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operated 9 factories on 4 continents, consumed over 100 billion components and employed 
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  The results indicate how factory positioning works even in a highly dynamic industry. The 
main finding is that the mode of strategy formation – be it deliberate or emergent – should be 
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confidence-mode (CM) matrix where decision making is driven by the intended strategy 
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the level of confidence. Second, in an unpredictable environment teams need to be facilitated 
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satisficing help to mitigate complexity and uncertainty in the planning situation. 
  Two conclusions are obvious. First, manufacturing strategy formation and factory positioning 
processes are not always as mechanical and analytical as some researchers propose. A more 
abstract approach helps decision-makers to tolerate the complexities of the uncertain 
environment. Hence, a softer human element of strategy formation may be revealed. Second, 
analytical tools such as the product-process matrix can be applied not only for quantitative 
positioning of products and factories but as frameworks for guiding decision-making.  
  The applicability of bounded rationality, recoding, and heuristics in strategy formation in an 
unpredictable environment offers a fertile ground for further research. Especially fruitful 
would be to study whether the observed phenomena are similar in other industries and under 
varying stages of business cycles. 
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tuotantostrategian muodostaminen, erityisesti tehtaiden asemointi, olisi mahdollista vaikeasti 
ennustettavassa liiketoimintaympäristössä. Erityisesti keskityttiin strategian 
muodostamiseen, asemointipäätöksen ohjaamiseen ja monimutkaisuuden ja kognitiivisen 
ylikuorman hallintaan suunnitteluprosessissa. 
  Työ perustuu havaintoihin uuden tuotantostrategian muodostamisesta 30 miljardin euron 
kuluttajaelektroniikkateollisuuden yrityksessä 3,5 vuoden aikana. Sen tuotantodivisioona 
operoi tehtaita yhdeksässä maassa neljässä maanosassa, työllisti noin 30 000 ihmistä ja käytti 
yli 100 miljardia komponenttia vuosittain. 
  Tulokset osoittavat, kuinka asemointi on mahdollista jopa hyvin dynaamisessakin 
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huomioon päätöksentekijöiden luottamus muutoksen tarpeeseen. Tämä nähdään luottamus-
moodi –matriisissa (CM-matriisi), jonka mukaan päätöksentekoa ohjaa luottamus muutoksen 
tarpeesta ja strategian muodostamismoodi. Menestyksekäs päätöksenteko vaatii kolmen 
erityisen tekijän huomioimista. Ensiksi, strategian muodostamismoodin täytyy soveltua 
vallitsevaan luottamukseen muutoksen tarpeellisuudesta. Toiseksi, keskustelua kannattaa 
ohjata vaikeasti ennustettavassa ympäristössä mieluummin heuristiikan kuin vain 
analyysitulosten avulla. Kolmanneksi, uudelleenkoodaamista, etsintää ja tyytymistä voidaan 
käyttää suunnittelun monimutkaisuuden ja epävarmuuden lieventämiseen. 
  Tuloksista voi vetää kaksi selkeää johtopäätöstä. Ensiksi, tuotantostrategian muodostamisen 
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tutkijat esittävät. Abstraktimpi päätöksentekoprosessi auttaa lieventämään monimutkaisuutta 
vaikeasti ennustettavassa ympäristössä. Tämä tutkimus tuokin ihmislähtöisemmän 
näkökulman strategian muodostamiseen. Toiseksi, analyyttisiä työkaluja, kuten tuote-prosessi 
–matriisia, voidaan käyttää analyysien lisäksi päätöksentekoa ohjaavina viitekehyksinä. 
  Rajoittuneen rationaalisuuden, uudelleenkoodaamisen ja heurististen työkalujen käytettävyys 
strategian muodostamiseen vaikeasti ennustettavassa ympäristössä tarjoaa hyvän pohjan 
lisätutkimuksille. Erityisen arvokasta olisi ymmärtää pätevätkö havainnot myös muissa 
teollisuuksissa ja yli liiketoiminnan erilaisten syklien. 

Avainsanat luottamus-moodi -matriisi, tuotantostrategia, strategian muodostaminen, etsintä 
ja tyytyminen, uudelleenkoodaaminen, tuote-prosessi -matriisi 

ISBN (painettu) 978-952-60-5610-4 ISBN (pdf) 978-952-60-5611-1 

ISSN-L 1799-4934 ISSN (painettu) 1799-4934 ISSN (pdf) 1799-4942 

Julkaisupaikka Helsinki Painopaikka Helsinki Vuosi 2014 

Sivumäärä 167 urn http://urn.fi/URN:ISBN:978-952-60-5611-1 





Acknowledgements 

This has been a long journey. I had no idea when starting this project how 
much effort it requires to complete a PhD at the side of professional work. 
Taking courses from hundreds of kilometers away and working with course 
material and doing research mostly during nights made this a real test of 
motivation and perseverance. 

I wish to express my gratitude to my supervisor Ari Vepsäläinen, who has 
been over the years an endless source of new ideas. At least as much, I am 
grateful to the altruistic support of my co-supervisor Markku Tinnilä, who 
greatly influenced that this project materialized as a doctoral dissertation.  

I need to thank my pre-examiners for a remarkable job in making sure this 
document is an academically sound piece of work.  Jari Juga did a fast and 
professional examination and gave constructive feedback. Antti Ainamo 
introduced me into a completely new level of search for excellence in academic 
writing. 

There have been many people in several companies that have helped me to 
complete this at the side of my professional life. First, the motivation for 
starting this project was given by Ismo Rautiainen at Outokumpu with his 
open support for continuous learning. Later on, Martin Degerth at 
Outokumpu, Mikko Moilanen at Nokia and Pekka Perä at Talvivaara gave the 
required freedom to carry on with my studies. 

My colleagues at the university have been paramount support. Ella Juneja in 
the early years convinced me that this effort is possible. Jukka Kallio has 
always been there as a sounding board and to help to open mental blocks. 
Katariina Kemppainen was an invaluable discussion partner and colleague. 
Erkki Hämäläinen, Aki Koskinen, Jarkko Lehtinen, Markku Kuula and Anu 
Bask have been of great assistance to help navigate in the shallows of academic 
research. 

However, the greatest thanks go to family and friends. My parents Pertti and 
Raili have given their full support throughout the process. My children Joonas 
and Sonja have always looked up to my studies. My ex-wife Pia was priceless in 
giving me the space to do endless cases and empirical analyses. And last, 
special thanks to Maarit for unconditional backup to finalize this project. 
 
Espoo 7.3.2014 
 
Jari Voutilainen  



2 
 

 
  



3 
 

Contents 

1. Introduction ............................................................................................ 9 

1.1 Motivation of the study ..........................................................................10 

1.2 Market versus manufacturing................................................................ 12 

1.2.1 A dynamic market .................................................................................. 12 

1.2.2 Relatively rigid manufacturing .............................................................. 18 

1.3 Research objectives ................................................................................ 21 

1.4 Positioning of the study ........................................................................ 22 

1.5 Research methodology .......................................................................... 23 

1.6 The role of the case and the researcher ................................................ 27 

1.7 The organization of the thesis ............................................................... 29 

1.8 Terminology of the study ...................................................................... 29 

1.9 Positioning as a term ............................................................................. 31 

2. Literature review ................................................................................... 33 

2.1 Manufacturing strategy ........................................................................ 33 

2.1.1 Theme 1: Process .................................................................................. 36 

2.1.2 Theme 2: Measurement ........................................................................ 37 

2.1.3 Paradigm 1: Best practice ..................................................................... 38 

2.1.4 Paradigm 2: Competing through manufacturing ................................. 39 

2.1.5 Paradigm 3: Strategic choices in manufacturing .................................. 42 

2.2 Strategy ................................................................................................. 47 

2.3 Recoding and bounded rationality ....................................................... 56 

2.4 Theory synthesis ................................................................................... 59 

3. Manufacturing strategy formation in a consumer electronics         
company ................................................................................................ 63 

3.1 Manufacturing strategy formation in the case company ...................... 64 

3.1.1 Starting point ........................................................................................ 64 

3.1.2 Year 1: Initial trials to manage supply globally..................................... 67 

3.1.3 Year 2: Introduction and first acceptance of the emergent strategy .... 68 

3.1.4 Year 3: First structural implication and second approval .................... 72 

3.1.5 Year 3½: The final step ........................................................................ 74 



4 
 

3.2 Observations and conclusions on the strategy formation process ........ 76 

4. Approaches to decide on factory positioning in the case company ...... 81 

4.1 Background on product and process .....................................................82 

4.1.1 Product ..................................................................................................82 

4.1.2 Process ...................................................................................................84 

4.2 Analytical approaches to decide on factory positioning ........................ 85 

4.2.1 First analytical approach – scenarios .................................................... 85 

4.2.2 Second analytical approach - productability analysis .......................... 88 

4.2.3 Observations on the use of analytical approaches ................................ 95 

4.2.4 Conclusions on using analytical approaches ......................................... 99 

4.3 An abstract approach to decide on factory positioning ......................... 99 

4.3.1 The new approach and the decision meeting ...................................... 100 

4.3.2 Implicit criteria used in decision making ............................................ 103 

4.3.3 Conclusions on using an abstract approach for factory            
positioning ........................................................................................... 106 

4.4 Discussion and conclusion on approaches to decide on factory 
positioning ............................................................................................ 112 

5. Confidence levels, strategy formation mode and                                             
the confidence-mode (CM) matrix ....................................................... 115 

5.1 The dependence between confidence and strategy formation mode ... 115 

5.2 The CM matrix and strategy formation in the case company ............. 118 

5.3 Possibilities for applying a CM matrix ................................................. 121 

5.4 Discussion and conclusions on the CM matrix ................................... 124 

6. Discussion and conclusions ................................................................. 127 

6.1 Discussion............................................................................................ 127 

6.1.1 Strategy mode transition from emergent to deliberate ....................... 127 

6.1.2 Analysis and heuristics in strategic decision making .......................... 128 

6.1.3 Explicit complexity vs. recoding, search and satisficing ..................... 130 

6.1.4 Managerial and research implications ................................................. 131 

6.2 Conclusion ........................................................................................... 133 

 

References ....................................................................................................... 137 

Appendix 1: Managerial experience of using structural indicators……………..143 

Appendix 2: Implicit decision making criteria………………………………………….163 
 



5 
 

List of figures 

Figure 1:   Example of growth in traditional and new industries .................... 13 

Figure 2:   Device volumes of major mobile phone producers from 2001 
through 2008 .................................................................................. 13 

Figure 3:  A mobile phone in 1984 .................................................................. 14 

Figure 4:  A mobile phone in 2008 ................................................................. 15 

Figure 5:  Example of new competition in the consumer electronics market  15 

Figure 6:  Illustration of dynamics of the smartphone business  ................... 17 

Figure 7:  Manufacturing structure focusing on agility  ................................. 19 

Figure 8:  Example of product variety  ........................................................... 20 

Figure 9:  The positioning of the research – an intersection of three    
perspectives ................................................................................... 22 

Figure 10  Research phases ............................................................................. 27 

Figure 11:  The product-process matrix .......................................................... 43 

Figure 12:  Mintzberg’s classification of strategy types ................................... 48 

Figure 13:  Schools of strategy in a process–environment matrix .................. 54 

Figure 14:  Intersection of the three reviewed areas of research ..................... 59 

Figure 15:    Approaches to strategic decision-making ...................................... 61 

Figure 16:  Progress of the case and structure of Chapter 3 ............................ 63 

Figure 17:  Illustration of organizational relations and factory roles .............. 64 

Figure 18:  Case company structure before and after reorganizing in Year 0 . 65 

Figure 19:  Manufacturing structure at starting point – Year 0 ...................... 66 

Figure 20: Regional mode with homogenous factories during Year 1 ............ 68 

Figure 21:  Product portfolio at start of Year 1 ................................................ 69 

Figure 22:  Segment specific growth as forecasted by sales units ................... 70 

Figure 23:  Regional mode with role terminology introduced during Year 2 ... 71 

Figure 24:  Regional mode with factory roles defined and global supply 
management during Year 3 ........................................................... 73 

Figure 25:  Change in factory portfolios after implementing the new 
positioning strategy during year 3 ................................................. 74 

Figure 26:  Global manufacturing structure during Year 3½ .......................... 75 

Figure 27:  Development phases of the global positioning strategy ................ 79 



6 
 

Figure 28:  Product hierarchy in the case company .........................................82 

Figure 29:  Production process .........................................................................84 

Figure 30:  Agenda of the positioning meeting ................................................ 87 

Figure 31:  Schematic view of the positioning attempts ................................. 88 

Figure 32:  Factory positions in the product-process matrix ........................... 93 

Figure 33:  Management perception of factory positions................................. 94 

Figure 34:  Factory positions excluding management perception ................... 95 

Figure 35:  Simplified product-process matrix .............................................. 101 

Figure 36:  Documenting the new positioning strategy ................................. 103 

Figure 37:  Process of failed positioning discussions ..................................... 106 

Figure 38:  Successful positioning with recoding and bounded rationality ... 107 

Figure 39:  Manager 2’s implicit criteria ........................................................ 109 

Figure 40:  Development of strategy formation mode ....................................116 

Figure 41:  The relationship between confidence and strategy formation        
mode ............................................................................................. 118 

Figure 42:  Progress of strategy formation in the case example ......................119 

Figure 43:  Examples of off-diagonal decision alternatives in the case      
example ........................................................................................ 120 

Figure 44:  Evolution of new evidence and repositioning of mode ................ 122 

Figure 45:  Decision points in different confidence and mode situations ...... 122 

Figure 46:  Experienced confidence and mode of formation ......................... 123 

Figure 47:  Intersection of research areas ...................................................... 135 

Figure 48:  Product mix and process type quadrants ..................................... 143 

Figure 49:  Similarity of products ................................................................... 146 

Figure 50:  Relative shares of Sierra products ................................................ 147 

Figure 51:  Product mix variation ................................................................... 148 

Figure 52:  Customization of products ........................................................... 149 

Figure 53:  Standardization of products .......................................................... 151 

Figure 54:  Percentages of volume accounted for by Sierra segments ........... 152 

Figure 55:  New product introduction ............................................................ 152 

Figure 56:  Type of product mix ..................................................................... 153 

Figure 57:  Batch consistency ......................................................................... 155 

Figure 58:  Setup leverage .............................................................................. 156 

Figure 59:  Labor intensity of production ...................................................... 158 

Figure 60:  Process integration ....................................................................... 159 

Figure 61:  Nature of process change ............................................................. 160 

Figure 62:  Type of production process ...........................................................161 



7 
 

List of tables 

Table 1:  Apple's estimated profit share of the mobile handset market ........ 16 

Table 2:  Voss’s manufacturing strategy paradigms ..................................... 35 

Table 3:  The 14 process steps in manufacturing strategy  ........................... 36 

Table 4:  Strategy mode and environment ................................................... 37 

Table 5:  Examples of manufacturing strategy decision elements ................ 41 

Table 6:  Descriptions of structural indicators ............................................. 45 

Table 7:  Eight strategy types ....................................................................... 50 

Table 8:  Ten schools of thought of strategy formation ................................. 51 

Table 9:  Schools of strategy  ........................................................................ 52 

Table 10:  Development of mode of strategy formation .................................. 77 

Table 11:  Example of the number of product and sales package variants       
in two product families .................................................................. 83 

Table 12:  Example of segments, product families and products produced     
in a factory ..................................................................................... 83 

Table 13:  Scenarios that were presented in the meeting ............................... 86 

Table 14:  Chosen factories and their representative product portfolios ....... 90 

Table 15:  Key observations from using structural indicators ........................ 91 

Table 16:  Numerical values of structural indicators ..................................... 92 

Table 17:  Categorization of implicit criteria ................................................. 105 

Table 18:  Comparison of used implicit criteria and strategy decision       
elements ........................................................................................ 110 

Table 19:  Comparison of not-used criteria and decision elements ............... 111 

Table 20:  Bravo product mix ........................................................................ 145 

Table 21:  Customization level of two products ............................................ 149 

Table 22:  Hourly compensation cost index of selected countries ................ 157 

Table 23:  Implicit criteria that were used in deciding on new           
positioning .................................................................................... 165 

Table 24:  Criteria that would have been useful in deciding on new      
positioning .................................................................................... 167 

 

  



8 
 

  



9 
 

1. Introduction  

Making strategic decisions in an unpredictable environment is challenging, 
especially if the decision includes positioning of factories. Factory positioning 
is a subset of manufacturing strategy with a purpose to define the roles of 
factories. It defines, amongst others, the product range, production process 
type, the required capabilities of a factory and can also take into account e.g. 
globalization requirements and geography. 

Positioning decisions, i.e. determining the roles of factories, have long term 
implications, whether done on a single factory level or relating to a complete 
factory network in a large corporation. Although factories need to comply with 
market dynamics, changes in market behavior - especially in the consumer 
electronics industry - can clearly outpace the rate at which a factory network 
can adapt structurally. At worst, the consequences of a wrong decision can be 
enough to ruin the whole corporation. At best, a well anticipated strategy 
change can be a source of long term competitive advantage.  

It is not an easy task to make strategic decisions when one does not exactly 
know what is going to happen in the business environment. However, there 
are situations where indications of a need for strategy change are strong 
enough to warrant a decision, regardless of whether this is easy or not. This 
study addresses such a case, a change in the factory positioning strategy in a 
highly dynamic business environment. This study is based on a participant 
observation in an internationally significant consumer electronics 
manufacturing firm, focusing on a period of 3½ years, during which the 
factory positioning strategy changed from a regional one-size-fits-all strategy 
to global positioning with factories positioned in two distinct roles, high end 
and low end. The researcher was, in fact, a senior manager in the management 
team of the operations division of the company and was a major contributor to 
the strategy formation. The management team was responsible for a 
manufacturing division operating nine factories on four continents, employing 
over 30,000 persons, and manufacturing products worth in excess of 30 
billion euros per year. The amount of factories remained the same throughout 
the observed period and their amount was determined by the needs to serve 
each market as well as possible according to the manufacturing strategy that 
was in effect at the beginning of the observed time period.   

The two worlds that affect manufacturing strategy formation - the dynamics 
of the market and the rigidity of a manufacturing network – have been 
discussed at length in some recent studies. For example, Ghemawat (2010) 
discuss in a recent Harvard Business Review cover story the need for a new 
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approach to strategy: “The post-crisis world demands a much more flexible 
approach to global strategy and organization.” In the previous issue of the 
same publication, Jacobides (2010) calls for plots, subplots, and characters—
rather than by maps, graphs, and numbers – to define strategy as a narrative 
in “an age when nothing is constant”. Similarly, Doz and Kosonen (2009) 
introduce the idea of developing “meta-capabilities” to embed strategic agility 
into a corporation.  

On the other hand, Hayes et al. (2005) state: “Formulating and 
implementing an effective strategy takes a long time and requires the support 
and coordinated efforts of many people throughout and organization. As a 
result, once in place, a strategy is difficult to change...”. Voss (2005) revisits 
his review of manufacturing strategy research to find that his ten-year old 
findings were still “remarkably robust”. Porter (2008) reaffirms the five forces 
that shape industry competition that he introduced in 1979 and highlights the 
importance of industry analysis. Hayes et al (2005) reintroduce their product-
process matrix, the most established positioning framework in manufacturing 
strategy, to “allow one to identify a number of the opportunities and pitfalls a 
company might encounter as it attempts to adjust (or, often more damaging, 
fails to adjust) to predictable market shifts”.  

