However good the deliveries to Eastern European countries were as a source of experience, the 
paper machines sold to socialist countries were not good references for the Western European 
market (Björklund 1990, 117-119). The competition was not very strong in selling to the Eastern 
markets, and as a neutral country Finland was in an advantageous position in selling to socialist 
countries. Due to bilateral trade agreements the exports to the Eastern markets did not reflect real 
competitive advantage and the companies felt that they had to enter the competed Western markets 
in order to strengthen their international positions. Especially Sweden was a target market. The first 
successes in the Western markets came in the late 1950s, but it was only with Finland's Efta 
agreement in 1961 that the Western European markets were strongly entered. (Björklund 1983, 94)

Already in the 1950s Wärtsilä's Koneja Silta was able to deliver paper machines to Switzerland, 
France, Sweden and Pakistan whereas other machinery related to the wood processing industries 
were delivered to Portugal and New Zealand. By the early 1960s the Western market had become 
important for Wärtsilä's paper machinery production and the dependence on deliveries to socialist 
countries had decreased. In 1960 around 10% of the wood processing machinery orderstock was 
made up of orders to the Soviet Union and the remaining 90% of orders to Finland and other 
Western contries. (Wärtsilä Annual Reports of the 1950s and 1960s) In the 1960s and 1970s 
Wärtsilä delivered paper machines to Sweden, Denmark, Norway, Austria, the Netherlands, West 
Germany, Northern Ireland, Argentina, Brazil and India. A machine for the manufacturing of thin 
kraft paper was delivered to Enso-Gutzeit's mill in the Netherlands. Pulp machinery were delivered 
to Finland, the Soviet Union, Norway and Sweden. In 1970 two fine paper machines, a coating 
machine and a pulp mill machinery were delivered to Sweden. (Haavikko 1984,157) In the 1980s 
Wärtsilä further strengthened its position in the Central European market with the acquisition of 
Strecker GmbH in Germany in 1985. In 1986 Wärtsilä-Strecker's sales were FIM 51,3 million, 
equalling 6% of the sales of the whole paper machine group. (Wärtsilä Annual Reports 1984,1986)

During the 1960s Ahlström's Karhula workshop was able to reach new export markets in addition 
to the Eastern European markets mainly served in the 1950s and early 1960s. In the 1960s Karhula 
delivered a total of fifteen paper machines abroad. Western European deliveries went to France, 
Belgium, Austria, the world's widest condenser paper machine to Ahlström's own Bosso paper mill 
in Italy, and two machines to Great Britain. In the 1960s Ahlström also entered the Far Eastern 
markets (Björklund 1983, 95). In addition to deliveries to socialist countries, also pulp mill 
machinery found new markets in Spain, Portugal, Turkey and Brazil. Karhula's machinery exports 
outside the Comecon countries were organized jointly with Ahlström's Varkaus works. (Noronkoski 
1990, 142-145)

By the early 1970s Karhula's export structure had changed and the share of the Soviet Union had

217



decreased to one fourth of Karhula's machinery exports whereas almost one half of machinery 
exports went to Efta countries. Karhula had a dozen of paper machinery orders to European 
countries such as Sweden, Norway, France, Italy, Switzerland, Great Britain as well as two 
machines to Finland under construction. In addition, pulp mill machinery was built to Spain, 
Portugal, Brazil and the Comecon countries. In order to be able to answer to the need of fast spare 
parts deliveries and service in Central Europe Ahlström acquired the French workshop of Pierre 
Hansen & Cie S.A, later renamed Ahlström-Hanssen. (Noronkoski 1990, 134-135, 142, 145-146 
and 255)

Already in 1958 Valmet got a paper machine order from Cartiere del Timavolta in Trieste, Italy. 
Later the same factory ordered another paper machine from Valmet. These were important 
references and opened up the Western European markets for Valmet. Valmet got the first order from 
Italy mainly because the mill was new and inexperienced and Valmet promised to do the start-up 
of the machine. (Björklund 1990, 119) In the 1960s Valmet delivered successful modernizations in 
Finland as well as to Stora Kopparberg's three paper machines in Kvarnsveden paper mill in the 
early 1960s. (Björklund 1983, 94) An important reference machine was the order for a newspaper 
machine delivered to Metsäliiton Teollisuus Oy in 1966, obtained after fierce competition with all 
major producers. All these successful deliveries made Norwegian and Swedish paper makers 
interested in Valmet's paper machines and the doors opened to the Nordic market. (Björklund 1990, 
120; Kinnunen 1993, 30) Despite some initial deliveries the EEC area, and the Italian market in 
particular, still remained an issue needing a solution in the early 1960s. Valmet was worried about 
Finland's increasing isolation from the EEC area, and in order to ensure future access to Western 
Europe Valmet tried to find suitable partners in Italy. In 1965, for example, a plan of Valmet 
becoming a subcontractor to Italian Over-Mechanica was taken up. According to the plan, Over- 
Mechanica would have gotten exclusive rights to represent Valmet in the EEC area, but the plan was 
given up. (Björklund 1983, 101)

Tampella seems to have been the Finnish paper and board machinery producer with least success 
in Western European markets. At least partly due to concentrating on sales to the Eastern bloc, 
Tampella did not succeed in entering the Swedish market as early as the other domestic machinery 
producers (Björklund 1983, 94). In the early 1960s, with rivalry increasing, Tampella's paper 
machines were not competitive with the other Finnish manufacturers' machines. Tampella decided 
to increase its board production and the engineering shop constructed a new board machine using 
recycled paper to the company's own Inkeroinen mill in 1963. (Björklund 1983, 95) The 
construction was started in 1963. (Laurila 1992, 88) The increasing board production was an 
important step in Tampella's internationalization and in 1964 Tampella became a 50% owner in a 
newly established Capdevilla Tambar company. The company built a board mill in Spain and 
Tampella's engineering shop delivered the board machine to the factory. (Laurila 1992, 89)

7.2.4.3 North America and Australia

After entering the markets in socialist countries and Western Europe, the Finnish companies took 
the North American market as their main goal. This was the single largest market of paper and board 
machines in the world and in the 1950s, for example, the number of paper machines installed in the 
USA was as large as in the rest of the world together. Entering the North American market became 
topical for the Finnish paper machinery manufacturers in the 1960s because of several reasons. First, 
the technological capabilities of the Finnish manufacturers were now on a level where it was in 
principle possible to compete in the demanding North American market. Second, the companies had
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already been able to sell to socialist countries and Western Europe and in order to grow, new orders 
from North America were welcomed. Third, because the North American market was known as a 
leading and demanding market, the reputation of the companies having reference machines in this 
market grew also in the eyes of paper makers from other countries. (Björklund 1983, 95 and 109) 
Some initial deliveries, mainly by Tampella, were made already in the 1960s, but especially during 
the TVW cooperation in the 1970s sales to North America saw a marked increase.

Tampella was the first of the Finnish paper and board machinery producers to gain a significant 
position in the North American market as it started to sell paper machines in the USA already in the 
late 1950s. The sales was made through an agent in New York. (Tampella 1992, 8) Tampella in fact 
was an exception among the Finnish companies as it entered the US market without earlier having 
achieved a strong foothold in Western Europe. Tampella's early entrance to North America is at least 
partly explained by the fact that Johan Nykopp, the former Finnish ambassador in the United States, 
became Tampella's general manager in 1962. It was much due to his initiative that Tampella 
succeeded in entering the North American market. (Björklund 1983, 95) Between 1966 and 1985 
Tampella sold 14 entire board machines to the USA, and it enjoyed a solid market share around 30% 
in the most important board producing region in southern USA, only after domestic Beloit and 
Black Clawson. In the mid-1980s as much as 60% of Tampella’s sales went to the USA. (Jaakkola 
1986, 58-59)

An important motivation for Tampella's early entry into the North American market was the fact that 
its Finnish rivals Valmet and Wärtsilä succeeded in entering the Swedish market, but Tampella's 
exports were concentrated to the Soviet Union and Eastern Europe. In the 1950s and 1960s Valmet 
and Wärtsilä were stronger than Tampella and talked about rationalizing Tampella out of the paper 
machine industry. However, Tampella made two moves with which it protected itself. First, it 
enlarged the Inkeroinen mill and started to produce more paper board and related machinery. 
Second, the company entered the North American market without first getting foothold in Sweden 
and Western Europe. (Björklund 1983, 95)

Tampella's aim was to build forest industry integrates together with other Finnish companies. 
Tampella would deliver the machines and thus acquire important references in a new market area. 
In the early 1960s, Enso-Gutzeit helped Tampella with marketing in the USA and Tampella made 
its first major deal as it delivered a linerboard machine to the Owens-Illinois company in Texas in 
1965. According to Björklund (1983,97-98), credit for the delivery can be given to Nykopp and the 
cooperation with Enso-Gutzeit. As a large forest company, Enso-Gutzeit could guarantee some of 
the sales of the board produced in the new mill. Another outcome of the cooperation with Enso was 
the paper board machine to Pineville Kraft in 1966. Tampella and Enso-Gutzeit were both owners 
of the company with 20% shares from 1965. (Björklund 1983,101) By 1965, due to board machines 
and a successful entry to the North American market, Tampella had strengthened its competitiveness 
compared to its Finnish rivals and had, according to Björklund (1983, 95), become number two in 
Finland after Valmet.

For Wärtsilä, North America rose to a position among the firm's main market areas in the 1970s. 
In the 1980s Wärtsilä made an effort to enter the US and Canadian markets by local presence and 
acquired Appleton Machine Company in 1983. The strong rivalry in entering the North American 
market was reflected in the fact that Wärtsilä's acquisition was soon followed by Valmet's 
acquisition of Dominion Engineering in Canada. Due to the acquisition of Appleton Machine 
Company Wärtsilä was able to increase its market share in the North American market. (Wärtsilä 
Annual Reports 1983, 1985, 1986) In the 1980s, in addition the traditional markets in socialist
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countries and Nordic countries, Wärtsilä's paper machinery were also delivered to North America, 
Austria, Germany, Northern Ireland, England, Australia and Argentina. (Wärtsilä Annual Reports)

North America became Valmet's target after Western Europe. Valmet's North American competitors, 
US Beloit Corporation and Canadian Black-Clawson Inc., sold their machines everywhere in the 
world and therefore Valmet had to enter their home market in order to be able to compete with them. 
Already in 1965 part of the goal was reached as Valmet delivered a paper machine to International 
Paper's factory in Colombia, South America. International Paper was, and still is, the world's largest 
paper manufacturer with headquarters in the USA. (Björklund 1990,120-121) However, Valmet did 
not actually deliver its first machines to the USA and Canada until 1970 (Kinnunen 1993, 30).

The growing Finnish role in the American market got the American producers of paper machines 
worried. In 1968 Beloit accused Tampella of violating several patents. Later the same year Beloit 
offered to buy the Finnish paper machine manufacturers out from the American markets. In the early 
1970s the Finnish companies noticed that industrial spies tried to get inside information about the 
actions of the Finnish paper machine manufacturers. The next move of the American competitors 
was to accuse the Finnish companies of dumping. Even some cooperation negotiations between the 
European and US manufacturers were held but these brought no results. (Björklund 1983,109-111) 
These events were a clear indication that the Finnish producers had by the early 1970s succeeded 
in entering the US markets so strongly that they were considered an alternative to the domestic 
producers. The Finnish companies now had to leam the US way of doing business, which was much 
more aggressive than the Finnish companies were used to.

Ahlström's Karhula was the last of the Finnish rivals to enter the North American market. Karhula 
delivered its first paper machine to North America, a fine paper machine to Mexico, in 1965. 
Karhula's sales to North America increased somewhat in the 1970s, but as part of Ahlström Karhula 
never really succeeded in entering the US and Canadian markets. It was not until the early 1980s, 
much later than in the other Finnish companies, that the North American market was considered 
crucially important for Karhula. Shortly before its acquisition by Valmet Karhula had attempted 
entering the US and Canadian markets but with modest success. One order, which Ahlström thought 
it would have gained, went to Tampella instead. Karhula's marketing investments seemed to be too 
modest in order to really penetrate the North American market. (Huolman 1992, 142; Noronkoski 
1990,145)

During the 1980s also the importance of the Australian market for the Finnish machinery producers 
grew. In 1981 Valmet delivered the first Finnish paper machine to Australia's largest newsprint 
producer, Australian Newsprint Mills Ltd. Also Wärtsilä participated in this delivery and supplied 
a winder, rewinder and roll wrapping line. (Finnish Trade Review 1981:7, 34)

7.2.4.4 Asia

Despite deliveries of machinery to certain Asian countries, for example by Ahlström to Vietnam and 
Iran in the 1960s, Ahlström, Tampella and Wärtsilä never really succeeded in entering the Asian 
market. Valmet as the only remaining Finnish paper and board machinery producer has made a 
strong effort to enter the fast grwoing Asian market in the late 1980s and 1990s.

Already in 1979 Valmet gained its first paper machine order from the important Japanese market 
(Kinnunen 1993,30). The Asian market became, however, increasingly important for Valmet only
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in the late 1980s (Noronkoski 1990, 229). In the early and mid-1990s Valmet's strongest foothold 
still was in the Nordic and North American markets. In the mid and late 1990s, however, Valmet's 
growth is likely to be powered by investment in the Asia-Pacific region. The Far Eastern market is 
seen by CEO Matti Sundberg as the most important growth market in the near future. Demand for 
and production of paper and board in the Asia-Pacific region is growing at a rate of 6-10% a year 
and it has been estimated that in a couple of years Southeast Asia will use more paper and board 
than the whole of North America. According to Sundberg, important Asian markets for Valmet are 
China, Indonesia, Thailand, Malaysia and particularly South Korea. South Korea has invested 
heavily in becoming an important exporter of paper and board, and Valmet has been able to deliver 
13 integral paper or board machines as well as smaller machinery, equipment and automation to 
South Korea in 1989-1995 alone. South Korea is investing in Scandinavian style large and fast paper 
and board machines, whereas the machines in most other Asian countries are small and 
oldfashioned. Valmet's deliveries to South Korea include the fastest newsprint machines in Asia to 
Hansol. Moreover, in the first half of 1996 Valmet gained orders from Indonesia equalling FIM 1,2 
billion. These orders were for paper machinery of Valmet's newest design. (Aamulehti October 8, 
1993; Laitinen 1995; Pervilä 1995, 8; Savolainen 1996, D3; Laitinen 1996)

In the late 1990s Valmet is likely to emphasize building of a network of service units in Asia as the 
countries in this area will not accept poorer service than European or North American customers. 
The units will specialize in various components which can then be combined into total deliveries. 
(Laakso 1989,46) Valmet has already entered the Chinese market by acquiring a 50% share in the 
jointly owned factory Valmet-Xian in 1989. Still in 1996, this operation was the largest of all 
Finnish operations in China. However, still in 1996 Valmet-Xian is so far Valmet's only Asian 
production site and the deliveries to Indonesia and South Korea, for example, are mainly built in 
Valmet's Finnish and Swedish units due to low technological level of Xian.

Valmet's paper and board machinery sales to South Korea and other South East Asian countries are 
likely to continue as these countries aim at becoming major paper and board producers and 
exporters. With its yearly production of 6,3 million tons South Korea is already among the world's 
ten largest paper and board producers. South Korea's paper consumption per capita is, however, only 
half of Finland's level. Thus, investment in paper and board machinery is likely to continue. 
(Laitinen 1995) Moreover, Southeast Asia is also a foothold of recycled paper as the forests in many 
areas are insufficient for paper making. South Korea and Taiwan, for example, import waste paper 
and board from the USA in order to manufacture paper and board. The demand for sophisticated 
machinery able to use recycled paper as raw material creates a pressure to emphasize technology 
development in this field.

7.2.4.5 South America

The Finnish paper and board machinery manufacturers succeeded in gaining their first orders from 
the South American market already somewhat earlier than from North America. This can be 
explained by the lower level of technology necessary as well as lesser rivalry in South American 
countries. In 1960-1963 Wärtsilä delivered the largest paper machine in Latin America to Brazil. 
Wärtsilä also delivered bleaching equipment, and Tampella supplied grinders to this Finnish-built 
paper mill. In 1964 Tampella also sold a paper machine to International Paper's mill in Colombia, 
but because the offer was made to International Paper's headquarters in the US, Tampella gained 
important experience of selling to the American market. (Björklund 1983, 97) In 1959 also 
Ahlström's Karhula sold a complete paper machine to Brazil (Noronkoski 1990, 135), and Karhula
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delivered machines to Brazil also in the 1960s and 1970s, as well as to Mexico in the 1960s. Valmet 
delivered its first paper machine to South America in 1965 to International Paper's factory in Colom
bia. (Björklund 1990,120-121; Kinnunen 1993, 30)

In 1978 the TVW Group made the decision to establish a paper machine factory in Brazil together 
with a Brazilian company, but due both to the financial difficulties of the Brazilian company, 
declining demand in South America as well as difficulties in the TVW cooperation the project was 
discontinued in 1980. (Wärtsilä Annual Report 1978,23; 1980, 37)

Despite the initial successes, the South American market has remained a difficult one for Valmet. 
In 1996, Valmet established a specific South America organization and hired the former Finnish 
commercial attaché to take responsibility of sales on the continent. Valmet's main emphasis is on 
the culturally easier Chilean market, but also Brazil will be interesting in the future. (Johansson 
1996, 11) Of Valmet's main competitors Voith is particularly strong in South America, but also 
Beloit has production on this continent. Valmet’s sales to various markets is shown in Figure 25.

Figure 25: Valmet’s Sales According to Market Area 1994
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7.3 Structure

Porter (1990b, 115-116) emphasizes the importance of sustained commitment of capital and human 
resources in the creation and sustenance of competitive advantage. In Porter's view, easily movable 
resources are far from ideal for success in international competition. Innovation requires sustained 
investment in terms of both capital and human resources. This section looks at the structures of the 
Finnish paper and board machinery firms in order to seek signs of different levels of commitment
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to the paper and board machinery business. The section focuses on two issues, the level of 
concentration on paper and board machinery as well as the development of organizational structures 
of the firms, in terms of which it is believed that commitment can be found. Organizational changes, 
in addition to mirroring the strategies and objectives of firms, are also often a clear statement of 
commitment to international involvement (Luostarinen and Welch 1990,255).

7.3.1 Commitment to Paper and Board Machinery

7.3.1.1 Diversification and Concentration

According to Porter (1990b, 116), company diversification patterns are an important indication of 
commitment to an industry. To Porter, focus on a single business, or tightly related diversification, 
are both signs of commitment as well as causes of it. Related diversifiers are able in many instances 
to redeploy resources within the firm, a reflection of commitment to employees. In Porter's mind 
unrelated diversification, on the other hand, has a strong negative correlation with competitive 
advantage because corporate parents harvest subsidiaries instead of investing to preserve their 
competitive advantage.

Figure 26: Diversification and Internationalization Patterns of Wärtsilä, Ahlström, Valmet and 
Tampella
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Diversification to related businesses, on the other hand, can be seen as a potential source of 
competitive advantage in the Finnish forest cluster. According to Ahonen (1991,92), forest industry 
firms that also have production in the metal industries may have used the latter for producing 
machines for the former and finally started marketing the machines also to outsiders. In Finland, 
Ahlström, Tampella, and Rauma-Repola (now part of UPM-Kymmene) have been companies with 
both metal and forest production. In the case of Ahlström and its subsidiary Altim Control these 
synergic chains have also extended to electronics. Ahlström has also expanded into environmental 
technologies for the elimination of effluents from the forest industries.

The diversification and concentration patterns of Wärtsilä, Ahlström, Valmet and Tampella are 
somewhat different. Figure 26 portrays the changes in diversification and internationalization 
patterns of the companies. As can be seen, Ahlström's and Tampella's forest and metal businesses 
were related, and their internationalization patterns rather similar. In the 1970s, however, Ahlström 
acquired a few production and sales units abroad as it did not participate in the TVW cooperation 
whereas Tampella’s main internationalization thrust came, first, in the 1960s in the form of exports 
to North America, and then in the 1980s in the form of direct investments. Ahlström’s 
internationalization in terms of paper and board machinery did not reach a sufficient level in the 
1980s. Wärtsilä and Valmet, on the other hand, were characterized by several unrelated businesses. 
Also the internationalization patterns of these firms were similar in many respects, but Valmet’s 
process was the most rapid and reached a multinational level with production and R&D in all main 
markets in the late 1980s.

7.3.1.2 Paper and Board Machinery as Share of Total Corporate Sales

Figure 27 below shows paper and board machinery sales of the Finnish producers as shares of the 
firms total sales. It is here assumed that the higher the percentage, the more commitment to the 
paper and board machinery industry the corporation is likely to show in terms of machine tool, 
workshop infrastructure, R&D, skill creation and other investments.

Figure 27: Paper and Board Machinery Sales as % of Net Corporate Sales
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As is evident from the figure, the importance of paper and board machinery has been the greatest 
for Valmet among the Finnish workshops. All four firms started paper machinery production as very 
diversified workshops, but especially since the late 1960s Valmet has increasingly concentrated on 
this product segment. In Ahlström, paper and board machinery never reached a significant share in 
corporate sales, and in Wärtsilä the share of this industry decreased markedly as a result of the TVW 
agreement and concentration on the smaller finishing machines. Also the share in Tampella 
decreased between the late 1950s and early 1980s, much due to insufficient investments in 
technology. Although both Tampella and Wärtsilä invested heavily in paper and board machinery 
technology development in the 1980s, the importance of this industry remained rather modest in the 
business portfolios of these firms. Thus, it was a relatively natural decision for Ahlström, Wärtsilä 
and Tampella to sell their operations to Valmet.

7.3.1.3 Development of Organization Structure in Paper and Board Machinery Firms

The Finnish paper and board machinery production was started in workshops rather separate and 
independent from their owning companies. In the 1960s and 1970s, most large Finnish industrial 
firms carried out reorganizations where the individual factories were formed into profit units led by 
the centralized group headquarters. Later the profit units were organized into divisions, which in 
their turn were led by the headquarters. Thus, a three-level organization form became usual. (Tainio 
et al. 1985, 54-55) Inside the workshops the development was from functional units towards 
specialized product cells in the 1970s and 1980s. Each of the functional units had its specific task, 
such as lathing, grinding and welding, whereas the product cells produced one part of the machine 
more or less from start to finish improving production efficiency and quality.

For example, the development of Valmefs organization closely follows this general pattem. During 
the first decades of paper machinery production, this product segment was concentrated to 
Rautpohja, which was subordinated to Valmefs headquarters. Although Rautpohja was the center 
of Valmefs paper machinery deliveries, also other mills participated in the deliveries. Pansio mill 
built heat recovery and conditioning systems as well as drying systems, whereas Instrumenttitehdas 
in Tampere delivered instruments for control of the machinery. In 1973, Rautpohja and Valmefs 
other units with production related to paper machinery, became profit units and were organized as 
a forest machine division, and in 1986, paper machinery production was concentrated into a new 
company Valmet Paper Machinery. (Björklund 1990,187-188) In the mid 1980s also Tampella and 
Wärtsilä reorganized their paper, board and pulp machinery production into separate divisions. In 
Ahlström, however, assumedly due to the low share of corporate profits, paper and board machinery 
never was organized into an independent division. Since the mid 1990s, with increasing 
concentration on paper and board machinery of the entire Valmet corporation, Valmet Paper 
Machinery has been merged with its mother company.

7.3.2 Development of Commitment

7.3.2.1 Shipbuilding and Paper Machines in Wärtsilä

Among the product segments of Wärtsilä, paper machine production never reached a dominant 
position, as is clearly seen in the shares of paper machinery production of corporate sales in Figure 
27. The pattem becomes even more marked when it is noted that the shares between 10% and 20% 
in the 1960s and early 1970s are too large due to the fact that the Helsinki and Järvenpää works

225



produced several other products in addition to paper machines. Diesel engines, bridges and lock 
gates, for example, were among the products of Kone ja Silta. Paper machines had, however, 
become one of the main products of Wärtsilä's Helsinki works Koneja Silta by 1954 (Wärtsilä’s 
annual reports 1951, 1954).

During the whole period from the early 1950s to the late 1980s, during which Wärtsilä produced 
paper and board machinery, shipbuilding was the company's main industry segment. Already in the 
1950s shipbuilding equalled around 50% of Wärtsilä's turnover against 15% of paper machines 
(Wärtsilä’s annual report 1957). Also in the 1960s the shipbuilding industry constantly made up 
more than 50% of Wärtsilä's whole turnover, whereas the share of the Kone ja Silta works in 
Helsinki, producing paper machines, was less than 20% of the company's whole turnover. The 
importance of shipbuilding for Wärtsilä in the 1960s was further increased by the fact that its share 
of the whole company's exports often was around or exceeded 80%. (Wärtsilä's annual reports of 
the 1960s)

As is further seen in Figure 27, the share of paper machinery sales of Wärtsilä's net sales decreased 
markedly after the early 1970s. This is explained by the fact that Wärtsilä, in accordance with the 
TVW agreement of 1969, ended its production of large paper machines and specialized in paper 
finishing machinery, a product segment with less turnover than large paper machines. Thus, in the 
early 1970s, the importance of shipbuilding for Wärtsilä further increased and this industry rose to 
60% of the company's sales (Wärtsilä’s annual report 1970).

Since the start of Wärtsilä's paper machinery production in the early 1950s and until the the early 
1970s, paper machines were not produced in a separate division but were produced as part of the 
engineering division including also shipbuilding. In 1973, Wärtsilä's Helsinki and Järvenpää works 
were separated from the engineering industry division and organized to form an own division 
(Wärtsilä annual report 1973, 9; 1975, 4). This seems to have strengthened the position of paper 
finishing machinery in the company as these machines formed a major part of Järvenpää's 
production. However, between 1976 and 1983 Wärtsilä's paper finishing machinery production was 
part of a diversified division, which was reorganized continually. The division first consisted of 
heavy workshop industry like machinery, steel structures and diesel engines as well as consumer 
goods like glass, enamel and porcelain. (Wärtsilä annual report 1976, 20)

In 1979, yet another change of organization structure took place in Wärtsilä. In addition to the 
shipbuilding division, five other divisions were created. These were the diesel division, the 
engineering division, sanitary techniques division, security division (mainly locks), and consumer 
goods division. In addition to these divisions Wärtsilä had power plants (Wärtsilä annual report 
1984; Wärtsilä 1984:2B) From the names of the divisions it can be seen that Wärtsilä entered the 
1980s as a very diversified company. The shipbuilding division, with 60% of sales, continued to be 
Wärtsilä's most important division. The diesel division, producing diesel engines, was the second 
largest, and the sanitary techniques and engineering divisions alternated in being the third largest 
in terms of net sales. (Wärtsilä annual reports of the 1980s)

Still in the early 1980s, Wärtsilä's engineering division produced a range of very unrelated products 
such as paper finishing machinery, printing machinery, pulp machinery, foundry products, 
agricultural machinery, washing machines and valves. Wärtsilä's Järvenpää workshop, however, 
concentrated on the products related to the pulp, paper and board industries whereas Pietarsaari 
works produced other products. This seems to be a sign of increased commitment to the needs of 
the paper machinery industry. Furthermore, paper finishing machinery was the most important
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product group in Wärtsilä's engineering division, often equalling more than 50% of the sales of the 
whole division, and the division increasingly concentrated on paper finishing machinery. (Wärtsilä 
annual reports 1981,35; 1982, 34; 1984) Further signs of increasing commitment to paper finishing 
machinery were the acquisitions of Appleton Machine Company in 1983 and Strecker Gmbh in 
1984, which resulted in improved international market positions. The increased commitment to 
paper finishing machinery can be seen in Figure 27 as a growing share of Wärtsilä's net sales 
between 1983 and 1986.

Despite Wärtsilä's growing commitment to paper finishing machinery in the 1980s, it seems that the 
paper finishing machinery division never reached such an important position among Wärtsilä's 
businesses that the company would have been willing to continually invest heavily in paper 
machinery R&D. Thus, when the opportunity to reorganize the paper machinery and shipbuilding 
businesses of Wärtsilä and Valmet became topical in 1986, Wärtsilä was more interested in 
developing its shipbuilding industry and the paper finishing machinery was merged with Valmet's 
paper machinery production.

7.3.2.2 Extremely Diversified Ahlström

Ahlström has during its whole life time been a forest cluster firm with a very diversified range of 
products. Also Karhula workshop, the center of Ahlström's paper and board machinery production, 
was a diversified workshop since its establishment in the 19th century and continued to be so until 
the 1980s. For example, in the 1940s, 1950s and 1960s, in addition to paper, board and pulp drying 
machinery, Karhula's production included various other machinery and equipment for the forest and 
mining industries as well as products for trains and trucks. In 1965, however, pulp and paper 
machinery together made up around 50% of Karhula's production. These two large product groups 
were of equal size meaning that the share of paper machinery of Karhula's production was around 
25%.

Despite a diversified production, pulp and paper machinery were Karhula's most important products, 
also in terms of exports, in the first decades after the war. Karhula exported 50% of its production. 
Karhula's pulp and paper machinery included fine paper machines, continuous cookers for pulp 
manufacturing, Kamyr pulp machinery, sawmill machinery and bale handling lines. Karhula did, 
however, not deliver many paper machines in the 1950s. By 1961, Karhula had only delivered 13 
machines. Also pumps to various industries have been an important product for Karhula, equalling 
30% of the workshop's sales in the late 1960s. In the 1960s, Ahlström's pump production was 
increasingly concentrated on pumps for the pulp and paper industry, and the production was 
organized into an independent pump factory in 1968. Pumps became an important export product 
in the 1970s and have remained one of Ahlström's most successful products. (Noronkoski 1990, 
226)

In the early 1960s Ahlström's economic situation was good and large investments were made. For 
example, new paper machines were built in Varkaus and Kauttua. These investments, however, 
mainly focused on improving the paper making capacity of Ahlström whereas relatively few 
investments were made in Karhula's paper machine manufacturing. Ahlström's entire machine 
workshop industry received only 12% of the company's total investments in the period 1960-1972 
(Schybergson 1992,234-236). Between 1973 and 1981 the forest industry got up to eight times as 
much investments in money terms as the machine workshops, although the machine workshop 
industry's share of Ahlström's total turnover was 25% and its share of profits as much as 60%.