None of the aforementioned authors address the conflict between the 
dynamic environment and the rigidity of a manufacturing network. Mintzberg  
et al. (2009) touch the question when criticizing the design school of thought 
in strategy formation: “Structure should follow strategy and be determined by 
it. Yet what ongoing organization can ever wipe the slate clean when it changes 
its strategy?”  

1.1 Motivation of the study 

Making strategic decisions regarding a major manufacturing network in 
today’s competitive environment is not a straightforward task. Keeping up 
with the pace of the market may prove especially challenging for 
manufacturing in fast moving businesses. Managers who are responsible for 
ensuring that a manufacturing network of a company in such an environment 
is up to the challenge are squeezed between conflicting requirements. 

How does one then strategize about factory positioning in a highly dynamic 
business? There appears to be a clear void in research in manufacturing 
strategy when it comes to practically forming manufacturing strategy in 
situations with high uncertainty. Some researchers highlight the need for 
flexibility and agility, whereas others focus on capabilities, resources and 
outsourcing as part of manufacturing operations. The question on how to 
combine the two worlds of overall strategy, on one hand, and manufacturing 
operations, on the other hand, is a topic worthwhile exploring from both 
academic and managerial perspectives. 

This work studies a manufacturing strategy change in a large international 
electronics company over a period of 3½ years. The multi-billion euro 
business was a world market leader in an extremely fast moving industry, 
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targeted all customer segments (from basic low-tech users to a high-tech 
enthusiasts) in the industry and was acknowledged by supply chain experts 
and peer companies as managing the best supply chain in the world. 

The researcher worked in the management team of the manufacturing 
division of the company. From now on we will refer to the researcher as “head 
of global supply” and “manager” refers to a) the researcher in his position as a 
management team member and as the head of a global supply function, which 
was responsible for optimizing supply capability globally across regionally 
organized factories or b) when used in a generic form, to managers of similar 
levels of responbilities. All observations are based on experiences in real life 
situations, however disguised so that no direct connections to persons or exact 
times can be made. The manager was responsible for global supply 
management and factory positioning strategy and was a member of the 
management team of the manufacturing division of a 30 billion euro business. 
The division was organized into geographical manufacturing units with several 
factories each reporting in solid line to regional unit managers. Global support 
units had a coordination responsibility over the regional units by no formal 
line authority to them. Global supply management was one of these global 
support units. 

The manager was given a personal mission to prove that global management 
of supply adds value to the company and, ultimately, to act as a change agent 
to transform the whole division from a regional mode to a global mode. He 
realized that, along with a global mode of operation, the factory positioning 
strategy had to change from regionally focused to globally focused - in a yet 
unknown way. However, he knew that he will need the right approach for 
strategy formation, a right moment to conduct the discussion and a right 
model to facilitate the discussion. He also saw his area of responsibility - 
global supply management (i.e. responsibility to ensure that supply capability 
to deliver products to customers is maximized on a global scale) – as a good 
vehicle to demonstrate the benefits of a global perspective versus a regionally 
sub-optimized one.  

So, what was the recipe for success in this type of a situation? The manager 
knew that for sustainable changes to happen the global way of managing 
ultimately needed to be part of the manufacturing strategy. At the same time, 
he acknowledged that a massive supply chain was not quickly reconfigurable 
for major transformation. What he needed for his mission was a good method 
to introduce new thinking into manufacturing strategy. This new thinking 
needed to be approved by his colleagues, superiors, and the whole 
organization. He decided to take a step-by-step approach to first gain 
acceptance for global supply management through success in increasing sales 
for the company and then use that leverage to drive strategic decision-making 
towards a global perspective. 

Manufacturing strategy research includes studies on strategy creation and 
strategy process (e.g. Swamidass et al. 2001). It also includes research on 
defining factory positions (e.g. Kela 1993). Manufacturing positioning models 
function best in environments that can be described relatively accurately, thus 
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allowing analysis of different alternative solutions (e.g. Kemppainen et al 
2008). However, there is clearly less research on how to conduct strategic 
positioning in a dynamic environment. When the evidence on what the future 
will look like becomes more obscured, the number of possible scenarios 
increases. A great variety of permutations is no longer fully manageable, 
especially if coupled with attempts to make decisions about potential future 
positioning. 

Managers responsible for forming factory positioning strategy in an 
environment uncertain, turbulent, or both, easily face the unrewarding task of 
a) analyzing all relevant options and picking the best, b) waiting until the 
future clarifies and then strategizing and implementing strategy at very fast 
speed, or c) guessing what will the future be like and imposing a solution with 
more or less gut feeling. The first alternative of analyzing all options would 
most likely result in exceeding the cognitive capabilities of both analysts and 
decision-makers. The second alternative of waiting may mean that once the 
future becomes clear, this will happen too late for the company to any longer 
be able to gain competitive advantage with its factory positionings. The third 
alternative would be a risky move, with a high probability of making a 
strategically wrong decision. 

The research challenge on how to form a factory positioning strategy in a 
dynamic world is of the utmost relevance for a corporation and managers. 
Subsequently, this is an interesting topic for a researcher of manufacturing 
strategy. This dissertation demonstrates how it is possible. Next, examples of 
the market and manufacturing will be discussed to provide an understanding 
of some of the dynamics and constraints that managers are facing. 

1.2 Market versus manufacturing 

1.2.1 A dynamic market 

Figure 1 illustrates four examples, two from traditional industries where 
traditional factory positioning strategy works well and other two from new 
industries that call for new forms of factory positioning strategy. That is, while 
stainless steel production has increased by 35% and fixed line telephony by 
23% between 2001 and 2008, the amount of internet users increased by 215% 
and mobile phone subscriptions by 327%. (ISSF 2009, ITU 2009). Clearly, the 
challenges involved in scale-up of manufacturing and logistics and, therefore, 
also factory positioning, are of very different kinds. To further understand 
what high dynamics in new industries mean in practice, let us then look at the 
mobile phone business. More specifically, let us look at four global 
corporations in the the mobile phone business: Nokia, Motorola, Samsung and 
Apple. Because of very fast growth since the mid-1990s onwards in this 
business, these companies that operated in this market have needed to be very 
differently prepared with their manufacturing and supply chain operations 
than companies operating in traditional industries. 
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The growth in the mobile phone business, and hence the logistical challenge, 
is maybe even more impressive in absolute terms in the mobile phone business 
than in the example of internet usage below. Figure 2 highlights quarterly 
volumes of what were then the three largest mobile phone manufacturers 
during the same period. The volumes of the biggest of these three players - 
Nokia - increased from a 30-odd million per quarter in 2001 to peak at almost 
140 million; in other words, from approximately 330 thousand phones per day 
to 1.5 million per day. (Nokia 2008a) 
 

 

Figure 1. Example of growth in traditional and new industries (ISSF 2009, ITU 2009) 

 

 

Figure 2.  Device volumes of major mobile phone producers from 2001 through 2008 
(Adapted from Nokia 2008a) 
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As mobile phone volumes have increased, the product has also evolved. Figure 
3 and Figure 4 illustrate how much a mobile phone has changed during a 
slightly longer period – from 1984 to 2008. During this period of time, the 
weight of the illustrated phones has decreased from 5 kilograms to 109 grams 
and the price has dropped from app. 5,000 EUR to approximately 400 EUR. 
The average sales price of the whole Nokia portfolio in 2008 was 71 EUR. The 
amount of electronic components decreased between 1992 and 2001 from over 
1,000 to less than 350 (Neuvo 2002). 

The mobile phone has evolved also in functionality, which has had a direct 
effect on the logic and the logistics in the competitive environment. The 1983 
mobile phone was a voice-only device. The modern device, such as the 2008 
model illustrated in Figure 4 is a small computer that can be used for a wide 
range of purposes other than talking. The divergence of features brings along 
also new competition and further logistical challenges, not only in the mobile 
phones business but also in other branches of the consumer electronics 
industry. 

 

 

Figure 3. A mobile phone in 1984 
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Figure 4. A mobile phone in 2008 

 

 

Figure 5. Example of new competition in the consumer electronics market (Adapted from 
Samsung 2005) 

 
Figure 5, adapted from Samsung (2005) illustrates new competition that 
Samsung and its peer companies are facing from new entrants. Traditional TV 
manufacturers are facing increasing competition from IT companies on one 
side, and small/medium companies on the other side. Similarly, Nokia is no 
more competing side-by-side with its “traditional” mobile phone rivals, but is 
now in a battle with new rivals, amongst others, Google, Garmin and iTunes. 
These facts, together with a rapid rate of change in models, as well as 
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fluctuations in demand, make for a challenging business in terms of 
manufacturing and factory positioning. 

The market, and consequently manufacturing also, has become increasingly 
difficult to forecast. When Apple launched its iPhone in 2007, a Nokia 
executive commented in public: “Apple's iPhone is an interesting product, but 
its sales goal is not very high” (PC Pro 2007). In the first quarter of 2009, the 
iPhone was making 32% of the handset market operating profit profit earned 
in the handset market. It was making more absolute operating profit than 
Nokia with its complete portfolio, as illustrated Table 1. (Paczkowski 2009) 

 

 

Table 1. Apple's estimated profit share of the mobile handset market (Digital Daily 2009) 

 
As can be seen in Figure 6, iPhone is not a market share leader, but since it 
appeared from the blue in 2007 nevertheless has taken an approximately 15 
per cent share of the market. Apple was not in the mobile phone business 
before this product launch.  

Another illustration of the challenging nature of competition and subsequent 
logistics was available in Figure 2 in the beginning of this chapter. Please 
observe the Motorola line, which exhibits the rise and fall of a company in a 
relatively short time. The company was making phenomenal sales with its Razr 
product and was catching up with Nokia with a 23.3% market share in 2006. It 
reported in January 2007 on its previous year performance: “All-time record 
for units. All-time record for sales. 9th consecutive quarter of Q/Q market-
share growth. Global market share increased to 23.3% with growth in North 
America, Asia and Europe… and exceeded 20% global share on an 
annualized basis for first time since 1997.” (Motorola 2007) 
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Figure 6. Illustration of dynamics of the smartphone business (Business Insider 2009) 

 
Three years later, Motorola estimated its global market share during the fourth 
quarter of 2009 as 3.7% (Motorola 2010). Between 2007 and 2009, the market 
challenger had faltered from a strong No. 2 to a marginal player in the market. 
The aim here is not to analyze what Motorola did wrong or its competitors did 
right, but to use this as an illustration of a market where fortunes are not 
permanent. A healthy lead or a good position in competition can disappear 
very quickly if one loses focus. Success or failure in the market has a direct 
effect on the manufacturing network in the form of ramp-up, ramp-down, or 
transformation of factories. Competition, product evolution, and the difficulty 
of forecasting all play a crucial role in business success. 

The story of Iridium told by Finkelstein and Sandford (2000) highlights the 
risks of making strong deliberate strategic commitments in the highly 
unpredictable mobile phone market: 

 
“On November 1, 1998, after launching a $180 million advertising campaign and 
an opening ceremony where Vice President Al Gore made the first phone call 
using Iridium, the company launched its satellite phone service, charging 
$3,000 for a handset and $3 to $8 per minute for calls. The results were 
devastating.  
By April 1999, the company had only 10,000 subscribers. Facing negligible 
revenues and a debt interest of $40 million per month, the company came 
under tremendous pressure. In April, two days before Iridium was to announce 
quarterly results, CEO Staiano quit, citing a disagreement with the board over 
strategy. John A. Richardson, an experienced insider, immediately replaced 
Staiano as interim CEO.  
In June 1999, Iridium fired 15% of its staff, including several managers who had 
been involved in designing the company’s marketing strategy.  
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By August, Iridium’s subscriber base had grown to only 20,000 customers, 
significantly less than the 52,000 necessary to meet loan covenants. Two days 
after defaulting on $1.5 billion in loans, Iridium filed for Chapter 11 bankruptcy 
on Friday, August 13, 1999, making it one of the 20 largest bankruptcies in U.S. 
history. At the time of the bankruptcy, equity investments in Iridium totaled 
approximately $2 billion. Most analysts, however, considered the stock 
worthless.  
By the time it developed the concept for Iridium in the early 1990s, Motorola 
had experienced over 60 years of success in bringing often startling new 
technology to consumers around the world. Out of this success, however, came a 
certain arrogance and biased faith in the company’s own technology. Just as 
Motorola believed in the mid-1990s that cellular customers would be slow to 
switch from Motorola’s analog phones to digital phones produced by Ericsson 
and Nokia, their faith in Iridium and its technology was unshakable.” 
 

One of the key reasons for Iridium’s collapse was that Motorola badly 
underestimated how cellular build-out dramatically reduced the target 
market’s need for Iridium’s service (Finkelstein and Sandford 2000). Thus, a 
major financial commitment to a solution without evidence of its feasibility led 
to a disaster, underlining the strategic decision challenge as discussed in 
Chapter 1.1. 

The above examples of product and volume evolution and the stories of 
Apple iPhone and Motorola’s Razr and Iridium illustrate the speed and 
unpredictability of the consumer electronics market. Competition, product 
evolution and forecasting difficulty are elements that create challenges in the 
management task of forming business strategies, manufacturing strategy and 
factory positioning decisions. The examples can be taken as a call for more 
speed and flexibility in strategy formation.  

To summarize, these examples in new industries of growth rates 3 to 5 times 
higher than in a traditional industry, quick entries, sudden exits and changing 
competitive environment illustrate clearly the volatility, i.e. dynamic nature of 
the market where the consumer electronic industry operates. It seems like a 
year in a new industry is equivalent to at least five years in a conventional 
industry – thus making the market extremely challenging to predict. Now, 
having established the dynamic and unpredictable nature of the market, let us 
proceed to observe the rigidity of manufacturing. 

1.2.2 Relatively rigid manufacturing 

The examples of the consumer electronics market in the previous Section 1.2.1 
illustrated clearly the nature of that market. Products evolve and competition 
follows, market shares can be created or lost in months, and wrong strategic 
decisions can quickly make investments worthless. Now, let us look at the 
supply side of the market in a new industry, more precisely at the 
characteristics of manufacturing. The aim is to understand whether 
manufacturing in the industry meets the pace of the market. 

Despite the at times common nature of the market, companies may choose 
different approaches to organizing their manufacturing. To return to the 
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examples of Apple and Nokia, they are completely opposite examples. 
According to Masi (2009), Apple has outsourced all of its manufacturing 
processes to OEM partners in China, like Foxconn and Hon Hai Precision 
Industry while focusing on design internally. The relationships between Apple 
and their OEM partners are very close to provide Apple with excellent service 
and high quality products. Mutually beneficial business relationships are 
usually time-consuming and difficult to develop and maintain. These 
relationships that Apple has are of considerable value to Apple and put it 
ahead of other manufacturers who may decide to outsource some production. 

In contrast, Nokia’s approach has been to keep most of manufacturing in-
house. “Our logistics and manufacturing network is a very important 
competitive advantage for us, and a core part of our business” (Reuters 2009). 
The company operates a network of wholly owned factories and a vast supply 
chain.  

The Nokia supply chain performance was rated by AMR Research as the best 
in the world in 2007: 

 

“Nokia makes money at the low end because of its superefficient supply-chain 
and manufacturing systems. It also keeps costs and complexity under control by 
sharing components among devices and designing phones that have fewer parts 
than competing models. Such practices pushed Nokia to the No. 1 spot this year 
in Boston consultancy AMR Research's annual survey of top supply-chain 
operators, ahead of logistics champions such as Toyota and Wal-Mart. 
(Motorola was a respectable No. 12 in the ranking, which was based in part on a 
poll of supply-chain executives.) Analysts say even low-cost Chinese producers 
such as Huawei Technologies Co. can't match the efficiency of Nokia, which 
operates its own factories in Vietnam, India, and other low-wage countries.” 
(Business Week 2007) 

 

 

Figure 7. Manufacturing structure focusing on agility (Adapted from Nokia 2008a) 

 

Manufacturing in Nokia has been designed so that it can quickly respond to 
demand changes but yet remain efficient. The design is illustrated in Figure 7. 
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In 2006, the component volume that went through this one of worlds’ most 
impressive supply chains and was delivered to customers as end products was 
more than 100 billion pieces. In 2008 that number was 120 billion 
components from 150 suppliers. The company produced 15 devices every 
second each day of the year and delivered them, 200 pieces in an average 
customer order. End-product variety was high, as can be seen in Figure 8: 170 
handset variants of the N96 could be delivered in a total of 250 sales package 
variants (Nokia 2008a). 

 

 

Figure 8. Example of product variety (Adapted from Nokia 2008a) 

 

However, any supply chain – with or without operative agility – is made up of 
physical factories employing even tens of thousands of people. The structure in 
itself is subject to the same constraints across industries. A factory cannot be 
established, moved or ramped down overnight. In other words, agility must be 
built into the network so that the network is capable of changing performance 
quickly. The network is not rapidly reconfigurable. Starting a green field 
operation will take more than a year from decision to operation, even in this 
fast moving industry.  

On April 6, 2005, Nokia reported that it was planning to launch a new 
factory: “Nokia today announced that it will set up a manufacturing facility for 
mobile devices at Chennai in India. Nokia's new facility in Chennai is in the 
state of Tamil Nadu in the southern part of India. The construction work at the 
site of the manufacturing unit will start in April and production is expected to 
begin in the first half of 2006” (Nokia 2005). It released on March 11, 2006 
that “Nokia commenced commercial production of mobile handsets at its India 
factory on the 2nd of January 2006 and has achieved the milestone of 
manufacturing over one million handsets in India to-date.” (Mobile Monday 
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2006) It took eight months from announcing plans to set up a new factory to 
production start. 

Two years later, Nokia (2008b) announced plans to close its Bochum site in 
Germany: “Nokia today announced plans to discontinue the production of 
mobile devices in Germany and close its Bochum site by mid-2008. The 
company plans to move manufacturing to its other, more cost-competitive 
sites in Europe.” Closure took approximately six months from announcement.  

Eight months for ramping up a green-field operation and six months to close 
down an operating factory may be record-times in some industries. However, 
as was seen in Figure 6, it took Apple only one quarter to go from 
approximately 3% market share to approximately 13%. Motorola lost almost 
half of its volumes in two quarters. In this light, one can argue that six and 
eight months are indeed long times. 

To summarize on manufacturing in consumer electronics manufacturing, 
factory structures – despite being highly effective in operating with billions of 
components and with a large amount of suppliers – face physical constraints 
similar to factories in other industries. Thus it is easy to reflect back the quote 
of Hayes et al. (2005) in the introductory section: “Formulating an 
implementing an effective strategy takes a long time and requires the support 
and coordinated efforts of many people throughout and organization. As a 
result, once in place, a strategy is difficult to change.” The difference between 
the speed of change in a dynamic market and the pace at which factory 
networks change is obvious. As already stated in the introductory section of 
this study, strategic decision-making in such a contradictory environment is 
challenging. Hence, the process of making a strategic decision on factory 
positioning in an unpredictable environment should provide an interesting 
topic for research. This will be formulated into research objectives in the next 
section. 

1.3 Research objectives 

Sections 1.1 and 1.2. highlight the clear mismatch between the frequency of 
change in the consumer electronics market and the lead-times of making 
structural changes in a manufacturing network. Interestingly, there seems to 
be a similar contradiction between latest strategy and manufacturing strategy 
research – as if manufacturing strategy literature would have stuck to models 
that have been developed for more static times or industries and strategy 
research had embraced the technological and economic change that has taken 
place More dynamic approaches to strategy formation and factory positioning 
will need to be found. 

The main research objective of this study is to understand how formation of 
a new manufacturing strategy in the form of defining factory positioning is 
possible in an unpredictable environment. On one hand, markets and 
competition create high uncertainty and, on the other hand, a vast supply 
chain cannot be quickly reconfigured. 
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1. What type of manufacturing strategy formation is required in an 

unpredictable environment 
2. How to facilitate a factory positioning decision despite unclarity 
3. How to manage complexity and potential cognitive constraints in 

making a manufacturing strategic decision 
 

The environment chosen for acquiring empirical data was a consumer 
electronics company that is a world leader in its segment. This multi-billion 
euro corporation was also managing one of the world’s best supply chains, 
acknowledged by peers and top supply chain professionals. It was present on 
all continents and has manufacturing facilities in North and South America, 
Asia and Europe. 

1.4 Positioning of the study 

This study is positioned (positioning here referring to neither of the strategic 
descriptions as discussed in “1.9 Positioning as a term”, but referring to 
location amongst the research fields) into the intersection of three areas, two 
of which have been discussed: first, strategy formation and secondly, 
manufacturing strategy and specifically factory positioning as its subset. The 
third area of social sciences and psychology will be introduced in the theory 
section to supplement the other two. This position is illustrated in Figure 9 
below. The aim is not to challenge any of these fields or models proposed in 
these fields but to use their findings to explain how a decision – challenging in 
the light of any of the individual fields – is made possible by using them 
collectively. 

 

 

Figure 9. The positioning of the research – an intersection of three perspectives 

 

The research contribution is created by combining three areas that are not 
often associated. The connection of positioning models in manufacturing 

The more specific research objectives are to understand: 
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strategy research and strategy formation in strategy research with bounded 
rationality and recoding in social sciences and psychology provides us with the 
opportunity to examine the formation of a factory positioning strategy as a 
more dynamic process, instead of studying manufacturing strategy as a 
mechanistic end-result of an analytical process. Furthermore, this approach 
enables us to propose the intersection as a new area of interest and field for 
further research, instead of deepening our understanding of these already 
deeply researched areas. 

1.5 Research methodology 

This is a revelatory case study where the researcher has been an acting 
participant in the observed environment, which is not accessible to outside 
observers due to its confidentiality and high profile in the consumer and stock 
markets. Hence there is an opportunity to bring to the research community 
unique revelatory observations from a global consumer electronics 
manufacturing company going through a major transition in manufacturing 
strategy.  

This study observes a case, which is a change in the factory positioning 
strategy of a leading electronics manufacturer in a highly dynamic business 
environment. The period of time observed is 3½ years, during which the 
factory positioning strategy of the company changed from a regional one-size-
fits-all strategy to global positioning with factories positioned in two distinct – 
high end and low end – roles. The researcher acted as a senior manager in the 
global management team of the manufacturing division of the company and 
was a major contributor to the strategy formation. The management team 
members were responsible for a manufacturing division operating 9 factories 
on four continents, employing over 30,000 persons, and manufacturing 
products worth in excess of 30 billion euros per year.   

The study has been conducted as a single case study. Yin (2003) identifies 
five circumstances where a single case is appropriate: 

 

1. When the case represents the critical case in testing a well formulated 
theory: the theory has specified a clear set of definitions as well as the 
circumstances within which the propositions are believed to be true. 
The single case can then be used to determine whether a theory’s 
propositions are correct or whether some alternative set of 
explanations might be more relevant. 

2. When the case represents an extreme case or a unique case. Either of 
these situations commonly occurs in clinical psychology, in which a 
specific injury or disorder may be so rare that any single case is worth 
documenting and analyzing. 

3. The case representative or typical. Conversely to the previous, here the 
objective is to capture the circumstances and conditions of an everyday 
or commonplace situation. The lessons learned from these cases are 
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assumed to be informative about the experiences of the average person 
or institution. 

4. The case is revelatory: the situation exists when an investigator has 
access to a situation previously inaccessible to scientific observation. 
The case study is therefore worth conducting because the descriptive 
information alone is revelatory. 

5. The case is longitudinal, i.e. studying the same single case at two or 
more different points of time. The theory of interest would likely 
specify how certain conditions change over time, and the desired time 
intervals to be selected would reflect the presumed stages at which the 
changes should reveal themselves. 

 

Of Yin’s five points, three are valid in this study. The circumstances that are 
not applicable are those highlighted in the first and last points. The case does 
not represent a critical case for testing a well-formulated theory. In fact, no 
theory is tested but understanding is increased in manufacturing decision 
making in a dynamic environment through observing strategy formation in 
one company. Neither is this a longitudinal study. One cannot say that the 
“same case at two or more different points of time” would be studied. 
However, strategy formation is being studied over a period of several years, 
which - in fact - brings a certain longitudinal flavor to the study. 

This case is unique, typical and revelatory. It is unique because the case 
company was one of the leading supply chains in the world and a major change 
in positioning strategy with implications of this magnitude is not a frequent 
event. The case is also typical because, despite the unique nature of the 
phenomenon, any company in a highly dynamic business environment and 
operating its own manufacturing network will face similar challenges (though 
in lesser magnitude) if attempting to reconsider its manufacturing structure. 
The case is revelatory, because seldom, if ever, does a researcher have inside 
access to a lengthy strategy formation process of this kind and the opportunity 
to be personally present when a major structuring strategy decision is made. 
These types of processes are highly confidential in nature and therefore 
management team strategy sessions and strategic background information are 
inaccessible to outsiders. Having been one of the key managers in the decision-
making process, the researcher was able to share experiences of strategy 
formation without disclosing any sensitive information while concentrating on 
taking a managerial view of how theories work in such a situation. 

Yin warns about the risks of a single-case study: “in general, criticisms about 
single case studies usually reflect fears about the uniqueness or artificial 
condition surrounding the case. As a result, criticism may turn into skepticism 
about the ability to do empirical work beyond having done a single-case 
study.” Yin raises valid points that in many cases can be true risks. However, in 
this case, the events that are described really happened and, as stated above, in 
an exceptional magnitude. The events that are described are based on the 
experiences of the researcher, who acted as a senior manager in the case 
company. To “demonstrate ability to do empirical work beyond one case” 
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would have required the researcher – in order to obtain a second set of similar 
experience – to be employed in another company of similar scale and 
implement a similar change. That would have been unlikely though it would 
naturally have provided a good comparison with these findings. This should be 
a fruitful and potential area for further research. 

Yin also lists six sources of evidence in case studies: documentation, archival 
records, interviews, direct observations, participant-observation, and physical 
artifacts. The data in this study have been obtained in four ways: direct 
observations, dialogues with management team colleagues, participant-
observation, and documentation. The first section on strategy formation relies 
on participant observation because the researcher was a key actor in the 
process. Likewise, the second section provides participant-observer 
experiences of metrics application through participant observation. Company 
planning system data are used and information obtained during factory 
systems and development teams. For confidentiality reasons the exact raw 
data cannot be presented as evidence. The third section on use of the product-
process matrix in decision-making uses experiences obtained through 
participant observation and information received in 1:1 meetings with 
management team colleagues.  

The empirical sections of this study (strategy formation, metrics utilization, 
and positioning decision) have been conducted as action research and 
participant observation. Ferdows and Liu (2003) describe action research as 
follows: “Generally, action research involves active participation by the 
researcher in the process under study, in order to identify, promote and 
evaluate problems and potential solutions. It is where the research actively and 
intentionally endeavors to effect a change in a system. Knowledge is used to 
effect the change and the consequences of change.” 

This study provides a description of events, observations, and conclusions 
based on them in relation to a specific situation where the researcher was an 
actor. As a management team member, the researcher was one of the key 
decision-makers in strategy formation and this makes the experiences of that 
specific formation process available and relates them to the research questions 
of this dissertation. These experiences, observations, and the relation to 
research synthesize into a proposal that uses a well-known analysis model in a 
novel mode, based on acknowledged research results in strategy formation and 
decision-making. Thus, when the researcher observes and draws conclusions, 
he is no longer in an actor’s role but aims, in a more detached role, to draw 
conclusions and identify consistencies based on earlier research results. 

Action research requires caution from the researcher. Several authors have 
highlighted this. 

 

“Qualitative research involves the use of qualitative data, such as interviews, 
documents, and participant observation, to understand and explain social 
phenomena (Myers 1997). In the role of participant observer, the researcher 
uses participation to gain access to members of a group or organization to 
observe behavior as it occurs, and also to build relations of personal trust 
needed to elicit full and reasonably frank interview material. Ideally the 
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researcher blends into the social scene in such a way as to minimize the impact 
of his or her presence on the behavior of those observed (Whyte 1989). The 
participant observer gathers data by participating in the daily life of the 
organization he studies. He watches the people he is studying to see what 
situations they ordinarily meet and how they behave in them. He enters into 
conversation with some or all of the participants in these situations and 
discovers their interpretations of the events he has observed (Becker 1958).  
The researcher, though, must work with caution: if the professional expert tries 
to play a dominant role in shaping the decision-making process, key 
practitioners are not likely to feel any sense of ownership in the proposed 
decisions. Their dependent position reduces their possibilities of continuing to 
learn from the process. Of course, skilled consultants recognize the need to give 
practitioners the sense that they are active participants in reaching decisions, 
but this objective often gives way to manipulation: figuring out how to make 
practitioners think that the consultant's ideas are really their own ideas (Whyte 
1989).” 
 

These points of caution indeed required attention from the researcher. 
However, he would not have acted professionally – either as a manager or as a 
researcher – if he had imposed an academic model that is not even intended 
for the specific situation. Neither would it have been professional to use a 
major company as a scientific experiment. Hence additional care was required 
to avoid influencing the outcome too strongly from a managerial perspective. 

One could ask how a researcher can remain critical when he is an actor in the 
process under study. The intent in this study is not to analyze whether the 
outputs of formation, the formation process, or the positioning decision were 
correct, but instead to understand the factors enabling what really happened. 
Hence criticality is not an issue because the aim is not to argue whether the 
events really took place but to find explanations for what made them possible. 
Likewise, in experimenting with structural indicators, the aim is not to prove 
them right or wrong. The aim in using structural indicators is to demonstrate 
their use in managerial strategy work and in this way test their alleged 
usefulness in strategy formation. Hence the empirical section of the study 
proceeds with three perspectives, as illustrated in Figure 10.  
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Figure 10. Research phases 

 
First, manufacturing strategy formation in the case company is described in 
Chapter 3. After the description, the case is observed and conclusions are 
drawn on the progress of the formation. Second, experiences on using two 
analytical approaches in an attempt to decide on positioning are described in 
Section 4.2: an attempt to decide based on results of scenarios and another 
attempt to apply structural indicators with company manufacturing data. 
Observations are made and conclusions are drawn on the applicability of 
analytical approaches in the case example. Third, Section 4.3 re-visits a 
meeting where an important decision in the formation of the new positioning 
strategy was achieved. The progress of the meeting is described and the 
criteria used are listed, followed by observations and conclusions on how a 
positive end result in the meeting was possible. The observations are 
synthesized by introducing a matrix for linking confidence of change with 
strategy formation mode plus discussion on how making manufacturing 
strategy is possible despite an unpredictable environment. 

1.6 The role of the case and the researcher 

The researcher had a rare opportunity to be an actor in the case described in 
this revelatory study. The manufacturing division, where the researcher 
worked as head of global supply, operated nine factories on four continents, 
produced products worth more than 30 billion euros per year, and employed 
approximately 30,000 persons. As a management team member of the 
manufacturing division he was present in all the core discussions in forming 
the new strategy. Thus, by describing the case in this study, we have an 
opportunity to observe the formation of a new positioning strategy and all the 
relevant parts of the process from inside a corporation. This is a unique 
opportunity to reflect published research results against a real life case 
through direct experiences of what really happened. In this study, it means 
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access to knowledge that would have otherwise been difficult if not impossible 
to acquire by an outside researcher. This applies especially to the observation 
of experiences of live situations; the researcher does not have to interpret 
second hand information or settle for opinions that may have been filtered or 
biased. The exact memos and notes from the meetings cannot, unfortunately, 
be published due to a confidentiality agreement signed by the researcher. 

The role of the case in the study is to act as the source of information for the 
basis of observations and conclusions. In other words, it is not a platform for 
testing hypotheses but is the environment that is studied with the aim of 
producing new knowledge on the characteristics of positioning strategy 
formation in that specific environment. The company is not any company but 
operates one of the leading supply chains in the world and is a leader in its 
industry and the change that is described in this study was a fundamental 
transformation away from the original mode of operation of the company. 
Hence the findings are, if not directly generalizable, relevant proposals that 
form an excellent opportunity for further research. 

Because of his role as a manager of the case company, the researcher had 
unique access to volume, performance and process information. However, as 
the background data cannot be presented because of confidentiality reasons, 
the focus will be on presenting results derived from those data. Furthermore, 
the incidents, persons, organizations, and figures have intentionally been 
altered, simplified, or over-stated in a way that no direct conclusions regarding 
the case company could be drawn, but without sacrificing their relevance to 
the findings. The aim of this study is to illustrate certain real life managerial 
aspects in manufacturing strategy formation and therefore figures, people, 
incidents and organizations are for representative purpose only and should not 
be taken literally. 

The division that is used as a case offers an interesting subject for research 
because of its role in the corporation. Despite being a horizontal support 
division to corporate business units, the manufacturing division had high 
autonomy in defining its functional strategy. Although corporate strategy 
provided the high level guidance, the mechanisms that manufacturing used to 
support corporate strategy were defined within the division, but in close 
cooperation with the business units. However, it was not unusual that different 
views on optimal solutions between the manufacturing division and business 
units were expressed because the latter were maximizing their results whereas 
manufacturing was responsible for corporation-wide solutions and had to 
ensure that no sub-optimums were created. Hence strategy formation and 
decisions related to it are genuine choice situations compared with an 
alternative where a manufacturing division of a corporation is only in a role of 
implementing a strategy imposed by the head office, business units or both. 
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1.7 The organization of the thesis 

This thesis is organized as follows: 
Chapter 1 is an introduction that highlights the motivation for the study and 

the nature of the business and manufacturing environments in consumer 
electronics. The research objectives, terminology, positioning as a core term, 
research methodology and the organization of the study are explained. 

Chapter 2 reviews and forms a synthesis on relevant research in 
manufacturing strategy, strategy formation and social sciences and psychology 
with special focus on their applicability in managerial work.  

Chapter 3 observes the evolution of a new manufacturing strategy and 
factory positioning in a leading consumer electronics corporation. It’s 
transformation from an idea, which was tested through operative activities, to 
making a strategic decision to change factory positions and reorganizing a 30 
000 person division. The progress is illustrated with factory roles and balance 
between global vs. regional management in the organizational structure. 

Chapter 4 describes two traditional attempts to support decision-making in 
the case company. First, it describes briefly the end result of using an analysis-
based approach. Then, structural indicators of a productability analysis are 
applied with data of the case company with the aim of understanding their 
utility in strategic positioning. Special emphasis is placed on managerial 
aspects, i.e. the suitability of the metrics for managerial work and utility of 
results for decision making in a business environment. The chapter also 
revisits a meeting where the initial decision for a new positioning of the factory 
network was done, observes the utilization of a product-process matrix as an 
abstract framework for decision-making and studies criteria that management 
used. It draws conclusions on why the management team was capable of 
making arriving at a decision using an abstract approach when it had failed to 
do so through analytical approaches. 

Chapter 5 introduces a confidence-mode (CM) matrix to describe how the 
strategy formation mode should be linked to confidence in the need to change. 
Alternative ways of applying the matrix are considered and conclusions are 
made on the applicability of the matrix and further requirements for research. 

Chapter 6 discusses key topics of the study and concludes the findings and 
suggests directions for further research. 

1.8 Terminology of the study 

This study uses specific meanings for certain terms that may have other 
meanings in research literature or common language. The following is a list of 
terms that have of may have various interpretations. 

Strategy formation is the process of forming a strategy. It can mean creation 
of a completely new strategy or redefinition of an existing strategy. 

Manufacturing strategy is a strategy that sets strategic guidelines for 
manufacturing. It is typically a functionalization of a corporate strategy, i.e. it 
converts corporate strategic objectives and statements into manufacturing 
specific equivalents. 
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Factory positioning is a subset of manufacturing strategy. Its purpose is to 
define the roles of factories. It defines, amongst others, the product range, 
production process type, and the required capabilities of a factory. Factory 
positioning can also take into account e.g. globalization requirements and 
geography. 

Product-process model is a positioning matrix introduced by Hayes and 
Wheelwright in 1979. See Chapter 2.1.5. for more detail. 

Plant focus is the definition of which products are produced in which 
factories. One product may have several plant focuses, i.e. it is produced by 
more than one factory. 

Factory and operations refer to a unit of production that is governed by one 
factory management team. A factory can have multiple production lines. 

Factory network and manufacturing network refer to all factories of the 
company but are not synonyms of a supply chain. Thus, a factory network is a 
group of parallel supply chain activities where, in this study, there are no 
sequential supply chain activities, e.g. one of the factories acting as a supplier 
to another one in the same network. 

Manufacturing division refers to the case corporation’s organizational entity 
which was responsible for all manufacturing in the corporation. The 
headcount of the division was approximately 30 000 persons, it operated nine 
factories on four continents and produced products worth more than 30 
billion euros per year. 

Production line is a sequence of equipment and people required to create a 
product from components to working end products. 

Product is the end product of the factory under study. 
Trade customer is a company in between the original equipment 

manufacturer and the consumer. A network operator is a typical trade 
customer to a manufacturer in the telecom business. 

Consumer is a person who uses the product. 
Manager refers to a) the researcher in his position as a management team 

member and as the head of a global supply unit, which was responsible for 
optimizing supply capability globally across regionally organized factories in a 
manufacturing division or b) when used in a generic form, to managers of 
similar levels of responbilities. The term does not refer to an operative line 
manager. 

Measure, quantitative measure and metric are something that can obtain a 
definite numerical value. A non-linear measure can only be assigned a pre-set 
number of pre-determined values. A linear measure can be assigned any value 
e.g. between 1 and 100.  

 A structural indicator is a measure. 
Explicit vs. implicit: psychologists define the distinction as e.g. deliberate vs. 

automatic, declarative vs. procedural, conscious vs. unconscious and 
verbalizable-nonverbalizable (Dienes and Perner 1999). In this study “explicit” 
refers to something that is visible or articulated. “Implicit” refers to hidden or 
being in the background without being articulated. 
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Rational systems analysts considered organizations as instruments that 
could be consciously shaped and molded to accomplish given ends. Emphasis 
was placed on rational design and planning under the assumption that 
participants can control developments. The opposite is a natural system, 
viewed as an organic system, as a collectivity that evolves via spontaneous, 
indeterminate processes. System survival was seen as the overriding goal and 
adaptation as the master process (Ainamo 2009). 