227



(Schybergson 1992, 284) The situation was the opposite for the forest industry, the share of which 
of total turnover was 40% and share of profits only 5%. In the early 1960s, investments in Karhula 
were made in the production of cylinders, rolls and plates, and also the steel foundry was extended. 
The relocation of the pump factory doubled the room available for paper machine production in 
1968. Despite these improvements also in paper and board machinery production, the paper industry 
in Varkaus was the centre of Ahlström's attention in the 1960s and 1970s. (Schybergson 1992, 239 
and 278)

In the early 1970s, 80% of the total production of all of Ahlström's machine workshops 
somehow related to forest industries. It was, however, seen as necessary to lower the workshops' 
dependence on forest industries because of their liability to cyclical changes. Emphasis was put on 
creating products also suited for other industries. Thus, in the 1970s the machine workshops 
participated in the big Norilsk-project and delivered machinery and in equipment for the nickel and 
copper smelting plants in Norilsk, northern Siberia. In the 1970s also the Pyroflow-boilers were 
developed into a successful product with a new concept in this field. (Schybergson 1992, 288-289 
and 345) Karhula was divided into four departments: the workshop, the pump factory, the steel 
foundry and the Hans Ahlström laboratory. Of Karhula's turnover in the 1970s more than two thirds 
came from the workshop, less than one fourth from the pump factory, 7% from the steel foundry and 
1% from the laboratory. Paper machinery production was not seen important enough to be separated 
into an independent unit in line with pump production and the foundry. Rather, paper machinery, 
pulp drying machinery, bale handling lines and slitter-winders formed one of the three sub
departments of the workshop. The other two were chemical pulp machines and saw machines. Thus, 
paper machines remained only one of the many products manufactured in the workshop. 
(Schybergson 1992, 291)

was

In 1982, Karhula workshop became a profit unit, but its still was dependent on financial and 
accounting services from the central organization. In the 1980s Karhula finally attempted to 
concentrate increasingly on paper, board machinery and pulp drying machinery. In the early 1980s, 
the share of paper machinery in Karhula's production was around 20% and despite efforts of 
specialization the share never exceeded 25%. Including pulp machinery, Karhula's production of 
forest related machinery equalled 50% or more of the workshop's production. The share of pulp and 
paper machinery in the 1980s Karhula's production, however, was small compared to the other 
Finnish machinery workshops. Furthermore, of the sales of the entire Ahlström corporation, pulp, 
paper and board machinery were never a significant portion. In 1986 it was noticed in Karhula that 
despite a good order stock the works was running at a loss, and selling the workshop to Valmet was 
seen as the best solution. (Noronkoski 1990, 146-147 and 186)

7.3.2.3 Forest, Mining and Board Machines in Tampella

Tampella is no exception among the Finnish machinery workshops in terms of diversification. The 
growth strategy of Tampella has been to start from machines and then diversify to the products 
produced with the machines and finally process these products further. This strategy has led to a 
very diversified field of products and business units which has been difficult to manage. (Laurila 
1992,93)

By the late 1950s machines related to forest industries became the main products of Tampella's 
engineering shop instead of the earlier turbines and boilers. In the 1960s and 1970s, the share of 
paper and board machinery was 10-20% of corporate sales. Since mid 1980s, Tampella strongly
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emphasized paper and board machinery as it re-entered paper machine production. The share of this 
segment of corporate sales rose from below 10% in the early 1980s to 16% in the late 1980s and 
early 1990s. Tampella's diversified business structure, however, remained until the firm was split 
and sold to several buyers in 1992. In 1992, Tampella's businesses were Tampella Papertech, 
Tampella Forest, Tamrock, Tampella Power, and Tambox Europe. Tampella Papertech had been 
formed in 1991 from Tampella Pulp and Paper Machinery Division. (Tampella 1992, 8)

7.3.2.4 Increased Commitment in Valmet

Similarly to the other machinery workshops, also Valmet began its career as a very diversified metal 
workshop. After the arms production period Rautpohja workshop produced a wide range of mostly 
unrelated products, including various tools and machine tools, tubes and pipes, as well as products 
for gasoline stations. Gear transmissions are among the few products which have remained in 
Rautpohja's production since the 1940s. During the war reparations production Rautpohja's only 
products related to paper making were slitter-winders, the production of which Valmet continued 
after the war reparations. (Jokinen 1988; Björklund 1990, 52; Alajoutsijärvi 1993, 26) In the early 
1950s it was still considered too risky to specialize in one or few product segments. However, 
Valmet's director general Wrede saw it as important to find suitable products for each of Valmet's 
factories, and due to its history as a gun factory Rautpohja works was well equipped for production 
of large paper machines. Although Rautpohja's product range decreased, the workshop continued 
to be very diversified throughout the 1950s. In the late 1950s, however, paper machines became the 
main product of Rautpohja (Noronkoski 1990, 229).

From the start of its paper machine production, Valmet showed a significant commitment to this 
product group. For example, in the years 1958-1966 sales of paper machines were directly 
controlled by the director general and he was present in all negotiations concerning paper machine 
deliveries. (Björklund 1990, 167) In the 1960s, with paper machines as Rautpohja's main product 
segment, the workshop still continued production of several other products, including Burmeister 
& Wain diesel engines for ships in the years 1960-1977 and components for nuclear plants. (Björk
lund 1990, 125) Still in the 1970s the production of some new products not related to forest 
industries was started. Valmet's concentration on paper and board machinery is a phenomenon of 
the 1970s and the 1980s. In particular the 1980s became a period of increasing concentration and 
commitment to the paper and board machinery industry. The increased commitment was reflected 
in Valmet's list of acquisitions of both Finnish and foreign companies, as already discussed above. 
Thus, in Valmet as in many Finnish companies in other industries in the 1980s, decreasing 
diversification combined with improved international positions in the chosen product segment was 
seen as the best growth strategy (Lovio 1989,165).

Since the merger of Valmet's and Wärtsilä's paper machine divisions in 1986 and the acquisition of 
Ahlström's Karhula in 1987, paper and board machinery exceeded 50% and even 60% of Valmet's 
total sales. Adding Tampella Papertech to Valmet further increased the importance of paper and 
board machinery in the corporation. In 1992, the shares of sales of the other businesses were: aircraft 
2%, Saab-Valmet 11,4%, Valmet Transmec 11,9%, and Valmet Tractors 14,7%. (Herlin 1993, 17) 
This dominant position of paper and board machinery caused some friction within the company. The 
paper machine division was seen as too dominant and on the other hand the smaller divisions were 
not seen as viable. Valmet Paper Machinery were also used to finance some of the less profitable 
units of Valmet Corporation.
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Since the acquisition of Tampella Papertech in 1992, the many unrelated or loosely related 
businesses were increasingly seen as a liability in Valmet. The investment boom of the 1980s had 
come to an abrupt end when the forest and paper cluster plunged into recession. The ensuing heavy 
losses forced Valmet to lay off workforce and rethink the way it did business. Valmefs development 
was towards increasing concentration on the paper and board machinery business, including related 
automation and geers. By 1996, the firm had sold its various other businesses and made 90% of 
sales from paper and board machinery. Such a strategic decision, however, was not made without 
difficulties in the corporation's central management. Some members of the board wanted to avoid 
a dramatic concentration and instead attempt to create synergies between the different parts of the 
firm. Others had the opinion that the businesses should be developed as independently as possible. 
In the end a third vision, one of a firm entirely concentrating on becoming a global leader in paper 
and board machinery, won. An important reason for this outcome was that Valmefs businesses were 
so different, that that synergy effects would have been limited to ownership, or portfolio thinking. 
No production synergies between car, aircraft and paper and board manufacturing could be found. 
Only between the paper machine and automation divisions it was possible to achieve synergy effects 
with closer cooperation.

The process towards full concentration on paper and board machinery was an incremental one. In 
1992, Valmefs top management first began to see the company as consisting of two groups. The 
first group contained paper, board and pulp machinery, automation processes and after sale service. 
All these businesses were strongly related to the forest cluster. The second group contained various 
businesses related to transportation technology and service. The business units in the transportation 
group were Valmet Transmec (forklifts, straddle carriers, mill automation, power transmissions, 
logging machines), Valmet Tractors (tractors, diesel engines), Saab-Valmet (passenger cars), and 
Valmet Aircraft industry (aircraft, service).

The next step for Valmet was taken in April 1994, when Valmet Transmec and Valmet Tractors 
were sold to another state-owned company, Sisu. Due to the transaction Valmefs turnover fell from 
FIM 10.7 billion in 1993 to FIM 8.3 billion in 1994. Valmet, however, benefited from the transacti
on as it cut itself loose from a large part of its debt in addition to being able to concentrate on paper 
and board machinery. Another aim of the merger was to concentrate all of the Finnish state-owned 
transportation businesses in one company and thus gain synergy advantages in components 
technology and international marketing. The transmission production of Valmet Transmec was, 
however, not among the product groups moving to Sisu. Valmefs transmission production began 
as a supplier for paper machines, but in 1994 only around 30% of the transmissions and operating 
systems were produced for paper, board and pulp machinery. The transmission unit gained a more 
independent role in Valmefs 1994 reorganization as it became a company, Valmet Power 
Transmission Inc. (Tehdaslehti 1993:6, 4-5; Valmet Perhelehti 1994:1, 4-5 and 12; Pervilä 1995,
7)

Furthermore, in 1994, paper and board machinery production was organized directly under CEO 
Matti Sundberg, further emphasizing the shift towards a firm entirely concentrating on its core 
business. Also Valmet Automation's organizational link to paper and board machinery was 
strengthened. According to CEO Matti Sundberg, the move will give Valmet considerable 
competitive advantages as customers today tend to order bigger units. With the help of Valmet 
Automation, Valmet is able to offer the buyer a machinery comprising everything from the paper 
machine itself to the production control and monitoring. According to Sundberg, dealing with a 
single supplier facilitates the buyer's risk management. (Valmet Perhelehti 1994:1,2; Pervilä 1995,
8)
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In the reorganization, Valmet's paper and board machinery production was organized into five 
divisions: printing paper machinery (Rautpohja works, Valmet-Karhula Oy and Valmet Montreal 
Inc), board and tissue machinery (Tampere works, Valmet-Karlstad AB and Valmet Charlotte Inc.), 
paper finishing machinery (Järvenpää works, Valmet-Appleton Inc., Jylhäraisio Oy, Rotomec 
S.p.A., Rotomec Automation S.p.A. and Rovai S.A.R.L.), air systems (Pansio works, Valmet- 
Enerdry Inc., Valmet-Gorizia S.p.A. and Honeycomb Systems Inc.), and service (service 
development center in Jyväskylä, Valmet Papiermaschinen Service GmbH, Valmet-Carcano S.p.A. 
and Valmet Sandy Hill Inc.). In addition, three specialist teams working under the CEO were 
formed. These teams coordinated sales, marketing and production of the various units of the 
company and thus aimed at improving the uniformity and efficiency of the whole firm. According 
to Sundberg, there had been some problems in the division of labor between the different units and 
internal competition for the deliveries. These problems were to be avoided in the new organization. 
(Valmet Perhelehti 1994:1, 2-3) Valmet's concentration on paper and board machinery has 
continued through selling the aircraft production. In Valmet's privatization the government did not 
want to privatize the defense related aircraft production. During the first eight months of 1995, two 
thirds of Valmet's sales came from paper and board machinery and, furthermore, a large share of the 
FIM 1.7 billion sales of Valmet Automation is related to paper and board machinery. (Herlin 1995,
4)

7.4 Effect of the National Environment on Strategies and Structures

There seem to be certain distinctly Finnish national conditions that have affected the strategies and 
structures of the paper and board machinery producers. Such national conditions have been access 
to skilled and motivated employees, a general international orientation, and a patient capital market. 
The first two of these are discussed below whereas the Finnish capital market was compared to those 
of Germany and the USA in Chapter four. Factor Conditions.

7.4.1 Access to Skilled and Motivated Employees

According to Porter (1990b, 114), the quality of human resources attracted to particular industries 
and the motivation of individuals and even shareholders are affected by prestige or national priority 
of industries. Unusual effort is often the result of such prestige or a sense of broader mission which 
increases motivation. Because outstanding talent is a scarce resource in any nation, the prestige and 
priority of an industry is important to the commitment and effort of its employees. Porter (1990b, 
115) further notes that national prestige can be attached not only to industries but also to particular 
issues that affect many industries. This can have the same effect on motivation as a prestigious 
industry.

7.4.1.1 Prestigious Industry

The Finnish paper and board machinery industry seems to have at least the following advantages 
in the competition for skilled and motivated employees. First, it can be assumed that in Finland the 
strong engineering tradition and the engineering and technical background of many senior 
executives is a national priority of the kind meant by Porter. In Finland there seems to have been 
an inclination toward methodical product and process improvement, whereas intangible bases of 
competitive advantage are not pursued equally strongly. This seems to have led to Finnish success
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in industries with a high technical or engineering content such as the paper and board industries and 
the metal industries as well as the newer electronics and telecommunications businesses. Finnish 
industries have much less success in consumer goods and services where image marketing and rapid 
new model turnover are important to competitiveness. The paper and board machinery industry 
enjoys a particularly significant advantage due to the strong position of engineering and technical 
educatioft in Finland because of the complex products which demand precision manufacturing, a 
careful development process, and after-sale service. Furthermore, emphasized by some interviewees, 
it is an advantage in paper and board machinery that also the top managers of the companies have 
technical educations and backgrounds in the forest industries in order to be able to talk and negotiate 
with customers.

Second, the dominant role of the forest cluster in Finnish industry can be assumed to have further 
increased the attractiveness of the paper and board machinery business as a place to work. The forest 
industries have traditionally had the role of the backbone of Finnish economy and the companies 
in these industries enjoy a visible and powerful role in the Finnish society.

Third, the need for increased export earnings has in the 1990s become a particular issue of national 
priority due to the large budget deficit and foreign debt. As a strong export company with a 
significant global organization network, Valmet can be assumed to enjoy the employees' motivation 
also because of national priority of exports.

Finally, but very importantly, the paper and board machinery industry has created its own heroes, 
legends, and anecdotes, which can easily be noticed in the written company histories as well as the 
stories told by the interviewees. Many of these stories date from the first decades of machinery 
manufacturing, the pioneering years of the 1950s and 1960s, but also later events are remembered. 
The stories deal with men who were able to conquer the difficulties encountered in the development, 
building, and start-up of the machines as well as conquering of new markets, and thus serve to 
sustain the picture of an industry which has been able to succeed in manufacturing complex 
machinery. The stories also serve to make new generations of employees feel that they are part of 
something important and worthwile to work for. In the paper and board machinery industry, 
individuals' attitudes toward skill development and company activities can be assumed to stem both 
from pride of this successful history and of advanced Finnish engineering skills.

7.4.1.2 Strong Individuals

The Finnish paper and board machinery producers have employed several strong personalities who 
have had the motivation to change the organizations and the knowledge related to products. Erkki 
Ikävalko and Gunnar Rask in the 1950s and 1960s, and Matti Kankaanpää and Jori Pesonen in the 
1970s and 1980s were mentioned by the interviewees as personalities with significant influence on 
the development of the industry in Finland. In fact, also Alajoutsijärvi (1993, 60) mentions these 
four persons and suggests further study on their influence particularly on the supplier-buyer 
relations. Thus, although developing a competitive business is always teamwork involving hundreds 
or thousands of people, it seems justifiable to make a few comments about the effect of some strong 
individuals on the competitive advantage of the Finnish paper and board machinery industry.

Valmet, for example, has had several persons who have brought a new way of thinking to the 
company, affecting also the development of competitive advantage of the firm. Baron Gustaf Wrede, 
director general of Valmet in 1954-1958, was of the opinion that Valmet had a very good staff of
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engineers but not so many skillful employees in trade and management. Wrede spoke for the 
importance of the marketplace and during his period as director general increasing emphasis 
put on marketing. (Björklund 1990, 109-111) In the 1950s and 1960s, Erkki Ikävalko and Gunnar 
Rask were two engineers who worked well as a team. Ikävalko had the visions and sense of business 
and Rask was a technical person with his feet firmly on the ground. Rask also emhasized the 
importance of serving the customer. These two had a strong impact on the development of 
Rautpohja workshop.

was

Lovio (1989, 116-117) notes that it is usual that several important innovations are made by a few 
individuals and that innovations seem to be personified to one creator, a primus motor, who is 
strongly committed to the project. Valmet's Matti Kankaanpää has been such a person as he is 
widely acknowledged to be the number one inventor in the Finnish paper machinery industry. He 
has over 25 Finnish and foreign patents related to paper machinery technology, and is thus one of 
the few excecutives who have personally helped develop products that have increased their 
companies' competitive advantage in terms of technology. Probably Kankaanpää's most important 
patent, or group of patents, is the Sym Concept. This concept was one of the product improvements 
leading to Valmet's increasing world market share in the 1970s and 1980s. (Sahiluoma 1984, 14) 
In terms of technology development, Kankaanpää also brought the thinking related to the paper 
making process to Valmet. Earlier the development work had seen the machine more narrowly as 
just a machine. Kankaanpää was a major inspiration in the innovation work.

Kankaanpää brought international experience to the Finnish paper and board machinery industry, 
and before entering the position of director of Valmet's wood processing machine division in 1971, 
Kankaanpää had already made a long career in the paper machinery industry in several companies. 
He had participated in building Wärtsilä's first paper machine in the early 1950s, worked for Beloit's 
R&D department in the USA in the 1957-1963, worked for the consulting firm Jaakko Pöyry in the 
1960s, and came to Valmet in the early 1970s. In the mid 1970s he became the managing director 
and chairman of the board of Valmet corporation, which increased the top management's 
understanding of the long term needs of the paper and board machinery business. Particularly 
important for Kankaanpää's thinking was his period as R&D engineer at Beloit during the firm's best 
development stage. Kankaanpää was influenced by the innovative environment in Beloit and 
emphasized creating an atmosphere in which creativity could flourish also in Valmet. By showing 
a personal example, his views must have had a strong influence on the improvement of Valmet's 
technological capabilities in the 1970s and 1980s. It was exactly during these decades that Valmet 
was able to move from a position of follower to a competitive challenger in terms of technology. 
In addition to affecting the technology development and increase in R&D, Kankaanpää also strongly 
influenced Valmet's internationalization strategy.

Jori Pesonen was another important personality in Valmet's development. He was by the 
interviewees mentioned as a charismatic and strong leader who had a clear vision of Valmet's future 
as the world's leading paper and board machinery producer. Pesonen's role was particularly 
important in the internationalization of Valmet's paper and board machinery production in the 
1980s. In Pesonen's mind Valmet should concentrate solely on paper and board machinery and 
invest in creating a global organization in this business. Today his view seems to have become 
reality. Pesonen also brought a strong knowledge of the customers' needs as he had been the 
managing director of the Kajaani paper mill. Pesonen was personally involved in all major buyer 
negotiations and could convince the buyers of the advantages of Valmet's machinery. On the other 
hand, Pesonen has been criticized for having driven his strategy of Valmet's growth even too 
forcefully. It seems to have been a general view in the industry that Valmet during Pesonen's time
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sold its paper and board machinery at very low prices in order to gain volume, even at the expense 
of profits.

7.4.2 International Orientation

According to Porter (1990b, 109), the orientation of firms to competing globally is of unusual 
significance in international competition. In Finland, at least the following national characteristics 
seem to have had positive effects on the attitudes of both companies and individuals toward 
international competition. First, as already noted in connection with demand conditions, the 
smallness of the country tends to increase the attractiveness of internationalization (Luostarinen 
1979 and 1991).

Second, the Swedish speaking minority in Finland has helped Finnish relations with the Nordic 
countries and also Germany, whose language is related to Swedish. Contacts to Germany in the 
early 20th century were also aided by the strong position of the German language in the Finnish 
school system and perhaps also the rather good relations between the countries at the political level. 
The early contacts to Germany and Sweden have been of significant importance to the Finnish paper 
and board machinery industry later on, as these countries were for a long period the leading ones 
in pulp and paper technology and many Finnish scholars brought knowledge in these fields to 
Finland. This knowledge first went to the pulp, paper, and board industries, but has later also 
benefited the machinery industry in the form of sophisticated and internationally competitive 
domestic buyers.

Third, the Finnish policy of neutrality and the country's good relations to the socialist countries seem 
to have helped Finnish export activity to the socialist countries also when exports were difficult for 
German or American companies. This is seen in the early exports of the Finnish paper and board 
machinery producers to, for example, the Soviet Union. The war reparations period 1946-1952 had 
a positive effect on the later export activity to the Soviet Union because the Finnish companies 
learnt how to do business with the Russians.

Fourth, because of the neutrality policy, Finland's participation in the European integration process 
was late and slow. Therefore Finnish firms have had a strong motivation to secure their presence 
in the Western European markets by foreign direct investment. (Ahonen 1991, 88) This has 
especially been true for the paper and board companies, but it may well be one of the explanations 
to the FDIs of the machinery manufacturers as well.

Fifth, probably related to the remote geographical location of Finland as well as the neutrality 
policy, Finns have at times felt rather lonely and outsiders even in Europe. Travel, studying abroad, 
and international business have in the minds of quite a few people been seen as attractive and 
glamorous activities. This attitude may have had a positive impact on the internationalization of 
Finnish firms. Among businessmen it has been viewed as prestigious to head a company which 
controls operations in several countries.

Due to the size of the home nations of US Beloit and German Voith, these main global competitors 
of the Finnish machinery suppliers seem to have been in a disadvantaged position in terms of early 
internationalization and international orientation in particular. The USA is the world's largest 
producer of paper and board, and Voith's primary market, the German speaking Europe, is also an 
important paper and board producer. It must be kept in mind, however, that despite the smallness
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of Finland in general, also the Finnish paper and board machinery industry is among the largest in 
the world. Thus, if the Finnish companies have enjoyed an advantage in international orientation 
compared to their rivals, it is perhaps more due to the other reasons than the large home market. 
Furthermore, both Beloit and Voith long enjoyed an advantage in international markets compared 
with the Finnish companies due to their much longer experience as exporters.

7.5 Effects of Rivalry, Strategy, and Structure on Competitive Advantage

7.5.1 Effects of Rivalry

7.5.1.1 Pressure Effect of Early Rivalry

According to Porter, vigorous domestic rivalry is perhaps the most important pressure effect for 
firms to improve their competitive advantage, and the number of rivals is one indicator of the 
strength of rivalry in an industry. According to Porter (1990b, 122), a larger number of local rivals 
tends to be optimal in the earlier stages of an industry's development, and the number of rivals may 
fall as the industry matures. This has been the trend also in the Finnish paper and board machinery 
industry. Rivalry was at its strongest in the earliest stage of the industry's development, with four 
companies competing in more or less similar product segments in the 1950s and 1960s. The rivalry 
between four equally strong paper and board producers in a country the size of Finland can be seen 
as a unique situation (Raumolin 1988, 53-54). Therefore, it can be assumed that the rivalry 
functioned as a strong pressure effect on keeping prices and costs down as well as improving know 
how in the business through factor creation and diffusion of knowledge and skills between firms. 
The managers' complaints about fierce price competition throughout the 1950s and 1960s as well 
as the movements of skilled engineers from firm to firm are signs of the rivalry that characterized 
the Finnish paper and board machinery industry in the first two decades after the Second World 
War.

Stringent domestic rivalry was particularly important during the 1950s because the Finnish market 
was closed from foreign imports due to lack of foreign currency and governmental import 
restrictions. Furthermore, the transition from overdemand to oversupply had not yet been fully 
accomplished in the Finnish market, and the move from a seller's market to a buyer's market seemed 
to happen first in the late 1950s. (Luostarinen 1991,261) Before the emergence of a buyer's market, 
also the paper and board machinery business was seen more as a distribution activity than active 
sales and marketing to compete for customers. In such a market situation, the risk of a skewed 
market and excessive profits would have been high with the presence of only one Finnish paper 
machinery producer. Furthermore, it would have been difficult for the only machinery producer in 
a protected market to resist relaxing and enjoying the easy life.

According to Porter (1990b, 122), direct cooperation among competitors in order to avoid 
duplication and reap economies of scale undermines competitive advantage unless it takes some 
limited and specific forms. In most cases, cooperation eliminates diversity, saps incentives, and 
slows the rate of industry improvement. Porter (1990b, 788) sees cartels and extensive cooperation 
among direct rivals consistent with sustaining competitive advantage only in the rare case where 
vigorous rivalry on important variables, notably technology, can be preserved. Thus, the Finnish 
trend towards increased cooperation between 1965 and 1986 can be seen as having a negative 
influence on the competitive advantage. However, also during the years of cooperation the level of 
domestic rivalry among the paper and board machinery producers was higher than presently because
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the firms remained potential entrants into each others' product segments. Also Porter (1990b, 787) 
notes that local rivals may not necessarily compete head-on in every segment but are potential 
entrants into one another's product segments. After the end of the TVW cooperation period Valmet 
and Tampella actually utilized this potential when Valmet entered board machinery production in 
1986 with the acquisition of KMW, and Tampella shortly later entered paper machinery production. 
Moreover, throughout the TVW years Ahlström remained an independent rival and, although it was 
not a direct competitor to Valmet as it produced smaller special paper and board machines, Ahlström 
and Valmet did compete against each other also directly in a few projects in the 1980s.

Furthermore, the TVW agreement may in fact have had a spurring effect on the firms through the 
necessity to intensively specialize in one product segment and develop new skills and knowledge. 
After the agreement, Wärtsilä put much effort into becoming a competitive paper finishing 
machinery producer and relatively quickly became competitive in supercalenders, a product never 
before produced in Finland. Tampella was in a similar situation after the end of the agreement in 
1987 when it decided to re-enter production of paper machines after nearly twenty years' absence.

Almost simultaneous acquisitions of foreign production and service units in the 1980s shows that 
the domestic rivalry kept Wärtsilä, Valmet and Tampella alert of each others strategic moves and 
thereby speeded their internationalization processes. Furthermore, Tampella's investment into R&D 
capabilities in form of a new pilot paper machine shows that the renewed rivalry between Valmet 
and Tampella led to increased factor creation under pressure. Thus, the relatively quick rise of the 
Finnish industry to an internationally competitive level seems to have been greatly enhanced by the 
existence of domestic rivalry.

7.5.1.2 Risks of Decreased Rivalry

The merger of Valmefs and Wärtsilä's paper machinery productions as well as Valmefs acquisitions 
of KMW and Ahlström’s Karhula workshop in 1987 and Tampella Papertech in 1992 raised Valmet 
close to a monopoly position in the Nordic paper and board machinery market. Compared with the 
rivalry experienced in the earlier decades the present home market situation is potentially harmful 
to the innovative capabilities of Valmet. According to Porter (1990b, 117), national champions, that 
is firms with virtually unrivaled domestic positions, usually fail in international competition. It is 
exactly a national champion that Valmet has become in the Finnish market, with competition from 
neither domestic nor foreign competitors. Porter further notes that internal development of a 
company is better than acquiring skills or growing through mergers and acquisitions. According to 
Porter (1990b, 117), the argument of the Finnish machinery producers that domestic competition 
is wasteful because it leads to duplication of effort and prevents firms from gaining economies of 
scale, is not a strong one. Porter sees creation of national champions with the scale and strength to 
compete against foreign rivals and promotion of interfirm cooperation only as short run solutions 
to problems caused by internationalization. According to Porter, firms that are successful in global 
competition compete vigorously at home and pressure each other to improve and innovate. The 
necessary scale is obtained by selling worldwide and thus many rivals exist also in industries with 
substantial economies of scale. Thus, it is important to discuss in which ways Valmet's dominance 
in its home market may lead to decreased competitive advantage.

First, according to Porter, firms in competed home markets must find proprietary technologies, reap 
economies of scale, create their own international marketing networks, or exploit national 
advantages more effectively than the competitor down the street. Without local rivals, a firm in a
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nation with factor advantages tends to rely on them and, worse yet, to deploy factors less efficiently. 
Furthermore, competing domestic rivals also keep each other honest in obtaining government 
support, and government contracts do not become a guaranteed market for any one company.

Second, a group of domestic rivals tries alternative approaches to strategy and creates a range of 
products and services that cover many segments. This enhances innovation in the whole paper and 
board machinery diamond as ideas diffuse from firm to firm. With fewer firms the national industry 
is likely to get fewer ideas and thus its base of competitive advantage risks being narrowed down. 
Rivalry also helps in the development of technology by lowering the threshold of an idea being 
taken seriously. A major problem in technology development in the paper and board machinery 
industry is the difficulty of getting a new idea forward in the company. Here the pressure from rivals 
helps: if it is known that they are doing R&D work in the same field, a new idea is likely to be taken 
more seriously in the organization.

Third, as will be discussed below in the section on international business activity in Chapter eight, 
the Finnish paper and board machinery market has been practically closed from any significant 
foreign competition. This has made the Finnish paper and board mills worried about the decreasing 
of domestic competition. Valmet's position as the only Finnish producer of paper and board 
machinery has meant that he Finnish paper and board mills no longer have any other alternative if 
they want to buy their machinery from a company with which they can communicate in Finnish. The 
worry to loose freedom of choice was perhaps best seen in the tendency to purchase some 
machines from Ahlström Karhula and Tampella in the 1980s and early 1990s when Valmet's 
dominant position seemed clear. For example, the director general of Metsäliitto, Ebbe Sommer, 
wanted to buy the new paper machine to Metsäliitto's Äänekoski mill from Ahlström's Karhula mill 
in order to 'show Valmet' that Rautpohja was not the only alternative. Ahlström's delivery, however, 
was not a success and specialists from Rautpohja had to come and help in the start-up.

In the present stage of globalization of the paper and board machinery industry, the important 
question to be asked is whether the global competition will be enough of a pressure effect for 
Valmet's development. According to Porter, domestic rivalry is more beneficial than international 
rivalry due to several reasons. Domestic rivals are often compared to each other in business press, 
they can from close distance follow each others strategic developments and technological advances, 
and domestic rivalry often becomes particularly fierce and even personal of nature. Foreign rivals 
are often treated more analytically and followed from a distance. With domestic rivals, there are no 
excuses. The question of global rivalry will also be addressed in Chapter eight.

new

7.5.1.3 Insufficient New Business Formation

According to Porter, intense domestic rivalry depends on new business formation to create new 
competitors. New business formation is also vital to the upgrading of competitive advantage, 
because it feeds the process of innovation in an industry. New companies serve new segments, try 
new and unconventional approaches that older rivals fail to recognize or to which they are too 
inflexible to respond. Porter identifies two basic mechanisms by which new businesses are formed. 
One is through the establishment of entirely new companies, and the other through internal 
diversification into new industries by established firms. Aggressive rivalry between domestic 
competitors often leads to entry into related and supporting industries.

As discussed in Chapter three, the nature of the paper and board machinery industry with high
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demands of initial capital and R&D investments, know how and skills, as well as an international 
sales and service network, it is highly unlikely that entirely new machinery producers will be 
established in the industry in Finland. However, a limited amount of rivalry seems possible also in 
the Finnish market. First, smaller firms specializing in some part of the paper and board machinery, 
or rebuilding and maintenance services, for example, may have a possibility to provide some rivalry 
to Valmet. In the automation industry rivalry does already exist. Second, if Valmet's global rivals 
become interested in the Finnish market, they may attempt to enter the market more vigorously than 
is presently the case. Such an entry is likely to happen through the acquisition of some existing 
Finnish component or service supplier, who can provide the foreign firms with knowledge of the 
local culture and language. Third, the rivalry in the related and supporting industries does perhaps 
to some extent substitute for the lack other producers of entire machinery. Rivalry in related and 
supporting industries may increase through the so called incubators in the new technology centers, 
or through spin-offs from existing firms.

The Finnish diamond in the paper and board machinery industry should create a favourable 
environment for new business formation in the somewhat limited sense discussed above. The 
existence of necessary factor conditions, demand conditions, R&D and educational institutions as 
well as national prestige of the forest cluster should be able to attract new entrants to the paper and 
board machinery industry, particularly the supporting and related industries. Lack of sufficient 
initial capital, on the other hand, is perhaps the most important factor inhibiting entry of new firms. 
Inreasing the access to risk capital seems to be one of the quickest ways to enhance new business 
formation in the paper and board machinery diamond.

7.5.2 Effects of Strategy and Structure

Below the strategies and structures of the paper and board machinery firms are analyzed in terms 
of competitive advantage. Since the domestic diamond conditions have been the same for all rivals, 
reasons for the different levels of competitive advantage in the Finnish firms are to a large extent 
found in the different strategic and structural choices made by the firms, as summarized in Table
28.

7.5.2.1 Reasons for Valmet's Increasing Dominance

Valmet's development toward a dominant position in Finland was an incremental process. In a 
sense, Valmet's Rautpohja was worse of compared to the other Finnish workshops in the start of 
paper machinery production as it had not produced civilian products before the war reparations 
period. Both Ahlström's Karhula and Tampella's workshops, on the other hand, had experience in 
forest related machinery from the pre-war time. Rautpohja was, however, quickly able to gain a 
leading position among the Finnish workshops in paper machine production. The following reasons 
for Rautpohja's and Valmet's development were given by several interviewees.