Supply management is the operative task of working across organizational 
boundaries to facilitate the maximum utilization of supply capability to deliver 
products to customers.  

1.9 Positioning as a term 

Positioning is a term commonly used to describe changes in products or 
services influencing the competitive position of a firm. Positioning is regarded 
as a group of defensive or offensive actions toward gaining (or regaining) a 
viable position in the industry (Porter 2008). As Porter states, “The corporate 
strategist's goal is to find a position in the industry where his or her company 
can best defend itself against these [competitive] forces or can influence them 
in its favor.” In this study, positioning defines the roles of the factories with 
respect to their product portfolio. Such role definitions could be e.g. “high-end 
factory,” which would mean that the factory focuses on producing products 
from the high-priced or technologically more advanced end of a product 
portfolio. Similarly, a “low-end” factory would produce inexpensive or simple 
products. Some other company might call such factories “special” and “bulk.” 

Positioning has been studied by numerous researchers, e.g. extensively by 
Kela in his dissertation (Kela 1993). Repositioning means changing an already 
existing positioning strategy. 
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2. Literature review 

This chapter reviews research in areas which are central to understanding how 
manufacturing strategy formation, specifically factory positioning, is possible 
in an unpredictable environment. The first Section 2.1 reviews manufacturing 
strategy literature in search of positioning models. The second Section 2.2 
visits strategy research to understand how it addresses strategy formation in 
different types of environments. Third, Section 2.3 looks into social sciences 
and psychology for explanation to how decision making is possible despite the 
challenges involved in predicting the future. Last, Section 2.4 synthesizes the 
findings in the three areas to propose an interrelation between the decision-
making environment and mode of strategy formation. 

2.1 Manufacturing strategy 

Historically, according to Voss (2007), the first operations management 
handbook was “De Re Metallica”, written in 1556 by Georgius Agricola. It is 
generally accepted that the modern foundations of what is now known as 
manufacturing strategy were developed at Harvard in the 1940s and 1950s 
(Voss 1995). A great impact to manufacturing strategy research’s growth into 
an acknowledged field of research was done in 1969, when Wickham Skinner 
published his seminal article “Manufacturing – missing link in corporate 
strategy”. He highlighted the important role of manufacturing: 

 

“A company’s manufacturing function typically is either a competitive weapon 
or a corporate millstone. It is seldom neutral. The connection between 
manufacturing and corporate success is rarely seen as more than the 
achievement of high efficiency and low cost. In fact, the connection is much 
more critical and much more sensitive. Few top managers are aware that what 
appear to be routine manufacturing decisions frequently come to limit the 
corporation’s strategic options, binding it with facilities, equipment, personnel, 
and basic controls and policies to a noncompetitive posture which may take 
years to turn around.” (Skinner 1969) 
 

Skinner’s statement was soon followed by supporting research, such as work 
by Abernathy and Townsend (1975), Utterback and Abernathy (1975), Skinner 
himself (1974) and two broadly acknowledged works of Hayes and 
Wheelwright (1979a, 1979b). These studies, in addition to proving Skinner’s 
original case, established the concept of focused factory and interrelation 
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between product and process life cycles. These will be revisited later in this 
review. 

Voss (Voss 1995) studied research in manufacturing strategy in 1995. He 
concluded that three paradigms in manufacturing strategy had emerged: 
competing through manufacturing, strategic choices in manufacturing and 
best practice. Two other “themes” - process and measurement – had also 
arrived to co-exist in or across the three paradigms (Voss 1995). In 2005, 
another review of manufacturing strategy as a concept and an area of study 
and practice by Voss covered development in the area since the 
aforementioned similar study he did 10 years earlier (Voss 2005). He covered 
the approximately 40 years of history in manufacturing strategy and 
categorized this area of research in again in the same three main areas: 
competing through manufacturing, strategic choices in manufacturing and 
best practice. He found his 1995 classification to be still fully valid, though 
“there has been considerable development in practice and theory that both 
broadens the content and informs the nature of each paradigm”. The 
paradigms and themes are illustrated in Table 2. This classification will be 
used in the following sections in review of relevant manufacturing strategy 
literature. 

In the same year 2005, Hayes et al. proposed that in “today’s fiercely 
contested and ever-changing competitive environment” long-term success 
requires that a company differentiates itself from its competitors by offering 
something unique and valuable to customers. Operations strategy needs to 
emphasize the selection and growth of unique operating capabilities (Hayes et 
al. 2005). They re-presented their product-process matrix, originally 
published in 1979 (Hayes and Wheelwright 1979b) to “guide the adjustments 
in strategy and systems that are likely to be required in a changing world” and 
to “allow one to identify a number of the opportunities and pitfalls a company 
might encounter as it attempts to adjust (or often more damaging, fails to 
adjust) to predictable market shifts.” This matrix will be discussed in Section 
2.1.5 and is illustrated in Figure 11. 
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Table 2. Voss’s manufacturing strategy paradigms (Voss 1995) 

 
However, reflecting back to the examples on Motorola’s fall or iPhone’s 
success in Chapter 1, the market shifts may not be that predictable. Misuse of 
the matrix could lead to an artificial sense of security of the future state, 
similar to an item in a South-African newspaper that Mintzberg et al. (2009) 
used as an illustration of forecasting fallacy: “A weather forecast should be 
obtained before leaving, as weather conditions are extremely unpredictable”. 

Furthermore, Hayes et al. (2005) stated that “sometimes a corporation 
exhibits a strong preference for a single form of competitive differentiation, 
usually reflecting its history or unique resources, so all its strategic business 
units tend to adopt similar competitive strategies. More commonly, though, 
businesses in different markets or industries choose to compete in different 
ways. This should not create problems unless one makes the mistake of 
attempting to service the needs of two or more very dissimilar businesses out 
of the same operations organization.”  

Voss’s classification of manufacturing strategy into two themes and three 
paradigms will be used in the following review of manufacturing strategy 
literature. The two themes will be reviewed first, starting with process in 
Section 2.1.1, followed by measurement in Section 2.1.2. The first paradigm to 
be reviewed in Section 2.1.3 is best practice, followed by the two paradigms 
that are most relevant for this study: competing through manufacturing in 
Section 2.1.4 and strategic choices in manufacturing in Section 2.1.5. 
“Competing through manufacturing” as a paradigm is of special interest 
because it deals with strategy decision elements, “strategic choices in 
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manufacturing” since it focuses on identifying the right structure to support 
strategy.  

2.1.1 Theme 1: Process 

Let’s now look into Voss’s first theme, process. Process was present already in 
Skinner’s seminal article in manufacturing strategy (Skinner 1969). In 
addition to highlighting the benefit of the existence of manufacturing strategy, 
Skinner emphasized the importance of an “orderly process or sequence of 
steps” in making manufacturing strategy, or “manufacturing policy”, as he 
called it. The process was to follow distinct steps, as illustrated in Table 3. 

Although the 14-step process is already 40 years old, two distinct elements of 
this process seem to have stuck in manufacturing strategy process research: 
hierarchical sequence of corporate strategy and analysis. Five years later 
Skinner (1974) refined it as “a recipe for achieving the focused plant”. First 
develop an explicit, brief statement of corporate objectives and strategy. 
Second, translate the objectives-and-strategy statement into “what this means 
to manufacturing.” Third, make a careful examination of each element of the 
production system. And finally, reorganize the elements of structure to 
produce a congruent focus. (Skinner 1974). 
 

Step Action 
1 Analysis of competitive situation 
2 Appraisal of the company’s skills, competences, facilities and approaches 
3 Formulation of company strategy 

4 
Definition (by top executives) of implications of company strategy in terms of 
specific manufacturing tasks. (“These demands should be precisely defined”, he 
adds) 

5 Study of constraints imposed by economics 
6 Evaluation of company skills, resources and so on 
7 Establish company manufacturing policies 
8 Define implementation guidelines for manufacturing systems and procedures 
9 Define implementation guidelines for manufacturing systems and procedures 
10 Define implementation guidelines for manufacturing systems and procedures 
11 Define implementation guidelines for manufacturing operations 
12 Review results 
13 Give feedback to steps 8 and 9 
14 Give feedback to steps 1, 2 and 3 

Table 3. The 14 process steps in manufacturing strategy (Adapted from Skinner 1969) 

 

Fine and Hax (1985) talked about “linkage of manufacturing strategy and 
business strategies,” “manufacturing strategy audit,” “positioning product 
lines in the product or process life cycle and assessing commonalities” and 
“examination of degree of focus.” Leong and Ward (1995) proposed that 
planning (i.e. manufacturing strategy as a part of an essentially hierarchical 
corporate planning framework which assures a fit between manufacturing 
goals and actions and those of the larger corporation) is one of the six main 
elements of manufacturing strategy. Marucheck et al. (1990) studied six firms 
to find out that they were “remarkably consistent in describing the prerequisite 
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hierarchical planning process for formulating manufacturing strategy under 
the umbrella of corporate strategy.” 

However, not all studies highlight only the hierarchical process. Mills et al. 
(1995) identify, that strategy mode and environment have a correlation, as 
listed in Table 4. 

 
 

Strategy mode Environment 
Entrepreneurial Simple; low level of complexity 
Planning Stable; low degree of change 
Ideological Dynamic; high velocity or radical change 
Adaptive Complex; many stakeholders 
Grass roots Turbulent; dynamic and complex 

Table 4. Strategy mode and environment (Adapted from Mills et al. 1995) 

 
They propose that a more complex or dynamic environment calls for adaptive 
and grass roots approaches, referring to Mintzberg’s mode descriptions. 
However, when discussing the use of their framework, they promote the use of 
audits and, as a part of formulation, methods of predicting interactions 
between options in different decision areas over time.  

More recently, Swamidass et al. (2001) hinted, that the top-down approach 
introduced by Skinner, despite having “formed as the basis for many 
observations, recommendations and refinements”, may not be the only way. 
They discovered considerable change in the absence of a top-down approach in 
the form of coherent and incremental pattern of actions, 
manufacturing/process improvement programs and core manufacturing 
capability development programs. 

Manufacturing strategy literature on strategy process mostly assumes that it 
can be done in a top-down or at least hierarchical mode and includes analysis 
in one or more stages. Most works also present a process of analysis-
formulation-implementation as if manufacturing strategy was created a) by a 
group of people conducting analyses, b) bringing the results of those analyses 
to an occasion where a choice and strategy formulation is made and followed 
by c) implementation. This may prove challenging in a situation where the 
future state is ambiguous, as Mills et al. (1995) propose. 

2.1.2 Theme 2: Measurement 

Research on measurement in manufacturing strategy has been active since 
Skinner’s original work. A major portion of focus in the field has gone to 
measuring manufacturing performance, i.e. operational performance. 

White (1996) proposed a taxonomy of 125 strategy-related measures 
according to competitive priority, data source, type of measure, measure 
reference and process orientation. He proposed, for example, that companies 
should use more subjective types of measures from external data sources and 
focus on the use of more benchmark measures instead of self-referenced ones. 
He also called for more use of process input measures in addition to process 
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outcome. Beamon (1999) identified three types of performance measures that 
are necessary components in any supply chain performance measurement 
system: resource, output, and flexibility. Boyer and Pagell (2000) examined 
measures used in survey-based research in operations management and found 
that measures are designed to be generalizable to many environments and 
industries. They argued that better data can be obtained by carefully crafting 
measures for specific situations and/or focusing studies more precisely on 
similar organizations to pinpoint finer grained differences between individual 
organizations. 

Boyer at al. (1997) found that investments in manufacturing infrastructure 
quality leadership, worker empowerment, and soft or non-technical 
integration generally have a positive relationship with performance. De Toni 
and Tonchia (2001) reviewed the literature on production management 
systems and divided the main models into five typologies: strictly hierarchical 
models (characterized by cost and non-cost performances), balanced scorecard 
or tableaux de bord models (several separate performances are considered 
independently), models that can be called “frustum'' (there is a synthesis of 
low-level measures into more aggregated indicators), models which 
distinguish between internal and external performances and models which are 
related to the value chain. (De Toni and Tonchia 2001) 

All these aforementioned studies provide good insight into performance 
measurement and help to explain the positive relationship between 
manufacturing strategy, measurement, and company performance. 
Manufacturing strategy measurement research in generally provides less 
insight on positioning situations, since there seem to be surprisingly few 
scholars who have focused on measuring positions on the product-process 
matrix – considering the very established role of the product-process matrix 
(Hayes and Wheelwright 1979b). Some such studies and scholars will be 
presented in Section 2.1.5. 

2.1.3 Paradigm 1: Best practice 

Voss (2005) stated the following on best practice: “The paradigm of best 
practice usually comes in small isolated pieces such as just-in-time, MRP II, 
FMS, TQM, concurrent engineering and business process re-engineering. 
There has been discussion on whether best practices in themselves bring 
competitive advantage, whether they are universal or context-specific, whether 
they are adopted just for the sake of being enforced rather than good for the 
bottom line, and lastly, whether they are just fads and fashions.” 

Whatever the answers are to these questions and however they may affect 
the content of the practices themselves, this is another area of research that 
will unfortunately not resolve the problem of forming a factory positioning 
strategy in a dynamic business environment. 
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2.1.4 Paradigm 2: Competing through manufacturing 

The competing-through-manufacturing paradigm at its simplest argues that 
the firm should compete through its manufacturing capabilities and should 
align its global capabilities, outsourcing, and service with the key success 
factors, its corporate and marketing strategies and the marketplace (Voss 
1995). Several scholars have highlighted the role of manufacturing strategy as 
a key contributor to a company’s success. Hayes and Wheelwright (1984) and 
Wheelwright and Hayes (1985) introduce four stages in the strategic role of 
manufacturing. The roles could be seen as stages in the development in a 
continuum where manufacturing contributes little to the company’s market 
success at one end, while it provides a major source of competitive advantage 
at the other end. Several other authors have emphasized the importance of 
manufacturing strategy creation in conjunctin with the business strategy and 
other functional strategies, including Fine and Hax (1985), Hill (1986), Berry 
and Hill (1992), Bozarth (1993), Berry et al (1999) and Fynes et al. (2005). For 
example, Fine and Hax (1985) summarized strategy co-designing as follows: 

 

“The manufacturing strategy cannot be formed in a vacuum; it affects and is 
affected by many organizational groups within and outside the firm. Because of 
the interrelationships among the firm’s manufacturing unit, its divisions and 
other units, and its competitors and markets, the process of designing 
manufacturing strategy must be carried beyond the firm’s manufacturing 
organization.” 
 

Research on manufacturing capabilities is a major stream in the competing-
through-manufacturing paradigm. Hayes et al. (2005) highlight capabilities as 
the enabler for a firm’s long-term success in “today’s fiercely contested and 
ever-changing competitive environment.” Several authors have contributed to 
this stream, including Cleveland et al. (1989) with their notion that 
competence is not on-off as Hayes and Wheelwright (1979a) originally 
suggested, Ferdows and Meyer (1990) with their model of cumulative 
capabilities, Hayes and Pisano (1993) on the importance of developing unique 
operating capabilities, Miller and Roth (1994) in their study on competitive 
capabilities, and Swink and Hegarty (1998), who propose that manufacturing 
strategy should “move towards studying the core capabilities that certain 
structural and infrastructural forms encourage.” Unfortunately, the results 
from this stream do not provide much help in forming the factory positioning 
strategy. Before leaving the paradigm, let us look into a well-researched area of 
strategy elements. 

Key decision elements in manufacturing strategy have received a lot of 
attention. Table 5 consolidates results by Fine and Hax (1985), Hayes and 
Wheelwright (1984), Skinner (1986), De Toni et al. (1992), Leong and Ward 
(1995), De Meyer and Ferdows (1987), Hallgren and Olhager (2006) and 
Hayes et al. (2005). The long list of decision elements highlights the nature of 
manufacturing: making strategic manufacturing decisions cannot be done e.g. 
in a process vacuum. Manufacturing is at the intersection of many functions 
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and in a central position in the supply chain. Hence any isolated approaches 
that are centered on one perspective would most likely lead into unwanted 
sub-optimums that could be hazardous to the performance of the supply chain 
and the company as a whole. 

Although here does not seem to be one dominant design for key criteria, 
similarities are evident in the approaches. The criteria do help in 
understanding the underlying information that may be needed when making 
strategic positioning choices. However, at this stage one could have second 
thoughts on whether that information can be handled – especially when 
reflecting back to the complexity of the business environment and the equally 
complex supply chain. To make a quick hypothetical calculation: five product 
segments, six factories and sixteen strategic decision elements in, say, three 
demand scenarios may add up in the worst case to 1440 combinations. Even 
after a radical cut in the number of permutations, an analysis of all the 
scenarios would be an overwhelming task. Thus, even with a good list of 
elements, a method for formulating strategy without the need to buy a super-
computer and hire experts to do simulations needs to be found. 

To conclude, this approach of utilizing numerous criteria – despite being 
very holistic and comprehensive - will probably not be feasible in a very 
dynamic business environment. 
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Element Research 

capabilities Leong and Ward (1995) 

capacity Fine and Hax (1985) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

  Hayes et al. (2005) 

improvement Leong and Ward (1995) 

  Hayes et al. (2005) 

organization De Toni et al. (1992) 

  Hallgren and Olhager (2006) 

  Skinner (1986) 

  Hayes et al. (2005) 

portfolio Fine and Hax (1985) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

R&D Skinner (1986) 

structure De Meyer and Ferdows (1987) 

  Fine and Hax (1985) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

  Hayes et al. (2005) 

suppliers Fine and Hax (1985) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

  Hayes et al. (2005) 

systems De Meyer and Ferdows (1987) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

  Leong and Ward (1995) 

  Skinner (1986), Hayes et al. (2005) 

technology De Meyer and Ferdows (1987) 

  De Toni et al. (1992) 

  Hallgren and Olhager (2006) 

  Hayes and Wheelwright (1984) 

  Skinner (1986) 

action flexibility De Meyer and Ferdows (1987) 

product-process adjustments De Meyer and Ferdows (1987) 

proactiveness Leong and Ward (1995) 

patterns of actions Leong and Ward (1995) 

HR De Meyer and Ferdows (1987) 

  De Toni et al.  (1992) 

  Fine and Hax (1985) 

  Hayes and Wheelwright (1984) 

  Skinner (1986), Hayes et al. (2005) 

quality Fine and Hax (1985) 

  Hayes and Wheelwright (1984) 

  Hayes et al. (2005) 

finance Hayes et al. (2005) 

Table 5. Examples of manufacturing strategy decision elements 
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2.1.5 Paradigm 3: Strategic choices in manufacturing 

This paradigm is based on the need for internal and external consistency 
between choices in manufacturing strategy (Voss 1995). Let us start to explore 
this paradigm by revisiting the focused factory and product and process life 
cycles. 

Skinner (1969) explained the concept of the focused factory as follows: 
 

“A factory that focuses on a narrow product mix for a particular market niche 
will outperform the conventional plant, which attempts a broader mission. 
Because its equipment, supporting systems, and procedures can concentrate on 
a limited task for one set of customers, its cost and especially its overhead are 
likely to be lower than those of the conventional plant. But, more important, 
such a plant can become a competitive weapon because its entire apparatus is 
focused to accomplish the particular manufacturing task demanded by the 
company’s overall strategy and marketing objective.” (Skinner 1969) 
 

He identified three main concepts underlying focused manufacturing: 
 

1. There are many ways to compete besides by producing at low cost 
2. A factory cannot perform well on every yardstick 
3. Simplicity and repetition breed competence (Skinner 1969) 

 

In other words, do not try to produce everything. Concentrate each of your 
factories on a manageable number of products and become excellent in 
manufacturing them –focus on high quality or low cost, but not both. Since 
then, this positioning principle has been the basis of numerous manufacturing 
strategy studies and has not been proven wrong despite critiques e.g. by Hayes 
and Pisano (1993), stating that focus should not be an objective per se and 
Ferdows and De Meyer (1990) arguing that the nature of trade-offs is not 
necessarily as simple as Skinner proposes. 

Hayes and Wheelwright (1979a) introduced a model of product and process 
lifecycles. They established the product-process matrix as a way of combining 
the concepts of product life cycle and process life cycle into a framework for 
describing alternative business strategies and examining their implications for 
the company’s manufacturing organization. The matrix was been recently 
updated in 2005 in Hayes et al (2005). An adapted form of the product-
process matrix is illustrated in Figure 11.  
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Figure 11. The product-process matrix (Adapted from Hayes and Wheelwright 1979a) 

 

The horizontal axis represents product life cycle stages: from low-volume, low 
standardization, one-of-a-kind to multiple products, low volume to few major 
products, higher volumes to high volume, high standardization, commodity 
products. The vertical axis represents respective process life cycle stages: 
jumbled flow (job shop) to disconnected flow (batch) to connected line flow 
(assembly line) to continuous flow. 

The main statements of the matrix are that a) as a product advances in its 
lifecycle (towards maturity), its manufacturing process needs to follow suit or 
vice versa, b) efficient positions are located on the diagonal that runs from the 
upper left corner to the lower right corner and c) despite (b), a company may 
choose an off-diagonal position but in doing that needs to acknowledge the 
risks involved. 

They argue that the concept can be useful in several ways: 
 

1. Determining the appropriate mix of manufacturing facilities, 
identifying the key manufacturing objectives for each plant, and 
monitoring progress on those objectives at the corporate level. 

2. Reviewing investment decisions for plant and equipment in terms of 
their consistency with product and process plans. 
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3. Determining the direction and timing of major changes in a company's 
production processes. 

4. Evaluating product and market opportunities in light of the company's 
manufacturing capabilities. 

5. Selecting an appropriate process and product structure for entry into a 
new market 

 

Since 1979, the product process matrix has gained widespread attention. It has 
received direct support e.g. from Hill (1988), McDermott et al. (1997), Devaraj 
et al.(2001) and Davis and Vokurka (2005) and proposals for enhancement 
from for example Kotha and Orne (1989), Ahmad and Schroeder (2002) and 
Crowe and Nuno (1991), who all have proposed adding a third axis to increase 
the matrix’s utility. Several authors have questioned the on-off nature of the 
trade-offs represented by the diagonal: Kotha and Orne (1989), Das and 
Narasimhan (2001), Safizahed et al. (1996), McDermott et al. (1997), Ahmad 
and Schroeder (2002) and Ariss and Zhang (2002) all argue that for example 
the introduction of new manufacturing technologies allows companies to 
operate profitably in off-diagonal positions. Schmenner and Swink (1998) 
acknowledged the product-process matrix as a “useful framework” and offered 
a theory of swift, even flow as an aid to refining our understanding of it. 

Some authors have applied the matrix in other areas of research, e.g. Tinnilä 
and Vepsäläinen (1995) with their introduction of a service process analysis, 
Johansson and Olhager (2006) linking it with services and Kemppainen and 
Vepsäläinen (2007) extending the use to supply chains. Hämäläinen (2003) 
used the product-process matrix to classify logistics roles in the steel industry. 

Kela (1993), Tinnilä (1997) and Kemppainen et al. (2008) have introduced a 
managerially interesting enhancement to the product-process matrix: they all 
have proposed metrics that can be applied with the matrix in order to quantify 
factory positions. Kemppainen et al. (2008), who built on the work of the first 
two, presented a product-process matrix based “Productability Analysis” with 
six product structure measures and another six measures on process structure, 
as presented in Table 6.  
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Table 6. Descriptions of structural indicators (Kemppainen et al. 2008) 
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They argue the following:  
 

“Together with the proposed set of indicators the product–process matrix allows 
managers to further systemize and extend their intuition on the nature and 
strategic differences of manufacturing operations.  
Furthermore, in addition to strategic planning processes (e.g. Fine and Hax, 
1985) the product–process matrix can now be used when checking if the unit of 
analysis is used for the purpose it has been planned. The productability analysis 
is useful also when assessing and comparing plants and production lines for 
manufacturing strategy, subcontracting alternatives, different structures of 
supply chain, networks of facilities and/or companies, and production 
competences of industries or clusters for international comparisons.” 
 

The product-process framework is interesting in the light of our research 
objectives, since it directly addresses the need to define and illustrate factory 
positions, has gained wide attention and support and has been further 
developed into an analysis tool that is claimed to be applicable on strategic and 
operational levels.  

The take-away from the review of manufacturing strategy literature is that, in 
making a positioning decision, the wide range of possible decision criteria 
means that manufacturing strategy threatens to become overly complicated 
and inefficient without taking a strategic approach. A strategic approach to 
manufacturing will entail well-argumented decisions about: 

 

1. What ranges of products are currently manufactured in what factory. 
2. What range of products ought to be manufactured in what factory 
3. Where are current factory positions (i.e. locations and capabilities)  
4. What ought these positions to be.  

 

In making strategic decisions relative to all four of the above issues, a product-
process matrix may still be a valuable tool for planning and monitoring. 

In other words, one needs to pay attention to factory focus and should be 
able to apply the product-process matrix (maybe even with metrics) in strategy 
formation and will need to ensure that strategy decision criteria are addressed 
in an appropriate manner. The third point, however, gives cause for concern 
due to the potentially huge workload caused by the number of different criteria 
– especially in a highly dynamic environment where the number of possible 
scenarios easily explodes the number of elements to be analyzed. 

This review does not, however, explain how to tackle uncertainty and 
complexity in our quest to define a positioning strategy. Even though 
manufacturing strategy research offers good guidelines for the content of 
strategy and an excellent framework for analysis and illustration of factory 
positions, it does not explain how to build a strategy and predict the future in 
an uncertain environment.  

Manufacturing strategy is meaningless in the absence of a target state that 
e.g. defines how demand will look like in the years to come. In other words, the 
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product-process matrix’s utility as a tool disappears if one is unable to 
formulate a target state. Or, alternatively, one will end up creating numerous 
matrices according to numerous alternative scenarios. The same applies to 
strategy decision elements: as long as the business environment is dynamic, it 
will be impossible – or extremely laborious, at least – to set values for the 
different elements and use them as a basis for decision-making. Thus, we will 
need to look outside manufacturing strategy research to understand how the 
remaining open questions of uncertainty and complexity in strategy formation 
have been approached. 

2.2 Strategy  

Since manufacturing strategy research has not provided a satisfactory answer 
to the problem of how factory positioning strategy can be formed in a dynamic 
business environment, Chapter 2.2 will address strategy research in search of 
models to cope with such an environment. Strategy literature will not be 
reviewed extensively; the intention is rather to find relevant research that 
helps to explain how manufacturing strategy formation is possible in the type 
of business environment described in Chapter 1.2.  

As was discussed in the previous Section 2.1., manufacturing strategy is an 
important part of corporate strategy; there are good guidelines on what criteria 
should be taken into account in making manufacturing strategy decisions and 
there is a potential model for defining factory roles. However, manufacturing 
strategy research does not address the issue of how one can handle unclarity 
and potential complexity in the number of alternative solutions.  

Hayes et al. (2005) define that: “[A]n operations strategy is determined by 
the pattern of the decisions actually made (that is, by what managers do), not 
by what corporate documents say is strategy.” Mintzberg and Waters (1985) 
define strategy as “a pattern in a stream of decisions.” They list the conditions 
that make strategy perfectly deliberate: 

 

“First, there must have existed precise intentions in the organization, articulated 
in a relatively concrete level of detail, so that there can be no doubt about what 
was desired before any actions were taken.  
Secondly, because organization means collective action, to dispel any possible 
doubt about whether or not the intentions were organizational, they must have 
been common to virtually all the actors: either shared as their own or else 
accepted from leaders, probably in response to some sort of controls.  
Thirdly, these collective intentions must have been realized exactly as intended, 
which means that no external force (market, technological, political, etc.) could 
have interfered with them. The environment, in other words, must have been 
either perfectly predictable, totally benign, or else under the full control of the 
organization.” 
 

They go on to state that such conditions are rare and some of the intentions 
are not realized. Thus it is unlikely that a strategy would be perfectly 
deliberate. The same applies for the opposite – “emergent strategy.” Hence a 
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realized strategy is usually a combination of deliberate and emergent elements, 
i.e. intended and unintended. Mintzberg’s (1978) original classification of 
types of strategies is illustrated in Figure 12. 

 

 

Figure 12. Mintzberg’s classification of strategy types 

 

According to Mintzberg (1978), there are two types of strategies: intended and 
realized. There are three possible paths between these two: 

 

1. Deliberate strategies: intended strategies that get realized can be called 
deliberate strategies. 

2. Unrealized strategies: intended strategies that do not get realized, 
perhaps because of unrealistic expectations, misjudgments about the 
environment, or changes in either during implementation. 

3. Emergent strategies: realized strategies that were never intended, 
perhaps because no strategy was intended at the outset or perhaps 
because, as in (2), those that were got displaced along the way. 

 

This definition allows formation of strategy as both intended a priori 
guidelines or as evolved, a posteriori consistencies in decisional behavior 
(Mintzberg 1978).  

Strategy formation is an interplay of three basic forces: an environment that 
changes depending on the business environment, an organizational operating 
system (in the case of manufacturing strategy and the manufacturing network 
and supply chain), and leadership that maintains the stability of the supply 
chain while adapting to changes in the business environment (Mintzberg 
1978). This formation can happen in different modes: e.g. planning, adaptive, 
or entrepreneurial (Bourgeois and Eisenhardt 1988) or rational-
comprehensive vs. political incrementalism (Mintzberg 1978).  

The planning and rational-comprehensive approaches represent a rational 
world where the strategy-maker is a) sufficiently  informed and the 
environment is predictable enough that there is no need for reformulation 
during implementation and b) able to attach definite pay-offs - or at least a 
definite range of pay-offs - to each possible outcome, able to specify the exact 
nature of outcomes, the pay-offs must be completely ordered and, if certainty 
or probabilistic rules are employed, either the outcomes of particular 
alternatives must be known with certainty, or at least it must be possible to 
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attach definite probabilities to them (Simon 1955). Or, as Mintzberg (1978) put 
it: 

 

“To tell management to state its goals precisely, assess its strengths and 
weaknesses, plan systematically on schedule, and make the resulting strategies 
explicit are at best overly general guidelines, at worst demonstrably misleading 
precepts to organizations that face a confusing reality. “ 
 

Such a rational world as described above would be a luxury for a strategy 
maker. Unfortunately it is seldom the case; it is a challenge to think of a 
business environment where the world is absolutely static. And if that were the 
case, why would we need strategy? 

There are several ways in which a strategy can be formed on the deliberate-
emergent continuum. Mintzberg and Waters (1985) identified eight strategy 
types, listed in Table 7 in an order from the most deliberate to the most 
emergent. These eight strategy types are important to understand since they 
do not only illustrate suitable approaches based on emergence or 
deliberateness, but also reflect leadership style. For example, in an 
entrepreneurial company with a very strong leader who has an 
uncompromised understanding of the future, it would be naive to try to form a 
consensus type of strategy. Hence a manager who drives a new strategy will 
need to understand both where he is going on an emergent-deliberate scale 
and make sure the strategy type is a match with the leadership and 
organizational culture.   
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Table 7. Eight strategy types (Adapted from Mintzberg and Waters 1985) 

 
Later Mintzberg et al. (1998, 2009) introduced ten “schools of thought” of 
strategy formation. These are listed Table 8. The first three are prescriptive – 
more concerned with how strategies should be formulated than with how they 
are actually formed. The next six schools are less concerned with prescribing 
than with describing how strategies are made. It could be argued that the last 
school, configuration, is a combination of the other nine. It clusters the various 
elements of strategy formation into distinct stages, or episodes, and describes 
the process as one of transformation (Mintzberg et al 1998). The ten schools 
are described in more detail in Table 9. 
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 Strategy formation as.. School category 

The design school a process of conception prescriptive 

The planning school a formal process prescriptive 

The positioning school an analytical process prescriptive 

The entrepreneurial school a visionary process descriptive (then prescriptive) 

The cognitive school a mental process descriptive 

The learning school an emergent process descriptive 

The power school a process of negotiation descriptive 

The cultural school a collective process descriptive 

The environmental school a reactive process descriptive 

The configurational school a process of transformation descriptive and prescriptive 

 

Table 8. Ten schools of thought of strategy formation (Adapted from Mintzberg 1998) 
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  Design Planning Positioning Entrepreneurial Cognitive 

Sources P. Selznick 
1957 (and 
perhaps earlier 
work, for 
example, by 
W.H. Newman 
1951), then 
K.R. Andrews 
1965 

H.I. Ansoff 1965 Purdue University 
work 1977 (D.E. 
Schendel, K,J. 
Hatten), the notably 
M.E. Porter 1980, 
1985 

J.A. Schumpeter 
1934, A.H. Cole 
1959, and others 
in economics 

H.A. Simon 
1947, 1958 and 
J.G. March 
1958 

Base 
Discipline 

None 
(architecture as 
metaphor) 

Some links to 
urban planning, 
systems theory 
and cybernetics 

Economics 
(industrialization) 
and military history 

None (although 
early writings 
come from 
economists 

Psychology 
(cognitive) 

Champions Case study 
teachers 

"Professional" 
managers, 
MBAs, staff 
experts, 
consulting 
"boutiques" and 
military writers 

As in planning 
school, particularly 
analytical staff 
types, consulting 
"boutiques" and 
military writers 

Popular 
business press, 
individualists, 
small business 
people 

Those with a 
psychological 
bent - 
pessimists in 
one wing, 
optimists in the 
other 

Intended 
Message 

Fit Formalize Analyze Envision Cope or create 

Realized 
Message 

Think (strategy 
making as case 
study) 

Program (rather 
than formulate) 

Calculate (rather 
than create or 
commit) 

Centralize (then 
hope) 

Worry (being 
unable to cope 
in either case) 

School 
Category 

Prescriptive Prescriptive Prescriptive Descriptive (the 
prescriptive) 

Descriptive 

Associated 
Homily 

"Look before 
you leap" 

"A stich in time 
saves nine" 

"Nothin' but the 
facts ma'am" 

"Take us to your 
leader" 

"I'll see it when 
I believe it" 

 

Table 9. Schools of strategy (Adapted from Mintzberg and Lampel 1999) 
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  Learning Power Cultural Environmental Configurational 

Sources C.E Lindblom 1963, 
R.M. Cyert and J.G. 
March 1963, K.E. 
Weick 1969/1979, 
J.B. Quinn 1980 and 
C.K. Prahalad and G. 
Hamel 1994    

G.T. Allison 
1971 (micro), 
J. Pfeffer and 
G.R. Salancik 
1978, and 
W.G. Astley 
1984 (macro) 

E. Rhenman 
1973 and R. 
Norman 1977 in 
Sweden. No 
obvious source 
elsewhere 

M.T. Hannan and 
J. Freeman 
1977, 
Contingency 
theorists (e.g. 
D.S. Pugh et al. 
1968) 

A.D. Chandler, 
McGill University 
group (H. 
Mintzberg, D. 1979 
Miller and others 
1984), R.E. Miles 
and C.C. Snow 
1978 

Base 
Discipline 

None (perhaps some 
peripheral links to 
learning theory in 
psychology and 
education).   Chaos 
theory in 
mathematics 

Political 
science 

Anthropology Biology History 

Champions People inclined to 
experimentation, 
ambiguity, 
adaptability 

People who 
like power, 
politics and 
conspiracy 

People who like 
the social, the 
spiritual, the 
collective 

Population 
ecologists, some 
organization 
theorists, splitters 
and positivists in 
general 

Lumpers and 
integrators in 
general, as well as 
change agents 

Intended 
Message 

Learn Promote Coalescence React Integrate, transform 

Realized 
Message 

Play (rather than 
pursue) 

Hoard (rather 
than share) 

Perpetuate 
(rather than 
change) 

Capitulate (rather 
than confront) 

Lump (rather than 
split, adapt) 

School 
Category 

Descriptive Descriptive Descriptive Descriptive Descriptive and 
prescriptive 

Associated 
Homily 

"If you don't succeed, 
try, try again" 

"Look out for 
number one" 

"An apple never 
falls far away 
from the tree" 

"It all depends" "To everything 
there is a season" 

 

Table 9 continued: Schools of strategy (Adapted from Mintzberg and Lampel 1999) 
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When manufacturing strategy research is compared - especially the product-
process matrix – it is easy to find a close connection to three of the ten schools 
of thought by Mintzberg (1998): the evaluation of alternative strategies and 
choice of the best one of the design school; the hierarchical structure of 
corporate, business and functional strategies of the planning school and the 
notion of certain positions being more desirable than others and the reliance 
of calculation and analysis of the positioning school. 

Mintzberg et al. (1998) also plotted the ten schools on an internal process-
external world matrix, as illustrated in Figure 13. 

 

 

Figure 13. Schools of strategy in a process–environment matrix (Mintzberg et al. 1998) 

 
The approaches that are more deliberate plot towards the bottom, or toward 
the part of the matrix where the external environment is comprehensive and 
controllable. The strategy approaches that are better suited to more ambiguous 
environments obviously adapt more readily to the environment (Mintzberg 
and Lampel (1999) and plot towards the upper half of the matrix.  

The good news in terms of forming manufacturing strategy is that the 
schools which bear a close relation to manufacturing strategy are located at the 
rational, rather than the natural, end of the internal process axis. This makes 
sense, e.g. when one reflects on the rigidity of a manufacturing network as 
illustrated in the introductory chapter. It would be difficult to think of 
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manufacturing and manufacturing strategy formation as “as a collectivity that 
evolves via spontaneous, indeterminate processes.”  

The bad news is that they plot towards the “comprehensive, controllable” 
end of the external world axis. In other words, according to Mintzberg et al. 
(2009), factory positioning is a suitable approach in manufacturing as long as 
the world is predictable:   

 

“Strategy analysis would appear to be appropriate for strategy making where 
conditions are sufficiently established and stable to offer appropriate data which 
can be analyzed at a single center.” 
 
“To engage in strategic planning, an organization must be able to predict the 
course of its environment, to control it, or simply to assume its stability. 
Otherwise it makes no sense to set the inflexible course of action that constitutes 
a strategic plan.” 
 

This is unfortunately not the case in the business environment that is of 
interest in this study. In this respect, defining and locking factory roles with a 
product-process model without considerable confidence in the future – despite 
its wide acceptance – could not be considered managerially wise. 