First, Valmefs commitment to paper and board machinery from early on cannot go without noticing. 
Paper and board machinery became one of Valmefs most important businesses already in the 1950s 
and the company continually developed its technology and skills in this product segment. The 
increasing share of paper machinery sales of Valmefs total sales is a clear sign of the importance 
of this product group for the firm. In the end, Valmet became considerably more concentrated on 
paper and board machinery than the other Finnish machinery suppliers, and the acquisitions in the
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1980s further increased Valmet's concentration on this business. The growing need for R&D 
investments in the 1970s and 1980s forced increasing concentration on a few chosen product 
segments necessary and made the diversification strategies of the Finnish machinery suppliers 
outplaced. The TVW agreement was, in part, also a sign of this need to focus on narrower and more

Table 28: Comparison of Strategic Choices of Finnish Machinery Producers

Firm Role of paper and 
board machinery in 
corporation

Internationalization
strategy

Commitment to R&D Product range

Valmet Significant and 
continuously growing 
role from the start of 
production. Rautpohja 
concentrated on paper 
machinery in 1960s.

Continuous efforts to enter 
international markets. 
When own resources were 
not sufficient, Valmet 
sought to build cooperation 
between Finnish firms. 
Clear aim to become a 
global producer in the 
1980s.

Valmet built first 
Finnish pilot paper 
machine in 1972. New 
pilot machines have 
been added and old 
ones rebuilt. New R&D 
center in 1995.

Successful strategic 
choices. Valmet’s 
speciality, large and fast 
machines, became the 
norm in all machines. 
Valmet has increased 
product range, which is 
seen as important for 
customers. TVW 
agreement suited 
Valmet.

Tampella Never Tampella’s most 
important product 
segment, only one of 
five segments in 1980s 
and early 1990s.

First Finnish supplier to 
enter North American 
market but less successful 
in European and Asian 
markets. Foreign 
acquisitions in late 1980s 
and early 1990s.

Strong emphasis on 
R&D in late 1980s, but 
not sufficient to put 
Tampella among 
technological leaders.

Specialized in board 
machines requiring less 
technological skills than 
paper machines. Thus, 
Tampella was worse of 
compared to Valmet 
when it started paper 
machine production.

Ahlström Never reached 
sigmificant share of 
corporate sales. Karhula 
concentrated on paper 
and board machines as 
late as in the 1980s.

Least internationalized of 
the Finnish suppliers. Did 
not build own sales and 
service network for paper 
machines, and did not 
participate in TVW 
cooperation.

Insufficient emphasis 
on R&D due to wide 
product range, lack of 
resources and important 
role of less technology
intensive pulp 
machines.

Specialized in narrow 
fine and special paper 
machines with small 
sales volume. This led to 
insufficient sales volume 
for successful R&D.

Wärtsilä Shipbuilding was 
Wärtsilä’s main 
business. Järvenpää 
workshop, however, 
concentrated on paper 
machines in 1970s and 
1980s.

Aimed at becoming one of 
the world’s leading paper 
finishing machinery 
producers since the 1970s 
through acquisitions and 
licenses.

Emphasis on paper 
finishing machinery 
R&D since early 1970s. 
New research center in 
1983.

Became one of the few 
suppliers in the world 
with a complete range of 
finishing machinery. 
Importance of paper 
machines in corporation 
decreased due to TVW 
agreement.

Source: Compiled by the author

specific segments within paper and board machinery.57 Of the Finnish rivals, Valmet was able to

”According to Noronkoski (1990,233-238), concentration on only few products gives several advantages for a workshop. First, 
production machinery and machine tools can be acquired for one specific purpose and need not be used in a diversified range of 
products. Second, production can be organized into production cells, which concentrate on production of only one or a few specific 
products using same or similar components. Third, the marketing network can be specialized in the marketing of paper and board 
machinery and not several different products, which necessarily lowers the level of knowledge of one product group. These 
advantages were reaped by Valmet, but Ahlström, in particular, had a too diversified product range in order to be able to gain the 
same advantages.
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concentrate most clearly on paper and board machinery and could even increase its product range 
in this machinery while the other companies had other strong businesses. Valmet's product range 
has broadened from mainly large printing paper machines in the 1950s and 1960s to fine paper 
machines in the 1970s and board and paper finishing machines in the 1980s. Valmet, thus, seems 
to have shown stronger commitment to the paper and board machinery business than its domestic 
rivals, and the lack of sustained commitment seems to be one of the reasons for the rivals' modest 
success compared to Valmet. Valmet's commitment is seen in the simultaneous processes of 
increased concentration in paper and board machinery as share of total sales and increased 
diversification of the product range within paper and board machinery.

Second, as a workshop experienced in arms production and war reparations production, Rautpohja's 
workshop skills were at a high level already in the 1950s and it was particularly well suited for the 
demanding paper machinery production. Also Valmet's managers, Ikävalko and Rask, were seen as 
reliable and skilled specialists. Valmet, thus, was by many Finnish mills seen as the most reliable 
and quality oriented of the Finnish machinery producers. Valmet even got orders without 
competitive biddings. Reliability, as noted in Chapter three, is a particularly important characteristic 
of the supplier of as large and risky investment products as paper and board machinery. Valmet's 
earlier successful deliveries were seen as so important references speaking for the firm's capabilities 
that the Finnish paper and board mills did not want to take risk of buying machines from other 
manufacturers.

Third, Valmet's specialization in large machinery from early on was a correct strategic decision. The 
size of all paper and board machines grew especially since the 1960s, and Valmet's experience in 
large newsprint and printing paper machines became an important asset for the firm. Also the TVW 
agreement in 1969 was favourable for Valmet as the firm was to produce fine paper machines which 
at the same time were growing and getting faster. When fine paper machines grew in the 1960s and 
1970s, Valmefs experience in wide and fast newsprint and printing paper machines was a significant 
source of competitive advantage. Thus, the TVW agreement of 1969 seemed to suit Valmefs 
strategy best.

Fourth, Valmefs relationship with several Finnish paper and board mills has been very close and 
Valmet has thus been able to develop its machinery together with the mills. Valmet's humble and 
flexible attitude has been valued especially after some mills' negative experiences with Beloit and 
Wärtsilä (Alajoutsijärvi 1993, 28-29 and 62).58 After creating and testing new products in Finland 
Valmet has been able to sell already competitive products abroad. Since the 1970s, an increasingly 
significant source of Valmefs competitive advantage has been the firm's R&D work. (Siukonen 
1996, A5)

Fifth, Valmet has shown a particularly strong and sustained commitment to paper machinery R&D 
from the early 1970s, and the firm has had sufficient resources for R&D work. With its Sym-former 
twin-wire technology Valmet was able to get repeat deliveries of similar or only slightly different 
machines and thus gained the necessary volume for economies of scale. The volume, for its part, 
enabled sufficient R&D further improving Valmefs position relative to its Finnish rivals. It should 
be noted, however, that some interviewees had suspicions that Valmet deliberately sold machines 
at prices even below costs in order to gain the volume. If this was a conscious choice of strategy and 
the risks were understood, there does not appear to be cause for any critique. However, if this 
strategy was made possible by Valmefs position as a state-owned company, with less strict demands

58Based on Alajoutsijärvi's interviews of Anders Lund and Magnus Wangel from Kymmene.
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on profits, it can be questioned from the viewpoint of Porter's theory.

Finally, Valmet's commitment to internationalization was stronger than that of its Finnish rivals. 
Internationalization took important steps already during the TVW cooperation, but especially in the 
1980s Valmet built a worldwide production and service network through foreign acquisitions. 
Valmet was an internationalized company also compared to Finnish firms in other industries. In 
1987, after a period of several foreign acquisitions, Valmet corporation had a total of 17.342 
employees, 6.181 (36%) of which were in 16 foreign subsidiaries. Of the Finnish companies only 
Nokia and Kone were further in their internationalization development. (Lovio 1989, 166-167)

7.5.2.2 Reasons for Wärtsilä's, Ahlström's and Tampella's Decreased Competitive Advantage

As diversification was increasingly considered a liability in the 1980s, Wärtsilä saw it as wise to 
concentrate its efforts into shipbuilding and merge its paper finishing production with Valmet. This 
decision was perhaps not so much due to Wärtsilä's lacking commitment to paper finishing 
machinery. Wärtsilä's growing R&D investments and acquisitions in the 1980s point to a rather 
solid commitment to the chosen product segment.

The lower competitiveness of Ahlström's Karhula workshop relative to Valmet as well as Voith and 
Beloit seems to have had several reasons. Most importantly, it can be explained by the lack of a 
clear strategy and commitment in Ahlström's paper and board machinery business. The profitable 
pulp machinery deliveries in the 1970s created a situation where investments in paper and board 
machinery production were not seen as necessary and were, in a sense, forgotten. Furthermore, in 
the 1970s Ahlström invested relatively more in its paper production in Varkaus than in its paper 
machinery production in Karhula. A reason for the limited investment in Karhula was the lack of 
a clear strategy for the workshop. Karhula did not clearly concentrate in any segment but tried to 
produce a wide and diversified range of unrelated products, and the workshop's resources for R&D 
in any one product segment were limited (Noronkoski 1990, 223).

Clearly Ahlström's persistence of producing a very diversified range of products in its Karhula 
workshop showed less commitment to paper and board machinery than Valmet's concentration 
strategy. Karhula never was able to gain repeated orders and sufficient sales volume in order to 
emphasize the increasingly necessary investments into R&D as well as marketing and sales 
networks. A comparison of Valmet's and Ahlström's production numbers illustrate Rautpohja's 
larger volume, potential for scale economies and increased experience. By 1968, Rautpohja had built 
60 paper and board machines, most of which had been exported. (Valmet annual report 1968) 
Ahlström's Karhula, in tum, had built only 31 paper and board machines by 1967. Ahlström's 
number of produced machines had increased to 55 by 1975. (Noronkoski 1990, 129) By the end of 
1986 Rautpohja had delivered 104 paper machines, and by 1993 the number was 120 (Noronkoski 
1990, 229; Kinnunen 1993, 30).

Moreover, some of the investments in paper and board machinery R&D that Karhula actually made 
were not successful. For example, Karhula invested heavily in developing a headbox suited for thick 
pulps, which only came to limited use in practice. The lack of a worldwide sales and service 
network led to yet lower sales volumes compared to the larger global rivals, and Karhula's 
international sales, especially to North America, were the weakest among the Finnish machinery 
producers. Paper machines did not become an important export product for Karhula before the early 
1970s (Noronkoski 1990, 134), and the workshop did not even attempt to enter the Asian market.
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Karhula's analysis showed that only as part of Valmet's international marketing and service network 
did the workshop have a viable future. Thus, the decision to concentrate on paper and board 
machinery came too late for Karhula to be able to remain an indepenedent producer.

Tampella's fading competitive advantage can not be blamed on lack of effort shown. The company 
remained independent throughout the 1980s despite years of pressure for a merger with Valmet. 
When Tampella noticed that its brave effort to build sales volume by re-entering paper machine 
production in 1987 did not succeed due to lack of credible reference machines, it was only a 
question of time when also Tampella's paper and board machinery production would be merged with 
Valmet's. A natural point of time came when Tampella's owner, the SKOP-bank group went into 
a crisis in the early 1990s.

7.5.2.3 Potential Problems for Valmet

Although bringing increased competitive advantage compared to its Finnish and foreign based 
rivals, Valmet’s strategic choices also seem to cause some potential problems. First, increased 
concentration on paper and board machinery has made Valmet vulnerable to the strong demand 
fluctuations in the paper and board industries. Presence on global markets does not entirely 
compensate for the stability brought along by a diversified product line because the demand in most 
paper and board producing countries seems to follow a similar pattern. Therefore, the role of 
services, rebuilds and modernizations as cushions to demand fluctuations is increasing in Valmet’s 
product line (Laitinen 1996, В7). Furthermore, several observers note that Valmet should widen its 
product range to pulp machines and perhaps printing machines or machine clothing (Laitinen 1995, 
Dl; Ruonala 1995,14). Second, Valmet’s global organization brings increasing challenges in terms 
of coordination of production, R&D, sales and service operations in various countries. Especially 
utilization of foreign subsidiaries in technology development and creation of new ideas requires 
increased efforts. Third, Valmet has often been criticized for being an engineer-led firm. Lack of 
marketing and internationalization skills, in particular, have been mentioned as potential sources of 
problems.
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8 ENVIRONMENTAL FACTORS

This chapter discusses the environmental factors, or outside determinants, in the diamond model. 
These determinants affect competitive advantage in an industry through other determinants because 
they form the environment in which the actual diamond determinants function. In addition to the 
roles of government and chance, mentioned by Porter as outside determinants, also international 
business activity advocated by many critics is taken up. The chapter ends with a discussion of the 
effects of environmental factors on competitive advantage.

8.1 The Role of Government

As has become clear in the previous chapters, especially in the chapter on factor conditions, the 
Finnish government has influenced the diamond of paper and board machinery in many ways. The 
influence seems to have been the greatest in terms of creating both basic and advanced factors, 
influencing the industry structure, and advancing international operations of firms. The effects of 
government on the other determinants are summarized in Figure 28 and discussed below.

Figure 28: Effects of Government on Diamond Determinants
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8.1.1 Public Factor Creation

The role of the government has been most important in creating basic and advanced factors relevant 
for the paper and board machinery industry. Due to the dominance of the forest cluster in the Finnish 
economy and as a source of export revenue, the needs of the cluster have gained the special attention 
of the government. Lilja et al. (1992) and Räsänen and Whipp (1992,47-51) discuss the emergence 
of industrial sectors and, in particular, the Finnish forest sector. The policies and agencies of the 
Finnish nation state have been much influenced by the needs of the leading forest sector. The 
existence of educational and research support for the forest sector is not an accident. The forest 
industrialists have been actively promoting policies which secure competent workers and the 
availability of modem technology. The commercial banks were also founded by the industrialists 
with the aim of helping capital-intensive forest industries. Furthermore, the formation of various 
social institutions was influenced by the needs and actual demands of the key sector.

According to Räsänen and Whipp, all these factors point toward the fact that small homogeneous 
nation states might be more conducive contexts for sector formation than large, heterogeneous 
countries with distant state apparatuses. In a small nation it is perhaps more natural to have 
nationalistic ideas as the value basis for cooperation and ambitious targets of development. This has 
clearly been the case in Finland, where the a spirit of togetherness after the Second World War was 
an important industrial force. Moreover, because the formation of an extended sector takes a long 
time, the relatively stable political environment in Finland after the war seems to have been a further 
factor making it possible to create long term competitive advantage.

As already noted in Chapter four, basic infrastructure, public educational and research programs in 
universities as well as specialized vocational education have given paper and board machinery 
production a particularly favourable environment to develop in. Furthermore, governmental research 
organizations, in particular VTT, research grants to KCL, and project financing through TEKES and 
Sitra have helped the paper and board machinery producers gain in-depth knowledge of various 
fields related to machinery production and papermaking. Moreover, due to the similar bases for 
competitive advantage in the paper and board machinery industry as well as the related and 
supporting industries, governmental factor creation has significantly aided the development of the 
whole industrial cluster. The technology centers in ten university cities are a particularly interesting 
and important way of future technology policy, which will potentially be a source of new business 
and ideas in Valmet's related and supporting industries.

8.1.2 Influence on Industry Structure, Demand, and Rivalry

The policies of the Finnish government have influenced the industry structure and choices of firms, 
for example through the focus of education and research. Furthermore, after the war several state- 
owned companies were established, which was seen as a means for regional development. 
According to Ahonen, the role of the Finnish government in terms of industry policy and technology 
development has evolved from structural policies to technology policy. Since the early 1950s till 
the late 1970s the government pursued what Ahonen (1991,16) calls structurally oriented industrial 
policies. Government companies for developing water power in Lapland or for steel production 
(Rautaruukki in 1960) were established. The national developing areas were officially defined in 
the 1960s, when a large part of the systematic pursuit of regional policies was consolidated in the 
fund for developing areas KERA (Kehitysaluerahasto). Tax measures were used to attract industries 
to the developing areas, but the tax reforms of 1968 also paid attention to promoting R&D activities
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in firms and to accelerating the structural changes in agriculture and forestry.

The interests of the main industries, the forest industries and the expanding metal industries, 
remained in the forefront of the economic policies at least until the early 1980s in the form of a 
cycle of constant devaluations of the FIM in order to boost exports during recessions (Pekkarinen 
ja Vartiainen 1991). In the 1970s The Finnish government also aimed at establishing a strong sector 
of government companies in electronics, such as telecommunications equipment, industrial 
electronics, and audiovisual home electronics. The government did, however, not succeed in this. 
(Ahonen 1991,17) In the 1970s Finnish regional policy contained subsidies to small enterprises and 
this resulted in many new firms particularly in the logging industry. The government has also tried 
to secure supplies of cheap energy by utilizing the domestic hydropower resources and building 
nuclear power stations, and in the 1980s the legislation on pollution control contributed to the 
application of new process control and pollution control technology. By 1990 the role of the 
government as the leading engine of the Finnish industrial restructuration is over as far as direct 
government intervention, let alone increasing intervention, is concerned. The government has 
retreated with steps such as the privatization of some of its companies, among them Valmet, by 
emissions of stocks offered to the public. (Ahonen 1991,18)

The government has also indirectly influenced the demand of paper and board machinery through 
publicly owned paper and board firms Enso-Gutzeit and Veitsiluoto, respectively acquired and 
established already in the 1920s. For example, in the 1930s Enso-Gutzeit built Finland's largest pulp 
mill in Kaukopää, and 85% of the machinery to this mill were delivered by Finnish suppliers. The 
aim was to build a model mill designed and built by Finnish engineers and architects. It also 
included American technology very new in Europe, such as the Minton vacuum dryer and the Dorr 
causticising system. Furthermore, the mill also was a social model and the needs of workers were 
looked after by building well-planned dwellings. As another example it can be assumed that the 
cooperation between Valmet and Enso-Gutzeit in the early 1970s was made easier by both firms 
being state-owned.

Furthermore, also rivalry in the paper and board machinery industry has been affected by 
governmental decisions. Valmet was founded from the state's arms factories, and the Finnish 
government remained the company's largest owner with more than 70% ownership until the issue 
of shares in 1995. The establishment of Valmet increased rivalry in the machinery industry. After 
1995 the government's ownership has been around 20% with no effect on Valmet's business. 
Another public organization, the Bank of Finland, was the second largest owner through Solidium 
with more than 8% of stocks. (Herlin 1993,17) Furthermore, in the Wärtsilä-Valmet merger in 1986 
a special tax law was enacted in order to avoid large property tax payments (Wärtsilä Annual Report 
1986, 42). According to one interviewee, the Finnish government also influenced the industry 
structure by subsidizing Tampella through Solidium and preventing it from going bankrupt. 
Furthermore, through increasing university education and research in the 1960s and 1970s the 
government had an important influence on the internationalization skills of the, which made it 
possible to face the best international rivals.

Government invested heavily in the metal industry both before, during and after the Second World 
War. Skill development due to arms production requiring precision work was important for the paper 
and board machinery firms after the war reparations period, and it was the same metal workshops 
which after the war changed their production to reparations products and finally to paper and board 
machinery. The governmental efforts in developing the Finnish metal industry during and after war 
are discussed in more detail below in chance events.
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The government was also criticized by the interviewees in that governmental support to different 
projects has been to scattered. Small sums of money have been granted by the Ministry of Trade and 
Industry to many purposes without really investigating the potential in these. It would be better to 
concentrate the money on some carefully analyzed project which have large potential.

8.1.3 Influence on Internationalization

8.1.3.1 Neutrality Policy

The Finnish neutrality policy after the Second World War, although not necessarily a free choice 
by the government, nevertheless opened up new markets for Finnish firms. The metal industry firms, 
in particular Valmet, Wärtsilä, Tampella and Ahlström, were able to start exporting to socialist 
countries in Europe and Asia, which US and German competitors did not have as ready access to. 
Especially the rebuilding of the industry in the Soviet Union and Eastern Europe made possible 
large exports to these countries, including several paper machines to Poland and Hungary alreade 
in the 1950s. Also China and Vietnam became export markets of Finnish paper and board machinery 
in the 1950s and 1960s. The war reparations period had functioned as an important source of 
knowledge related to doing business with the Soviet Union, and the contacts were maintained after 
the reparations deliveries ended in the late 1940s and early 1950s. Thus, the Finnish paper and board 
machinery firms got a head-start to the markets of socialist countries. Although especially the 
bilateral trade with the Soviet Union and the trade agreements with the other communist countries 
were led and controlled by the government and as such could not be compared with exports to 
heavily competed Western markets, the early export activity did have positive effects on the 
development of the Finnish firms. First, the firms gained important experience and confidence in 
handling overseas projects and contacts. This experience could later be utilized in exports to 
Western markets. Second, as was the case with the war reparations deliveries, also the trade with 
the socialist countries was seen as important for the Finnish governmental relations with these 
countries. Therefore, it can be argued that skill development was not necessarily much weaker than 
would have been the case of first exports to Western markets.

The slow but steady step-by-step integration to the Western trading area gave Finnish producers the 
possibility to enter also Western European and North American markets. The government supported 
the start of freer trade in 1957-58 by devaluation of the Finnish markka, and in the 1960s the Fin- 
EFTA and in 1973 the agreement with the EEC took Finnish industry steadily towards freer 
competition with Western industrialist countries. The slow pace of the process seems to have suited 
the paper and board machinery producers well as they were able to develop their technology in a 
relatively safe environment and could face competitive markets better prepared. According to Porter, 
such a safe environment might have posed a serious risk of "living the good life", but the 
determination of Finnish industry after the war together with the sophisticated home demand seem 
to have made the government's policy a favourable one. In 1985 Finland became a full member of 
EFTA, and in the 1990s the long road towards a full membership of the Western European trade 
area reached its peak with the agreement of the European Economic Area in 1994 and EU- 
membership in 1995. In remains to be seen, however, how the EU membership will affect business 
opportunities in other regions of the world.
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8.1.3.2 Export Credits and Guarantees

Governmental export credits and guarantees have been an important mechanism with which the 
government has helped firms, including the paper and board machinery producers, to 
internationalize. In the early 1950s financing became an important means of competing in the paper 
and board machinery business as foreign companies started to give credits to their customers. In this 
respect Wärtsilä was in a better competitive position than Valmet as its financial status was better. 
Valmet did not have the kind of support from any commercial bank as many of its competitors had. 
The high interest rates in Finland were also a problem in international competition.

In the capital poor country which Finland was after the Second World War, the government was a 
source of risk capital. The availability of risk capital was particularly important for the paper and 
board machinery producers as the time span from order to delivery is long in these machines, and 
inflation or other events can make it impossible to deliver the machines to the initially agreed-upon 
price. Because exports, especially those to the Soviet Union, could not be fixed to a price index, a 
law was enacted where the possible losses due to increased costs were compensated by the 
government. This practice was adopted during the war reparations in 1950 and it was ended in 1962. 
(Björklund 1990, 169-175)

The Federation of Finnish Metal, Engineering and Electrotechnical Industries1 started to speak for 
a more permanent system of export credits to Finnish metal industry exporters. In 1956, Vientiluotto 
Oy was established with the Finnish banks and export industry as stockholders. The importance of 
Vientiluotto Oy, however, never grew particularly large. Soon after the establishent of the company 
the situation changed and Finnish commercial banks together with the Bank of Finland started to 
finance export companies. Export credits became easier accessible when a law lowering the interest 
rates of export credits was enacted in 1955, and also a system of bills of exchange 
(vientivebelimenettely) started by the Bank of Finland in 1960 made it easier for firms to gain 
export credits from commercial banks. (Björklund 1990,169-175)

In 1962 Vientiluotto Oy was reorganized to Oy Suomen Vientiluotto - Finlands Exportkredit Ab, and 
the government became its biggest shareholder. The company started functioning in 1963 with a 
five-year FIM 139 million financing program. Simultaneously with Suomen Vientiluotto also an 
organization for export guarantees. Vientitakuulaitos, was established. Its goal was to enable exports 
in cases where economic or political risk would otherwise have been too big. The risk of inflation 
was also in the area of Vientitakuulaitos and it was to be responsible for part of the possible losses. 
Even if both Suomen Vientiluotto and Vientitakuulaitos were controlled and financed by the 
government, there were representatives from the major exporting companies in the boards of these 
organizations. Finally, in 1967-68 the KTR-luottomenetelmä was started. Its goal was to make 
possible the selling with credit also to the domestic market, which, according to Björklund (1990, 
169-175), was even more difficult than selling abroad.

8.1.3.3 Devaluations and Import Restrictions

The Finnish government has also used policies strongly opposed by Porter. First, in the decades after 
the Second World War, the government backed the Finnish paper and board machinery firms by 
restricting imports of foreign technology due to lack of currency. The first step to liberalize imports 
to Finland after the war was taken in 1955 when import licenses were automatically granted to 40% 
of the import value. Even after the actual liberalization of foreign trade in 1958, the government
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continued to play an important role in the possibilities for international business. In the 1980s and 
1990s, however, the acquisitions of Finnish firms by foreign firms has become significantly easier 
due to abolishment of restrictions on inward investment. Second, also the outward 
internationalization of Finnish firms was supported with several devaluations. Already before the 
devaluation in 1967, however, Finnish companies had succeeded in selling paper machinery and 
cellulose machinery abroad. This, according to Flaavikko (1984b, 6-7), is an achievement worth 
mentioning, because only after the devaluation Finnish companies could compete with foreign firms 
on equal basis. Thus, there seems to have been real competitive advantage in the Finnish paper and 
board machinery industry already in the 1960s, with the sophisticated Swedish paper and board 
industry as an important market for Finnish machinery. According to one interviewee, however, the 
devaluations in 1992 and 1993 may have a negative effect on the development of technology in 
Finland as sales are gained even with less investments in technology due to the high price competiti
veness.

8.1.3.4 Dumping Accusations

Although the government seems to have had a predominantly positive influence on the possibilities 
of paper and board machinery firms to reach international markets, there is at least one downside. 
As a state-owned firm Valmet has been accused for being able to sell below normal profit 
requirements in USA and Germany. According to the interviewees, even if this was not actually the 
case, the accusations were nough to harm the company's reputation. Rautpohja has always been one 
of Valmet's most successful units and therefore it has not needed direct government support. Rather, 
support has been more indirect in form of project financing, for example. On the other hand, also 
some interviewees previously employed in competing Finnish producers were of the opinion that 
there were, at least in the first decades after the war, a thinking in Valmet that the government would 
come to rescue if the problems are really great.

8.2 Chance Events

The world wars in general and the war reparations payments that Finland had to pay to the Soviet 
Union in particular were important chance events influencing the development of skills in the 
Finnish metal industry. The Finnish metal industry saw a process of rapid development and change 
in the period from the late 1930s to the early 1950s, encompassing shifts from civilian to arms 
production, from arms to war reparations production, and from war reparations production to new 
civilian products. This change process can be seen as an important prerequisite for development of 
the abilities needed in paper and board machinery production. The effects of chance events on the 
other determinants in the diamond model are summarized in Figure 29.

8.2.1 World Wars

Paradoxically, due to necessity, both world wars have improved the technological competence of 
the Finnish firms in the forest cluster. This pressure effect of the wars seems to be an extreme and 
grotesque example of the necessity of pressure so strongly advocated by Porter.

The First World War meant difficulties for the Finnish paper and board industries as it shifted the 
main export markets of the forest industries two times. Before and in the beginning of the war

248



Finland was part of Russia and the Western export markets were lost due to the closure of the Baltic 
sea by Germany. The closure also meant difficulties in continuing the vital import of technology 
from Western Europe, especially Germany. Norway and Sweden became important machinery 
suppliers, but the new situation also urged the Finnish engineering shops to start producing 
machinery to substitute for the lost imports. When Finland gained its independence in 1917, the 
border between Finland and Soviet-Russia was closed and the Russian markets were lost. The 
engineering industries supplying machinery for the forest industries became home market oriented, 
but the pulp and paper industries established an export cartel and managed to get back to the western 
markets soon after the world war. (Raumolin 1984, 52)

Figure 29: Effects of Chance Events on Diamond Determinants
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The growth of the metal industry, which started in the 1930s, continued during the Second World 
War because of arms production. The production volume of the engineering industry was approxi
mately 30% higher in the last years of the war than in 1938 (Virrankoski 1975, 219) Thus, in terms 
of production capacity, the Finnish metal industry was in a rather strong position when the 
ended.

war

During the Second World War Finland first fought alone and then side by side with Germany 
against the Soviet Union. Again, the access to the main Western export and import markets 
interrupted, because the allied were in war against Germany. Also the imports from Germany, the 
centre of excellence in forest related technology, were limited because of the German war economy. 
Neutral Sweden became an important supplier, but Finnish firms also had to develop substitutes for 
missing imports. In order to improve the technological capability in Finland the State's Techno
logical Research Centre was established in 1942, and the same year also the Department of Wood 
and Paper Technology was set up at the Helsinki University of Technology.

During the war the human resources in Finland available for planning and construction work 
improved. A couple of hundred people had worked for the government with problems that were 
versatile and of a nature to improve their capabilities in planning and construction work. The State's 
Aircraft factory (Valtion Lentokonetehdas) was one of these work places with a positive effect on 
knowledge development. After the war the skilled people went to work for the workshops and the 
skills diffused. (Haavikko 1984, 75)

was

8.2.2 War Reparations

Finland eventually emerged from the war burdened with substantial reparation commitments which 
obliged the country to deliver a wide range of specifically detailed products to the Soviet Union. 
These commitments exceeded the then available industrial potential of Finland and forced its 
marked extension. The war reparations period, thus, meant a kind of forced industrialization for 
Finland. It has been estimated that in the years 1944-52 Finland had to pay war reparations 
amounting to between USD 546 and 570 million in 1952 prices. (Kindlegerger 1988, 151) The 
reparations were paid in products and of the total war reparations 72% were metal industry products. 
The reparations mainly consisted of engineering products, which had not earlier been produced in 
big quantities in Finland. Among the engineering products delivered to the Soviet-Union were 
machinery and equipment, ships and cables. In order to be able to produce the required products the 
metal industry in Finland was quickly expanded with tax revenue and foreign loans after the war. 
(Schybergson 1992,206)

war

Among Finnish companies strongly engaged in developing and producing machines for the war 
reparations were Wärtsilä, Valmet, Tampella, the Karhula and Varkaus engineering shops of A. 
Ahlström, and Rauma-Repola. During the war reparations period Wärtsilä's Helsinki unit Koneja 
Silta, for example, delivered machinery worth of almost FIM 600 million to Soteva, equal to more 
than 10 per cent of the total turnover of the company.

Valmet was even more than Wärtsilä affected by the war reparations, as the reparations payments 
gave the impulse to establish the company in the first place. State-owned Valtion Metallitehtaat, 
VMT (later Valmet), was established in 1946 from the state's armament industry. The state's arms 
factories were moved from the subordination of the Ministry of Defence to the subordination of the 
Ministry of Trade and Industry. (Björklund 1990, 58-61) When the importance of the commercial
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markets grew toward the end of the war reparations period, the Ministry of Trade and Industry 
it necessary to give more freedom and flexibility to Valtion Metallitehtaat. It became a joint-stock 
company November 15th, 1950. Earlier the company was dependent on the government budget and 
could not obtain money from the regular money market. (Björklund 1990, 91-93)

The war reparations were an important period also for Tampella. Tampella produced a significant 
share, almost 15%, of all the Finnish machines and equipment delivered to the Soviet Union 
reparations. Before and during the Second World War, arms had become an important field in 
Tampella's production. At times, 75-80% of Tampella's production was for war reparations. The war 
reparations were an important pressure effect also for Tampella as the company had to change its 
production from arms to civilian products and the engine shop was enlarged and modernized in 
order to meet the high quality standards and tight delivery schedules demanded by the Russians. 
Tampella produced many kinds of machines for the war reparations, also machinery for forest 
industries. (Seppälä 1981, 71 and 79-80)

saw

as war

Between 1945 and 1952 Ahlström's Karhula mill produced goods worth of USD 5 million for the 
war reparations, most of which was machinery and equipment for the wood processing industry. On 
average 40% of the workshop's capacity was used for war reparations production. Karhula also 
delivered its first two paper machines as part of the war reparations payments. The war reparations 
period meant a significant improvement in Karhula's stock of machine tools. According to Karhula's 
technical director Leif Glöersen, a similar improvement in normal times would probably have taken 
10-20 years to achieve. Because the delivery schedule of the war reparations payments was 
extended, Karhula had free capacity and decided to enter domestic as well as foreign markets. A 
strong demand for machinery existed because German workshops were out of international markets 
and the capacities of Swedish, British and US workshops were fully utilized. It was analyzed in 
Karhula that Swedish KMW and US Beloit had orders for the next three years. (Noronkoski 1990, 
107 and 112-120; Schybergson 1992,157)

Despite the hardship caused by the war reparations period for the country, the period also 
major pressure effect for the Finnish machinery industry and the companies that later would produce 
paper and board machinery. Finland had to create and establish its heavy metal industry, which 
became a blessing in the later development and expansion of foreign trade (Luostarinen 1991, 261). 
The companies producing the reparations products developed quicker than they otherwise would 
have and had good turnovers. Valmet, Tampella, Wärtsilä and Ahlström were among the companies 
with largest deliveries for the Soviet Union. At least the following positive effects of the 
reparations for Finnish companies have been mentioned.

was a

war

According to Raumolin (1984, 73), the rapid development in the machinery industries after the 
was to a large extent due to the war reparations that Finland had to pay to the Soviet Union between 
1945 and 1952. Finnish companies had to start producing high quality metal industry products from 
necessity, because the share of metal products included in the war reparations was greater than 
expected and the share of traditional Finnish export industry products, forest products, was small. 
During the war reparations period the largest product group to be delivered to the Soviet Union was 
machinery and equipment. The share of metal industry products of all delivered products was 2/3 
and for example machinery and equipment for entire forest industry factories were delivered.

According to Haavikko (1984a, 75), the atmosphere was open to new ideas that could help in the 
situation of scarce machinery and other resources and much to accomplish. The quality requirements 
and efficiency in the Finnish machine workshops grew due to stringent quality and time schedule

war
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requirements of the Soviet counterpart. If these requirements were not met, 5% monthly penalties 
had to be paid, which increased the need to learn new technologies quickly. The production and 
management of the workshops had to be systematically improved, but often large efforts and 
improvisation were still needed to meet the requirements. The fact that the Finnish metal industry 
companies succeeded in meeting the requirements raised the self-assurance of the Finnish com
panies. The planning and engineering skills of Finnish companies also improved as the Soviet Union 
required deliveries of some products which had never before been produced by Finnish companies. 
This effect was especially strong for Valmet's Rautpohja mill because it had only produced guns and 
ammunition before the war and all civilian products were new to it. According to the interviewees, 
in Valmet new products even had to be constructed with only a picture or brochure of the product 
to start from. The other large factories took up, at least to some extent, manufacturing of the same 
or similar products than they had been producing before the wars. (Virrankoski 1975, 225 and 239; 
Haavikko 1984b, 6; Kindleberger 1988, 153-158; Noronkoski 1990, 112-116; Schybergson 1992, 
206)

In addition to improving the skills of the paper and board machinery producers, the war reparations 
period also had other positive effects for the industry. Because the war reparations were given 
political priority and the actual purchases from the companies were made by the government agency 
Soteva, the companies involved in production of the goods could be sure to get the machines and 
raw materials they needed as well as favourable advance payments. Special governmental protection 
also meant that imports of metal industry products were restricted, and a high inflation rate after the 
war helped industries which had invested with lending capital. Also subcontracting reached a new 
level and became normal in Finnish metal industry. Furthermore, the war reparations created 
contacts to the Soviet Union which could be utilized later in the bilateral trade. Finally, it has been 
argued that the hardship imposed by both the wars and war reparations on the Finnish people caused 
an almost unanimous will among the people to re-establish an independent and prosperous country. 
This will and determination were reflected in hard work and low work related demands in the 1950s 
and 1960s. (Virrankoski 1975,239; Haavikko 1984b, 6; Kindleberger 1988,153-158; Noronkoski 
1990,112-116; Schybergson 1992,206)

Despite all the above positive pressure effects of the war reparations, it can be argued that a final 
indirect pressure effect is the most important effect for the paper and board machinery industry. 
When the war reparations period approached its end, the Finnish companies started looking for 
products to substitute the large share of production which the war reparations had represented. 
Criteria for new products were that there would be demand for them in Finland, in order to 
substitute foreign currency imports, and that the products would have export possibilities. 
Furthermore, the specific skills of the Finnish companies should be taken into consideration. Paper 
machines seemed to meet these requirements.

8.2.3 Rising Energy Prices

The rising energy prises in the middle of the 1970s can be viewed as a third chance event 
influencing the paper and board machinery industry. The rising prices resulted in growing emphasis 
on energy efficiency in the pulp and paper industries. This development affected Finnish 
manufacturers of boilers and consulting firms, which changed their products to better answer the 
new requirements. Ahlström, for example, invented the new Pyroflow system in energy generation. 
However, the oil crises of the 1970s and early 1980s were events that affected most industrialized 
nations, not only Finland, and are therefore by no means unique to the Finnish paper and board
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machinery industry.

8.3 International Business Activity

International business activity is the third external factor affecting the diamond model through the 
four primary determinants. International business activity is analyzed in terms of its effects on the 
other determinants, summarized in Figure 30.

Figure 30: Effects of International Business Activity on Diamond Determinants
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8.3.1 Global Rivalry, Strategies and Structures

8.3.1.1 Three Dominant Firms

In the period after the Second World War the paper and board machinery industry has experienced 
two particularly strong structural trends: concentration into fewer firms and globalization of 
business. Whereas in the 1930s there were several competing firms from various centers of 
excellence in forest related machinery, such as Germany, the USA, Canada, Sweden, Great Britain, 
and Italy, the most important global players in the 1990s are Finnish Valmet, German Voith Sulzer 
and US Beloit.

J.M. Voith GmbH Maschinenfabrik, or Voith Sulzer as the firm is called after the merging of Voith 
and Sulzer Papertech in the mid-1990s, is a firm with a strong base in German speaking Central 
Europe. Voith, a family-owned company founded in 1867 and with its home base in southern 
Germany in Heidenheim, Düren, was one of the world's leading paper and board machinery 
producers already in the early 20th century. Voith, for example, sold several advanced machines to 
Finnish paper mills between the 1900s and 1960s. Sulzer-Escher-Wyss, founded in 1856 and later 
called Sulzer Papertech, was a relatively small but also world-renowned paper machinery producer 
with competitive technology in rolls and the wet end. Sulzer Papertech was Swiss-owned, had 
production in Switzerland and Austria but with a home base in Ravensburg, Germany. Before its 
merging with Voith, Sulzer Papertech acquired Andrits Kleinewefers. Voith's products include plant 
and machinery for the production, coating and converting of paper, board and cardboard, as well as 
the production of nonwovens. Also systems for waste effluent analysis and mechanical-chemical 
waste effluent treatment, air and thermal engineering equipment, hydraulic, pneumatic and 
electronic measuring and control systems, roll grinders, wet felts and dryer fabrics are included in 
the production line. (Voith annual report 1990/91) Voith Sulzer, together with its subsidiary 
O.Dörries, founded in 1885, is also the world's leading paper press maker (Porter 1990b, 190).

Beloit Corporation is headquartered in Wisconsin, USA, and has for decades sustained its position 
as one of the leading paper and board machinery producers. Having previously been a family 
enterprise, Beloit is presently part of Harnischfeger Industries, Inc., a holding company for 
subsidiaries involved in papermaking machinery, surface mining and material handling equipment, 
and systems integration services. Beloit Corporation is the largest of Hamischfeger's businesses 
equalling 51% of Hamischfeger's net sales and 57% of operating profit in 1992. Beloit's products 
and services include paper and paperboard machines, equipment and systems for deinking, recycled 
fiber/wood chip processing, pulp manufacturing, stock preparation, rebuilds, parts, and service. 
(Hamischfeger Annual Report 1992, 2-3)

The three leading firms all have global strategies and operate in all major market areas of the world. 
Furthermore, these firms also produce a comprehensive range of machinery for paper, board and 
pulp production, and it is therefore extremely difficult for a company to challenge them with a 
holistic market and product strategy. Due to large investment needs in terms of know-how, skilled 
workforce, and production capacity as well as the significance of earlier reference deliveries and a 
large production volume covering the costs of continued R&D spending, the entry barrier to the 
paper and board machinery industry is high. The entry barrier is further increased by the domestic 
diamonds and existing contacts to important customers, which the three global players have.

It is, however, possible to compete successfully with the three global firms in some specific product 
and market areas. Even the biggest firms can not be competitive in all the different machinery parts
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or various finishing machinery simultaneously, because also their resources for R&D are limited. 
Thus, a number of firms concentrating on domestic or regional markets or some niche product areas 
still exist in the industry. The more prominent of these firms include Canadian Black-Clawson 
mainly delivering board machines and coaters to the North American market, German Jagenberg 
specializing in slitter-winders, coaters and calenders, as well as Kleinewefers and Küsters 
specializing in calenders and supercalenders. In coaters, Jagenberg enjoys a 20% and in slitter- 
winders a 30% market share.59 Furthermore, there are, for example in Italy and Finland, small 
machinery producers concentrating on delivering service or some parts of the machine to domestic 
markets. The general trend, nevertheless, seems to be towards increased influence of the global 
players also among these small local companies. For example, the French company Alimand has 
cooperated with Valmet, the Polish firm Fampa cooperated with Beloit before it was acquired by 
the American firm, and in Japan all three rivals have partners.

Table 29 shows the paper and board machinery sales of the leading global rivals. As is seen in the 
table, Valmet has become the largest paper and board machinery producer in terms of sales. Beloit, 
the clearly leading producer both in terms of sales and technology in the first decades after the 
Second World War, has lost positions to its European rivals, but still seems to hold second place in 
terms of sales volume after Valmet. Valmet's growth has been the strongest as it started as a new 
producer of paper and board machinery in the late 1940s.

Table 29: Sales of Leading Global Rivals in Paper and Board Machinery in Selected Years

Firm Sales, FIM billion

1988 1990 1991 1995

Valmet 5,2 6,5 5,0 8,0

Beloit 3,0 4,2 3,8 4,7

Voith Sulzer 2,5 3,6 4,2 4,5
Sources: Annual reports; Virta (1989b, 27); Jaakko Pöyry; Statistical Yearbook of Finland

Note: Sales figures include only paper and board machinery sales. Valmet’s figures include automation. Voith’s figures 

include those of Sulzer-Escher-Wyss after acquisition in 1994.

8.3.1.2 Global Organizations

All three global rivals have production, sales, and service units on several continents and most 
important markets, as illustrated by the firms' foreign sales, shown in Table XX. However, Valmet 
and Voith Sulzer are to a much greater extent global than Beloit. Beloit started internationalization 
after the Second World War, but its position in Europe has remained weak. Valmet’s share of 
foreign sales has increased to around 85% of net corporate sales in 1995. Perhaps the best factor 
explaining Beloit’s lower level of internationalization is the large size of its home market.

Voith has its home base in Germany, where its headquarters and main production facilities are 
located. With production in Pölten, Austria, and the acquisition of Austrian Sulzer-Escher-Wyss, 
Voith has strengthened its home base to cover the entire German speaking Central Europe. In 
addition, Voith Sulzer has paper and board machinery production in Tolosa, Spain, in Säo Paulo,

59 Jagenberg and Beloit started a cooperation in 1994 (Paper and Timber 1994:4).
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annual report.

In 1995 Valmet had manufacturing units of paper, board, tissue, stock preparation and paper 
finishing machinery in Finland (Rautpohja, Karhula, Tampere, Järvenpää, Raisio and Hollola), 
Sweden (Karlstad), Italy (Casale), USA (Appleton and Charlotte), Canada (Montreal), and China 
(Xian). Furthermore, service and local rebuilding units were located in Finland (Jyväskylä, Oulu), 
Germany (Pfungstadt), Italy (Como), France (Corbehem), USA (Hudson Falls) and Australia 
(Melbourne). Air systems were produced in Finland (Pansio), Italy (Gorizia), USA (Knoxville, TN 
and Biddeford, ME) and Canada (Thunder Bay). Valmet Automation had production in Finland 
(Tampere, Kajaani) and USA (Houston). In addition, sales and engineering units were situated in 
several countries. (Valmet annual reports 1994, 1995)
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Brazil, in Appleton, USA, and in a joint venture operation in China. Furthermore, Voith's 
subsidiaries Tristar Industries in Vancouver, Canada and Longview, USA are active in the service 
area of the paper industry. Moreover, the subsidiaries in Düren, Appleton and Annonay, France, 
produce paper machine clothing (wet felt and dryer fabrics). (Voith’s annual report 1990/91)

Beloit has manufacturing capability in six major facilities in six countries on three continents, and 
R&D centers in four countries. Beloit's production locations include the USA, Brazil, Canada, Italy, 
the United Kingdom (former Walmsley), and Poland as well as license operations in Australia, 
India, Japan, and Spain. Beloit acquired the Polish paper machine manufacturer F AMPA in 1991 
and invested USD 3 million in 1992 to modernize facilities, systems and business practices of the 
new unit. The reason for the acquisition is that it allows Beloit to compete in a new market for 
narrower-width machines, the speciality of the Polish company, and thus improves Beloit's 
possibilities to participate in Asian and Eastern European markets. (Hamischfeger ’s annual report 
1992, 2-3 and 6-8)

Figure 31: Foreign Sales as % of Net Sales of Global Rivals 1991
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The existence of production, and R&D facilities in so many locations makes the coordination global 
activities a major task for all firms. A normal delivery of Valmet, for example, can include 
machinery and components from three or four locations in different countries. The production of 
certain components has to happen in or near the home countries of the customers. Supercalender 
rolls, made of sheets of special paper tightly stacked in several layers, are products requiring local 
presence. The surface of the rolls has to be smoothened every second week and the entire rolls have 
to be changed twice a year. In order to avoid timely and costly transports and be able to service the 
rolls, Valmet has production facilities of supercalender rolls in Finland, France, and Appleton, USA.

In the future, also the use of the firms' global networks in technology diffusion an creation of new 
innovations will gain increasing importance. According to the interviewees, at present the 
knowledge from Valmet's foreign subsidiaries does not always reach Valmefs most important 
research facilities in Finland. The physical distance is to some extent a barrier to effective com
munication. In order for research work to be effective, frequent personal contacts are necessary and 
written reports between units are not enough. Insufficient communication between Valmefs Finnish 
and foreign units has made really efficient research cooperation impossible. The cooperation has 
also been onesided as mostly engineers from Valmet are sent to foreign units whereas the contrary 
is rare.

Valmefs investments in coordination include around 100 Finnish employees placed in units abroad. 
One of these employees' main tasks is to export Valmefs corporate culture to the foreign units. 
Coordination would, however, be easier if more people from the foreign units would come to 
Finland to work, but this has proved difficult. Valmet has also built a company-internal data and 
telephone network with which it is possible to quickly send large amounts of information to the 
subsidiaries abroad. Teams and work groups, for example, can integrate their work in a joint project 
even when the groups are situated in different countries and continents. All subsidiaries involved 
in the same project get the newest construction drawings quickly. Valmefs aim is to extend the 
network to customers, suppliers and subcontractors. Using the communications network is less 
expensive than traveling, and communication with the various interest groups is faster and easier 
through the network. (Kyyrö 1995, 9)

8.3.1.3 Competitive Strengths of the Rivals

The three leading global rivals have their own characteristic reputations concerning their strengths. 
Beloit has traditionally been considered the technological leader and innovator in paper and board 
machinery, and the firm also holds numerous paper and board machine speed records (Hamischfeger 
annual report 1992, 2). Beloit emphasized technology development before the other machinery 
producers, and invested heavily in R&D already in the 1950s and 1960s when research work was 
almost nonexistent in the Finnish industry. Beloit was the first machinery producer to use pilot paper 
machines in its research and product development since the 1950s. Beloit's commitment to costly 
R&D work has remained strong for decades, and it has had innovative people working in its 
research facilities.Beloit, for example, recruited a number of skilled paper and machinery engineers 
from Sweden, Great Britain, Switzerland, Italy and Finland to its R&D unit already in the 1950s. 
The firm has also utilized its innovative image in marketing, and the slogan of Beloit has been 
"Innovation, not imitation". In recent years, Beloit's R&D has particularly focused on the headbox 
as well as press and drying sections.

Another strength of Beloit has been knowledge of large paper machines. Beloit has been able to
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capture a significant portion of the large paper and board machine orders worldwide also during the 
late 1980s and early 1990s. (Hamischfeger annual report 1992, 8) A further strength of Beloit is its 
long history as a leading machinery producer. Particularly in the firts decades after the Second 
World War Beloit was the world's leading paper machinery manufacturer, supported by the inability 
to develop machinery in Europe during the war and the difficulties which Voith suffered in post-war 
Germany. According to Hamischfeger's annual report (1992, 2 and 6), Beloit has the largest 
installed machine base in the paper and board machinery industry: around 1200 machines. This 
number clearly shows Beloit's long history as a leading firm and is more than Beloit's two primary 
competitors, Valmet and Voith Sulzer, have combined. Hamischfeger estimates that 70% of the 
world's newsprint, writing and printing paper, and 50% of the world's tissue, towel and napkin paper 
is produced on Beloit machines. A large machine base is an advantage especially in economic 
downturns, when sales of necessary modernizations, parts and services soften the effects of declined 
machinery sales.

Despite its strong R&D, Beloit has not always been able to benefit from its technological breakth
roughs. According to the interviews, Beloit's production organization does not have as good a 
knowledge of the papermaking process as Valmet. Furthermore, Beloit's customer orientation, for 
example in terms of modifying its machines to the customer's needs, has been less successful than 
Valmet's. This lack of customer orientation and flexibility has caused the failure of many projects 
and Valmet has been able to benefit from this. In Valmet, the knowledge of the process is more 
evenly spread throughout the organization.

Valmet, in turn, has been considered a follower in technology development. During the first decades 
after the Second World War, Valmet closely studied Beloit's technology and was able to rapidly 
develop a comparable solution and at times even improve Beloit's initial solution. Simply copying 
Beloit's solution would not have been a good sales argument. Valmet was in this way able to gain 
from Beloit's initial R&D investments and was able to gain production volume without significant 
R&D investments. Valmet has also invested heavily in its internationalization especially in the 
1980s. Due to being older machinery producers with a longer internationalization process, Voith and 
Beloit have been wealthier companies with smaller debt burdens than Valmet. This is one of the 
reasons why Valmet did not have the possibility for sufficient R&D investments in the 1950s and 
1960s. Thus, Valmet's market share until the early 1970s seems to have been based on price 
competitiveness. Since the 1970s Valmet has gained real competitiveness based on technological 
advances and a good record of start-ups. Especially during the late 1980s and early 1990s Valmet 
has increasigly been able to catch up with Beloit and, according to some analysts, even surpassed 
the US company in technological capabilities. In the future, the follower strategy will be more 
difficult to pursue, and Valmet has actively changed its strategy towards R&D intensiveness. In 
1990, the share of R&D of Valmet’s net sales was 3,1%, in 1994 already 3,6% and in 1995 4,4%. 
The share of R&D in Valmet Automation is even higher, 8% of sales in 1995. (Valmet’s annual 
reports 1994, 1995) With these increased R&D investments Valmet has closed in on its rivals’s 
shares. Voith, for example, used 4,7% of sales to R&D in the early 1990s (Voith’s annual reports).

Perhaps Valmet's greatest strength compared to its global rivals has been the company's knowledge 
of the papermaking process. The large number of engineers in Valmet with an education in 
papermaking rather than machinery engineering has been one source of this knowledge, and the 
close links to customers have been another. In this way, the customers' needs are particularly well 
known to Valmet. Another strength mentioned by several interviewees are Valmet's project handling 
skills. The Finnish consulting firms, especially Pöyry, has been a good aid in project handling. 
Furthermore, after the acquisitions of the other Nordic producers, also the ability to deliver almost
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all major machines for entire paper and board mills from one company has become Valmet's 
strength. The customer sees it as easier to acquire all machinery from one supplier, and the links and 
communication within the units delivering the various machines and equipment is easier to handle 
within one firm than between several competitors. Moreover, Valmet has been able to build a 
reputation of a reliable supplier with successful start-ups and thereby resulting good reference 
machines. Finally, although both Voith's and Beloit's home bases are in countries with significant 
paper and board industries, Valmet's relations to demanding customers, including good personal 
relations to the management of paper and board mills, seem to be better than the competitors'. Thus, 
the small size of Finland and the dominant position of forest industries seem to have made the 
Finnish forest cluster a particularly useful home base for paper and board machinery production.

Voith's strengths have been a solid German workmanship and engineering knowledge, and the firm 
has benefited from the German experience and knowledge of making good machines. Voith is also 
known for good R&D and technological advances, but, according to the interviewees, in comparison 
with Beloit also Voith has been more a technological follower than an original innovator. In the 
1980s and 1990s, however, Voith has invested heavily in becoming a leader in waste paper 
technology, much due to the pressure of the firm's home base. The German market is particularly 
prone to environmental issues, whereas the US market has not been as interested in them. (Voith’s 
annual report 1990/91) However, also North American papermakers are investing increasing 
amounts in deinking equipment and paper machines for wastepaper-related projects. This has led 
also Beloit to strengthen its commitment to recycled paper, and the sales of Beloit's pressurized 
deinking modules, which remove more ink particles with less fiber loss than conventional deinking 
methods, have grown. Beloit has, for example, recently built a large USD 59 million paper recycling 
mill in the USA. (Hamischfeger annual report 1992,6-8) Furthermore, Voith seems to have weaker 
customer relations than Valmet. One reason for this may be the size of the German market which 
prevents Voith from knowing all customers equally well.

Simultaneously with increasing significance of technological advances, the origin of technological 
innovations has become an important issue in the industry. Beloit, in particular, has taken legal 
action against both Valmet and Voith Sulzer and blaimed these companies for patent violations. 
Some of these cases have caused payments of indemnities to Beloit, but also Valmet, for example, 
has won cases against Beloit. Technological followership in the paper and board machinery industry 
is, however, not something to be entirely condemned. According to the interviewees, all machinery 
producers closely follow and even imitate each others' technological solutions. New innovations are 
difficult to protect by patenting and patents are easily circumvented as the constructions are changed 
sufficiently in order not to violate the patents. Furthermore, new innovations are quickly transferred 
in conferences and seminars as well as through customers related to negotiations for orders. 
Customers may, for example, show the rivals' constructions and require a similar solution.

Comparing the development of technology of different paper and board machinery producers is 
difficult. The origins of new technologies or technological applications are often hard to trace to 
some company or some specific point of time. First, often new ideas are presented in articles and 
patents before they can be applied in practice, and when they are later discovered again, no one 
owns the patent rights anymore. Second, customers' needs seem to be clear for all competitors at the 
same time and the companies often seek patents for their new ideas almost simultaneously. This is 
much due to the customers, the paper mills, who compete on the same international markets and 
have the same needs. These are communicated to the machinery producers who get to know the 
needs almost simultaneously. Third, the technological development is often incremental rather than 
through big breakthroughs and the incremental development cannot be attributed to any one
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company or particular point of time. A reason for the incremental and relatively slow pace of 
technological development in paper machines is the large investment a new machine represents. A 
paper mill is not likely to be willing to take any unnecessary risks in developing some 
technology, which in the end might not prove successful. Therefore, technological development is 
not very fast in paper machines. The idea and basic structure of the machine have to a large degree 
remained the same for decades.

new

Technology seems to develop in cycles, where the technological leading in some part of the machine 
is caught up by the rivals through imitating and inventing around the patented technology as well 
as by introducing new features. Often the firms behind in development put so much effort in R&D 
that they eventually not only catch up but overtake the leading company, and technology is 
improved. This leads to a kind of cyclical development, where different producers have state-of-the- 
art technology in different parts of the machinery. For example, in the wet end chemistry Valmet 
seems to have been ahead of its competitors, whereas Valmet's Sym-Sizer and the press sections 
were behind Beloit's solutions. Often the technological cycle takes a turn when a machinery 
producer realized that it lost an order due to technology lagging behind in some part of the machine.

Figure 32: Development of Maximum Design Speed of Newsprint Machines
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In the 1990s, all three global paper and board machinery producers are investing increasing amounts 
in R&D. Beloit has aimed to retain its technological advantage and invested USD 154.2 million in 
capital improvements, of which USD 104 million were in R&D and R&D-related improvements 
worldwide, during the five-year period 1988-1992. The emphasis has been in processes for paper 
deinking, forming, pressing and drying. In 1994, Beloit finished building a USD 25 million R&D 
pilot paper machine in Rockton, Illinois. According to the annual report, it is the most advanced of 
its kind in the world and offers customers a complete mini-paper mill, including drying capability, 
in which they can test their pulp mixtures on a complete paper machine. (Hamischfeger’s annual 
report 1992, 6-8) Voith, for its part, built what it calls the world's largest pilot paper machine in
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Munich in 1990. In 1990-91 Voith also established a research center in Appleton, USA, specializing 
in waste paper preparation, and built a roll service and spare parts center in Austria. (Voith’s annual 
report 1990/91,23) As discussed in Chapter four, also Valmet has increased its R&D spending. The 
Finnish firm has embarked on its "Paper machine 2000" project, including a new R&D center 
opened in Rautpohja in 1995. Both Valmet’s and Beloit’s pilot machines crun at speeds up to 2500 
m/minute (Seppänen 1996, 24). Figure 32 illustrates Valmet’s estimation of future development of 
design speeds of newsprint machines. The exponential development curve is the aim in the Paper 
machine 2000 project.

8.3.1.4 Rivalry in the Finnish Market

As noted in Chapter seven, one of the weaknesses of the Finnish paper and board machinery 
diamond is the lack of domestic rivalry. Therefore, it is important to discuss whether this lack can 
be substituted for by international rivalry in the Finnish diamond. According to Porter (1990b, 121), 
a completely open home market along with extremely global strategies can partially substitute for 
the lack of domestic rivals in a smaller nation, especially in industries with large economies of scale.

The Finnish market, however, was by the interviewees considered as the most difficult paper and 
board machinery market to enter, followed by the German, Austrian and Spanish markets. Valmet 
has dominated the Finnish market after the acquisitions of the other Finnish machinery producers, 
and the firm's position is also very strong in the other Nordic countries. Valmet's dominance has 
been such that Beloit, for example, has not had significant deliveries in the Nordic countries since 
the early 1970s. In the 1980s, Beloit's deliveries to the Nordic countries have consisted only of 
smaller parts of machines, such as headboxes. As making a well prepared offer in the paper and 
board machinery business may cost FIM 1-2 million, it had become difficult for a Finnish paper or 
board mill even to get offers from foreign paper and board machinery suppliers by the 1980s. 
Voith's and Beloit's reluctance to make offers is understandable as the possibilities of actually 
getting the order from Finland have been very small. The last entire paper machine delivered by a 
foreign manufacturer to Finland was Beloit’s machine to Rauma-Repola in 1971, and in the 1990s 
both Voith Sulzer and Beloit have mainly had spare parts sales to their old machines in Finland. 
(Virta 1989b, 27; Seppänen 1996,27)

Voith has been present in the Finnish market since the early 20th century. When Ahlström entered 
the paper industry with a wrapping paper machine and groundwood mill in Kauttua in 1907, the 
machines were delivered by Voith. The paper machine was a Voith Langsieb of the Fourdrinier 
type. Ahlström's relationship with Voith continued as the German company supplied paper 
machines to Ahlström's Varkaus mill both in 1921 and 1926. With wire widths of 4.2 and 5.8 
metres, respectively, these machines were considered the widest in Europe. Still in 1961 the 7.8 
metres wide newsprint machine set up in Varkaus was delivered by Voith. (Schybergson 1992, 91- 
93, 170-174 and 228) Thus, through Ahlström, Voith's quality technology has affected the 
knowledge base of the Finnish diamond during several decades. Voith is presently represented in 
Finland by Sandman-Nuppnau, and has in recent years had more important deliveries to Finland 
than Beloit. Voith's recent deliveries include a coater to Kymmene's Voikkaa mill in 1985-86 and 
an upper wire unit to Myllykoski, and also in the early 1990s Finnish mills acquired machinery from 
Voith Sulzer.

Beloit has been even less successful than Voith Sulzer in the Finnish market. The firm seems to have 
had an arrogant and inflexible attitude in the deliveries it has been able to gain in Finland. In its
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deliveries of modernizations to Voikkaa in 1955-57, for example, Beloit did not want to change its 
constructions even if they proved unsuccessful. In the machine delivered to Voikkaa the press 
section did not function well and made the paper asymmetrical, which had been the problem in 
Beloit's machines already delivered to IP (International Paper) in Canada. (Alajoutsijärvi 1993, 28-
30) Also the Bel Baie twin wire former which Beloit delivered to Summa in the early 1970s was 
unsuccessful and the customer was never really satisfied with the machine. Beloit has in Finland 
earlier been represented by Henrik Toikka, an employee of Beloit in the 1950s, and is presently 
represented by Valtameri Oy. In Valtameri one employee has the responsibility of representing 
Beloit in Finland, but even he does not concentrate full-time on Beloit. Beloit's Finnish 
representative mostly is in contact with Beloit Walmsley as the operations in the Nordic countries 
are managed from Beloit's UK unit. Beloit's most important Finnish customers have been the tissue 
mills Nokia and Mänttä.

Several reasons are relevant in explaining the lack of foreign competitors in the Finnish paper and 
board machinery market. First, due to the large size of and high level of risk of a paper or board 
machinery investment, the paper and board mills highly appreciate the physical and cultural 
proximity of a Finnish machinery supplier. A fast and reliable service of the delivered machinery 
requires physical proximity, and also the Finnish language has been a reason for the difficulties 
foreign machine producers have faced in entering the Finnish market. It is much easier for the 
Finnish paper mills to negotiate, build and start a machine if they can communicate in Finnish ins
tead of some foreign language. The machine is installed and started faster when delivered by Valmet 
rather than by a foreign firm because Valmet has the capability to educate the buying mill's 
employees in using the machine in the Finnish language in Finland. Second, Valmet has by the 
1980s become so strong in technological terms that there seems to be little reason to buy from a 
foreign supplier based on technological arguments. Furthermore, Valmet has, based on customer 
demand, been willing and able to quickly develop some technology which it has been lagging 
behind in. This has, on the other hand, perhaps earned Valmet a reputation as an imitator. Third, 
Valmet has been selling its machinery at very competitive prices. Especially during the strong 
rivalry with Tampella, both companies sold machinery at very low prices, which raised accusations 
of dumping. From time to time it has also been argued that Valmet, previously a state owned 
company, has been able to sell at lower prices due to its state ownership and thus grow without as 
big risks as privately owned companies. Fourth, although perhaps a prestigious one, the Finnish 
market after all represents such a small share of world paper and board machine sales that Valmet's 
rivals do not see it as worthwile to try to enter it with large efforts. (Virta 1989b, 27)

Remembering Porter's thoughts about the necessity of domestic rivalry, it would be advisable that 
the foreign competitors more than presently gained orders from Finnish paper and board mills. This 
would keep Valmet humble and help the company avoid complacency. It is likely that in case the 
Finnish paper mills do not consider foreign machinery producers, they will not get offers from them 
when they build factories abroad, either. However, the Finnish paper and board mills do take offers 
from Voith and Beloit, not only from Valmet. In this sense, a limited competitive situation is true 
also in Finland.