To synthesize on strategy formation, as reviewed in this Section 2.2: 
 

1. Strategy can be deliberate, emergent or a hybrid of the two 
2. Emergent strategy formation is better suited in an unpredictable 

environment 
3. There are several types of strategy formation and schools that may be 

applicable in strategy formation 
 

In other words, one must understand the decision-making environment in the 
choice of formation mode, i.e. whether one decides to proceed in a deliberate 
mode or choose a more emergent approach. Understanding is also required on 
what school of strategy formation the approach represents and how it is 
compatible with the business environment. 

An acknowledged factory positioning framework has been found and there is 
a good understanding of the elements needed to define manufacturing 
strategy. The lesson is also that since the environment is unpredictable, one 
needs to form strategy in an emergent mode. An unfortunate observation was 
that at least Mintzberg et al. do not support using a positioning model to make 
strategy (though they do not rule out the possibility of using such an analytical 
tool as input for strategy). 

However, not all open questions have been covered. The analytical and 
positioning approaches are not suitable in a dynamic environment. This 
creates a problem, since the only widely acknowledged and also otherwise 
interesting framework happens to be an analytical and positioning model. 
Additionally, the potential complexity of the work required to formulate a 
strategy is still unaddressed. Even though analytical models are not 
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encouraged in an obscure environment, the only possibility would be to try to 
cope with the complexity - unless a means other than analysis is found to deal 
with obscurity and complexity. In any case, the need to understand how 
positioning is possible in a dynamic industry remains and should be 
addressed. The next section will discuss how psychology and social sciences 
can come to the rescue. 

2.3 Recoding and bounded rationality 

The previous two Sections 2.1 and 2.2 emphasize that there is a good 
positioning model in the form of the product-process matric by Hayes and 
Wheelwright (Hayes and Wheelwright 1979a), further enhanced by Hayes et al 
in 2005 (Hayes et al 2005) and numerous other researchers. The 
productability analysis of Kemppainen et al. (2008) is of special interest 
because it quantifies factory positions. It has also been shown that an 
emergent mode of strategy formation is better suited to unclear environments. 
How can the dilemma of having found a positioning model which requires 
analysis with an emergent mode of strategy formation be resolved, especially 
when the future is unpredictable? An analysis of potential future scenarios 
would mean analyzing all possible scenarios. 

Before engaging in endless data gathering and analyses, however, it is 
worthwile to note what has been said about information needs in making a 
decision in a complex or dynamic situation. Feldman and March (1981) 
summarized six observations about the gathering and use of information in 
organizations. The results are an interesting contrast to what was said in 
Section 2.1.4 of this study about the need for various strategy decision 
elements: 

 

1. “Much of the information that is gathered and communicated by 
individuals and organizations has little decision relevance. 

2. Much of the information that is used to justify a decision is collected 
and interpreted after the decision has been made, or substantially 
made. 

3. Much of the information gathered in response to requests for 
information is not considered in the making of decisions for which it 
was requested. 

4. Regardless of the information available at the time a decision is first 
considered, more information is requested. 

5. Complaints that an organization does not have enough information to 
make a decision occur while available information is ignored. 

6. The relevance of the information provided in the decision-making 
process to the decision being made is less conspicuous than is the 
insistence on information.” 

 
They continue as follows: “Organizational participants seem to find value in 
information that has no great decision relevance. They gather information and 
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do not use it. They ask for reports and do not read them. They act first and 
receive requested information later. In short, most organizations and 
individuals often collect more information than they use or can reasonably 
expect to use in the making of decisions. At the same time, they appear to be 
constantly needing or requesting more information, or complaining about 
inadequacies in information”. (Feldman and March 1981) 

Mintzberg et al. (2009) stated the following about the “the soft underbelly of 
hard data”: –“firstly - hard data is often limited in scope, lacking richness and 
often failing to encompass important noneconomic and non-quantitative 
factors, secondly -much hard information is too aggregated for effective use in 
strategy making and – last - much hard information arrives too late to be of 
use in strategy making.” They also had a clear opinion on developing strategy 
with analysis: “In our view, no one has ever developed strategy through 
analytical technique. Technique has certainly fed useful information into the 
strategy-making process. But it has never developed a strategy.” 

Even if meaningful and good quality data are available, there is a limit to 
how much information a human can handle. Miller (1956) proposed that the 
information processing capacity of an average individual is seven plus minus 
two objects or digits (It is assumed in this study that the human being has not 
evolved dramatically in cognitive capacity since then). He argued that the 
number of bits - i.e. the amount of information required to make a decision 
between two equally likely alternatives – can be increased by grouping it into 
units or ‘chunks’ and then recoding it. He illustrated it as follows: 

 

“A man just beginning to learn radiotelegraphic code hears each ‘dit’ and ‘dah’ 
as a separate chunk. Soon he is able to organize these sounds into letters and 
then he can deal with the letters as chunks. Then the letters organize themselves 
as words, which are still larger chunks, and he begins to hear whole phrases. I 
do not mean that each step is a discrete process, or that plateaus must appear in 
his learning curve, for surely the levels of organization are achieved at different 
rates and overlap each other during the learning process. I am simply pointing 
to the obvious fact that the ‘dit’s and ‘dah’s are organized by learning into 
patterns and that as these larger chunks emerge the amount of message that the 
operator can remember increases correspondingly. In the terms I am proposing 
to use, the operator learns to increase the bits per chunk. … the span of absolute 
judgment and the span of immediate memory impose severe limitations on the 
amount of information that we are able to receive, process, and remember. By 
organizing the stimulus input simultaneously into several dimensions and 
successively into a sequence of chunks, we manage to break (or at least stretch) 
this informational bottleneck.” 
 

To put it more briefly, a human being is incapable of handling a large amount 
of explicit information at a time, but can handle a larger amount of absolute 
information if presented through a limited number of units to which he can 
relate background information.  

Kahneman (2003) noted that “traditional economic theory assumes that 
humans represent the ‘economic man,’ who, in the course of being ‘economic,’ 
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is also ‘rational.’ The standard of rationality in economics is the maximization 
of subjective expected utility.” Similarly, Simon (1979) stated that rational 
choice would require a) knowledge of all the alternatives that are open to 
choice, b) complete knowledge of, or ability to compute, the consequences that 
will follow on each of the alternatives, c) certainty in the decision maker's 
present and future evaluation of these consequences and d) the ability to 
compare consequences, no matter how diverse and heterogeneous, in terms of 
some consistent measure of utility. Tversky and Kahneman (1986) argue that 
this is not true in practice; actual behavior is too remote from the normative 
theory. 

Simon (1979) introduced bounded rationality as a means to cope with 
complex decision situations; one can look for satisfactory choices instead of 
optimal ones. Bounded rationality involves two central concepts: search and 
satisficing. A decision maker has formed an aspiration of how good an 
alternative he is looking for. As soon as he discovers an alternative for choice 
meeting his level of aspiration, he will terminate the search and choose that 
alternative. Simon called this mode of selection satisficing. The important 
thing about search and satisficing is that it shows how choice can actually be 
made with reasonable amounts of calculation, and using very incomplete 
information, without the need for optimizing. 

Simon (1979) also extends his thinking to information processing: 
 

“Information processing theories envisage problem solving as involving very 
selective search through problem spaces that are often immense. Selectivity, 
based on rules of thumb or "heuristics," tends to guide the search into 
promising regions, so that solutions will generally be found after search of only 
a tiny part of the total space. Satisficing criteria terminate search when 
satisfactory problem solutions have been found. Thus, these theories of problem 
solving clearly fit within the framework of bounded rationality that I have been 
expounding here.”  
 

He explained in other words that decision makers can satisfice either by 
finding optimum solutions for a simplified world, or by finding satisfactory 
solutions for a more realistic world. 

Hamel and Prahalad (2005) introduced strategic intent, where “top 
management is specific about the ends but less prescriptive about the means” 
and “strategic intent provides consistency to short-term action, while leaving 
room for interpretation as new opportunities emerge.” Their scope of intent 
definition was corporate level competitive strategy but the logic should work 
equally well for a functional strategy such as manufacturing strategy. Thus, 
instead of creating a deliberate and descriptive strategy, one can formulate a 
manufacturing positioning intent that envisions the target state but still leaves 
room for interpretation. It is not an immediate imperative for change, but does 
show direction. Hence management avoids making irreversible moves with 
inadequate knowledge but can already point the focus of the manufacturing 
organization in the desired direction. 
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To summarize on required information: 
 

1. Gathering of information is not a value per se 
2. Man has a limited capability of processing information 
3. The cognitive bottleneck can be widened by recoding 
4. Search and satisficing are mechanisms worthwhile to utilize 

 

Thus, instead of attempting to gather all the necessary information on all 
possible scenarios, one needs to consider what information is relevant and 
how one could present it in a manner that is sufficient for decision making.  

Now the remaining open questions on complexity and unclarity should have 
been answered: one can tackle complexity by recoding and unclarity by search 
and satisficing. Also, one does not necessarily need to cast strategy in concrete 
but can consider instead creating a strategic intent that does not yet need to 
result in far-reaching change. A mitigating finding is that decision-making 
does not necessarily require truckloads of data. Now the findings of this theory 
review will need to be pulled together. 

2.4 Theory synthesis 

Research in manufacturing strategy, strategy formation, recoding and 
bounded rationality has been reviewed in the previous Sections 2.1, 2.2 and 2.3 
with reference to the question of how formation of manufacturing strategy in 
the form of factory positioning is possible in an unpredictable environment. 
The three areas of research are illustrated in Figure 14 below. 

 

 

Figure 14. Intersection of the three reviewed areas of research 

 
The product-process matrix is a central model in manufacturing research. It is 
very promising as a framework for factory positioning but carries two 
handicaps in relation to this research: even though one may be able to analyze 
factory positions, how does one know if they are in the right place if the future 
state is not known. More importantly, the matrix is not intended to be used in 
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a world where there are no fixed points or at most only a marginal number of 
them. Strategy decision elements may help one to take into account necessary 
aspects, but it may still be necessary to handle an overwhelming amount of 
information if one decides to take the analysis path. Hence there remains the 
question of whether the matrix could be of use in some other way than 
originally intended. 

Strategy may be realized as emergent, deliberate, or a hybrid of the two. The 
appropriate approach depends on a variety of actors, including the 
predictability of the environment. The nature of the environment also plays a 
role in determining the suitability of a strategy school of thought: e.g. the use 
of methods by the positioning school assumes a predictable environment and 
rational internal processes.  

Decisions can be made with a limited amount of information through search 
and satisficing. The process of search and satisficing may involve the use of 
heuristics. Furthermore, humans are said to be capable of bundling 
information so that they do not exceed their cognitive limitations. This offers 
the possibility to observe whether a complex environment can be simplified 
and uncertainty decreased to an extent that a satisficing target state can be 
identified and a positioning decision is possible.  

Hence the key findings relevant to this study are the following: 
 

1. Manufacturing strategy formation will benefit from the use of a large 
set of strategy decision elements since manufacturing is at the 
intersection of many functions and only one part in the supply chain. 

2. The product-process matrix offers an interesting platform for the 
search for new factory positions. Its use as a framework to discuss an 
emerging positioning strategy by taking advantage of satisficing and 
recoding should, according to the literature reviewed, have the 
potential for success. 

3. Productability analysis introduces structural indicators that may be of 
value in assessing factory positions and thus is a potential 
enhancement to the original, more descriptive, product-process matrix 
and may be an interesting add-on to decision-making. 

4. The more unpredictable the environment is, the more emergent 
elements should appear in a manufacturing strategy. In other words, if 
management has only a little evidence to support a new positioning 
strategy, they should select an emergent approach for formation of a 
positioning proposal. When the evidence becomes clearer, they can 
proceed towards more deliberate formation approaches. 

5. Search and satisficing as a phenomenon may offer an opportunity 
make a decision without analyzing or optimizing before the 
environment becomes highly comprehensive.  

 
First mover advantage may be paramount in a dynamic industry and, on the 
contrary, a follower approach to manufacturing strategy may lead to loss of 
competitive advantage. Hence management may want to seek solutions before 
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reaching the clarity levels required in traditional manufacturing strategy 
approaches. 

It appears that two distinct approaches to decision making in strategy 
formation can be identified, as illustrated schematically in Figure 15. When the 
environment or target state is unclear, strategy formation is feasible through 
learning and the use of heuristics. This also allows one to benefit from the 
phenomenon of search and satisficing when there is still not enough 
information. The other extreme is a situation where the environment is clear. 
In this case strategy formation can be clearly more deliberate and can be based 
– as information is available – on analysis, calculation, and models. The two 
empty corners in the matrix illustrate choices that are not intuitively good. If 
the decision making environment is unclear, to use analytics and calculations 
does not make sense, as does not either to form strategy through learning 
when the decision making environment is clear. 

 

 

Figure 15. Approaches to strategic decision-making 

 
This concludes the review on theoretical support to factory positioning and 
manufacturing strategy formation. The following Chapters 3 and 4 will review 
a manufacturing strategy formation and factory positioning process from three 
perspectives: the strategy formation mode and two approaches, the analytical 
and the abstract, to decide on factory positioning as part of manufacturing 
strategy formation. 
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3. Manufacturing strategy formation in a 
consumer electronics company 

This Chapter 3 will follow a major manufacturing strategy formation over a 
period of 3½ years in an internationally significant consumer electronics 
manufacturing company. The strategy formation will be followed step-by-step 
to gain understanding how increasing clarity of the future was reflected in the 
mode how strategy was formed. Figure 16 illustrates the progress of the case 
and the structure of this chapter. 

 

 

Figure 16. Progress of the case and structure of Chapter 3 

 

The researcher was a senior manager in the manufacturing division 
management team and a key contributor to the new strategy. The 
manufacturing division, where the researcher worked as head of global supply, 
had high autonomy in defining its own functional strategy. While corporate 
strategy provided high-level guidance, how the manufacturing division 
supported corporate strategy was defined within the division, in close 
cooperation with the business units. Thus the management team of the 
division had both the pleasure and the onus of deciding on the manufacturing 
structure that would best serve the corporate strategy.  

As illustrated in Figure 17, organization charts have been used to illustrate 
changes in the operations and roles of a factory. The purpose of using 
organization charts is to highlight two points in the progress of the new 
strategy. First, governance of factories has been illustrated with a solid or 
dotted line, the former illustrating the prevailing dimension. Governance of 
factories reflects how well the mission of globalization was proceeding versus 
the original regional focus. Second, factory roles and relations are presented 
with shapes and colors. Similar colors and shapes indicate virtually 
homogenous roles. Similar shapes and different colors illustrate that although 
the factories are still bound together (shape), their roles are beginning to differ 
(color). Different colors and shapes indicate clear distinctions in roles. The 
role of factories is an indicator of how well the positioning strategy has been 
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adapted from a one-size-fits-all approach to one where factories have distinct 
roles and concentrate on producing only a certain part of the product portfolio. 

 

 
 

Figure 17. Illustration of organizational relations and factory roles 

 

The Global Supply unit is of special interest because its role reflects the 
acceptance level of global supply management and, effectively, the general 
acceptance level of a new global structure strategy.  

3.1 Manufacturing strategy formation in the case company 

This chapter describes step-by-step how a major manufacturing strategy 
formation and factory positioning as its subset proceeded in the case company 
over a time period of 3½ years. 

3.1.1 Starting point 

The corporation was reorganized in the beginning of our period of observation. 
The previous organization had been business-unit-specific, i.e. two business 
units had their own manufacturing departments. Reorganizing resulted in 
splitting the two business units into four, where one of the original pairs 
continued to have its own manufacturing department. The remaining three 
business units were served by a single manufacturing division managed by a 
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global management team. The manufacturing division was divided into three 
(vertical) regional entities responsible for factories in their respective regions. 
The division also comprised (horizontal) global entities, including a unit 
(“global supply”) to maximize supply from a global perspective across the 
regions. Global supply was also responsible for the global factory positioning 
strategy, which was a core part of the global manufacturing strategy. The 
reorganization is illustrated in Figure 18. The manufacturing division that is 
studied in this dissertation is the one on the right-hand side, serving business 
units B, C and D. 

 

 
 

Figure 18. Case company structure before and after reorganizing in Year 0 

 

The global management team consisted of regional and global unit heads and 
was chaired by the global head of manufacturing. Thus factories reported to 
the regional manufacturing managers and the global supply unit acted as a 
coordinator to ensure the factory output was maximized across regions. A 
simplified illustration of the share of responsibilities over factories is 
illustrated in Figure 19. 
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Figure 19. Manufacturing structure at starting point – Year 0 

 
At this point of time, the head of global supply was given, in addition to his 
responsibility of coordination across regions and positioning strategy, a 
hidden mission to prove that managing factories globally added value to the 
company. Value added was defined as increasing supply of products to 
customers compared to a situation where the regional entities would be 
working independently and supplying each other on an on-need basis. 

The head of global supply chose two missions: to transform supply 
management from a regional mode to global and repositioning factories into a 
global configuration. Global supply management, a formal way of managing 
factory output across regional organization boundaries, was important because 
this way he could illustrate in practice the benefits of a global approach vs. the 
then-existent regional focus. If global supply management failed to bring 
benefits (in the form of basically one deliverable: more profit), it would be 
virtually impossible for him to promote any global factory positioning 
solutions. He set global factory positioning as the ultimate goal because this 
way a global way of operating would be ensured - structure would reflect 
strategy. 

Manufacturing strategy was global-regional after reorganizing the 
corporations and at the start of the period of observation. The corporate 
strategy process was designed in a hierarchical manner so that business units 
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adopted the corporate strategy, i.e. they created their business strategies to 
support the corporate strategy. Business strategies were then cascaded to the 
functional divisions, including the manufacturing division, to be taken into 
account in their functional strategies.  

The global manufacturing strategy served as an umbrella that set focus 
points and performance targets in regions. As long as it supported the 
corporate and business strategies, the manufacturing division had a high level 
of independence in defining its functional strategy. Thus factory positioning, 
which was a core part of manufacturing strategy and which defined what 
factories produce, was almost entirely in the hands of the manufacturing 
division management team. The role of factory positioning was central in 
manufacturing strategy because it operationalized strategy by defining it 
structurally. 

3.1.2 Year 1: Initial trials to manage supply globally 

The head of global supply had to define his approach and eventually 
implement a global factory positioning strategy. Opposing the regional 
approach and proposing a global strategy when a regional organization had 
just been created would have been futile and also confusing to the 
organization. A more cautious and sustainable approach had to be chosen. 

The head of global supply decided to move in small operative steps. These 
steps meant working daily in a global mode and cooperating with regional 
teams in supply planning and plant focus. The approach soon managed to 
generate more sales for the company and gained a positive reputation for a 
global way of operating: after a few months of existence, global supply 
managed to increase the availability of products by utilizing the capacity of a 
factory in one region to support a sudden demand increase in another. The 
value of coordinating supply globally was now evident and the head of global 
supply started making plans to introduce a global approach to manufacturing 
strategy. 

Global supply management at this stage was a semi-official process to make 
cross-regional production and plant focus decisions. It, however, was generally 
still seen as a useful supplement to the regional way of operating, not as an 
emergent global mode of operation.   