8.3.1.5 Rivalry in Global Markets

The lack of both domestic and international rivals in the Finnish market makes global rivalry 
extremely important for Valmet's sustained competitive advantage. According to the interviewees, 
in the 1960s and early 1970s Valmet was still not seen by Beloit and Voith as an important
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competitor. Not until the late 1970s and 1980s, with successful deliveries to the North American 
and German markets, Valmet was recognized as an important rival. For example, since the 1970s, 
Valmet has had a long relationship with a customer in Voith’s home turf. Voith Sulzer has not been 
able to sell any significant machinery or part to Finnish-owned Nordland Papier in northern 
Germany. Figure 33 shows in a simplified manner the relative strengths of Valmet, Voith Sulzer, 
and Beloit in the world's main paper and board machinery markets in the mid-1990s.

Valmet has dominated the Nordic paper and board machinery market, whereas Beloit has been 
strong in the North American market and Voith Sulzer, in turn, has been strong in German speaking 
Central Europe. Outside the home markets competition between the three producers has been 
more even terms, but also in such markets there are differences in positions. Voith, for example, has 
been particularly strong in South America with a production facility specializing in pulp drying 
machinery in Brazil. Voith Sulzer's Brazilian unit is also used for exports to North America. Also 
Beloit has a small factory in South America, but Valmet has not had a strong foothold on this 
continent, which is believed to be the next area of important demand growth (Herlin 1993, 17). In 
1995, only 2% of Valmet's turnover originated from South America. Valmet is, however, making 
a strong effort to enter also the South American market. According to Valmet's CEO Matti 
Sundberg, Valmet focuses on the Chilean market, to which it has had modest deliveries already 
earlier. Valmet is also interested in the Brazilian market, but protectionistic policies, for example 
high tariffs, has made entry to this market difficult. (Johansson 1996, 8)

on

Figure 33: Relative Positions of Global Rivals in World Markets in Mid-1990s



Perhaps one of the best signs of Valmet's increased competitive advantage has been the firm's 
success in North America in the 1990s, shown in Table 30. Valmet's orderlog in the North American 
market is further increasing: in 1997, Valmet has orders of 330 000 tons, and for 1998 the orderlog 
is as much as 750 000 tons (Helsingin Sanomat, December 31,1996). Beloit has blamed Valmet for 
unfair competition as a government owned firm and of violating its patents, and taken legal action 
against the Finnish firm in order to protect its home market.60 According to Valmet's managers, 
Beloit sees the patent cases as a way to convince customers not to buy from Valmet. Also claims 
of selling below cost are often voiced against both Valmet and Voith. The lawsuits have often been 
raised in Canada because the US federal law system might favour Valmet as a foreign company. In 
USA, cases of unfair competition in international trade are dealt with on the federal level rather than 
on the district level, and the federal level seems to be too high a level for Beloit to defend its 
The threshold to take a case to the federal level is higher than the district level, which is used in 
domestic situations of unfair competition.

case.

Table 30: Paper and Board Machinery Deliveries to the North American Market

Firm Capacity delivered in millions of tons

1990-1995 1996

Valmet 4 0,25

Beloit 3,4 0,6

Voith Sulzer 1,6 0,06

Others 0,06 0,27

Total 9,1 1,18
Source: Valmet and Jaakko Pöyry Consulting, adapted from Helsingin Sanomat, December 31, 1996

In the last few years the demand for paper and board machinery has grown fastest in the Asian 
markets. For example, in the 1990s large chemical pulp mills have been built in Indonesia. Pulp 
mills, in turn, lead to the sales of paper machinery because a need for higher value added requires 
that the pulp must be converted to paper. South Korea, Thailand, Malaysia, and China have been 
South East Asian countries with strongly growing demand for paper machinery. (Herlin 1993, 17) 
The three global rivals seem to have roughly equally strong positions in the Asian market, although 
Beloit has had a license operation with Mitsubishi in Japan for several years and has traditionally 
enjoyed the strongest market position in Asia. According to the company's own announcement, 
Beloit has obtained more than 50% of the large machine orders in the Pacific Rim during 1988- 
1992. (Harnischfeger’s annual report 1992, 8) In the mid 1990s, however, Valmet seems to be 
gaining market shares from its rivals in Asia. Indonesia, for example, was earlier dominated by 
Mitsubishi, but in 1995 Valmet gained orders worth FIM 1,2 billion from Indonesia. Mitsubishi and 
Voith also participated in the biddings. (Laitinen 1995) Furthermore, Valmet had gained orders for

60 Valmet also seems to have had other problems due to its ownership structure. In 1986 director general Matti 
Kankaanpää blamed the Finnish government for intervening in the decision making of Valmet. The issue of dispute had been the 
merging of Valmet's elevator business with Otis Elevator International Inc. of the USA. In Finland, many were of the opinion that 
Valmet's elevators should be part of the Finnish rival, KONE. Kankaanpää strongly argued that the management of state-owned 
companies should be in a similar position as the management of privately owned companies. (Sahiluoma 1986, 7) Some interviewees 
also blamed the government for being a bad owner as most board members, as well as one general director, were elected on political 
grounds. A company with strong control from the owners would have been a better situation.
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13 large paper machines from South Korea by 1995 and is building an extensive sales and service 
network in the area (Ruonala 1995, 13; Vihma 1995, 10). Table 31 below on the number of new 
paper machines in various market areas still reflects Beloit’s dominance in Asia.

Table 31: Number of Paper Machines Started 1990-95

Firm Western Europe Noth America East and South East 
Asia

World

Beloit 9 17 11 42

Valmet 14 14 3 39

Voith Sulzer 10 6 1 27
Source: Jaakko Pöyry Consulting, adapted from Talouselämä (1996:7) 
Note: Machine width equal to or more than 5,5 m

Global market shares of the three companies are difficult to compare due to lack of a uniform 
measure of paper machinery market shares. The number of paper machines, for example, is not an 
ideal measure as Beloit's machines have on average been smaller than Valmet's and Voith’s. Sales 
figures as a measure are not perfect, either, because the companies have somewhat different product 
ranges. Furthermore, in the case of large investment goods such as paper machines, even a few 
deliveries can change the shares substantially (Seppänen 1996, 26). As a summary of the market 
shares it can be concluded that Beloit seems to be the largest producer when also small paper 
machines are included whereas Valmet is the largest producer in large paper and board machines 
between 1990 and 1995 (Seppänen 1996, 27).

Figure 34: Market Shares of Automation Suppliers 1992
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8.3.2 Factor Creation, Demand, and Related and Supporting Industries in a Global Context

R&D of Finnish firms in general internationalized heavily during the 1980s. In 1992, 20% of the 
R&D spending of the 20 largest corporations was performed abroad. In 1987, the share was only 
15%. (Tilastokeskus, Tiede ja teknologia 1995, 37) As discussed above, Valmet's organization 
includes foreign units with R&D in the USA, Sweden and Central Europe. Thus,/actor creation has 
to some extent globalized. However, it is also clear that the domestic diamond and especially 
Rautpohja workshop still remain the central locations for significant R&D in the firm. Rautpohja's 
new R&D center confirms this concentration, and the trend is not likely to change. Finland provides 
the best available environment for paper and board machinery R&D for a Finnish machinery 
producer, and Valmet has encountered problems in coordinating R&D work between distant units. 
Thus, the R&D units outside Finland mainly focus on narrow segments and serve as windows to 
new developments in their surroundings.

Despite the global network of Valmet, the number of Finnish engineers working in foreign paper 
and board machinery firms has not been very large. Beloit and Voith may see employing Finns as 
too large a risk of information flowing to Valmet at some later point in time. Examples of Finnish 
employees are Matti Kankaanpää and Johan Nykopp, who worked for Beloit before Valmet 
seen as a competitor to be taken into account. Furthermore, also the number of foreign specialists 
working in the Finnish diamond is rather modest. A major reason for this is the unattractiveness and 
distant location of Finland as a workplace. This is a disadvantage and potential obstacle to diffusion 
of new knowledge and skills to the Finnish diamond.

was

Demand of paper and board machines can be characterized as global because paper and board mills 
let all significant global rivals compete for their orders. This is possible due to the small number of 
machinery suppliers as well as the high cost of machinery. Demand of paper has grown 5% 
annually, equalling 250 million tons of paper a year. This equals the capacity of around 20 new large 
paper machines every year. During the best years as much as 90 new paper machines, small and 
large, have been sold, but, according to Herlin (1993, 17), in the 1990s a possible figure is around 
50-60 new machines yearly. Paper demand does perhaps not grow as fast as between the 1950s and 
1980s, and a figure often mentioned is 2-3% annual growth.

Despite increased globalization, demand conditions in various markets are still characterized by 
local tastes and circumstances. In many Asian countries, for example, paper machines are small 
because of long-term customer-supplier relationships. When a customer needs a new type of paper, 
he does not go to a new mill to buy the paper but instead the old supplier mill finds a few other 
customers and then produces very small amounts of paper for these close customers. Thus, the paper 
mill needs machines with small capacities. In Finland, in turn, the forest industries have traditionally 
been export industries and the paper mills have been able to reap economies of scale in their 
production resulting in large paper machines.

The cyclical changes in the pulp, paper and board industries are rather steep. The most recent 
downturn in the early 1990s, leading to production overcapacity in paper and board mills, was the 
combined result of unusually heavy capital investments in the late 1980s and weaker demand for 
paper and board due to a global recession. As demand dropped, paper and board prices fell, 
prompting many papermakers to defer new paper machine purchases. Also the global rivals had to 
reduce their workforce in order to decrease operating expenses. Beloit, for example, reduced its 
workforce with 175 during this downturn (Hamischfeger’s annual report 1992), and in 1994 Valmet 
announced that Valmet-Tampella's board machinery production would be cut down and notice given
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to 250 employees in four countries. The company's Tampere unit alone had to give notice to 100 
employees of a total 600. (Helsingin Sanomat January 13, 1994).

In times of overcapacity in paper and board industries, large scale investments in new paper and 
board machinery are reduced, and investments are to a large extent restricted to rebuilds and 
modernizations as well as service and spare parts sales. Figure 34, illustrating the increase in Finnish 
paper and board capacity due to modernizations, clearly shows the increased importance of 
modernizations especially since the mid-1980s. The severe recession in the 1990s, however, caused 
papermakers to defer also machine rebuilds, which made the downturn in machinery investments 
especially severe. In most downturns, rebuilds soften the effect of fewer new machine orders. 
Therefore, the paper and board machinery firms have increased the share of parts and service sales 
of total sales in order to soften the effects of cyclical changes. Furthermore, the machinery producers 
have also reduced their reliance on subcontracting and produced a larger share of inputs themselves. 
In addition to softening the cyclical downturns, parts sales carry higher margins than machine sales. 
(Hamischfeger’s annual report 1992, 8 and 17)

Figure 35: The Increase in Finnish Paper and Board Capacity Due to Modernizations
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Thus, especially in the traditional paper and board machinery markets in Europe and North America, 
parts and service sales will be a particularly important area of rivalry among the global competitors. 
Due to its large installed base of around 1200 paper and board machines Beloit seems to be in a 
good position in parts and service sales. During the five-year period 1988-1992, Beloit's parts sales 
increased by 45%. After the recession in 1992, parts sales accounted for 32% of Beloit's paper and 
board machinery sales compared to 22% in 1991. In 1992 Beloit expanded its consumable parts 
business as it acquired J&L Plate, a Wisconsin-based global leader in the manufacture and 
distribution of disc refiner plates for pulp processing equipment for a variety of pulp and paper 
applications, a USD 130 million-a-year market. (Hamischfeger annual report 1992, 2-6, 18 and 25)
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In the future, the paper and board industries' interest in improving the quality of their products is 
also likely to lead to increased sales of certain parts of machines as well as modernizations and 
rebuilds of old machines.

The related and supporting industries of the paper and board machinery industry have not 
globalized to the same extent as the producers of the primary machinery. Some Finnish related 
industries, such as Tamfelt producing felts, Pöyry supplying consulting and project management 
services, and Sunds Defibrator producing integrated pulping systems have succeeded in reaching 
international markets. Furthermore, also some firms in supporting industries, such as ABB 
producing drives, and Neles Jamesbury producing valves have reached international and even global 
success. The bulk of Valmet's suppliers, however, do not compete in global markets. Valmet’s CEO 
Matti Sundberg has stated that Valmet will find suppliers from neighbouring countries due to the 
lack of quality production in Finland.

8.4 Effects of Environmental Factors on Competitive Advantage

8.4.1 Effects of Government

The Finnish government has had an important effect on the competitive advantage of paper and 
board machinery through affecting the diamond determinants. First, the government has made it 
possible to produce advanced machinery due to necessary basic and advanced infrastructure, as well 
as vocational technical and university education specialized for the purposes of the paper and board 
machinery producers. The educational system has provided machinery producers with a skilled 
workforce, and governmental research efforts in VTT and KCL as well as funding for R&D projects 
has been important for many projects in which the machinery producers have participated. Second, 
public factor creation, for example in terms of education and R&D investments in pulp, paper and 
board industries has created a sophisticated domestic customer base for the paper and board 
machinery suppliers. Demand conditions have also been influenced by government-owned paper 
and board firms Enso-Gutzeit and Veitsiluoto, and R&D cooperation between Valmet and Enso- 
Gutzeit. Third, public factor creation has also gained supporting and related industries. Particularly 
the new technology centers linked to public universities can function as an important source of new 
business creation in supplying and related firms. Fourth, government has also influenced rivalry in 
the Finnish paper and board machinery industry. The establishment of state-owned Valmet increased 
rivalry in the 1950s whereas government aid to the Valmet-Wärtsilä merger in 1986 decreased 
rivalry. Finally, the government has made incremental internationalization of the machinery industry 
possible due to a skillful foreign policy, export credits and guarantees, devaluations and European 
integration.

8.4.2 Effects of Chance Events

The wars of this century have played an important role for the paper and board machinery industry 
in Finland. They have interrupted the foreign imports of supplies to mills two times for relatively 
long periods, in the First and Second World Wars, and during these periods the Finnish engineering 
industry has been forced to create the competence to manufacture products substituting the lost 
imports. The wars and external political events have also changed the main direction and amount 
of exports of the forest related machine industries. The war reparations forced the Finnish economy 
to invest heavily in the metal industries and the capabilities of domestic supplier industries were
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strengthened. Also, as a continuation to the war reparations the favourable trade with the Soviet 
Union was started. Due to its bilateral nature it was desirable for Finland in a period of small Finnish 
foreign currency reserves. Furthermore, according to Kiljunen (1985b, 40) and Pajanen (in 
Noronkoski 1990, 120), Finnish machinery industry could grow in an environment of relatively 
relaxed competition and later enter more competitive Western European markets.

Although the Finnish engineering workshops did not yet produce paper and board machines, the 
situation caused by the First World War increased the skills of those workshops that later were to 
start paper and board machinery production. The Second World War further emphasized the role 
of the metal industry in the Finnish economy, and the arms production and war reparations periods 
strongly increased the skills and knowledge base of the workshops. Furthermore, according to 
Seppälä (1981, 80), the war reparations production had demanded such modernizations in the 
Finnish metal industry that Finland in the early 1950s had the most up to date engineering shop and 
foundry industry in the Nordic countries. The companies that would start paper machine production 
after the war were all heavily engaged in both arms production and war reparations production.

8.4.3 Effects of International Business Activity

International business activity influences all determinants in the Finnish diamond, but, in the light 
of Porter's argument of the necessity of rivalry for competitive advantage, the effects of international 
rivalry are of particular interest. Because domestic rivalry has ceased, it has become increasingly 
important for Valmet to search for rivalry abroad. Below the questions raised in Chapters two and 
eight concerning the possibilities of international rivalry to substitute for the lacking domestic 
rivalry are tackled.

Are the arguments for only one Finnish paper and board machinery producer strong enough to 
support the acquisitions in the 1980s and 1990s? And, furthermore, is the rivalry in global markets 
sufficient to outweigh the disadvantages caused by the concentration of Finnish production? The 
interviewees, among them Valmet's former and present managers, were of the opinion that because 
of the global nature of competition in the industry and the limitations of a small country in terms 
of factors such skilled labor and available capital for sufficient R&D, only one paper machine 
company is viable in Finland. Particularly the need to be close to customers due to demands of 
frequent and fast service and spare part delivery increases the importance of service as well as some 
production operations in all main market areas. Second, the nature of the industry with only few 
large projects annually in the whole world makes it necessary for a firm to be able to compete for 
orders in all potential markets. Third, continuing technological change in the paper and board 
machinery industry requires increased investments in R&D. In order to be able to finance these 
investments and thereby stay competitive the firms need larger sales volumes than available in small 
nations like Finland. Fourth, a process of mergers and acquisitions has involved all the main 
competitors in paper and board machinery making the Finnish process easier justified as an answer 
to the international trend.

Competition in most markets has become truly global as paper and board mills let all rivals compete 
for orders. Only in the Finnish market Valmet holds almost a monopoly as foreign suppliers have 
only been able to make limited deliveries to Finnish mills. Also Valmet's customers are located all 
over the world, as was discussed above, and a mere 16% of the firm's sales in 1995 came from 
Finland. The firm's production, R&D, service and sales units are located in several countries. North 
America, Western Europe, Asia and Scandinavia are important market areas, whereas South
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America is still small. As noted in the previous section, also Valmet's main global rivals operate in 
the same markets through production, R&D, service and sales operations, although Valmet 
dominates the Scandinavian countries. Rivalry in these global markets also seems to be tough, as 
is perhaps best illustrated by the many lawsuits filed by the rivals against each other. Beloit seems 
to protect its home market particularly vigorously.

Rivalry in R&D has led to building of new R&D centres by all three global rivals in the 1990s. In 
the literature reviewed, also some examples of technology upgrading due particularly to pressure 
from foreign competitors were found. For example, in the 1970s Valmet marketed its analogical 
automation system Elmatic. When Honeywell's system was introduced in 1975, Valmet started 
loosing orders. In order to stay in the market, Valmet was forced to develop a competitive system, 
and was able to introduce its Damatic system in 1979. (Lovio 1989, 108-109)

Even Porter (1990b, 121) relaxes the necessity of strong domestic rivalry in some specific cases. 
According to Porter, the number of domestic competitors required for effective rivalry rests on the 
underlying scale economies in the industry. There is not a need for numerous competitors in all 
industries because a minimum scale threshold is necessary for R&D to be effective, varying by 
industry. However, according to Porter, dominant firms are not the innovators in many industries. 
They experience inertia and ties to old ways of competing, and it is often smaller firms and outsiders 
who are the real engines of creative destruction.

Heum and Ylä-Anttila's (1993, 88 and 91-92) views seem to support the existence of only one paper 
and board machinery firm in Finland, and their arguments are based on precisely the scale 
economies that also Porter refers to. Heum and Ylä-Anttila (1993, 20-21 and 88-92) discuss the 
arguments given for mergers and acquisitions and imply that scale economies in R&D and finance 
as well as the lowering of risks inherent in large investments may be valid arguments whereas the 
risk that large firms may constrain the evolution of domestic challengers persists. However, Heum 
and Ylä-Anttila also note that for open economies international competition may assure the 
necessary competitive forces even if domestic production is becoming more concentrated. Actually, 
Heum and Ylä-Anttila note, larger corporations may be needed if domestic businesses are to stay 
competitive internationally. Large firms are potentially important sources of externalities in the 
domestic business communities because they have a dominant position in R&D and 
internationalization, which are necessary for industrial competence. According to Ylä-Anttila (1995, 
8-9), internationalization enhances efficiency and productivity through R&D and other efforts to 
cultivate firm-specific assets promoting competitiveness. Foreign production allows firms to grow 
larger compared to what otherwise would be possible, and thereby R&D expenditures and other 
expenses to promote and upgrade industrial competence may be distributed over larger sales 
volumes.

In light of the above discussion, the paper and board machinery business seems to be to such an 
extent global that the lack of domestic rivalry as a pressure effect is not necessarily a threat to 
Valmet. Even if Valmet has a monopoly position in Finland, it has to compete vigorously for the 
orders in most other countries, spurring investments in R&D and a necessity to innovate. Moreover, 
the importance of the domestic market for Valmet's paper and board machinery sales has been 
constantly decreasing, from 55% of sales in 1980 to 16% in 1995. Thus, it much depends on the 
functioning of Valmet's global organization whether the R&D and other core activities of the home 
base will receive the necessary pressure and stimulus from the global markets through Valmet's 
units in North America, EU countries and Asia in order for the company to sustain its competitive 
advantage.
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Turning to the final significant question of the study, the nature and degree of the international 
diamond is briefly commented on. Chapter two raised the question whether the Finnish paper and 
board machinery industry should be viewed as part of a global diamond, or as part of a system of 
interlinked diamonds in all major producer countries? There is no one ready answer for this 
question. The answer, in fact, seems to lie somewhere between these two extremes as the degrees 
of globalization of the different diamond determinants seem to vary a great deal. As noted by Ylä- 
Anttila (1995, 11), in some industries the national clusters seem to develop towards regional and 
even international ones.

To some extent, the diamond has become increasingly a global one. Rivalry, in particular, has 
clearly globalized as the three global competitors compete for the same orders worldwide. The 
global rivals closely monitor each others' patent activity in all main markets, employees of 
machinery producers visit paper mills all over the world, the mills comment on the competitors' 
solutions and compare them to Valmet's machinery, and the mills also make Beloit's and Voith 
Sulzer's offers available to Valmet. Valmet's strategy and structure are also increasingly global in 
many respects, as noted several times above. Furthermore, demand also has globalized, as the paper 
and board mills in the most important producer countries let all main rivals bid for orders. The 
demand conditions, however, still vary in terms of local needs and tastes, which makes the degree 
of internationalization of this determinant lower than that of rivalry. On the other hand, despite a 
few exceptions, globalization of related and supporting industries has in general not yet reached the 
level of the primary industry. And factor creation, for its part, still seems to be primarily local and 
happens within the framework of the Finnish diamond. Valmet's foreign based R&D, however, may 
constitute an increasingly important base for factor creation and source of new innovations given 
that Valmet succeeds in the difficult task of coordinating its global network.

To conclude, in terms of rivalry, strategy and structure as well as demand Valmet can be seen to be 
increasingly part of a global diamond. On the other hand, in terms of factor creation and related and 
supporting firms, Valmet is still much dependent on the Finnish diamond and can, at best, only tap 
into some foreign diamonds in countries where it has subsidiaries.
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PART III: THE DIAMOND OF PAPER AND BOARD MACHINERY 

9 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter presents a summary of the study, the conclusions based on the study as well as the 
recommendations for management, researchers and government.

9.1 Summary

9.1.1 The Diamond Model and its Critique

This study has analyzed the reasons for competitive advantage in the Finnish paper and board 
machinery industry where the most important producers of the primary goods of the industry, 
and board machinery, have been Wärtsilä, Ahlström, Tampella and Valmet. The focus of this study, 
however, has been a wider one encompassing also related and supporting industries, research 
institutions, government and various other institutions and factors affecting competitive advantage.

The competitive advantage of an industry can be studied using Michael Porter's diamond model. 
This study used the diamond model as a starting point and framework in analyzing the reasons for 
as well as development of competitive advantage in the Finnish paper and board machinery industry. 
The diamond model, as well as the development of the concept of competitiveness, were discussed 
in Chapter two.

In order to be able to utilize the diamond model and understand its limitations, the theoretical part 
of the study discussed the critique on and modifications to the diamond model. Table 33 presents 
the main arguments of the discussion in Chapter two. The first column of the table names the issue, 
the second column presents Porter’s view of the issue as presented in his initial article in Harvard 
Business Review and the book "The Competitive Advantage of Nations", the third column presents 
the core of the critique presented against Porter's view and the fourth column presents Porter's 
answer to the critique, when found in the literature.

paper

Table 32: Summary Table of Main Points of Critique

Issue Porter's view The core of the critique Porter's answer

1. Where is 
competitive 
advantage 
created?

•Competitive advantage is 
created in a geographically limi
ted area within the nation, whe
re the determinants of the dia
mond are present.
•The MNE needs a home base. 
Innovation takes place in the 
home base and coordination of 
subsidiaries requires central 
control.

•In many industries competitive 
advantage is no longer created in 
the nation state but in a transna
tional environment where the 
determinants of the diamond are 

sourced all over the world. The 
world can be seen either as one 
large diamond or as a system of 
interlinking diamonds.
•The MNE does not need a ho
me base. Innovations take place- 
all over the world and coordinati
on of a network is possible wit- 
hout strong central control.

•The geographic scope of 
competition is global, but 

the geographic locas of 
competitive advantage is 
the home base, as reflected 
by the diamond. These two 

concepts must be unders
tood as separate.
•As an exception the dia
mond can cross a national 
border where culture and 
institutions on both sides 

are similar and physical 
distances short.
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2.FDI •Outward FDI is more valuable 
than inward FDI in creating 
competitive advantage.
•Local ownership and a local 
home base create greater bene
fits than foreign ownership and 
a foreign home base.

•Inward FDI is as valuable as 
outward FDI and foreign owned 
firms are as important to a nation 
as domestically owned firms. 
•There is no capital which is lo
yal to the home base.

•In the case of a weak and 
not anymore so attractive 
diamond, foreign subsi
diaries can more easily be 
drawn out of a country 
than domestically owned 
firms.

3.Small open 
economies

•The home base diamond ap
plies to all nations. Competitive 
advantage is created in a geo
graphically limited area also in 
a small nation.
•Demand and rivalry have to 
be present in the home base dia
mond. The sophistication of 
home demand is more important 
than the size of it.
•Mergers and acquisitions are a 
threat to tough domestic rivalry 
and therefore bad.
•Economies of scale is not a 
true source of sustainable com
petitive advantage.

•The diamond model may suit 
the situation of a large country 
but it does not suit small nations 
who are highly dependent on the 
diamonds of other countries. 
•Home demand is too small in 
small nations in order to gain 
economies of scale.
•Small nations cannot support 
local rivalry and still achieve 
economies of scale.
•In small nations mergers are 
needed e.g. to be able to finance 
R&D projects.

•Even within large count
ries, e.g. the USA, the 
creation of competitive 
advantage is geographical
ly concentrated to a small 
area.
•Sophistication of home 
demand is more important 
than size of home demand. 
•Even in smaller countries 
the successful industries 
usually have significant 
local rivalry.

^Resource- 
based indust-

•The importance of basic fac
tors such as natural resources as 
sources of competitive advanta
ge has been undermined by 
their diminishing necessity, wi
dening availability and ready 
access on global markets.
•The returns to natural resour
ces are low.
•Competitive advantage based 
on natural resources is unsus
tainable.
•Industries highly dependent 
on natural resources were 
avoided in the selection of in
dustries.

•Resource-based industries can 
also have substantial competitive 
advantage when the resource pro
duct is differentiated and contains 
intangible value added e.g. in the 
form of managerial and marke
ting skills.
•Returns on natural resources are 
not uniformly low.
•Also resource-based industries 
have sustainable competitive ad
vantage thanks to value added. 
•The diamond model does not 
suit resource-based industries 
because of the methodology used 
in the selection of industries.

•There are significant 
firm-specific advantages in 
resource-based industries. 
•Cost positions are poor 
and productivity is lagging 
in many natural resources 
industries.
•Competitive advantage 
based on natural resources 
can sometimes be sus
tained for a time but natu
ral resource advantages 
alone are unstable and 
vulnerable.

ries

5.National 
culture

•Competitive advantage grows 
out of national and even local 
circumstances in the diamond, 
one circumstance being culture. 
•Firms should draw on and 
reinforce their unique national 
cultures.

•National culture is the base on 
which the national diamond rests. 
•Culture is exogenous to firms 
and cannot be changed.

•National culture works 
through the four deter
mináis of the diamond mo
del.
•Culture is not necessarily 
exogenous to firms and it 
can be changed.

б.Масго
variables

•Studying macroeconomic va
riables like exchange rates, inte
rest rates, and government defi
cits is not enough to explain the 
competitive advantage of in
dustries or nations.
•Unit labor costs can be ac
hieved through low wages and 
because this is not an attractive 
industrial model, unit labor cost 
is not a good measure of com- 
petitiveness.___________________

•Unit labor cost is a measure 
which is better in assessing com
petitiveness than only output per 
hour emphasized by Porter.
•Unit labor cost consists of out
put per hour (which is em
phasized by Porter and by him 
named productivity) and compen
sation per hour (which is downp
layed by Porter). Also exchange 
rates affect unit labor cost.

•The increasing value of 
currency and high interest 
rates may exacerbate 
competitiveness problems 
but they are not the cause 
of them.
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y.Dynamism •The points of the diamond are 
self-enforcing and they create a 
system. The diamond promotes 
industry clusters. Domestic ri
valry and geographical proxi
mity are especially important in 
promoting the creation of clus
ters.
•The nature of competitive 
advantage of many of a nation's 
industries tends to evolve toget-

•Porter's study concentrates on 
existing clusters and does not 
explain how to create a new dia
mond.
•It is not logical that countries 
move from stage to stage in the 
four stage model. There are likely 
to be industries and companies in 
all major economies at each of 
the stages.
•Porter does not explain what 
causes the transition from stage 
to stage.

•Competitive advantage is 
most easily established in 
industries with established 
strength, or entering rela
ted fields, rather than crea
ting de novo industries.

her.
•The four stages of economic 
development relate to the attri
butes in the nation's industry 
most important to rising econo
mic prosperity. The stages don't 
explain everything of the nati
on's industry but provide a way 
of thinking about how nations 
progress in competitive terms.

S.Methodolo- •The best indicators of compe
titive advantage are substantial 
and sustained exports and/or 
significant outward foreign di
rect investment based on skills 
and assets created in the home 
country.
•In the methodology industries 
were defined narrowly and ba
sed as closely as possible on 
strategically distinct businesses. 
Relevant industries were at the 
lowest level of aggregation for 
which data was available. For 
this purpose the SITC 
classification was used.
•To avoid the risk of genera
lizing when this is not appro
priate, a wide range of nations 
and industries with widely 
differing characteristics and 
institutions were studied.

•Productivity would have been a 
better measure of international 
competitiveness than export data. 
•The FDI activities of MNEs are 
not covered by the methodology. 
•The use of the SITC classifica
tion causes problems, e.g. servi
ces and many other industries are 
not covered by this data.
•Porter's model is only valid for 
studying successful industries 
since these are the ones his model 
is based on.
•The generalizability of a study 
based on a few cases is ques
tionable.
•Because no uniform measures 
exist to evaluate the diamond, 
comparison between countries is 
impossible.
•The predictive power of the 
model is weak.

gy

9.Rigour •Porter's definitions lack precisi
on and they are inconsistent e.g. 
when the analysis moves from 
the industry to the national level. 
•The structure of the diamond 
lacks precision and the diamond 
cannot be operationalized, i.e. 
objectively measured.
•Porter's argumentation is sloppy 
and he uses generalizations.

Source: Penttinen (1994a)

As a result of the review of the critique on the diamond model, it was seen as necessary to adapt the 
model to each particular industry studied in order to be able to fully utilize the model. For example,
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in the case of the Finnish paper and board machinery industry, the global nature of competition as 
well as high degree of concentration, both called for by a strong need for R&D investments, seem 
to speak for a high importance of foreign diamonds for the Finnish workshops. Thus, the decision 
was made to include international business activity as a third outside determinant to the diamond 
model. It may even become relevant, at some future point, to call the paper and board machinery 
industry a “global diamond”. Valmet already supplements the domestic diamond with foreign 
demand, suppliers and rivalry. Foreign rivalry, for example in the case of Beloit’s and Voith’s twin- 
wire formers, has already functioned as an important pressure effect on Valmet’s innovativeness. 
In the future, perhaps also a growing share of factor creation takes place in Valmet’s global 
organization network. Another conclusion was that also an analysis of macrovariables should be 
included in an industry study.