Figure 20 illustrates the situation at the end of Year 1: factories are 
structured regionally and global supply acts as a coordinator. Factories do not 
have distinct roles but can produce from the corporate product portfolio any 
product that is sold in their respective region. 
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Figure 20. Regional mode with homogenous factories during Year 1  

 

The head of global supply made no explicit efforts to change the 
manufacturing strategy yet. Instead, he used his energy to use the successes 
and failures of operative activities to start undermining the legacy of regional 
thinking and plant the seeds of globalization. Thus the manufacturing strategy, 
i.e. the functional strategy of the division, showed no sign of either global 
supply management or of new global positioning. 

3.1.3 Year 2: Introduction and first acceptance of the emergent strategy 

The head of global supply succeeded during Year 1 to prove that global 
coordination of supply brought clear value to the company. After a year, the 
working procedures of his unit had become routine and he had no need to 
justify its existence. Global supply management, however, created frequent 
conflicts when it enforced supply decisions that were globally optimized 
instead of honoring regional sum-optima. The head of global supply had to 
find a way to enhance his team’s performance without ending up on a collision 
course with the regions. 

In one of its routine meetings the management team reviewed future 
demand estimates and observed that demand seemed to be polarizing. The 
product portfolio had been heavy in the mid-range, as illustrated in Figure 21. 
The figure shows the global distribution of products sold at that point of time. 
High-end products were advanced products bought mainly by technologically 
oriented customers. Mid-range products were designed to satisfy the needs of 
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an average customer, whereas low-end products were cheap products with 
limited functionality. Low-end products were mainly designed to be sold in 
emerging markets. However, long term sales forecasts constructed by sales 
units around the world were proposing strong growth at both ends of the 
portfolio: the “low end,” i.e. the technologically less challenging products and 
the “high end,” products with the latest technological innovations. Figure 22 
highlights the actual growth in high, mid and low segments in the forecasted 
horizon. 

 

 

Figure 21. Product portfolio at start of Year 1 
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Figure 22. Segment specific growth as forecasted by sales units 

 

There was a growing consensus in the manufacturing division management 
team that the manufacturing model so-far – to keep capability to produce a 
wide range of products on the majority of sites – needed to be reviewed.  

The prevailing positioning of the factories was a remnant from the time when 
manufacturing had started more than ten years earlier. At that time volumes 
had been clearly smaller and the product portfolio simpler. The nine factories 
were regionally oriented and were positioned according to a one-size-fits-all 
strategy, i.e. they were capable of producing any product in the portfolio – 
from the simplest low-end product to the most complicated high-end device. 
Their portfolios were generally wide, though they had a regional flavor in the 
proportions of high-end, mid-tier and low-end products.  

Fast volume growth brought with it two issues to be solved: capacity and 
geography. As volumes were growing, the company was to face capacity 
constraints in the not so distant future. Previously factories had been growing 
with demand but the global volumes were approaching a point where some 
factories were reaching their practical maximum size.  

In the early days of the industry, demand for the products was mainly in one 
region. Now strong growth was anticipated outside the traditional market 
area. The factory network had been built to serve mainly the original market 
and it was obvious that a good service level across the global customer base 
could not be maintained if special attention was not put on ensuring that 
factory product mixes support the demand profile in each geographical area. 

The head of global supply took on the task of organizing positioning strategy 
sessions with his colleagues in the manufacturing division management team 
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in response to the new volume forecast. This was an opportunity to take a step 
forward in implementing a global way of operating and to decide on new 
factory positioning. 

He made two failed attempts to analyze future scenarios and come to a 
decision on the strategy with the manufacturing division management team. 
These attempts and another approach, which will be described in Chapter 4, 
resulted in a decision to introduce two global manufacturing categories with 
distinct product portfolios. But it was not yet an organizational division; 
although the factories remained under regional leadership new role 
terminology was introduced in strategy and these terms and their basic 
definitions were applied across regions. The first concrete step towards 
globalization had been taken.. Global supply management remained as a 
coordinating role. 

Figure 23 illustrates the situation at the end of Year 2: the factories are still 
managed regionally and global supply management acts as a coordinator. 
Specific factories have been exposed to new role terminology and they have 
received preliminary roles. 

 

 
 

Figure 23. Regional mode with role terminology introduced during Year 2 
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3.1.4 Year 3: First structural implication and second approval 

The new model had now been introduced and initially approved. It appeared 
in strategy in the form of new terminology yet lacked a strong imperative or 
detailed description of the implications for the factories. Nevertheless, the 
work of the head of global supply was not finished. A few phrases in strategy 
slides and some (even dramatic) plant focus and refocus decisions were not 
sufficient to guarantee a sustainable transformation. Three specific actions 
during Year 3 further solidified the status of the new strategy. 

Global supply optimization had been working on the same basis as originally 
started at reorganization. It was working well and still delivering results. 
However, the rate of improvement was slowing down. A virtual global team 
with regional members that occasionally had to work against the interest of 
their superiors and local organizations was asymptotically approaching a 
performance maximum that prevented it from achieving further efficiency. At 
the same time, since the improvement in delivery capability had been widely 
acknowledged and product portfolios were simultaneously globalizing, 
demands for enhanced performance and a clear global approach began to 
appear from upper management and the business units.  

Hence the head of global supply organized yet another workshop, this time 
on volume planning. The objective of the session was to work out what type of 
operative mode would best suit optimization of supply on a global scale. At the 
end of this session the management team proposed to organize supply 
management globally.  

The other step towards sustainability was through strategy, where the intent 
to create two factory categories was intensified. It was no longer a phrase on a 
slide introducing new terminology, but one of the core drivers of the functional 
strategy. Although the categories did not have organizational implications, 
they did have obvious implications for the factory environment since now the 
factory roles were clearly designed in cooperation with the business units, 
which in turn started to adjust their product introduction process according to 
the categorization. Strategy also introduced the management’s aim to 
reorganize supply management globally. 
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Figure 24.   Regional mode with factory roles defined and global supply management during 
Year 3 

 

Figure 24 illustrates the situation at the end of Year 3: factories are governed 
regionally but their supply is managed globally. Factories have clear distinct 
roles: three have been classified as high-end, five as low-end. 

A third action to make strategy sustainable was to implement the strategy in-
to factory product portfolios. Global supply management made a complete 
review of the company’s product portfolio plant focuses. They also observed 
that the polarization of demand was already visible in the demand plan, which 
forecast the situation for only a few months at a time. A review of plant focuses 
revealed that mid-tier or low-end products accounted for over half of the 
product range of the high-end factories and low-end factories were also pro-
ducing a large number of high-end products. Hence the unit decided to refocus 
the plants, resulting in factory portfolios that were clearly more in accordance 
with the strategy than they had been initially.  
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Figure 25.   Change in factory portfolios after implementing the new positioning strategy 
during year 3 

 

The change illustrated above is extreme if one looks at it from a conventional 
industry perspective. A car manufacturer, for example, would face 
considerable challenges in turning its factories around in such a short period 
of time. The same would apply e.g. to a steel plant. But a rapid change of this 
kind in plant focus was also enormous for the case company. Moving products 
from one factory to another required not only changing line configurations in 
the factories, but also redirecting entire supply chains of hundreds of millions 
of components from one continent to another. It was equally challenging to 
equip the workforce with completely new competences. 

3.1.5 Year 3½: The final step 

The high-end and low-end factory categories and a global way of operating had 
become the norm. There were no mid-tier factories and the product portfolio 
had been divided respectively. The next step that would soon happen would 
take it beyond easy reverse. Demand had already polarized so concretely that 
the order book was polarized, not only demand estimates. 

The manufacturing division management team continued its strategy 
sessions. The speed and completeness of implementing the strategy were 
central topics. Some regions were slow in cleaning their factories from 
products that were of wrong category. There was also evidence of regions 
enforcing regionally sub-optimal decisions which were working against a 
global optimum. The management team decided to make a change to ensure 
the strategy is implemented in full. 

The management team met in a series of workshops and preparatory 
meetings and came to the conclusion that the organizational structure no 
longer supported strategy. As the intent was to operate globally in supply, the 

Figure 25 illustrates how much factory portfolios changed in a year. 
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outcome was that the manufacturing division needed to be reorganized 
accordingly.  

Although the subsequent design of the new organization was built from 
scratch, the strategy with two factory categories and a global approach was so 
firmly established that the manufacturing division management team decided 
to create two globally managed organizations – one around factories for high-
end products and another for ones with cost-sensitive products. Regional 
boundaries ceased to exist and Global Supply was split into the two global or-
ganizations. 

Figure 26 illustrates the final outcome: factories are in global high-end and 
low-end organizations. The product portfolios of the companies were 
implemented accordingly – high-end factories produced high-end products 
and low-end factories produced low-end products. Mid-tier products as a 
manufacturing category disappeared. Global supply was integrated into the 
categories; it was no longer needed as a separate entity because supply 
management had become globally focused by norm. Strategy had become 
structure. 

 

 

 

Figure 26. Global manufacturing structure during Year 3½ 
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3.2 Observations and conclusions on the strategy formation 
process 

How did an approach that was in contradiction with a newly formed structure 
transform into a belief that changed the entire organization? The business 
environment did not change dramatically in terms of predictability during the 
period observed. The volumes at hand were forecasts and they were no 
different from any other forecasts made on a frequent basis. Everyone in the 
management team understood that in time they could and most likely would 
change – even to considerable extent. However, two things had already 
changed. The polarization of demand became more and more evident as time 
passed. Similarly, the global approach to coordinating supply gained 
increaseing acceptance. As stronger evidence was obtained, the mode of 
strategy formation was altered accordingly. The observed development of 
evidence for a new factory network structure, i.e. positioning and the 
corresponding mode of strategy formation, are illustrated in Table 10. The 
table also introduces new terminology, which will be described later in this 
section. Demand was rather homogenous and regional during Year 1, early in 
the observed period. Nevertheless, the head of operations had seen some 
hinting evidence that a global mode of operating could be of value. Global 
supply management was taking its first steps and had not yet demonstrated its 
capacity to add value. The head of global supply had been given the task of 
proving its validity and he was taking small but deliberate steps towards global 
management. The overall manufacturing strategy of the company was not 
emergent; it was an umbrella strategy as described in Chapter 2.  

During Year 2, promising evidence to support change in factory positioning 
started to appear in the form of changing demand estimates for the first time. 
The long-term demand forecast was not homogenous, but showed a clear 
indication of polarization. Global supply management had already proved 
successful and was demonstrating that a global approach increased delivery 
capability. The subsequent decision to introduce two factory categories that 
were common across regions was the first explicit act of support for a global 
positioning strategy. At this stage the formation approach displayed 
characteristics of the unconnected and umbrella types: while global 
positioning was still “in absence of, or in direct contradiction to, central or 
common intentions,” it also showed signs of “defining strategic boundaries of 
targets within which other actors respond” (Mintzberg and Waters 1985) by 
declaring that from then on factories would belong to one of the two types. 
Hence the positioning strategy formation was still more emergent than 
deliberate; it could be called supported to distinguish it from the purely 
emergent.  
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 Evidence for 
repositioning 

Nature of 
evidence 

Strategy 
approach of 
global 
positioning 

Formation 
mode 

Practical 
implication 

Positioning 

Year 
1: 
Phase 
1 

No evidence; 
homogenous 
regional 
demand; 
global 
management 
showing first 
signs of value-
add 

Hinting Entrepreneurial Emergent The realized 
strategy 
included no 
indication of 
positioning 

Regional 
one-size-
fits-all 

Year 
2: 
Phase 
2 

Global supply 
management 
was a success, 
long term 
demand 
forecast 
showed signs 
of polarization 

Promising Umbrella Supported Positioning 
terminology 
was 
introduced 
in strategy 

Regional 
one-size-
fits-all 

Year 
3: 
Phase 
3 

The long term 
forecast was 
materializing 
in nearer term 
volumes, 
global supply 
management 
was organized 
globally 

Convincing Umbrella Sponsored Factories 
were given 
diverged 
roles in 
strategy 

Regional 
high-
end/low-
end 

Year 
3½: 
Phase 
4 

Demand had 
polarized, the 
global way of 
operating is 
already an 
external 
requirement 

Proving Ideological Deliberate A global 
strategy was 
realized as 
reorganizing 
the 
operations 
unit into two 
global sub-
units 

Global 
high-
end/low-
end 

Table 10. Development of mode of strategy formation 

 
Next, during Year 3, evidence of the need to reposition started to be 

convincing. The benefits of the global mode of coordinating supply were so 
conspicuous that demands for enhanced performance began to appear from 
upper management and the business units. Global supply management was 
now in a pull-mode, which ultimately led to a decision to organize it globally. 
The polarization of demand continued; now the phenomenon was already 
evident in shorter-term forecasts and started to have tactical implications. The 
status of factory roles in manufacturing strategy was enhanced by the 
introduction of terminology that classified all factories into one or the other of 
the two categories. Now the positioning strategy formation was obviously in a 
more deliberate than emergent mode, although it was not yet purely 
deliberate. It could be called sponsored, because it had clear sponsorship from 
management. The positioning strategy was now of the umbrella type, where 
management set clear strategic boundaries and targets but still allowed 
interpretation. 
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In the final Year 3½, the order book was polarized. There was now abundant 
and proving evidence in support of positioning and there was no longer any 
doubt about the ultimate implementation of the change. Furthermore, the 
management of supply, a central part of the operations organization, was 
organized globally. Global positioning with two categories was therefore a 
criterion in subsequent planning for reorganization. At this stage formulation 
of positioning strategy displayed characteristics of the ideological and planned 
types; globalization was accepted and the manufacturing strategy focused 
mainly on ensuring that the global mode of operation was implemented. In the 
later stages of implementation the ideology went to the extremes of e.g. 
harmonizing factory procedures to a considerable level of detail. The mode of 
positioning strategy formation at this stage was as deliberate as it could be. 

The new positioning strategy became reality through several cycles in which 
it evolved from a ‘heretic mission’ to a core design criterion in a major 
reorganization. One could expect that the lead time from strategy introduction 
to implementation would be very short in a dynamic industry. Why did it take 
such a long time to complete something that was so evident, at least with the 
advantage of hindsight? The reason is that it was not at all evident when the 
global supply unit started its mission. Deliberate enforcement of global 
positioning at that stage would have been foolish - or at least extremely risky - 
for two reasons.  

First, launching a major refocus of this kind in a large organization on the 
basis of so little evidence would have been unwise. With the knowledge of the 
market available today, one could argue that it would have brought slightly 
more competitive advantage than a phased approach, though there is no way 
of proving it. The risk in such a bold move would have been that if demand had 
either become even more regional or heterogeneity had appeared in some 
other form, there would have been major challenges to delivery performance.  

Second, manufacturing (and the corresponding supply chain) is a big ship to 
turn. Its current course had been defined many sea miles ago and the effect of 
turning the rudder would have been evident only after some time. Likewise, 
the operational modes in the regional operations units had been established 
over the years and a sudden 90 degree turn in focus could have caused serious 
disruption. Hence an approach in which the solution was allowed to emerge 
and the introduction of role terminology was followed by sound steps towards 
complete implementation paid off.  

However, if during Year 1 the evidence for positioning had already been as 
convincing as in Year 2, the management team would have had to accelerate 
implementation without sacrificing performance. In that case it would have 
been foolish to allocate resources to creating emergent strategies instead of 
implementing the obvious.  

In synthesizing the review of research in Chapter 2, it was proposed that an 
unclear environment calls for learning, heuristics, and satisficing as tools in 
strategy formation. On the other hand, when the future state is obvious, 
decisions in strategy formation can benefit from analysis and calculation 
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models. However, the observation of the case indicates that reality is not so 
binary. 

Figure 27, which depicts the evolution of the binary matrix in Figure 15 
provides a schematic illustration of the observed strategy formation phases. It 
is a refined version of the theory synthesis made at the end of Section 2.4 and 
the uses the terminology that was introduced in Table 10 a few pages earlier in 
this Section. The years that were observed in this study are reflected into 
phases of development: Year 1 into Phase 1, Year 2 into Phase 2, Year 3 into 
Phase 3 and Year 3½ into Phase 4. The matrix illustrates how strategy 
formation became increasingly deliberate as evidence in the form of the future 
outlook of the portfolio and the benefits of global supply management became 
more obvious. Simultaneously, the nature of the new global positioning 
strategy evolved. In the beginning this amounted to no more that exploration 
with operative activities to identify benefits. It had already become a clear 
intent after the important threshold meeting, which was followed by 
transformation into an imperative for factories to start changing. The final 
stage was to reconfigure the entire manufacturing organization. 

 

 

Figure 27. Development phases of the global positioning strategy 

 
As it took place in the case company, the strategy formation process was very 
logical and efficient for driving factory positioning. When a new strategy is 
started in the emergent mode, the new approach can be tested and if it works 
there is simultaneously an opportunity for it to gain ground. In this case, the 
new global approach succeeded and the bottlenecks that prevented taking full 
advantage of it increased the pressure to make a positioning decision that 
supported the emergent strategy. If one had tried to enforce new factory 
positions at the start of the observed 3½ years, the decision would most likely 
have lacked support from the regional division heads and would have failed. 
The emergent strategy acted as a “Trojan Horse” that undermined the regional 
approach to supply management. It prepared the manufacturing division 
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management team to support the new strategy by demonstrating that regional 
sub-optimization had a negative effect on global availability. And, with a global 
perspective on strategy, the global approach to factory positions became 
inevitable. 

This concludes our observations on the formulation of a factory positioning 
strategy in the case company. The next two chapters will concentrate on 
reviewing the important decision point in the beginning of Year 2, when the 
emergent strategy took a critical step towards becoming increasingly 
deliberate. 
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4. Approaches to decide on factory 
positioning in the case company 

The previous chapter described the process of strategy formation and factory 
positioning in the case company. This chapter catches one critical stage in that 
process: the decision-making and preparations early in Year 2 to take the first 
step in strategy formation from emergent mode towards an increasingly 
deliberate mode. Two analytical attempts and a more abstract method to 
decide on new factory positioning in the case company will be described. First, 
background information on the products and manufacturing process will be 
described in 2. Then, two unsuccessful approaches to aid strategic decision 
making will be reviewed in Sections 4.2.1 and 4.2.2 and observations of these 
failures will be discussed in Section 4.2.3. Another successful attempt to 
facilitate the same decision will be illustrated in Section 4.3. Finally, the 
chapter will end with discussion and conclusions on approaches to decision-
making regarding factory positioning. 

The researcher was head of global supply in the manufacturing division and 
was a member of the division’s management team. He was also responsible for 
factory positioning and this chapter relates his experiences in attempting to 
use analytical methods to support a factory positioning decision. The period of 
time observed in this chapter was a few months at the beginning of Year 2 of 
the 3.5-year-long process in which the new approach was transformed from an 
emergent idea to a deliberate strategy, During this period of a few months, 
three meetings were held to decide on a new factory positioning because an 
anticipated change in the product portfolio was creating pressure to reconsider 
the one-size-fits all factory approach prevailing at the time. 

In one of its routine meetings the management team reviewed future 
demand estimates and observed that demand seemed to be polarizing. The 
product portfolio had been heavy in the mid-range but now volume forecasts 
from the sales organization indicated that in the future the portfolio would be 
mainly high-end and low-end products and the mid-tier would play a minor 
role. The forecasted growth was illustrated in Figure 22 in Chapter 3. There 
was a growing consensus in the manufacturing division management team 
that the current manufacturing model – maintaining the capability to produce 
a wide range of products on the majority of sites – needed to be reviewed.  