9.1.2 The Finnish Diamond of Paper and Board Machinery

In Chapter three it was found that the competitive advantage of the Finnish paper and board 
machinery industry has developed substantially during the industry's 50-year history. The industry 
became internationally competitive in the 1960s and a global leader in the 1980s. Using the diamond 
model it was possible, in Chapters four through eight, to analyze the development of the paper and 
board machinery industry in more detail, as well as the reasons for and implications of this 
development. In the following summarizing sections the main findings of the study are presented 
in the same order as the determinants were discussed in the study. Figure 36 summarizes the 
diamond determinants of the Finnish paper and board machinery industry.

9.1.2.1 Factor Conditions

In the diamond model the factors of production are understood in a wide sense. Factors include raw 
materials, geographical location, climate, quality and quantity of labour force, R&D investments 
as well as a number of other factors influencing the innovation activity of firms.

In Finland the central role of the forest cluster has been a strong factor supporting the paper and 
board machinery industry. During the whole 20th century the production of paper and board has 
become increasingly important for the Finnish economy. This has meant that research, development 
work and education related to paper and board production have become central parts of the Finnish 
innovation system. Among the important research institutions have been Central Laboratory KCL, 
established in 1916, The State's Technological Research Center VTT, established during the Second 
World War, The Helsinki University of Technology as well as the technical and other universities 
and faculties in Turku, Tampere, Jyväskylä, Oulu and Lappeenranta. All these institutions have 
created specialized knowledge related to the paper and board machinery industry, with the 
University of Oulu and its program of paper and board machinery engineering as the highest degree 
of specialization. Moreover, due to these factor creating mechanisms the machinery producers have 
enjoyed access to skilled and motivated employees. For example, Finland is among the few 
countries where engineers specializing in paper production have been educated. In most other 
countries engineers in the paper and board industries have received a more general education in 
chemical or process engineering and chemistry. Thus, the Finnish paper and board machinery 
industry has been able to draw on a pool of specialists which have been scarcer in competing 
countries.
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Figure 36: Summary of the Determinants of Competitive Advantage in the Finnish Paper and Board 
Machinery Industry

CHANCE IBA

•Finnish paper and board machinery 
producers have gained know-how 
and technology from foreign diamonds 
through foreign acquisitions and 
license agreements 

•Finnish machinery producers have 
increased their global sales with 
foreign sales, service, R&D and pro
duction subsidiaries

____________________ »Rivalry has shifted from the national
•Increased R&D by firms since the ^eve^ t0 the global one 

1970s
•Specialized education in paper and 

board technology
•Knowledge development in public 

and private institutes, eg. VTT, KCL 
♦Public financing of research through 

TEKES and SITRA 
•Strong individuals with innovative 

capabilities

•Armaments production during 
Second World War increased 
Finnish metal industry capacity

•War reparations forced Finnish 
metal workshops to improve 
production quality and increase 
output

•End of war reparations forced 
workshops to choose new products, 
among which were paper and board 
machines

•War reparations period gave 
workshops first export channels 
to socialist countries

FACTOR
CONDITIONS

RELATEDDEMAND
CONDITIONS AND

SUPPORTING
INDUSTRIES•Sophisticated and internationally 

competitive domestic buyers 
•Close and long-term relationships 

between machinery suppliers and 
domestic buyers

•Joint R&D with domestic buyers 
•Domestic buyers a pressure effect on 

technology development 
•Domestic buyers have acquired impor

tant reference machines 
•Machinery producers specialized in 

large machines early due to domestic 
buyers

•Important domestic related industries, 
eg. automation, machine clothing, 
measurement and forest related 
chemistry, pulp machinery, roll packaging 
and stretch-wrapping machinery, and 
wood processing machinery 

•Important domestic associated services, 
e.g. technical consultancy and project 
management, and installation, rebuilding, 
and maintenance

•Important domestic supplying industries, 
e.g. polymeric roll coating, drives and gears, 
filters and valves, pumps, lubrication systems, 
air systems, and specialty steels

STRATEGY,
STRUCTURE,

AND
RIVALRY

•Diversified product ranges of machinery 
producers, Valmet only firm to specialize 
heavily on paper and board machinery 

•Strong internationalization through 
acquisitions in the 1980s 

•Broadening of Valmet’s product range 
within paper and board machinery 

•Strong rivalry in the early periods of 
paper and board machinery production 

•Increasing cooperation since late 1960s 
•Increased dominance of Valmet since 

1970s and end of rivalry in 1992

)VERi

•Valmet has founded from 
the government's armament 
factories

•Government export credits 
and guarantees 

•Knowledge development 
and research in public 
unversiües and governmental 
research institutes 

•Public financing of R&D

Source: Compiled by the author

The national financing system has been another factor condition affecting the competitive advantage 
of the paper and board machinery industry. The Finnish financing system has emphasized paper and
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board related investments and R&D. TEKES and SITRA, for example, have financed joint research 
projects where, in addition to the paper and board mills also the important machinery producers have 
participated. Furthermore, due to its long-term orientation, strong ties to and knowledge of the paper 
and board industry, the Finnish capital market in general seems to have favoured the customers of 
the Finnish paper and board machinery suppliers. Thus, due to the large investments and large risks 
involved in the buying of a paper or board machine, the capital markets have also had a positive 
effect on the paper and board machinery business by allowing the sustained development of a strong 
and internationally competitive domestic customer base. The Finnish capital market seems to have 
been especially well-suited to the needs of the paper and board machinery business compared to the 
capital market in the USA.

In addition to specialized factors of production related to the paper and board machinery industry 
also more general factors have been found in Finland. Among such more general factors are basic 
metals as well as employees with lower technical educations. The Finnish economy has a tradition 
of technical education on all levels. The machine tools used in production of paper and board 
machinery, on the other hand, seem to constitute a weakness in the Finnish cluster as these tools are 
almost entirely acquired from Germany, the USA or Japan.

9.1.2.2 Demand Conditions

The internationally competitive Finnish pulp, paper and board industries have created a favourable 
environment for the producers of paper and board machinery. After the Second World War the 
forest industries entered a period of rapid expansion. New machines were installed and new mills 
were built, which created a strong demand for domestic machinery producers. Paper and board mills 
producing high quality products have required the best quality also from their machinery. Already 
before the Second World War and until the early 1960s the Finnish paper and board industry 
acquired an important share of their most sophisticated machinery and equipment from abroad, in 
particular from Germany, Great Britain and Sweden. Immediately after the Second World War US 
suppliers increased their market shares in Europe as the European rivals were still suffering from 
the effects of the war. Gradually the Finnish paper and board mills became customers of the 
domestic machinery producers, which was an indication of the increased competitive advantage of 
the Finnish machinery supplying industry.

The Finnish paper and board mills have been willing to acquire sophisticated technology from 
Finnish machinery producers and have thus supported the R&D activities and internationalization 
of the machinery producers. The mills have valued long-term and trusting relations with domestic 
machinery suppliers and have therefore invested in joint R&D projects. In addition to reference 
machines in Finland the strong international position of the Finnish paper and board mills has also 
helped the machinery producers in gaining important reference deliveries to the large Central 
European and North American markets. Firstly, the Finnish paper and board companies have 
acquired the machinery also to their foreign units from the domestic machinery suppliers. Secondly, 
the strong competitiveness of the Finnish mills particularly in newsprint and sophisticated printing 
papers (LWC, SC) has improved the machinery producers' competitive advantage especially in these 
paper grades.

The cooperation between the Finnish paper and board producers and machinery suppliers has been 
close in an international comparison. An important reason for this closeness is the small size of the 
Finnish economy, due to which most leading managers and specialists in the forest industries know
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each other personally. Furthermore, several joint organizations of the forest cluster have been arenas 
for cooperation among firms. Such organizations have been, for example, Finnpap, Finnboard, 
Finncell, Converta, and TVW.

9.1.2.3 Related and Supporting Industries

Several internationally successful related and supporting industries for paper and board machinery 
production have arisen in Finland mainly after the Second World War. The development and 
success of these firms and industries have supported the creation and sustenance of competitive 
advantage in the paper and board machinery industry.

Among the most important related industries have been producers of automation, machine clothing, 
measurement and forest related chemistry, pulp machinery, roll packaging and stretch-wrapping 
machinery, wood processing machinery, and energy technology. Among the most important 
industries supplying the paper and board machinery industry with parts and equipment have been 
producers of polymeric roll coating, drives and gears, filters and valves, pumps, lubrication systems, 
air systems, specialty steels, and other subcontractors. Also several associated sevices have been 
related to paper and board machinery, particularly technical consultancy and project management, 
machine installation, rebuilding and maintenance, as well as research, education and finance. 
Although not immediately evident, pulp machinery production has been a particularly important 
related industry to the Finnish paper and board machinery producers. Most of the companies that 
later started paper and board machinery manufacturing had started their careers as producers of less 
demanding forest related machinery, in particular pulp machinery. The technology used in pulp 
drying machinery, was very similar to that of paper and board machinery and thus prepared the 
workshops for their paper and board machinery production later on.

Furthermore, also universities and research institutes can be seen as related industries because of 
joint technology development projects and as supporting industries because they supply the paper 
and board machinery industry with skilled employees as well as knowledge. In this study the role 
of universities and research institutes was discussed in detail in Chapter 4, factor conditions.

Problems in terms of supporting industries have included low internationalization, quality problems 
in workmanship, and low R&D intensity. Furthermore, subcontractors have in general not been able 
to develop into larger firms, but have instead become strongly dependent on a few customers, often 
Valmet. Valmet, on its part, has not been the best possible customer as it has often ended its 
subcontracting during times of smaller demand. Thus, after the recession in the early 1990s and with 
the bankruptcy of many small metal workshops, Valmet has been forced to increase its use of 
foreign subcontractors. However, related and supporting industries have, on the whole, formed a 
network through which the paper and board machinery industry has gained increased competitive 
advantage in forms of know-how and expertise.

9.1.2.4 Strategy, Structure, and Rivalry

The strategies and structures of the central paper and board machinery firms have changed 
profoundly during the 50-year history of the industry in Finland. One important trend has been 
concentration on increasingly fewer products. In particular Valmet’s strategic choices illustrated a 
growing commitment towards paper and board machinery. Valmet saw paper machines as the most
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important product of the company already in the late 1950s and early 1960s and seems to have 
gained an advantage compared to its domestic rivals who continued to have very diversified product 
ranges. Wärtsilä for its part concentrated on shipbuilding, whereas Ahlström seemed to make the 
strategic error of concentrating its efforts on developing too small paper and board machines in a 
situation where the international trend was towards larger and faster machines. Although Tampella 
competed against Valmet well into the 1990s's, also its paper and board machinery production 
suffered from limited resources for R&D.

The Finnish paper and board machinery industry was characterized by strong competition from its 
birth after the Second World War until the late 1960s. The four central firms, Wärtsilä, Ahlström, 
Tampella and Valmet, entered manufacturing of paper and board machinery almost simultaneously 
in the late 1940s and early 1950s. These four firms strongly competed for both customers and the 
best employees. Rivalry extended beyond the Finnish borders to the foreign markets in the 1950s 
and 1960s. The international orientation of the Finnish companies seems to have led to early and 
sustained emphasis on international competition. This is seen in the conscious goals and efforts of 
the machinery producers to enter one market area after the other. Competition in the international 
markets was increasingly viewed as a problem in the industry, as the Finnish producers often 
competed down each others' prices in competitive biddings and negotiations. The strong competition 
in the early decades of the Finnish paper and board machinery business has, however, been a factor 
enhancing the creation of competitive advantage in the industry.

Since the late 1960s the industry went into a period of increasing cooperation. Cooperation was 
particularly important in international operations. The TVW agreement in 1969 started a period of 
cooperation in exports, and also implied a division of labour between Tampella, Valmet and 
Wärtsilä. Tampella specialized in board machinery, in which it already had experienced success in 
North America. Valmet specialized in large newsprint, printing paper and fine paper machines, 
whereas Wärtsilä concentrated on various paper finishing machinery. Ahlström decided not to 
participate in the deepening cooperation and concentrated on smaller machines for specialty papers 
and boards.

The TVW period came to an end in 1986 with the merger of Valmet’s and Wärtsilä's paper 
machinery and shipbuilding businesses. Valmet Paper Machinery was bom as a result of the merger. 
Concentration of the industry on a Nordic scale continued as Valmet acquired Swedish KMW's 
paper machinery production in 1986, Ahlström's paper machinery production in 1987 and 
Tampella's in 1992. The concentration of production has been argued for by competition moving 
to the global arena, as well as the mergers of important competitors. According to a central argument 
of the diamond model, however, a decrease in domestic rivalry will eventually affect competitive 
advantage negatively. Domestic rivalry is seen as more personal and thus more effective as a 
pressure effect than international competition. Thus, Valmet's dominant position in the Finnish, and 
Nordic, paper and board machinery market may be a cause for concern in the future and special 
attention must be paid to developing a global organization and to being present on global markets.

9.1.2.5 Environmental Determinants

In addition to the actual diamond determinants mentioned above, the competitive advantage of an 
industry is often affected by factors outside the diamond. Such factors are chance, government, and 
international business activity.
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Chance events played an important role in the creation of competitive advantage in the Finnish 
paper and board machinery industry. The Second World War increased Finnish metal industry 
production as the largest workshops were harnessed to produce arms to the army, and after the war 
the same workshops produced metal industry products as part of the war reparation payments to the 
Soviet Union. The war reparations included machinery and equipment for forest industries, and also 
products never before produced by the workshops. The war reparations production also was a 
pressure effect on the development of the workshops' skills as the Russians' demands on quality 
were strict. With the war reparations production coming to an end in the late 1940s the Finnish 
workshops had to decide on their future production. Due to the central position of the Finnish forest 
cluster and the existence of know-how and expertise in this area, paper and board machinery seemed 
a natural choice for Wärtsilä, Ahlström, Tampella and Valmet.

Also the effect of the government on the creation of competitive advantage in the Finnish paper and 
board machinery industry has been substantial. Valmet was formed in 1946 from the state's 
armaments factories and a significant share of the company is still owned by the government. 
Furthermore, especially in the first decades after the war the importance of governmental export 
credits and guarantees was marked as paper and board machinery are large investment goods. 
Moreover, the government has affected the quality of the domestic factors of production through 
its educational system, universities and business schools as well as financing of basic research and 
special research projects. Finally, the Finnish neutrality policy enabled the quite substantial exports 
to Eastern Europe and other socialist countries especially in the first decades after the war. 
Competitors in West Germany and the USA were in a disadvantaged position in these markets.

The effect of international business activity has been rather large on the Finnish paper and board 
machinery industry from the beginning. The Finnish machinery manufacturers imitated and applied 
the technological solutions of their foreign rivals until they were able to develop their own 
technology. Furthermore, a paper or board machine is such a large investment that the buyer usually 
carefully analyzes the offers of all the main suppliers in the world. Thus, international competition 
is strong. For Valmet the importance of international competition is increased by the lack of 
domestic rivals. Moreover, international business activity affects not only the competition between 
the firms but also the functions within the firms. All three main global competitors, Valmet, US 
Beloit and German Voith, are MNEs with R&D, production, service and sales units in main markets 
on several continents. An important future challenge for all these firms is the successful 
management and utilization of their multinational organizations in order to improve their 
competitive advantage. The Asian market will be the most important growing market area in the 
future.

9.2 Conclusions

The effects of each individual diamond determinant on the development of competitive advantage 
of the Finnish paper and board machinery industry have been discussed in the final sections of 
Chapters four through eight. The conclusions in this chapter draw on these earlier concluding 
sections, and the discussion is on the level of the whole diamond, or cluster, of paper and board 
machinery.
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9.2.1 Dynamism of the Finnish Paper and Board Machinery Industry

From the findings of the study it can be argued that the Finnish paper and board machinery industry 
has been a success story in the Finnish economy. The industry has been able to develop its 
competitive advantage in an environment with specialized know-how and skilled employees as well 
as a sufficient supply of other factors, internationally competitive customers, a relatively strong 
group of related and supporting industries, some of which have become internationally competitive, 
as well as a strong domestic rivalry especially in the first decades after the Second World War. 
Furthermore, also chance events, the role of government and international business activity seem 
to have worked in favour of creating a competitive Finnish paper and board machinery industry. 
Thus, the paper and board machinery industry can, at least with certain reservations, be viewed as 
an independent cluster as in Figure 37.

The individual determinants of the diamond model constitute a complex system, through which the 
national characteristics influence competitive success. According to Porter (1990b, 131), the self
reinforcing interplay of advantages in several areas creates an environment which is difficult for 
foreign competitors to replicate. Thus, it is this system that is the source of sustained competitive 
advantage in an industry. This section analyzes the system made up of the interplay of the 
determinants, which were individually discussed in the previous chapters. The dynamism of the 
system is analyzed in a chronological order as the effects of the diamond determinants on other 
determinants as well as on competitive advantage are discussed for the whole 50-year history of 
Finnish paper and board machinery production. The discussion concentrates on the most important 
diamond relationships and is divided into four periods: entry and first years of production in the 
1950s, increasing competitiveness in the 1960s, improved technological competence in the 1970s, 
and development towards global leadership in the 1980s and early 1990s. These periods roughly 
coincide with the mentioned decades, but the shifts from one period to the next are, of course, 
blurred and with several overlaps.

9.2.1.1 Entry and First Years of Production in the 1950s

In the 1920s and 1930s, with no domestic paper and board machinery producers, Finnish paper and 
board mills acquired their machinery and equipment mainly from abroad. Important machinery 
suppliers were British Walmsley, Swedish KMW and German Voith. The Second World War gave 
US Beloit a head start over the European producers in terms of size, technology and quality. Beloit 
started to strongly enter Europe and acquired Walmsley in Great Britain as well as a workshop in 
Italy after the war. In the post-war years Beloit also gained a strong foothold in Finland and 
delivered machinery to Enso-Gutzeit, Yhtyneet Paperitehtaat and Veitsiluoto, among others. Of the 
European producers Voith was the first to get to its feet after the war and, for example, delivered 
large paper machines to Ahlström's mills in the 1960s.

Already before the entry into the paper and board machinery industry, the coexistence of several 
determinants had prepared the Finnish machinery workshops for paper and board machinery 
production. Such determinants were chance events in form of the armaments production and war 
reparations, demand of a growing and relatively sophisticated domestic paper and board industry, 
specialized and advanced factors of production such as skilled and motivated employees 
specializing in forest industries, as well as experience in producing related products such as pulp 
drying machinery. In particular, the importance of the strong Finnish forest cluster was substantial 
because it had fostered skilled employees, research institutions, related industries and demanding
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customers already before paper and board machinery were produced in the country.

Figure 37: The Finnish Paper and Board Machinery Cluster
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Furthermore, also the international business environment in postwar Europe favoured entry into the 
paper and board machinery industry because German Voith had not yet recovered from the war and 
Finnish governmental policies in general favoured domestic production instead of imports. Thus, 
the Finnish postwar environment was favourable for a successful entry into the paper and board 
machinery industry. In weaker conditions, paper and board machinery production would have been 
difficult to enter since the characteristics of the industry include high capital requirements in R&D, 
manufacturing and delivery of products, high requirements on technology, and several competitors 
with long traditions.

Although Finland already had a relatively skilled pool of employees in technical fields related to the 
forest industries, this workforce became a scarce factor during the war reparations production and 
reconstruction after the war. New employees were educated in technical vocational schools, 
technical colleges and universities, and skills specific for the paper and board machinery production 
were further upgraded by education in machinery production in technical universities as well as 
company internal education in the major workshops.

Porter (1990b, 131) strongly emphasizes domestic rivalry and geographic industry concentration 
as forces transforming the diamond into a system. Domestic rivalry because it promotes upgrading 
of the entire national diamond, and geographic concentration because it elevates and magnifies the 
interactions within the diamond. Both domestic rivalry and geographical concentration were at a 
high level in the early period of the Finnish paper and board machinery industry. Soon after the start 
of paper and board machinery manufacturing rivalry between four roughly equally strong 
workshops became an important pressure effect in the industry, and it continued to be so particularly 
in the first two decades of paper and board machinery production. The firms, for example, competed 
for employees with the best skills and expertise in paper and board machinery. Thus, in addition to 
keeping the price level low, rivalry between four major workshops in the paper and board machinery 
industry enhanced creation offactors specific for the industry. In addition to competing for skilled 
employees, the workshops themselves educated employees with industry specific skills in their own 
vocational schools.

Both physical and cultural proximity of paper and board machinery firms to their domestic 
customers has helped to understand the needs of the buyers as well as allowed close contact in joint 
research and development work. The Finnish paper and board mills have been concentrated in the 
Kymi and Vuoksi river valleys in southern Finland, and also the four workshops starting to build 
paper and board machinery were situated in southern Finland: Wärtsilä's Koneja Silta workshop 
in Helsinki, Ahlström's Karhula workshop in Kotka, Valmet’s Rautpohja workshop in Jyväskylä and 
Tampella's workshop in Tampere. This concentration has further enhanced the rivalry between the 
machinery producers.

Due to an investment boom in the Finnish paper and board industries the machinery producers 
experienced a strong growth in demand for paper and board machinery throughout the 1950s. In 
addition to affecting the strategic decisions of the four firms to increasingly concentrate on paper 
and board machinery, the growing demand also meant increasing possibilities for related and 
supporting industries to increase their know-how and expertise. For example, the technical 
consultancy business was bom with the increasing concentration of CTS Ekono on the forest 
industries and the establishment of Jaakko Pöyry in the late 1950s. The growth of forest industries 
pushed the consultancy firms to accumulate know-how and expertise in these industries. These firms 
have since the 1950s had an important effect on the competitive advantage of the machinery 
producers. The existence of domestic related and supporting industries, such as the production of
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pulp drying тасЫпегу, had given several workshops important skills and experience also relevant 
in paper machinery production and, thus, made the decision to enter paper and board machinery 
production easier.

The role of the government in the paper and board machinery industry was strong in the entry period 
and throughout the 1950s. Valmet was formed from the state's armaments factories in 1946, the 
government pursued import restricting policies increasing the demand for domestic paper and board 
machinery in the 1950s, and the government enabled export deliveries to socialist countries during 
and after the war reparations. Thus, government activity affected the strategic decisions of the 
workshops to start and increasingly concentrate on paper and board machinery production. 
Furthermore, the government also affected factor creation by maintaining sophisticated technical 
education and establishing the Technical Research Centre of Finland during the war.

In the 1950s the competitiveness of the new Finnish paper and board machinery producers mainly 
rested on low prices, although the Finnish workshops soon became known for a high level of 
workmanship. Workmanship and the quality of production had been enhanced by chance events in 
the form of armaments production and war reparations production, both requiring high levels of 
precision and quality. The fact that competitiveness mainly rested on prices was reflected in the first 
export markets, which consisted of socialist countries in Eastern Europe and Asia. Export orders 
were not gained due to advanced technology, but rather due to affordable prices as well as the 
neutrality policy and commercial relations to socialist countries of the Finnish government. The 
strong role of the government in the start of the export activity had the effect that all four domestic 
competitors started exports to socialist countries almost simultaneously, which worked to further 
enhance their rivalry.

Already in the late 1950s, however, the Finnish industry was able to gain its first orders from the 
competed Western European markets. Valmet was able to deliver two machines to Cartiere del 
Timavolta in Italy. These machines were Valmet’s first deliveries to Western Europe and as such 
carefully noticed by Beloit. Beloit had earlier not even considered Finnish producers as competitors 
on competed Western markets. Despite these initial successes on Western markets Finnish 
competitiveness was still mainly based on low prices and the most important export markets were 
socialist and developing countries with few possibilities to buy the best technology. The level of 
technology of the Finnish producers was not yet competitive compared to Beloit or Voith, and the 
low price compensated for the lack of newest technology.

As a result of the discussed interplay of the diamond determinants in the 1950s, the competitiveness 
of the Finnish machinery producers increased and they were ready to meet their foreign rivals at 
more equal terms also in actively competed international markets in the 1960s.

9.2.1.2 Increasing Competitiveness in the 1960s

The creation offactors specifically suited for the paper and board machinery industry continued in 
the 1960s. New vocational schools were established closely linked to the workshops producing 
paper and board machinery, Central Laboratory KCL, established already in 1916, acquired a full 
line of pilot machinery for research purposes, the Helsinki University of Technology moved to 
Otaniemi and improved its facilities, and several new universities were established in the country. 
Furthermore, in 1967 the government established the Finnish National Fund for Research and 
Development SITRA which has provided funding to projects related to paper and board machinery.
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Also the growth of related and supporting industries enhanced the factors of production in the form 
of increased skills and expertise. The growth and success of the domestic paper and board 
machinery manufacturers stimulated the demand for supporting and related industries and thus 
encouraged some firms to enter these industries and others to increase their activities supporting 
paper and board machinery. Among these firms were suppliers of drives and gears, filters and 
valves, pumps, polymeric roll coating, lubrication systems, air systems, and specialty steels. 
Furthermore, also several related industries, such as automation, machine clothing, measurement 
and forest related chemistry, roll packaging and stretch-wrapping machinery, wood processing 
machinery, as well as installation, rebuilding and maintenance and other associated services were 
stimulated by the growing paper and board machinery business. For example, Tamfelt's increasing 
internationalization in the late 1960s was spurred by the deliveries of Valmet’s and Tampella's 
machinery to the USA.

Also several of the firms in related and supporting industries gained international reputation in the 
1960s, which again helped pull through foreign demand for paper and board machinery. Technical 
consultancy firms, for example, while working for foreign paper and board mills, could to some 
extent influence machinery and equipment purchases, which increased foreign demand for Finnish 
machinery. Furthermore, the technical consultancy business also improved project management of 
paper and board machinery investment projects, and increased the market specific knowledge in the 
industry due to Jaakko Pöyry's data base. Moreover, environmental technology became an 
increasingly important field, where the Finnish consultancy firms gained special competence due 
to several projects in the domestic wood processing companies. Competitive Finnish related and 
supporting industries also had an effect on the strategies of the paper and board machinery firms 
as they made it possible to develop the individual sales of machines and parts towards sales of more 
complete systems. Finally, the existence of related and supporting industries has probably also 
improved the reputation of Finland as a strong producer of forest related technology in general.

From the mid-1960s the Finnish paper and board machinery industry experienced a development 
of increasing cooperation. Already an agreement in 1965 decreased competition between Ahlström, 
Valmet and Tampella, and the TVW agreement in 1969 between Tampella, Valmet and Wärtsilä 
meant that rivalry between the three most important domestic machinery suppliers practically ceased 
in foreign markets. The decreasing rivalry, however, did not put an end to factor creation in the 
industry, as could have been the case according to Porter's arguments. Rather, the decrease of the 
strong price competition seems to have allowed increased investments in factor creation in the form 
of R&D in the firms' own research centers.

The 1960s saw an increase in exports to Western European and North American markets, and every 
tenth paper machine installed in the world in the late 1960s was of Finnish origin. Progress was 
particularly marked in board technology in the 1950s and 1960s when eleven modem, wide and fast 
board machines were installed in Finnish mills. (Jensen 1968, 124-126). An important reason for 
increased exports was the Finnish government's policy of liberalizing foreign trade, carried out in 
particular since the late 1950s and further deepened during the 1960s. During the 1960s also the 
technological competence of the paper and board machinery industry and related fields increased 
and the Finnish engineering industry now was capable of manufacturing almost all machinery and 
equipment required in the pulp, paper and board industries. For example, around 80% of the 
machinery and equipment for the Pietarsaari mill of Oy Wilh. Schauman Ab was produced in 
Finland (Jensen 1968,125). Technological competence, however, was not yet at the level of the best 
international rivals, and in the 1960s a number of foreign models were still produced on licence. 
Thus, although competitiveness on important and competed Western markets clearly increased,
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export success was more a result of low prices and devaluation of the Finnish markka than a result 
of competitive advantage based on own technological advances.

9.2.1.3 Improved Technological Competence in the 1970s

In the 1970s the development of competitive advantage in the paper and board industry is perhaps 
best illustrated by the increasing technological competence of the Finnish manufacturers and the 
ability to create own technological solutions especially since the early 1970s. Increased emphasis 
on R&D was included in the strategies of all domestic paper and board machinery manufacturers 
especially in the 1970s. Ahlström established a research laboratory, the Hans Ahlström laboratory, 
in Karhula in 1968, whereas Valmet started a combined research and production plant together with 
Enso-Gutzeit and built its first pilot paper machine in Rautpohja in the early 1970s. These R&D 
facilities increased the firms' R&D capabilities, and thus the creation of factors of production, 
markedly. Graduate engineer Matti Kankaanpää, having earlier worked for Wärtsilä, Beloit and 
Pöyry, came to Valmet in 1971 and was one of the key persons behind the increased R&D activity 
in the Finnish paper and board machinery industry. Through Kankaanpää, international business 
activity in the form of increasing R&D especially in the USA reached Finland.

Also government action was taken to improve industry specific factors with establishment of a 
professorship specializing in paper machinery construction at the University of Oulu in the early 
1970s. The history of this professorship, however, goes back to the mid-1960s when already a 
professorship in machine construction with emphasis on paper machines was established in Oulu. 
Results of improved technological capabilities were soon to be seen. Valmet was able to introduce 
its first twin-wire former in the early 1970s, and with the help of demanding and sophisticated 
Finnish customers the first machine equipped with Valmet’s twin-wire former was acquired by the 
Simpele mill of Yhtyneet Paperitehtaat in 1973.

Together with the rise of the electronics industry in Finland in the 1970s, Valmet and Ahlström 
strongly entered the related industry of automation. These firms had their own automation units and 
domestic rivalry in this important related industry has been strong also in the 1990s. Finnish 
automation suppliers have specialized in automation for the forest industries and gained from the 
strong and sophisticated domestic demand. Due to high labour and raw material costs the Finnish 
paper and board producers have the mills with the highest levels of automation in the world. The 
high level of automation in the domestic market has, however, to some extent also been an 
impediment to exports to markets with lower levels of automation. The importance of related 
industries as well as the broadening of Valmefs product range, for example to process automation, 
also affected the strategies of firms in the form of more complete product concepts in paper and 
board machinery. In the 1970s, for example, Valmet’s automation systems has often been 
important part of paper, board and pulp drying machinery deliveries.

an

9.2.1.4 The Development Towards Global Leadership in the 1980s and 1990s

In the 1980s Finnish paper and board machinery firms, particularly Valmet, further upgraded their 
competitive advantage and gained an increasing global market share. During the 1980s Valmet rose 
to a position among the three leading producers in the world, and the Finnish paper and board 
machinery industry can be described, in Porter's terminology, to have evolved from the investment 
driven to the innovation driven stage.
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Much of the increased competitive advantage was the result of continuing factor creation, in 
particular in the form of R&D activity. In 1983-84 Wärtsilä established a research center for paper 
finishing machinery in Järvenpää, and in 1983 the Technology Development Centre TEKES was 
established with the aim of financing R&D in new products and production methods in technology 
companies. TEKES has, for example, participated in the financing of several research projects where 
Valmet Paper Machinery and Valmet Automation have studied machinery and automation together 
with VTT. Furthermore, also education related to the paper and board industry where engineering 
and business studies have been combined has increased. In Helsinki, for example, a Forest program 
in cooperation with the Helsinki School of Economics and Business Administration, the Helsinki 
University of Technology and the University of Helsinki was started. In the University of Jyväskylä, 
located near Valmet’s Rautpohja workshop, a program in paper and board technology was started 
as an EU program. Furthermore, a joint project in Jyväskylä region has aimed at improving the 
cooperation between Valmet, the municipal authorities and the educational organizations.

The 1980s were also a period of important strategic decisions in the Finnish paper and board 
machinery companies. First, the decade saw a breakthrough in internationalization strategies as 
Valmet, Wärtsilä and Tampella internationalized by acquiring production and sales subsidiaries in 
Central Europe and North America. Thus, international business activity in the form of foreign 
subsidiaries affected factor conditions through specialized knowledge which Finnish firms gained, 
for example, by acquiring Swedish KMWs board machinery technology. Secondly, simultaneously 
with an increase in internationalization, the 1980s also saw an increased concentration on main 
product areas in many Finnish firms. This was the case also in the paper and board machinery 
industry, where particularly Valmet decreased its diversification rate and started building a complete 
range of machinery and equipment in forest industries. Wärtsilä and Tampella also increased their 
product ranges in the 1980s when Wärtsilä entered the automation industry as the third Finnish 
paper machinery producer, and Tampella reentered the production of paper machinery. In 1986 and 
1987, however, Wärtsilä and Ahlström decided to leave the paper and board machinery industry 
altogether and sold their production units to Valmet. Thus, the number of domestic rivals decreased 
in the late 1980s as Valmet acquired majority shares of Wärtsilä's and Ahlström's paper and board 
machinery operations.

Domestic rivalry between the two remaining domestic producers, Valmet and Tampella, however, 
grew stronger for a short period between 1987 and 1992. Increased rivalry meant an emphasis on 
factor creation, particularly R&D, in Tampella. The resources of the firm, however, proved to be 
too limited to allow competing against the stronger global rivals. Thus, domestic rivalry ended 
altogether with Valmet’s acquisition of Tampella Papertech in 1992. In addition to Valmet, the 
remaining Finnish firms in the paper and board machinery industry are rather small firms in related 
and supporting industries, concentrating on maintenance and repair services as well as a limited 
range of products related to paper or board machinery. These firms are often subcontractors to 
Valmet and are largely dependent on Valmet’s deliveries. In the 1990s, Valmet has entered the 
supplier industry of polymeric roll coating and special rolls. International success of the Finnish 
paper and board machinery producers, however, has channelled global demand also to domestic 
related and supporting industries and a number of Finnish related firms and suppliers have gained 
international references.

Instead of being domestic, rivalry in the paper and board machinery business seems to have moved 
to a global scale and the leading firms have R&D, production, service and sales subsidiaries in 
several countries. In their public appearances Valmet’s managers frequently emphasize global rivalry 
and the need to stay ahead in technology. Thus, to a large extent, global rivalry seems to have
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substituted for the lack of domestic rivalry as a pressure effect in upgrading competitive advantage 
through R&D. In the 1980s and 1990s, also the demand for Finnish paper and board machinery has 
further globalized. Deliveries to socialist countries were particularly important in the 1950s and 
1960s, whereas western European and US markets were entered in the 1960s and 1970s. In the late 
1980s and 1990s Asia has become an increasingly important market area for Valmet and in 1989 
it started the largest Finnish joint venture operation in China.

Although the capacity of the Finnish paper and board machinery industry to create original 
technological innovations increased in the 1970s, the industry's export success was perhaps still 
better explained by low prices rather than original technological innovations. However, in the late 
1980s and early 1990s Valmet has increasingly been characterized as a technological leader and 
innovator in the paper and board machinery business. This is a clear difference compared to earlier 
decades, when the Finnish firms were seen more as imitators and technological followers in the 
industry. In the 1990s the necessity to be competitive in terms of technology has further increased, 
and Valmet has made it a specific aim to become the technological leader in the business. In 1995, 
Valmet carried out its largest R&D investment project by building a new R&D center in Rautpohja, 
related to the company's development project aiming at building faster and better paper machines 
in the future.

9.2.2 Strengths and Weaknesses of the Finnish Paper and Board Machinery Industry

The strengths of the Finnish paper and board machinery industry seem to lie in the diamond 
determinants of demand conditions, factor conditions, and the role of government, whereas the 
weaknesses are found in the lack of domestic rivalry, the low rate of new business creation in related 
and supporting industries, and the scarcity of competitive supplying industries.

9.2.2.1 Strengths in Demand, Factors, and Government Role

Perhaps the most important strength of the Finnish paper and board machinery industry, the close 
linkage to the sophisticated and competitive domestic customers, is simultaneously also the 
strongest reservation for calling the machinery industry a cluster of its own. As shown in Chapter 
3, paper and board machinery should really be seen as a part of the forest cluster, not an independent 
cluster. The paper and board machinery industry would probably not have prospered without a 
strong and internationally competitive domestic paper and board industry, which has been willing 
to cooperate closely with the machinery suppliers in R&D projects and deliveries of important 
reference machines. The indirect role of the forest cluster with well developed backward and 
forward linkages and other multiplier effects in creating the knowledge and skills of the paper and 
board machinery and several related and supporting industries should be emphasized (Mannerkoski 
1993, 5). During its almost 50-year history, the paper and board machinery industry has, however, 
also created some cluster structures of its own, not serving other parts of the forest cluster, for 
example in the form of supporting industries and specialized factor creation. A positive view would 
thus be that the paper and board machinery industry maybe in the course of creating a cluster of its 
own. Figure 37 portrays Ojainmaa’s view of the increased technological sophistication of the 
Finnish paper and board industries.

Another strength of the paper and board machinery industry are the factor conditions, for example 
the domestic pool of employees with skills and expertise as well as both government and privately
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financed educational and research institutions. According to Porter (1990b, 134), factor creation will 
be unusually rapid in industries viewed as prestigious or as national priorities, because the attention 
of individuals, institutions, and government entities is most attracted. Throughout the industry's 
history the Finnish paper and board machinery firms have been among the largest of all Finnish 
firms and, as such, attractive places to work. Furthermore, as large companies they have also gained 
much attention by research institutions and government entities. The mergers and acquisitions taking 
place in the 1980s and early 1990s may, however, have had an ambiguous effect on the attracti
veness of the industry. On the one hand, Valmet’s dominant position as an employer may have 
decreased the attractiveness of the industry as a workplace. The decrease in the amount of 
internationally active Finnish paper and board machinery producers has also perhaps decreased the 
attention and image of paper and board machinery as a Finnish business in the eyes of both foreign 
and domestic customers. On the other hand, the forming of Valmet Paper Machinery, Valmet’s 
increasing concentration on paper and board machinery, and the company's success in international 
markets probably have enhanced the industry's attractiveness. Valmet has, for example, received 
quite much attention in the media in the 1980s and 1990s, and the company is well-known to most 
university graduates both in engineering and business.

Figure 38: Development of Technological Sophistication in Finnish Pulp, Paper and Board 
Industries
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The role of the government seems to have been a third strength of the Finnish paper and board 
machinery industry. In different periods of the industry's development the Finnish government 
seems to have had a rather large influence particularly on factor creation. Furthermore, the 
govenunent's policies also were well coordinated with the machinery industry's export efforts. In 
general, the Finnish government seems to have understood the needs of the paper and board 
machinery industry well, which is explained by the important role of the forest cluster and related
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machinery producers for the Finnish economy.

Finally, chance events should be mentioned as a fourth strength of the Finnish paper and board 
machinery industry. Although at first perhaps seemingly threatening, both the war reparations period 
and the earlier arms production period markedly increased the workshop industry's capabilities to 
produce large and technologically complex machinery. This capability was crucial when the largest 
workshops decided to enter paper and board machinery production in the late 1940s and early 1950s.

9.2.2.2 Weaknesses in Lack of Rivalry and Suppliers

The Finnish paper and board machinery industry also includes several weaknesses, which seem to 
be rather strong reservations for calling the industry an independent cluster. One weakness is the 
dominant position of one firm, which is in stark contrast to Porter's view that domestic rivalry is 
among the most important elements of a successful cluster. According to Porter (1990b, 134), a 
single large firm can have some effect on factor creation, but a group of rivals usually provides 
much more stimulation. For example, the presence of a number of rivals signals the importance of 
the industry and reduces the risk of investing in factor creation. Risk is reduced because the presence 
of several companies increases the number of potential employers for graduates, supporters and 
users of specialized facilities, programs and knowledge. The presence of several domestic rivals may 
also heighten the political interest in supporting investment in factor creation.

At least two forces, however, seem to be counteracting the lack of domestic rivalry. Firstly, the 
domestic buyers seem to encourage entry of foreign machinery suppliers to the Finnish market in 
order to secure freedom of choice also in the future. It serves to keep Valmet as well as related and 
supporting industries on the alert and thereby sustain their competitive advantage. Secondly, 
domestic sales is today only a small part of Valmet’s sales, and rivalry is met in main foreign 
markets. Thus, it can be argued that rivalry has become global, which, on the other hand, does not 
necessarily guarantee that all the positive effects of rivalry are reached. Furthermore, the possibility 
also exists that one of the foreign competitors, who have experienced great difficulty in entering the 
Finnish machinery market, enters the market through a Finnish firm in a related or supporting 
industry. For example, workshops delivering installation, rebuilding and maintenance services may 
function as a path to the Finnish market. The foreign machinery manufacturer and the Finnish firm 
may start a cooperation relationship of some kind, or the foreign firm may acquire the Finnish firm. 
In either case rivalry in the Finnish market would increase.

Another weakness in the Finnish paper and board machinery industry is the lack of new business 
creation in the related and supporting industries. In the 1990s the trend was towards less 
subcontracting, and Valmet has experienced a lack of domestic subcontractors especially after the 
recession in the early 1990s and been forced to search for subcontractors abroad. The reasons for 
the lack of new business creation may be closely tied to the above mentioned weakness of one 
dominant firm. According to Porter (1990b, 138-140), a group of domestic rivals encourages the 
formation of specialized suppliers and related industries because the presence of several competing 
companies reduces the risk of selling to the industry and the bargaining power of the buyers is 
weaker. In addition, the existence of companies with differences in needs, widens the possibilities 
of the different suppliers to specialize in some technologies and thus creates more potential centers 
of development. An industry with only one dominant company has difficulties in attracting the 
interest of domestic suppliers and related industries.
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Dynamism in the form of new business creation has, however, not been entirely absent in the paper 
and board machinery industry. Specialized suppliers have emerged to perform activities previously 
mainly carried out by the paper and board mills, or the machinery suppliers. For example, the 
management of the entire paper or board machinery project was still in the 1950s carried out by the 
buying mill itself. Since the late 1950s and especially during the 1960s it became increasingly usual 
that consultancy firms took care of project management, including purchase of machinery and 
equipment. Furthermore, firms specializing in roll service, installation, rebuilds and maintenance, 
for example, have emerged and taken over a share of these activities earlier carried out by the actual 
machinery producers. The machinery producers themselves entered the related industry of 
automation as well as roll coating and production of special rolls. In general, however, there seems 
to be relatively few spin-offs and new start-ups in the Finnish paper and board machinery industry, 
making the cluster a too strong term.

9.2.3 Future Trends and Challenges

9.2.3.1 Location of Production

Internationalization, or even globalization, of the paper and board machinery industry has increased 
the share of foreign sales as well as location of production abroad. Transportation costs as well as 
securing of reliable service and spareparts deliveries are important reasons for locating production 
as close as possible to end users at least in the most important markets, whereas core technological 
competence remains in Finland.

It seemed to be a common view among the interviewees that the increased foreign production of 
paper and board companies, initiated by Central European attitudes towards use of recycled paper 
and high transportation costs, will not have a direct impact on the location of machinery production. 
Paper and board production is a higly automized process industry with relatively few workers. Paper 
mills are therefore relatively easy to move from Finland. Machinery production as well as R&D, for 
their part, require a large number of people with highly specialized skills and expertise and are 
therefore more difficult to move, for example, to countries with lower labor costs or a weaker forest 
cluster. Furthermore, it is important that the management of the company and the R&D function 
understand each other and have frequent contact. In order to avoid unnecessary and costly R&D the 
managers of the R&D function have to know where R&D best can answer customer needs and thus 
support the business idea of the whole company. Thus, the strong demand and factor conditions 
work to keep the paper and board machinery production as well as most important R&D in Finland.

The home base of Valmet’s production will remain in Finland but with a global network of sales, 
service and repair workshops, and also with foreign production of some smaller and less important 
parts supporting the organization. Such units already are situated in several markets but gaps still 
exist especially in Southeast Asia and the USA. The need for new units is the strongest in Southeast 
Asia. The Australian market is not very large and there Valmet already has a unit, but the markets 
in Japan, Thailand, Taiwan, South Korea, Malaysia and Indonesia are not so well covered. So far 
the main competitors, Beloit and Voith, do not have particularly strong footholds in Southeast Asia, 
either.
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9.2.3.2 Small Paper Machines

The idea of a small paper or board mill situated near large population centers and utilizing waste 
paper as raw material and being able to flexibly shift from production of one paper grade to another 
has been actively discussed in the early 1990s. Related to the flexible production idea there is also 
a discussion about increasing standardization and simplification of paper machines. One possible 
use for small machines is in connection to a newspaper printing house, which would use the whole 
production volume of the machine. The competitive advantage of the so called minimill concept is 
supposed to be based on smaller initial investment costs as well as lower operating costs than 
modem large paper mills. Initial investment costs can be kept low because the mills can be situated 
in existing factory buildings. The small mills would also have a smaller need for energy, water and 
logistics, although per ton the need is probably not smaller than in large mills. Furthermore, the use 
of waste paper has been claimed to make the minimills environment friendly. The minimill might, 
in particular, be a solution for countries where the volume and knowledge of papermaking are at a 
low level or still non-existent. Potential countries could be China, India, and the area of the former 
Soviet Union. Furthermore, small mills might produce paper grades which are not export products, 
such as tissue, waste paper based kraftliner and fluting, non-graphical box boards and certain 
packaging papers. (Jaakko Pöyry Consulting 1994)

According to the interviewees, the possibilities of the minimill concept have been analyzed also in 
Finland. Jaakko Pöyry Consulting, Valmet and Jyväskylän Teknologiakeskus Oy have been 
involved in this analysis and also a small company has been registered in Finland in order to work 
on the idea of small flexible paper machines. According to the Finnish analyses, however, the 
minimill does not to seem to have good possibilities due to several reasons.

First, large new paper mills producing newsprint and using waste paper as raw material are already 
being built near many large cities. Also plans for large new paper mills in Asian countries, for 
example China and India, have already been made. These mills would sell paper to the local markets 
as well as export it to North American and Western European markets. The minimill, thus, would 
not seem to have any competitive advantage compared to existing plans.Second, concentration of 
production into larger mills rather than building new small ones seems to be the current trend in 
paper production, and old small mills have gone into bankruptcy or been acquired by larger mills. 
There is no guarantee that new small mills could compete better than the old, still remaining small 
mills. Third, with rebuilds of old large machines it is possible to increase the production capacity 
of an old mill as much as a new small mill would give new capacity. Fourth, in situations of 
overcapacity, large mills may sell surplus production also to remote markets, which would be the 
main markets of new small mills. The minimills may, therefore, meet unexpected competition also 
in these areas. Fifth, according to some Finnish researchers, it is not yet clear, whether use of waste 
paper in papermaking is the best possible solution. Another alternative is the use of waste paper as 
an energy source through burning. Sixth, the investment costs of one large machine are lower than 
those of several small machines with a similar capacity. And finally, the population centre needs to 
be rather large, consisting of several million people, if the needed waste paper is to be collected 
from that centre. (Jaakko Pöyry Consulting 1994)

The Finnish paper and board industries were an important pressure effect as their demand for large 
and fast paper and board machines in the post-war decades anticipated the trend in the most 
important paper and board machinery markets. The nature of the domestic paper and board 
industries has, however, also meant that the demand conditions have formed a somewhat one-sided 
pressure effect on Finnish machinery producers. Due to the specialization of the Finnish paper and
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board industries into mechanical printing papers (SC, LWC and MWC), produced with large and 
wide machines in large integrated pulp and paper mills, there has not been stimulation and pressure 
from the part of the domestic paper industry to build smaller paper and board machines, which could 
be flexibly used in the production of different paper grades.

Although Valmet possesses the technological competence to produce small paper machines, it does 
not seem to have any clear competitive advantage in such machines. Furthermore, the size of new 
machines in the Asian market, considered as the most potent for the minimill, seems to be growing. 
Thus, unless the demand for large machines for some reason radically decreases, there seems to be 
little reason for Valmet to change its emphasis from large machines.

The trend towards flexible production, however, seems more likely to grow stronger than the 
minimill concept. The idea of flexible production is not new, and already in the 1930s it was usual 
to produce also wrapping paper with a newsprint machine. After the Second World War specializati
on increased and one machine produced only one product. But even within one product, say LWC- 
paper, the machine has to be able to produce different LWC to different printing purposes, such as 
offset or gravure printing. Also the weight, thickness and shade of the paper can change. Today it 
is increasingly important for both small and large machines that they can be quickly changed to 
produce paper with different characteristics. Process automation is a way of making quick changes 
possible.

9.2.3.3 Substitute Materials

The paper and board industries seem to face some important future challenges concerning substitute 
materials, which also affect the Finnish paper and board machinery industry. First, the importance 
of waste paper has increased in the 1980s and 1990s and is likely to continue doing so especially 
due to EU's directives. Waste paper has traditionally been used as raw material in kraftliner and 
fluting. Now recycled fibres are increasingly used as raw material also in newsprint, office papers 
and envelope papers. Use of recycled fibres, in fact, improves the qualities of paper used in office 
machines. (Jaakko Pöyry Consulting 1994, 37)

The issue of recycled paper seems to be problematic for the Finnish paper and board industries in 
several ways. In some countries recycled paper has become a means of protecting the domestic 
markets. Both in the EU and North America there are increasing demands on percentage shares of 
paper which should be produced from recycled paper. A strong argument of the paper and board 
industries for Finland's EU membership was the possibility to affect the directives concerning forest 
industries. Despite a high share of paper collected in Finland, the domestic amount of waste paper 
is not enough to satisfy the need of export. If requirements on recycling become tighter in the future, 
Finnish paper industry needs increasing amounts of waste paper imports or has to move production 
from Finland.

Despite possible problems for the Finnish forest industries, the move towards increased use of 
recycled paper does not seem to constitute a serious threat for the Finnish paper and board 
machinery industry, or more specifically Valmet. In board manufacturing recycled fibre has been 
used for decades, whereas recycled paper is a newer product line in Finnish mills. All paper 
machinery manufacturers are able to supply machines making paper from recycled fibre, but Voith 
Sulzer is the leading machinery producer in recycling technology. Also Valmet produces machines 
which can use de-inked paper, although there are no producers of the actual de-inking machinery
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in Finland. In making paper making more environmentally friendly, Valmet’s aim is to build 
increasingly closed circulation systems using smaller amounts of fibre. Valmet’s environment 
technology also includes using light metals in its machines. (Pervilä 1995, 8)

Valmet has made paper machines utilizing solely recycled paper as raw material for more than 10 
years. Especially United Paper Mills has been the frontrunner in many new ideas in the use of 
recycled paper. In the mid 1980s, for example, Valmet built a paper machine (PM 7) for United 
Paper Mills' Kaipola mill using 40% recycled paper as raw material. Furthermore, in 1993 Valmet 
acquired an order from Germany to rebuild a paper machine in former GDR to make office paper 
from recycled paper only. Waste paper has been used in the production of newsprint for quite 
time but only one other paper mill in Central Europe is producing office paper out of recycled paper. 
According to Valmet’s former managing director Risto Hautamäki, the order was particularly 
important as it provided a reference for future sales of the same technology. The German order was 
important also as it was to the home market of Valmet’s rival, German Voith. Hautamäki believes 
that also in Finland the development is towards increasing use of recycled paper in paper mills and 
that there may be more de-inking plants in Finland in the near future. (Aamulehti October 8, 1993)

A change in production materials may further increase use of plastic as a packaging material instead 
of board. A thin layer of plastic can substitute for the much heavier board. Furthermore, it is 
possible that for example fluid packaging board is substituted for either glass or plastic bottles.

Despite growing use of substitute materials and products, most interviewees were of the opinion that 
the demand for paper will continue to grow steadily in the future. World paper consumption has 
been increasing an average of 2-3% annually and automatic data processing has not been able to 
disturb this growth. As the total consumption of paper is 260-280 million tons a year, the growth 
is approximately 5-8 million tons a year, almost equalling the total Finnish yearly paper production 
of 9 million tons. Thus, there seems to be ample markets for paper machines also in the future.

some

9.3 Recommendations

9.3.1 Recommendations for Government

In order to secure future employment and job creation in Finland, the government's industrial 
activities should focus on creating and maintaining a tempting environment for industries in Finland. 
In addition to existing competitors mainly in North America and Central Europe, the emerging metal 
industries in Eastern Europe as well as Asia may, due to low costs and well-educated labour forces, 
become strong competitors in many machinery industries. Thus, in terms of the Finnish paper and 
board machinery industry, the goal of governmental industrial and economic policies should be to 
strengthen the common knowledge base as well as the links of the paper and board machinery 
industry to other parts of the forest cluster in order to correct market failures and make use of 
positive external economies involved in the cluster (Ylä-Anttila 1995, 1-4). In this respect the 
cluster, or diamond, concept is particularly useful as it recognizes that upgrading in one industry or 
part of the diamond also leads to improved competitiveness in others. By sustaining and improving 
a Finnish centre of excellence in paper and board machinery, foreign direct investment can be 
attracted to the country and domestic industry kept in Finland.

Public factor creation is important in sustaining and upgrading the existing Finnish centre of 
excellence in paper and board machinery production. Externalities in research and education are
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particularly significant and the investments in these fields have an impact much more important than 
their absolute value would suggest. The importance of university level education in natural sciences, 
technology and international business is marked in sustaining advanced factors such as a workforce 
with skills and expertise. Particularly important for the paper and board machinery industry, 
however, is creation of special factors such as engineers specializing in paper and board production 
as well as machinery used in these industries. Thus, the importance of the paper machinery profes
sorship in Oulu as well as other programs focused on paper and board machinery is great. 
Furthermore, the role of the government is important also in basic research and financing. Through 
research institutions such as VTT and KCL as well as financing institutions such as TEKES and 
Sitra the government should be involved in basic R&D, which several firms can take advantage of. 
In order to secure new business creation in the paper and board machinery industry, the government 
should encourage availability of venture capital to new companies as well as networking among 
SMEs.

In terms of university level educational programs, the paper and board machinery diamond lacks 
a program focused on paper and board machinery marketing. According to Lammi (1994, 118), the 
biggest lack in the Finnish forest cluster seems to be the lack of international marketing skills. Due 
to the high technology content of paper and board machinery, however, the importance of marketing 
skills is less important than in products closer to end users. The paper and board machinery sales 
process is dependent on the technological solutions of the machinery suppliers, and in order to sell 
the machinery successfully, the sales teams must consist of technologically educated persons. Thus, 
business school graduates in general are not qualified for sales and marketing of paper and board 
machinery. Engineering education can, however, be supplemented with business studies, such as 
MBA studies. Furthermore, joint programs in paper and board machinery and international business 
could be developed between technological universities or faculties and business schools, such as is 
the case of the Forest program where the Helsinki School of Economics and Business Administrati
on, The Helsinki University of Technology and the University of Helsinki are involved. This would 
allow technology intensive firms to hire business educated employees and thus secure a business 
mindedness instead of purely technology-based attitudes. A more mixed educational background 
of Valmet’s employees would also secure the existence of individuals challenging established 
wisdom.

Governmental investments in factor creation should be carefully targeted. A small country does not 
have sufficient resources to sustain advanced and specialized skills through factor creation, and 
thereby to be internationally competitive, in all industries (e.g. Ahonen 1991,23-24). Furthermore, 
empirical evidence shows that there is a clear continuity in industrial transformation (e.g. Heum and 
Ylä-Anttila 1993,47). New businesses evolve from the current industrial base and only rarely does 
something distinctly new emerge. Paper and board machinery is a natural niche area in Finnish 
industry to which both the nation's natural endowments and special skills are suited. Thus, 
governmental efforts in factor creation related to the paper and board machinery industry can be 
seen as a good investment with possible effects on new business creation through subcontracting 
and spin-offs as well as effects on the related and supporting industries in the whole forest cluster. 
Universities situated in the Jyväskylä and Tampere regions could, for example, increasingly 
specialize in fields supporting the paper and board machinery and related industries. The growing 
technology centers in these cities seem to be potential incubators for new small high tech firms in 
these industries, and targeted university programs would support the process.

Despite the decisive importance of advanced and specialized factors, the role of the government is 
also important in creating and sustaining basic infrastructure. In an integrating Europe, special
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attention should be paid to attracting foreign direct investment and skilled people to Finland, in 
keeping skilled employees in the country and ultimately securing diffusion of technology and 
knowledge to Finland. The infrastructure in the forest cluster per se should be sufficient for gaining 
the attention of foreign firms, but so far only little FDI has come to the Finnish cluster, and most 
of the FDI has been acquisitions of existing Finnish firms. Foreign language schools and a 
competitive income tax system are particularly important factors in making Finland an attractive 
workplace for expatriates, whereas flexible work conditions, competitive interest levels and 
corporate taxation, including social security payments of employees, are important for attracting 
investment to Finland.

In order to create new jobs, the cluster can grow either through entry to new markets or through 
diversification to closely related fields. Valmet’s strategy focuses on extreme concentration of 
product range, and globalization of markets has already proceeded far. In addition to continually 
upgrading basic infrastructure and the educational system, emphasis of government efforts in the 
paper and board machinery industry should be in creating new businesses in related and supporting 
industries. The technology centers linked to universities, funds for more specialized research as well 
as training in entrepreneurship and internationalization may well be the best ways for government 
to create employment in the paper and board machinery industry. Most of the related and supporting 
firms are not world leaders and there is, therefore, a strong potential in these industries. A lack of 
risk capital is a major problem for most Finnish SMEs compared to the USA, and governmental 
efforts in this field would be highlu welcome. Especially Valmet’s leading position can be used to 
spur the related and supporting firms to increased competitive advantage.

Generally speaking, the role of the government should not be in direct export subsidies to firms. In 
the paper and board machinery industry, however, possible forms of government aid would be 
financing of cooperation projects as well as export credits and loans to Russian and Eastern 
European countries. Russia and the newly independent countries form a large potential market area, 
but due to lack of capital, sales in these countries has decreased dramatically from the best years 
after the war. In Valmet, for example, the risks related to large investments in Russia are perceived 
so high that it is unlikely that large projects will appear in the near future without outside funding. 
Some smaller modernizations based on the idea that the production is sold to Western markets and 
the investment paid in this way, are possible. In sales to these areas the government could decrease 
the risks of the firms involved by participating in the risks.

Devaluations have traditionally been an important way of supporting forest industry profitability 
when factor costs, mainly labour and wood, have decreased international competitiveness. 
Furthermore, the government has influenced the cluster through taxation and energy policy. 
Hemesniemi, Lammi and Ylä-Anttila (1996, 54) note that some of the dynamism of the cluster has 
been lost due to this public risk-sharing. As a member of EU and EMU, devaluations are no longer 
among the possible solutions to Finnish profitability problems. The differences in cyclical 
fluctuations in Finland and the EU, however, make domestic adaptations to the business cycles a 
necessity. Thus, it is of particular importance that prices of inputs are made more elastic and tied 
to the performance of firms.

Government support and justification is most readily argued on the outward side, yet the objective 
may in some cases only be achieved by support on the inward side, which is more difficult to justify. 
It is often not understood that the link between inward and outward operations can be very strong. 
The impact of the inward process can be significant as a breeding ground for outward developments. 
Some imports ought to be directly supported because of the prospect of some future export
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operation. (Luostarinen and Welch 1990; Korhonen, Luostarinen and Welch 1996; Korhonen 1996) 
In order to secure rivalry in and technology diffusion to the Finnish paper and board machinery 
industry, the government should encourage inward operations such as foreign investment, inward 
licensing, and imports of foreign machinery and equipment to Finland (Heum and Ylä-Anttila 1993, 
68).

9.3.2 Recommendations for Researchers

The diamond model can indeed be an analytical aid when studying the competitive advantage of an 
industry. Researchers using the diamond model should, however, be familiar with the critique 
presented against the model. Taking into account the critique improves the possibilities of the model 
to function as a framework for studying competitive advantage in a particular industry, and the 
critique can be used as a guideline when modifying the model to suit the needs of the particular in
dustry in focus. For example, in many industries foreign diamonds affect their competitive 
advantage to such an extent that the diamond model needs to be supplemented with a careful 
analysis of international business activity. The discussion and summary of the critique in this study 
should be helpful for other researchers in their efforts to use and modify the model.

This study has necessarily been an overview of the development of competitive advantage in the 
Finnish paper and board machinery industry, seen through the diamond determinants and their 
functioning as a system. Further research should focus deeper into the various determinants as well 
as their interplay. In particular, the linkage of the paper and board machinery industry to the strong 
industrial clusters, especially the forest cluster, in Finland and abroad is probably an area needing 
much further research as it seems to be one of the most significant reasons for competitive 
advantage in the machinery industry. Furthermore, as Heum and Ylä-Anttila (1993, 92) note, future 
studies ought to pay more attention to the innovative conditions inherent in the complex interplay 
between large firms, small and medium sized firms, and new entries in the Finnish diamond.

A particularly important area of future research is the effect of global business activity, and in 
particular the effect of foreign based diamonds, on the competitive advantage of the Finnish paper 
and board machinery industry. Due to limited resources this study has only been able to briefly 
overview international business activity in Chapter eight. Research in foreign diamonds should be 
included in an effort to fully explain the determinants of competitive advantage of the Finnish paper 
and board machinery industry. As part of the problem area of international business activity, inter
unit communication in Valmet’s organization should be analyzed. Inter-unit communication is, for 
example, important to analyze in order to tackle the problem of whether a network of diamonds, or 
a global diamond, is enough to substitute for weaknesses in the domestic diamond. In the case of 
the Finnish paper and board machinery industry, the lack of domestic rivalry as well as slaggish new 
business creation are weaknesses, which Valmet should substitute for through foreign diamonds. 
Finally, also profitability as well as the effects of macro variables such as interest rates and currency 
exchange rates on competitive advantage should be closer focused on in future research on the paper 
and board machinery industry.

9.3.3 Recommendations for Management

The most important conceptual notion in terms of competitive advantage discussed in Chapter two 
was the shift from static advantage such as input costs or economies of scale to a dynamic view of
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competitiveness, the ability of firms to innovate and upgrade. The recommendations given in this 
section are based on this notion and seek to give some hints as to how Valmet, the only remaining 
Finnish paper and board machinery producer, could retain its innovativeness and leadership. 
Valmet’s dominance in its domestic and Nordic market makes sustaining of innovativeness more 
difficult because the challenge and pressure for improvement and innovation has to be sought 
outside the home base. However, in a global industry such as the paper and board machinery 
industry, the pressure from foreign markets seems to be sufficient given that Valmet actively seeks 
for new markets and challenges. What makes the lack of domestic rivalry somewhat less important 
in this particular industry is the presence of three roughly equally strong global competitors 
operating in more or less the same markets. Based on the ideas presented by Porter as well as the 
findings of the study, the following recommendations for Valmet are made.61

First, in order to avoid complacency and offset the lack of domestic rivalry, Valmet should actively 
seek pressure and aim at success in the most demanding, sophisticated and difficult markets. Valmet 
is already following this idea and strongly entering Asian and South American markets where the 
global rivals, Beloit and Voith Sulzer, have been strong. Furthermore, the management should keep 
up motivation to advance in the organization. The role of management in motivation is significant 
in a situation with no domestic competition and natural pressure effects thereby. Thus, Valmet’s 
entire organization should be made aware of the competitive situation among the global rivals in the 
various markets in order to have as concrete challenges as possible.

Second, Valmet’s corporate goals should be expressed in terms of long-term competitive position 
instead of current profitability only. Investments in intangible assets such as technology 
development, supplier relations and employee training often decrease short term profitability but 
are necessary in sustaining competitive advantage. The Finnish capital market should be a useful 
aid in this respect compared to the more short term view of the US market. Also firm internal 
performance measurement should stress relative position vis-á-vis the Voith Sulzer and Beloit rather 
than current financial indicators changing with the volatile cycles of paper and board demand.

Third, as a firm heavily concentrated on one product segment, Valmet should take into account the 
risks of concentration. The firm should be particularly careful not to become too one-sided in its 
skill base, which might lead to superficial monitoring of ideas not directly related to the present 
product orientation. According to Porter, the related and supporting industries can function as an 
important base for ideas and insight into future develoments in an industry. Presently, however, the 
competitive advantage of most Finnish related and supporting industries is weaker than that of the 
primary industry, paper and board machinery. Only few of the firms in these industries have been 
able to create global sales and leadership positions. Therefore, Valmet’s leading position should be 
used to spur the related and supporting firms to increased competitive advantage. According to 
complaints heard from the related and supporting industries, Valmet’s policies towards its suppliers 
have not been entirely consistent and based on short term considerations.

Fourth, as competitive advantage involves the entire value system, a healthy and vigorous base of 
related and supporting industries in the home diamond can give Valmet a window to potentially 
important developments in various industries without heavy investments in monitoring capacity. 
Therefore, Valmet should be particularly concerned for supplying and related firms and, for 
example, be ready to go into particular joint projects and even temporary strategic alliances with

61 Porter (1990b) and Porter and Wayland (1995) give several recommendations on how to keep up the pressure of upgrading 
and development. Some of these recommendations are here applied in the case of Valmet.
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suitable suppliers. Furthermore, due to the rather scarce availability of risk investment firms, Valmet 
should also consider financing some chosen related and supporting firms in projects with potential 
significance also for Valmet. Aid in financing R&D projects and reciprocity in serving as test sites 
for new products and services would make it possible for small firms to develop ideas further into 
innovations increasing also Valmet’s competitive advantage. In his study of the Finnish electronics 
cluster Lovio (1989,114) comes to the conclusion that innovations are best made in relatively small 
units with access to large resources when necessary. Small firms function as important innovators 
as they are less prone to rigidity often found in larger firms.62 Thus, small firms seem to do well in 
the first stages of a product's life cycle, but they often meet difficulties in turning their innovations 
into successful products due to lacking resources. This is where the resources of large companies, 
such as Valmet, are necessary.

Fifth, Valmet should not view it as negative that its suppliers also supply to other global rivals. 
There is some evidence that Valmet has wanted to keep its suppliers "captive" and not seen it as 
desirable that they sell to rivals. However, through contacts with Valmet’s global rivals the Finnish 
diamond and Valmet would gain increased insight into the strategies and structures of competitors. 
It would be advisable to establish systematic forms of monitoring global trends and needs together 
with suppliers who themselves also have international operations. Such forms could include regular 
management contacts and formal and informal interchange. Due to the importance of proximity, 
related and supporting firms should specialize in the Jyväskylä, Tampere and Karhula regions, 
where Valmet has its most important production sites. The new technology centers related to the 
universities in these cities can function as significant breeding grounds for small innovative firms 
in the paper and board machinery diamond.

Sixth, Valmet should be particularly careful not to enter new industries unable to utilize existing 
competitive advantages. An example of the risk involved is Wärtsilä's failure to enter the printing 
press industry in the 1970s due to not being able to utilize existing advantages and strong 
competition by established German and Swiss firms. In addition to growing sales in markets such 
as Asia and South America, potential sources of further growth in the cluster are Valmet’s 
diversification to some very closely related fields and globalization of related and supporting 
industries.

Seventh, Valmet should maintain and build on its clear Finnish home base despite a global sales, 
service and production network. The Finnish forest cluster with its specialized educational and R&D 
institutions, demanding customers and a range of supporting and related industries within 
geographical and mental proximity serves as a unique base for a machinery supplier. The contacts 
in any new home base would have to be built from the beginning, requiring huge resources and most 
likely acquisitions of one or more existing firms. Thus, although service, production and R&D is 
conducted in several foreign subsidiaries, the home base should maintain control of production of 
key parts and most important technology development. Furthermore, Valmet should consider the 
entire diamond as a worthwile investment object, support specialized training and public education, 
and promote university research relevant to paper and board machinery. Investing money and 
personnel in local universities are certain to bring the invested capital back in terms of motivated 
students, increased knowledge of the industry, and new ideas from university research. Moreover, 
the Finnish image of the firm is not something to shed. Rather, it should be preserved and the image

“See, for example, Luostarinen (1979) for a discussion on lateral rigidity in firms.
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of Finland as a leading forest technology nation built on and enhanced.63 Thus, training of foreign 
subsidiary managers at Valmet's Finnish headquarters and units is significant in maintaining a 
consistent corporate image.

Finally, one of Valmet's most significant tasks in the future will be coordination and integration of 
its dispersed global activities. According to interviewees, this has already proved difficult with R&D 
teams working with similar problems in the USA and Europe. Therefore, Valmet should pay 
constant attention to creating and sustaining an organization structure, systems, and corporate norms 
that support open information exchange between the units in various locations. Furthermore, 
management and decision-making should address the goals of the entire company rather than those 
of individual subsidiaries. Information and accounting systems which are consistent worldwide and 
facilitate communication and comparison, active efforts in terms of global work groups and 
seminars to facilitate mutual learning and personal relationships among managers and R&D 
personnel, as well as an incentive system that takes into account overall contribution are among 
measures for increasing coordination (Porter and Wayland 1995, 96).64 Furthermore, because the 
home bases of Valmet's foreign acquisitions are the sources of the advantages that the acquired firms 
possess, Valmet should analyze these diamonds in order to give the firms the best possible roles and 
responsibilities in the corporation's global network.

“Interestingly, Porter and Wayland (1995, 102) mention Finland as the home base for ABB's electric drive production. 
Finland was by ABB viewed as the best location for the worldwide production and leadership responsibility in drives, a product used 
in pulp, paper and board machinery, among other uses.

64A thorough discussion of organizational challenges and measures in global firms is found in Bartlett and Ghoshal (1989).
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Appendix 1: Interviews

The first title is the title at the time of the interview, the following are some of the positions held by 
the interviewee during his career.

Pentti Toivonen, retired, marketing and pr-manager of Valmet's Rautpohja factory 
1980-92.

31.1.1993

Jori Pesonen, partner in Nestor-partners Oy, president and CEO of Valmet Paper 
Machinery Inc. 1986-90, head of the Wood Processing and Paper Machinery Group 
1980-86, general manager of Valmet's Rautpohja factory 1974-79.

3.2.1993

Matti Kankaanpää, retired, president and CEO of Valmet Oy 1982-1991, general 
manager of Valmet Oy 1980-82, head of the Wood Processing Machinery Group 
1973-80.

24.2.1993

24.3.1993 Risto Hautamäki, president and CEO of Valmet Paper Machinery Inc. 1990-, vice 
CEO 1989-90.

Pekka Salo, consultant, general manager of Tampella 1988-91, vice CEO of Valmet 
Paper Machinery Inc. 1986-87, president of Wärtsilä's Paper Finishing Systems 
Division 1984-86, head of Wärtsilä's Järvenpää factory 1978-84.

3.6.1993

28.10.1993 Christer Granskog, president and CEO of Valmet Automation Inc.

Kristian Lundström, executive vice president of Tamfelt Corp.9.11.1993

9.12.1993 Jouko Ahtiainen, vice president of marketing and sales, board machines, Valmet- 
Tampella Inc.

10.12.1993 Juhani Niskanen, professor of Paper Machinery Engineering, University of Oulu 
1993-.

13.12.1993 Anssi Kärnä, vice president, technology projects, The Finnish Pulp and Paper 
Research Institute KCL, 1991-.

17.12.1993 Mika Jaakkola, head of paper machinery department, Valtameri Osakeyhtiö, 1992-.

27.12.1993 Henrik Toikka, retired, former head of paper machinery department, Valtameri 
Osakeyhtiö.

28.12.1993 Antti Vaahto, CEO of Vaahto Group Ltd Oy.

31.12.1993 Henrik Branders, retired, head of Ahlström's Karhula factory 1982-87.

Väinö Sadas, retired, former head of Valmet Rautpohja factory's research and 
development.

3.1.1994



Erkki Ilmoniemi, vice president, research and development, Valmet Paper Machinery 
Inc. Rautpohja.

4.1.1994

Mikko Karvinen, vice president, research, technology and development, Valmet 
Paper Machinery Inc., Rautpohja.

4.1.1994

Jari-Matti Karjanmaa, measuring specialist, research plant, Valmet Paper 
Machinery Inc. Surface Treatment Systems, Järvenpää.

13.4.1996

Total= 18 interviews



Appendix 2: Lectures

Juhani Pakkala, Executive Vice President, Paper Finishing Machinery 
Theme: Valmet Papermachinery and Järvenpää workshop, the division of labour 
between Valmet's units 
Place: Järvenpää workshop, Järvenpää

25.5.1993
14-14.30

Hannu Mälkiä, Manager, Winders 
Theme: International competitive situation 
Place: Järvenpää workshop, Järvenpää

25.5.1993
14.30-15

Pekka Haapanen, Executive Manager, Surface Treatment Systems 
Theme: R&D and development of technology 
Place: Järvenpää workshop, Järvenpää

25.5.1993
15-15.30

Aimo Kuisma, Executive Manager
Theme: Production and mill tour at Järvenpää workshop
Place: Järvenpää workshop, Järvenpää

25.5.1993
15.30-16

Pertti Åkerberg, Economic Manager
Theme: Quality, time and cost - the basic concepts of development in Valmet 
Place: Helsinki School of Economics and Business Administration, Arena seminar

Autumn
1993

Yrjö Arola, Manager of International Development, Valmet Papermachinery 
Theme: Osakkuusyhtiöiden erityisongelmien hallinta voimakkaasti poikkeavassa 
bisneskulttuurissa
Place: Kalastajatorppa, Helsinki, "Ulkomaisten toimintojen hallinta ja tehostaminen 
94" seminar

22.3.1994

Total= 6 lectures



Appendix 3: Interview Questionnaire

KANSILEHTI

HAASTATTELUN PÄIVÄMÄÄRÄ JA AIKA:

YRITYS:

PERUSTETTU:

AIKAISEMMAT NIMET:

HAASTATELTAVAN NIMI, TITTELI, ASEMA JA TEHTÄVÄT YRITYKSESSÄ:

1



I YRITYS

YLEISTÄ
1. Mikä on yrityksen liikeidea ja miten se on kehittynyt?
2. Mitkä ovat yrityksen keskeiset tavoitteet ja miten ne ovat muuttuneet?
3. Millaista liiketoimintastrategiaa yritys harjoittaa ja miten se on muuttunut?

YRITYKSEN HISTORIALLINEN KEHITYS
1. Onko yrityksen organisaatiossa ja rakenteessa tapahtunut merkittäviä muutoksia 

tai uudistumistilanteita, jotka ovat edesauttaneet kilpailuedun luontia yrityksessä?
2. Mitkä ovat olleet merkittävimmät yritysostot ja fuusiot ja miksi ne on tehty?
3. Mitä kilpailuetuja ja vahvuuksia yritys on saavuttanut yritysostojen ja fuusioiden 

avulla?
4. Millaista erityisosaamista yritykseen on kasaantunut yritysostojen ja fuusioiden 

myötä?

KOTIMAISET INVESTOINNIT
1. Mitkä ovat olleet yrityksenne merkittävimmät kotimaiset investoinnit?
2. Miksi nämä investoinnit on tehty?
3. Onko yritys luopunut jostain liiketoiminnastaan Suomessa?

YRITYKSEN MUUT TOIMIALAT
1. Millaiset ovat kytkökset yrityksen eri toimialojen välillä ja syntyykö näistä 

yhteyksistä innovaatioita?

TUOTTEET
1. Miten yrityksen tuotevalikoima on muuttunut ajan kuluessa?
2. Miksi tuotevalikoima on muuttunut?
3. Missä tuotteissa yrityksellänne on merkittävin kansainvälinen kilpailuetu?
4. Onko yritys itse kehittänyt tuotteet, ollut edelläkävijä maailmassa? Jos ei, mistä 

tuoteidea on peräisin ja miten se on tullut yritykseenne?
5. Mitkä ovat yrityksenne kehittämät merkittävimmät tuoteparannukset? Mitkä olivat 

näiden tuoteparannusten alullepanevat syyt?
6. Millainen on yrityksenne tuotestrategia? Vakiotuote, pitkälle differoitu erikoistuote 

vai asiakkaan toiveiden mukaan tehty?
7. Miten tuotteenne on muuttunut ja muuttumassa? Onko yrityksenne kehittämässä 

tuotteittaan kokonaisvaltaisemman palvelun suuntaan? Esim. käyntiinajo, huolto, 
käyttö, jopa leasing?

OSAAMINEN
Mikä on yrityksen ydinosaaminen eli se, jonka ylläpitämiseen ja kehitykseen 
panostetaan?

2. Mikä on ydintuotteenne? (paperikoneen tärkein osa?)
3. Onko ydinosaaminen ollut aina sama vai onko se muuttunut? Miten?
4. Mitä ja miksi yritys haluaa tehdä itse ja mitä se ostaa ulkopuolelta?
5. Onko osaamisen laajentaminen tai syventäminen ollut tavoitteena yritysostoissan

ne ja yhteistyösopimuksissa?
6. Miten osaamista pyritään kehittämään? (Työryhmät, seminaarit, projektiryhmät, 

career path mgt...)

1.

2



%
100 %

yrityksen ulkopuolelta
kone- ja laitetoimittajat 
yliopistot, korkeakoulut 
muut tutkimuslaitokset 
asiakkaat 
kilpailijat
muu, mikä__________

%
%

yrityksen sisältä 
T & K 
tuotanto 
markkinointi 
laadunvalvonta 
muu, mikä

Mika on ulkopuolelta ja sisältä tulevien innovaatioiden suhde?

2. Kuinka suuri osuus kokonaiskustannuksista on oma T & K?
3. Kuinka tutkimus ja kehittely on yrityksessänne organisoitu?
4. Mitkä ovat tutkimus ja kehittelytoiminnan painopistealueet?
5. Mitkä ovat T & K toiminnan peruslähtökohdat ja tavoitteet ja niiden tärkeysjär 

jestys yrityksessänne?
6. Miten muut innovaatiot, esimerkiksi uudet markkinointitavat tai uudet asiakasryh

mät, syntyvät?
7. Kuinka merkittävänä innovaatioiden synnyn kannalta näette sen, että Suomessa 

on ollut useita saman alan yrityksiä ja liitännäisteollisuutta?
8. Onko yrityksessänne organisaatiotasojen, yksiköiden ja yksilöiden välillä tarpeeksi 

yhteyksiä innovaatioiden synnyn ja leviämisen kannalta?
9. Kuinka tärkeää on perustutkimus yliopistoissa ja korkeakouluissa ollut innovaatioi

den ja siten kilpailuedun synnyn kannalta? Esimerkkejä?
10. Mitä esimerkkejä mieleenne tulee teknologian tai muunlaisten innovaatioiden 

leviämisestä alallanne? Miten leviäminen eli diffuusio tapahtui?

Ill TOIMIALA

YLEISTÄ
1. Mitkä tekijät ovat eniten vaikuttaneet toimialan kehitykseen Suomessa? (Esim. 

valtiovallan toimet, säännökset, sodat, merkkihenkilöt jne.)

3

KUSTANNUSRAKENNE
1. Millainen on paperikonetuotannon kustannusrakenne?

Il INNOVAATIOT

1. Kuinka teknologiset innovaatiot (tuotantoteknologian parannukset, tuotteen 
parannukset) yrityksessänne syntyvät? Miten merkittäviä ovat lähteinä

oo



2. Millaista yhteistyötä yrityksellänne on ollut alan muiden suomalaisten valmistajien 
kanssa?

3. Miten merkittävänä kilpailuedun synnylle pidätte yhteistyötä muiden suomalaisten 
valmistajien kanssa? Esim. Metex, TVW.

KILPAILUTILANNE
1. Mitkä ovat merkittävimmät ulkomaiset ja kotimaiset kilpailijat ja millaisia 

strategioita heillä on? Miten ne ovat muuttuneet?
2. Miten strategianne eroavat kilpailijoiden strategioista?
3. Miten näette pahimpien kilpailijoidenne, Voithin ja Beloitin aseman itseenne 

verrattuna aiemmin, nyt ja tulevaisuudessa?
4. Mikä on kilpailun luonne alalla: painotetaanko kustannuksia, laatua vai palvelua?
5. Miten näette Valmetin hallitsevan aseman Suomessa, mitä etuja ja haittoja siitä 

on?
6. Onko kotimainen kilpailu alalla kasvattanut yrityksestänne kansainvälisesti 

merkittävän tekijän?
7. Onko Valmetin strategiana nimenomaan ollut kasvaa Suomen ja maailman suurim

maksi paperikonevalmistajaksi?

ASIAKKAAT
1. Millainen voimasuhde yrityksellänne on asiakkaisiinsa? Onko asiakkailla valinnan

varaa vai onko yrityksellänne sellaista osaamista tai tuotteita, joita asiakkaat 
voivat saada vain teiltä ja maksavat näin enemmän?

2. Miten pitkällä asiakkaan arvoketjussa yrityksenne toimii? Eli tarjoaako yrityksenne 
vain koneen vai myös palvelua, kuten pystytyksen, huollon, käytön?

KILPAILUETU
1. Mikä on yrityksen kilpailuetu kotimaisiin kilpailijoihin nähden?
2. Mikä on kotimaisten kilpailijoiden kilpailuetu yritykseen nähden?
3. Mikä on yrityksen kilpailuetu kansainvälisiin kilpailijoihin nähden?
4. Mikä on kansainvälisten kilpailijoiden kilpailuetu yritykseen nähden?
5. Mitkä ovat kilpailuedun säilyttämisen ja kehittämisen kannalta keskeiset tekijät?
6. Miten kilpailuetua yrityksessänne pyritään kehittämään?
7. Mitkä ovat tärkeimmät kilpailuedun lähteet yrityksellenne?

ALIHANKKIJAT
1. Mitä funktioita yritys suorittaa itse ja mitä se hankkii ulkopuolelta?
2. Onko tässä eroa merkittävien kilpailijoiden suhteen?
3. Mitkä ovat yrityksenne tärkeimmät alihankkijat/toimittajat ja mitä tuotannonte

kijöitä ne tarjoavat?
4. Millainen vaikutusvalta yrityksellänne on alihankkijoihinne? Oletteko merkittävä 

asiakas?
5. Entä millainen vaikutusvalta alihankkijoilla on yritykseenne? Onko heillä ainutlaatui

sia luoteita tai osaamista?
6. Ovatko alihankkijanne/toimittajanne Suomessa kansainvälisesti kilpailukykyisiä vai 

joudutteko tekemään paljon hankintoja ulkomailta?
7. Harjoittavatko jotkin alihankkijanne/toimittajanne merkittävää vientiä?
8. Onko alihankkijoiden/toimittajien kanssa ollut tutkimus-ja kehitysyhteistyötä ja jos 

on, millainen merkitys sillä on ollut?
9. Kilpailutatteko suomalaisia alihankkijoitanne/toimittajianne yhtä ankarasti kuin 

ulkomaalaisia vai suositteko suomalaista?
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10. Oletteko ostaneet/ottaneethaltuunnealihankkijoitanne/toimittajianne? Entä asiakk
aitanne?

ALALLE TULIJAT
1. Onko uusilla yrittäjillä mahdollisuutta nousta paperikoneiden valmistajaksi 

Suomessa? Entä ulkomailla?
2. Onko kilpailijoiden tulolle Suomeen esteitä?

SUBSTITUUTIT
1. Onko näköpiirissä, että jokin voisi korvata tai uhata perinteistä paperikoneteolli

suutta? Esimerkiksi uusia tuotantoprosesseja, materiaaleja jne.

IV TUOTAN N OINTEKIJÄO LOT HUOM: TOINEN PAPERI

1. Mitkä ovat tärkeimmät tuotannontekijät paperikonealalla?
2. Mitä koneita ja laitteita tuotannossa käytetään? Ketkä ovat tärkeimmät toimitta

jat?
3. Millaista kehitystä tuotannossa käytetyissä laitteissa ja tuotantoprosessissa on 

tapahtunut? Onko yrityksenne vaikuttanut kehitykseen?
4. Onko Suomessa sellaisia tuotannontekijöitä, yleisiä tai erityisiä, kuten korkeasti 

koulutettu työvoima, raaka-aineet tai sovelias infrastruktuuri, jotka erityisesti 
suosivat kilpailuedun syntymistä paperikonealalla?

5. Onko suomalaisessa kulttuurissa jotakin sellaista, joka tekee paperikoneiden 
valmistuksen Suomessa edullisemmaksi kuin muualla?

6. Onko Suomessa ollut sellaisia erityisiä puutteita tuotannontekijöissä tai niiden 
saatavuudessa, jotka olisivat pakottaneet luomaan uusia innovaatioita, tavallaan 
kiertämään puutteet?

7. Onko tuotantotekijöiden keskinäisessä tärkeydessä tai hinnassa tapahtunut 
merkittäviä muutoksia?

8. Ovatko tuotannontekijät, esimerkiksi työvoima ja erityisosaaminen, kehittyneet 
paperikonealalle suotuisasti?

9. Onko tuotannontekijöitä jatkuvasti pyritty aktiivisesti kehittämään yrityksessän- 
ne/toimialalla/valtion taholta?

V KYSYNTÄOLOT

MARKKINAT
1. Mitkä ovat tärkeimmät markkina-alueenne ja missä asemanne on huonoin?
2. Miten markkinat kehittyvät tulevaisuudessa?
3. Millä tekijöillä on vaikutusta markkinoidenne kehitykseen?
4. Millainen on yrityksenne markkinaosuus eri markkinoilla?
5. Millaista markkina/asiakasstrategiaa yrityksenne noudattaa: harvat, tarkoin valitut 

kohteet vai koko maailma?
6. Kuinka läheiset suhteet yrityksellänne on ulkomasiin asiakkaisiin?
7. Mitkä ovat jakelukanavanne ja kuinka asiakaskontakteja pidetään yllä? Onko eroja 

Suomessa ja ulkomailla?
8. Ovatko jakelukanavanne muuttuneet vuosien kuluessa?
9. Mikä merkitys yhteistyöllä muiden valmistajien kanssa on ollut asiakassuhteiden
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luomisessa?
10. Mitkä asiakkaat ovat sellaisia, joilla on vaikutusta tuotteittenne ominaisuuksiin?
11. Miten asiakkaidenne vaatimukset tulevat kehittymään tulevaisuudessa?

HINNOITTELU
1. Millaista hinnoittelustrategiaa yrityksenne noudattaa: hinta annettu vai neuvotte

lun tulos?
2. Millainen hinnoitteluvapaus yrityksellänne on kilpailijoihin verrattuna eli millainen 

on hintakilpailukykynne?

KOTIMAINEN KYSYNTÄ
1. Valmetin ensimmäiset paperikoneet menivät vientiin, Puolaan. Katsotteko 

kuitenkin, että Suomen kysyntäolot olivat tärkeä tekijä paperikonetuotannon 
aloittamisessa?

2. Onko kotimaisesta kysynnästä ollut hyötyä tuotekehittelyssä ja johtavan 
markkina-aseman saavuttamisessa?

3. Ovatko suomalaiset paperinvalmistajat olleet vaativia asiakkaita, eli ovatko 
suomalaisten paperitehtaiden vaatimukset olleet myös kansainvälisesti korkealla 
tasolla?

4. Onko kotimainen kysyntä ennustanut kansainvälisiä vaatimuksia eli auttanut 
luomaan kilpailukykyisiä tuotteita?

5. Onko Suomessa tulevaisuudessakin tarpeeksi suuri kysyntä, jotta ala voi säilyä 
kilpailukykyisenä säilyttäen tärkeimmät toimintonsa Suomessa?

VI TUKI- JA LI ITÄISI IMÄISTEOLLISUUS

I. Mitä tukipalveluja, liitännäisaloja ja instituutioita pidätte alallenne tärkeinä?
8. Onko alalla tiiviitä yhteistyöverkostoja esimerkiksi tutkimuksessa ja tuotekehitte

lyssä?
9. Siirtyykö osaaminen nopeasti alan sisällä Suomessa?
10. Onko asiakkaiden kanssa ollut tutkimus- ja kehitysyhteistyötä ja jos on, millainen 

merkitys sillä on ollut?
II. Mikä merkitys on ollut alan konsulttiyrityksillä, kuten Ekono ja Pöyry?
12. Tuleeko mieleenne joitakin innovaatioita, jotka olisivat syntyneet edellä käsitel 

tyjen yhteyksien kautta tai yhteyksistä johonkin lähellä olevaan toimialaan?

VII VALTIOVALLAN ROOLI

1. Minkälaisena näette valtiovallan roolin toimialanne kehityksessä? Onko valtio 
edesauttanut kilpailukyvyn kehittymistä luomalla suotuisat olosuhteet yrityksille?

2. Onko valtion tai kanssa ollut tutkimus- ja kehitysyhteistyötä ja jos on, millainen 
merkitys sillä on ollut?

3. Pyrkiikö yrityksenne aktiivisesti pitämään yhteyttä ja vaikuttamaan viranomaisiin?
4. Valmet sai aikaisemmin valtiolta tukea tiukan paikan tullen. Miten tämä on 

vaikuttanut yritksenne kilpailuedun kehittymiseen?
5. Millaisia neuvoja haluaisitte antaa valtiolle, jotta se pystyisi luomaan kilpailuedun 

synnyn kannalta suotuisan ympäristön?
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Mikä merkitys kansainvälisillä vaikutteilla on ollut kilpailuedun syntymiseen 
yrityksessänne? (Esimerkiksi innovaatioiden leviäminen, markkinoiden veto) 
Lähtikö yrityksenne alusta lähtien tavoittelemaan merkittävää kansainvälistä 
asemaa?
Mitkä ovat olleet ja mitkä ovat tärkeimmät vientimaanne?
Kilpailu Suomessa paperikoealalla on pienentynyt. Onko kilpailu nyt siirtynyt 
entistäkin enemmän kansainväliselle tasolle?
Aikooko yrityksenne jatkaa laajentumista ulkomailla? Jos, niin miten?
Onko yrityksellänne ollut merkittäviä ongelmia ulkomaan toiminnoissa, esimerkiksi 
fuusioissa ja yritysostoissa?
Onko näköpiirissä aika, jolloin yrityksenne tärkeät toiminnot, esimerkiksi 
pääkonttori, tutkimus ja kehitystoiminta ja tärkeimpien tuotteiden tai osatuottei- 
den valmistus, siirrettäisiin ulkomaille?

Vili SATUNNAISTEKIJÁT

1. Mitä sellaisia ulkoisia, sattumiksi luokiteltavissa olevia tekijöitä on ollut, jotka ovat 
vaikuttaneet paperikonevalmistajien kilpailuedun syntymiseen?

2. Minkä merkityksen näette sotakorvauksilla olleen kilpailuedun synnylle?
3. Voidaanko metalliteollisuuden nopea nousu sodan jälkeen nähdä jonkinlaisena 

revanssina sodan nöyryytyksen jälkeen?
4. Onko yrityksenne pyrkinyt rakentamaan joustavuutta, jolla se selviäisi yllättävistä 

tilanteista ja pystyisi kääntämään uhat mahdollisuuksiksi?

IX KANSAINVÄLISET TEKIJÄT

X HENKILÖRESURSSIT

1. Ketkä henkilöt yrityksen historiassa ovat vaikuttaneet merkittävästi yrityksen 
kehitykseen?

2. Ketkä ovat yrityksen nykyiset voimahahmot?
3. Mikä on ollut henkilösuhteiden merkitys yrityksen kehitykselle?

XI TULEVAISUUS

1. Millaisia merkittäviä muutospaineita ja haasteita, uhkia ja mahdollisuuksia 
tulevaisuudessa on nähtävissä
Miten kierrätyspaperin käyttö vaikuttaa paperikonealaan? Siirtyvätkö paperi
konevalmistajat paperinvalmistajien perässä lähemmäksi asiakkaita keski- 
Eurooppaan? Mitä vaikutuksia sillä olisi paperikonevalmistajille, jos Suomessa ei 
olisi paperitehtaita?
Mitä yrityksenne tekee säilyttääkseen asemansa tulevaisuudessa ja edelleen 
voimistuakseen?
Millaisena näette yrityksenne ja koko puunjalostuskoneteollisuuden tulevaisuuden 
Suomessa?

2.

3.

4.
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XII YHTEENVETO

1. Mitkä kolme edellämainituista tekijöistä ovat olleet kaikkein merkittävimmät 
yrityksenne ja alan kilpailuedun synnyn kannalta?

2. Onko joitain sellaisia tekijöitä, jotka merkittävästi ovat vaikuttaneetyrityksenne tai 
alan kilpailuedun syntyyn, joita ei haastattelussa vielä ole käsitelty?

3. Onko jotain muuta, jonka haluaisitte kertoa?

KIITOS
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Appendix 4: Grounds for Estimations of Paper and Board Machinery Sales

Ahlström
-1965 paper machinery sales calculated based on estimation that the share of these 
products approximately 25% of total sales of Karhula workshop.
-1970-1986 paper and board machinery sales calculated based on estimation that the 
share of these products approximately 20% of total sales of Karhula workshop. 
-1965-1986 sales estimations do not include pulp machinery sales, which were roughly 
an equally important share of Karhula's production than paper and board machinery 
sales.

Wärtsilä
-1950-1977 annual reports have not separated paper machinery from other products 
of Helsinki and Järvenpää units. Figures shown are total sales of these units, but paper 
machinery represents the main product segment.
-1955,1960,1965 and 1970 shares calculated based on figures of Oy Wärtsilä Ab, not 
including foreign subsidiaries.
-1975-1986 shares calculated based on figures of Wärtsilä group, including foreign 
subsidiaries.
-1955, 1960, 1965 paper machinery sales include only Helsinki works.
-1970-1974 paper machinery sales include Helsinki and Järvenpää works. 
-1975-1982 paper machinery sales include only Järvenpää works.
-1983-1986 paper machinery sales include Järvenpää and Appleton works.

Tampella
-1960 based on estimation that approximately 50% of the production value of 
Tampella's workshop industry was from paper and board machinery.
-1965 estimated based on the information that between 1963 and 1967 49.0% of the 
production value of Tampella's workshop industry was from paper and board 
machinery.
-1970 estimated based on the information that between 1966 and 1970 57.9% of the 
production value of Tampella's workshop industry was from paper and board 
machinery.
-1975,1980-83 based on invoice value, other years on sales.
-1965,1970 and 1985-1991 calculated based on consolidated data, including wholly 
owned subsidiaries and elimination of internal sales.

Valmet
-All years include Valmet Automation (earlier Mittaritehdas).
-1970 and 1975 calculated based on parent company data only.
-1980 and 1985-1994 calculated based on consolidated data, including Valmet and 
subsidiaries.
-1992-1993 include Valmet-Tampella.
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Appendix 5: Development of Structure of Finnish Paper and Board Machinery Industry
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Appendix 6:Abbreviations

Elinkeinoelämän Tutkimuslaitos, The Research Institute of the Finnish Economy 
Finnish markka
Keskuslaboratorio, The Finnish Pulp and Paper Research Institute 
Kauppa-ja teollisuusministeriö, Ministry of Trade and Industry 
Metsäteollisuuden Keskusliitto, The Central Association of Finnish Forest Industries 
Metsäntutkimuslaitos, The Finnish Forest Research Institute 
Research and Development
Suomen Itsenäisyyden Juhlarahasto, Finnish National Fund for Research and 
Development
Teknologian kehittämiskeskus, Technology Development Centre 
Valtion teknillinen tutkimuskeskus, Technical Research Centre of Finland

ETLA
FIM
KCL
KTM
MKL
MTL
R&D
SITRA

TEKES
VTT