During Year 1 of the four time periods described in the previous Chapter 3, 
the head of global supply succeeded in proving that global coordination of 
supply brought obvious value to the company. The global working procedures 
of Global supply management had become routine in a year and there was no 
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longer a need to prove its existence. He saw that the change in portfolio had 
created an opportunity for the necessary review of current positioning as well 
as for advancing the idea of global supply management and global factory 
positioning. It was obvious to him that these two missions were interlinked; 
going global operationally inevitably means repositioning factories. He 
decided to prepare for the task with an analytical approach and later, after 
failing twice, took a more abstract approach to arrive at a decision. Examples 
of the two failed attempts to use analytical approaches to factory positioning 
and the successful abstract attempt will be now reviewed in this chapter. 

4.1 Background on product and process 

Before reviewing the two approaches to making a decision on positioning, let 
us briefly look at some key characteristics of the products and manufacturing 
process. Some of the discussion, especially on applying metrics (discussed in 
more detail in Appendix 1), requires an understanding of the product 
architecture and nature of production. Moreover, an understanding of the key 
characteristics will also help in understanding the complexity behind a more 
abstract way of facilitating decision-making. 

4.1.1 Product 

Products were made up of components that were listed in the bill of material. 
Each product had a unique bill of material – in other words, there could not be 
two products with identical compositions. Products belonged to product 
families that were groups of products sharing common technologies. There 
could be products that had unique technological solutions, effectively creating 
a product group consisting of one product. Product groups further combined 
into segments. Figure 28 illustrates the product hierarchy in the case 
company. 

 

 
 

Figure 28. Product hierarchy in the case company 
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There were usually more than one sales package variant for each product. 
Table 11 illustrates two examples – the first is in a high end product family 
with three products used in respectively 12, 40 and 345 sales package variants, 
creating a total of 397 variants for the whole family. The second example is a 
low-end product family where products transfer into a total of 431 sales 
package variants, which are defined by e.g. product color or package content. 

 

 

Table 11. Example of the number of product and sales package variants in two product families 

 
As mentioned above, products belonged to product families. Product families 
typically included several variants between which most of the components 
were identical. In most cases the difference between bills of material within a 
family were so small that only a minor setup was required to change a 
component feed at the placement machines. The products produced in one of 
the case company’s factories are illustrated by product family in Table 12. 

 

 

Table 12. Example of segments, product families and products produced in a factory 
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Technologically advanced products also required different competences from 
production personnel than low-end products and therefore the workforce 
structure of a facility would be affected by the product portfolio.  

Products and product families were also grouped into market segments. For 
example, in the factory described above in Table 12, the 31 products in the 
production schedule in August 2007 belonged to four segments: there were 11 
in Segment A, 5 in Segment B, 13 in Segment C, and 3 in Segment D. 

For consumers, these four product ranges were different in terms of their 
features, design, and identity. Segment A products were rich in features and 
are targeted at the technology-driven consumer. Segment B products were a 
range targeted at people for whom the product is a status symbol; they had 
contemporary designs and stand out in appearance from the average products. 
Segment C products were targeted to a wide range of consumers; they were 
more conventional in design and contained an average set of features. Segment 
D products focused on a narrow niche consumer segment.  

There were also other ways to classify products from the consumer 
perspective. For example, the Segment C portfolio included three different 
form factors and two technology variants. The complexity in differentiating 
factors increased if one considered the number of software and color variants 
of the products. Hence the possibilities for classifying products from an end-
user perspective were numerous and were beyond the scope of this study. 

4.1.2 Process 

The production process consisted of nine phases, which are illustrated in 
Figure 29. 

 

 

Figure 29. Production process 
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First, paste printing machines put soldering paste on a printed board after 
which surface mounting machines mounted the components on this paste. 
Next, the components were soldered to the board and, if required, the 
attachment was secured with underfill. This physical production stage was 
followed by a series of software-related phases: software loading, routing, and 
testing. Next, the product proceeded to the final assembly and final testing. 
The production process was a combination of automated and manual work 
phases; the first three phases were automated, the software and testing phases 
were manually assisted and final assembly was a fully manual stage.  

4.2 Analytical approaches to decide on factory positioning 

4.2.1 First analytical approach – scenarios 

As was discussed in Chapter 2, strategic decision-making requires that a wide 
range of criteria be taken into account. This was also the case when the head of 
global supply and his team made their two first attempts to define factory role 
alternatives through analysis of the market and factories and by presenting a 
prepared proposal to management. The team decided to gather data from sales 
organizations, the financial department, and the factories. They also reviewed 
corporate and unit strategies. All this information was then refined into a few 
chosen alternatives that the team regarded as having the most potential. 
Modeling was regarded as another alternative, but was rejected out of fear of 
the black box syndrome and because of the dependence of the method on 
algorithms. 

Sales volume scenarios were collected from the sales areas, which are 
geographical groupings of countries. Each sales area collected their forecasts 
from the country sales units. These forecasts included minimum, midpoint, 
and maximum scenarios by product segment. Then the sales areas 
consolidated the country forecasts into a sales area forecast, including 
consolidated minimum, midpoint, and maximum area scenarios. As the 
forecast was built bottom-up, i.e. building up from product specific demands, 
the data could also be used to extract product group and product specific min-
midpoint-max scenarios, although segments were the primary focus for sales. 

Once the sales area forecasts had been received by the global supply team, 
they drew geographical and global min-max scenarios by segment and product 
family. Minimums and maximums were consolidated and some second-
guessing was also conducted by taking positions on whether a certain 
geographical area or segment was likely to reach the minimum or maximum 
sales figures. These scenarios were also reflected in corporate financial targets 
and forecasts. Out of these different alternative future states, the few that 
matched experiences with market behavior and generic knowledge of growth 
in different geographical areas were chosen to be matched with supply 
forecasts. 
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On the supply side, product strategy was assessed first: current product 
characteristics, product technology impacts, and future product 
characteristics. The next focus area was manufacturing strategy: factory sizes, 
opportunities for growth, the preferences of trade customer regarding factory 
location, decisions on inter-factory supply possibilities, implications for 
production technology, and factory supply structures. The next parameter to 
be reviewed was factory capacity, most importantly the maximum production 
capabilities with different product mix combinations. Factory capacity was 
dependent on product mix – more complex products consumed more capacity. 
This review set a framework of borderlines for placement of the forecast 
demand across the factory network.  

Once the demand scenarios were placed against the factories, various loading 
scenarios were first devised on the basis of minimum and maximum demand 
scenarios. Second, a set of factory loading alternatives was drawn up to 
demonstrate capacity utilization alternatives. The loading alternatives also 
reflected the geography of demand, the constraints imposed by customs 
duties, and cost implications. 

The analysis produced three main loading scenarios including options to be 
presented to the manufacturing division management team for decision-
making. The scenarios are presented in Table 13.  

The expected decisions concerned factory positions, factory loading 
principles (i.e. the factory priorities per product segment), and a framework 
for investment in capacity during the forthcoming three years.  
 

 
Scenario Positioning guideline 

1 2 segments in one factory pool 

2 segments in a second pool 
1 segment in a third pool 
1 segment with a geographical exception in a the third pool 

2a As Scenario 1, but a sub-segment of one segment in another pool 

2b    As scenario 2a but with geographical exceptions 

3a As scenario 2b, but a percentage of one segment in another pool 

3b As Scenario 3a, but with geographical capacity balancing 

Table 13. Scenarios that were presented in the meeting 

The next step was to organize the factory positioning meeting with the division 
management team. The agenda of the first meeting is presented in Figure 30. 
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1. Volume growth forecast 3 years out vs. capacity 
 Global 
 By segment 
 By geography 
 Versus available capacity 

2. Key assumptions 
o Strategy revisited 

 Capacity strategy 
 Customer requirements  
 Product characteristics 
 Production processes and technology development 
 Recent capacity investments 
 Product technology impacts on location 
 Future product characteristics 

o Cost calculations 
o Factory design parameters 
o Investment positioning 
o Inventory scenarios 
o Capacity utilization guidelines 

3. Scenarios review 
4. Volumes and capacity implications per scenario 
5. Cost structure implications 
6. Decisions 

o Next year positioning guideline 
o Loading principles 
o Next year investment guideline 

Figure 30. Agenda of the positioning meeting 

 
The intended outcome of the discussion was to agree factory roles, and 
subsequent product mix and capacity investment guidance. The six-hour 
meeting was prepared so that first demand forecasts and scenarios were 
carefully reviewed. Second, key assumptions including strategy input, cost 
calculations, factory design parameters, investment guidelines, inventory 
targets and capacity utilization principles were discussed. 

Each analysis and alternative scenarios were described one by one and the 
rationale for choosing the specific three scenarios was discussed. Next, the 
results of placing the scenarios against capacity were presented. Last, the 
intent was to discuss the cost implications of each alternative, followed by 
decision-making on positioning, loading, and investments. 

Near the end of the review of the scenario alternatives and before any 
conclusion could be made, the presentation was interrupted and ended by the 
head of the manufacturing division who acted as chairman when one of the 
management team members cried out that the information required for 
decision-making was “too much for a human to handle.” This management 
team member obviously felt that there were too many parameters to handle at 
the same time and that the decision space was too ambiguous.  

Another meeting with a similar agenda was arranged. Although now all the 
managers were able to handle the background information, a lively discussion 
emerged about the possibilities for scenarios that were not on the agenda. This 
distracted the meeting from considering the proposals prepared in advance, 
and no decision was reached. Again, the complexity – and more importantly 
the large number of underlying parameters – provided an opportunity – 
especially when the likely outcome of the preparatory work would have been to 
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decrease investmens in a certain region – to introduce a competing scenario to 
further complicate decision-making. Hence two attempts at deciding on a 
positioning strategy through an analytical process, as presented in Figure 31, 
had failed. The head of global supply did not try a third time with the same 
approach. 
 

 

Figure 31. Schematic view of the positioning attempts 

4.2.2 Second analytical approach - productability analysis 

This section describes an attempt to use the Productability analysis and 
structural indicators by Kemppainen et al. (2008) as an analytical tool in 
factory positioning As the purpose was to share the experience of applying 
structural indicators in managerial work, the values of metrics were not tested 
nor were improvements to them sought. Metrics are managerially interesting 
because they offer an opportunity to quantify the positioning of factories and, 
as scholars propose, provide more information for strategic decision-making. 
How these benefits materialize once structural indicators are combined with 
data from the company’s ERP system and knowledge from the factories will 
now be illustrated. 

When applying the indicators, special emphasis was put on sustaining the 
real managerial working environment by applying a tight schedule and by 
utilizing only the information available from the company volume planning 
and delivery management system or from the factories at one-day notice. A 
maximum of one working day per measure was used, with the exception of the 
first indicator, for which the analysis took three working days. Nevertheless, 
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applying twelve metrics consumed twelve days of managerial time, which is 
much more than is usually available for an analysis of this kind in a business 
environment. Managers should have time for adequate analysis, especially in 
preparing an important strategic decision. However, it is unfortunately 
seldomly the case. 

Product information was collected from the company’s volume planning and 
ERP systems. Process information was obtained when visiting the observed 
factories. Collection methods were discussied with factory management and 
production personnel and supplemented with shop-floor observations. Again, 
readily accessible data were used and no lengthy analyses were conducted. 

After two failed analytical attempts described in Section 4.2.1, it was obvious 
to the manager that success would require a different approach. He found it 
difficult to convince his colleagues that the scenario-based approach would 
lead to a decision. Management team members reacted negatively if they felt 
that a scenario was not optimal for their purposes. In any case, the 
organization was still regional at this stage and it was natural for managers 
with regional responsibility to be suspicious of ideas for global control.  

The product-process matrix (Hayes and Wheelwright 1979b) caught the 
attention of the manager. Productability analysis, a more recent development, 
seemed especially interesting (Kemppainen et al 2008). The global supply 
manager decided to experiment by using the positioning metrics – or 
structural indicators, as Kemppainen et al. (2008) call them – with real data 
from the company ERP system and the factories. His intent was to eliminate 
the possibility of competing views in a decision-making situation by 
quantifying factory positions and thus directing the discussion to factory roles 
rather than alternative loading scenarios. The company had a strong 
engineering and financial control culture and the results of measurements 
were seldom questioned. If the factories were presented in a quantitative 
manner in a two-dimensional framework, there should be less chance of 
confusion and subjective interpretation. 

The manager chose six factories for the experiment: three factories that had 
already been migrating towards producing more of the higher-end of the 
portfolio and three others that seemed to be ending up with a heavy low-end 
portfolio. For purposes of simplicity, we will call them ‘high-end’ and ‘low-end’ 
in this chapter even though at this stage of strategy formation they had not 
been deliberately categorized as such. The factories and their key 
characteristics are listed in Table 14. 
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Table 14. Chosen factories and their representative product portfolios 

 
As stated above, the portfolios of the factories were different despite the fact 
that no new positioning terminology had been developed. The product 
programs that were responsible for launching new products had a say in 
deciding which factories would produce them. Hence natural selection of more 
complex products had already occurred, resulting in factories that were more 
competent in handling difficult assemblies. Likewise, simpler and more cost-
sensitive products were being launched in factories with a focus and with 
competence in highly efficient manufacturing. 

Structural indicators are quantitative measures. Their numeric value is 
obtained by applying product and process parameters to formulas that 
produce concrete numerical values between 0 and 100. These values then 
determine the X (type of product) and Y (type of process) coordinate values for 
factories, to be plotted in the Hayes and Wheelwright matrix. Appendix 1 of 
this study provides more detailed descriptions on the calculation of each 
indicator. 

The manager’s assumption was that the structural indicators would be a fast 
worksheet exercise that would give him quantitative facts on the factories and 
highlight the differences between them, regarding both the product mix and 
the production process, even though the differences in the latter were smaller. 
However, the task did not prove to be so simple. Table 15 consolidates the 
experience by indicator. Appendix 1 provides a detailed description of the 
application of the metrics. 
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Table 15. Key observations from using structural indicators 

Already when starting with the first indicator, similarity of products, the 
manager confronted a challenge that repeated itself in the process of testing 
these metrics. He discovered –in trying to obtain exact numeric values – that 
two of the three words in the name of the indicator were not entirely clear. One 
could assume that ‘product’ would be clear but it was not. When a product is 
constructed as described in Section 4.1.1, it can constitute a bill of material, a 
product (as understood in the case company), a product family, or even a 
segment. Likewise, ‘similar’was challenging to interpret in a factory with 32 
products having a specific bills of material but being very much alike from a 
production perspective (and also from customer perspective). Thus, the 
manager had to decide what defines the borderline between similarity and 
difference. He decided that products belonging to the same product family are 
similar to each other. Another manager might have made a different choice. 
Similar choices had to be made in applying the other structural indicators. 
With product mix variation he had to first decide what he regarded as 
“change” – what defines it. Was it the result of a product specific parameter 
and what is the correct time horizon in the case of his specific industry? 
Kemppainen et al. propose one year, but in the case company’s industry 
competition in the form of a product or even a new company can disappear or 
appear in a single quarter. A similar challenge appeared with customization of 
product: how to define “customized” and what is “product” in this case. With 
standardization of products he had to define “standard” and with new 
product introduction he had to define “new” and “product”. The first straight-
forward one was type of product mix which is a subjective measure and did 
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not require explicit choice of definitions before his colleagues could assign a 
value to it. 
The manager continued with process indicators. Batch consistency appeared 
straight-forward after the measurement method had been chosen. The next 
indicator, setup leverage, proved interesting. Its construction resulted in 
negative values because the metric formula assumes that each production run 
requires more than one setup whereas the case company factories produced 
many production runs with one setup. He decided to express negative values 
with zero. The formula of the next measure, labor-intensity of production, also 
proved to require more development: it is a cost based measure but does not 
take geographical differences in e.g. the value of money or general labor cost 
into account. Hence the results were wrong from a structural perspective. 
Process integration also lead the manager into a philosophical analysis on 
what defines the integration level of a production line: if four consequtive 
process phases are all connected to each other, is the line more integrated than 
a line where the connections are two and two but the two pairs are connected? 
Intuitively the answer is yes, but according to the formula, no. The next 
indicator, nature of process change, was straight-forward if the minimum 
capacity addition of a production line was used as a parameter. And again, the 
last measure which is subjective, type of production process, did not require 
pre-definitions but was applicable with a simple explanation of the extreme 
ends of the measurement scale. 
Even though defining values into indicator formulas was not always straight-
forward, the manager nevertheless calculated values with the choices he made. 
He still wanted to see whether the structural indicators would graphically 
reveal anything of value in facilitating a strategy discussion. Table 16 
consolidates these numerical values.  

 

Indicator Bravo Sierra Tango Delta Kilo Romeo High-end average Low-end average 
Similarity of 
products 75 62 44 75 62 76 60 71 
Product mix 
variation 1 7 2 5 4 0 4 3 
Customization of 
products 38 41 39 50 40 50 39 47 
Standardization 
of products 100 100 100 100 100 100 100 100 
New product 
introduction 80 63 100 100 100 100 81 100 
Type of product 
mix 35 33 25 55 73 58 31 62 
Batch 
consistency 100 100 100 78 100 100 100 93 

Setup leverage 0 0 0 0 0 0 0 0 
Labor-intensity of 
production 5 33 29 8 17 13 22 13 
Process 
integration 50 0 50 50 50 50 33 50 
Nature of 
process change 95 88 99 99 92 92 94 95 
Type of 
production 
process 43 40 50 45 55 50 44 50 

Table 16. Numerical values of structural indicators 
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The table shows that no major differences appear between the scores of the 
factories when one compares them horizontally, factory against factory. 
Vertically, i.e. within the category of product indicator or process indicator, 
there is variation in both cases equivalent to the full scale. Likewise, the high-
end and low-end averages show no dramatic signs of difference; the only 
expections are the subjective type-indicators where a slight gap between the 
two groups of factories is apparent. 

The results were also plotted into a 100-by-100 product-process matrix as 
illustrated in Figure 32. The factories were packed with surprising 
compactness into the “higher volume” and “connected flow/disconnected 
flow” area. Although high-end and low-end factories are in separate groups, 
the difference is small and caused by product results; process-wise they are on 
the same level. This makes sense, however, when we think of the industry and 
its product and process characteristics. Furthermore, revisiting the indicator 
results revealed no dramatic differences with respect to product or process 
indicator. Thus the factories should plot into a relatively compact area. 

 

 

Figure 32. Factory positions in the product-process matrix 
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Figure 33. Management perception of factory positions 

 
The only measure which resulted in a strong split between the two factory 
groups was “type of product mix”, which is a subjective, perception based 
measure. Hence perception (or “management vision”, as referred to by 
Kemppainen et al. (2008)) was isolated from measured results. Figure 33 
illustrates this perception: management perceives that factory product mixes 
are clearly distinct. On the other hand, they perceive that the processes in the 
factories are very similar.  
The fact that management perception differed so much from the overall results 
prompted to ask what the positions would look like if management perception 
were excluded. Figure 34 illustrates this: with perception left out, the factories 
pack into an even tighter group, though the two groups are still visible. From 
an “across-the-whole-matrix” perspective the difference is marginal. 

The manager reviewed the process of applying structural indicators to his 
case. He decided to drop them for two reasons. First and more importantly he 
could not base strategic decision-making or even facilitation of a strategy 
discussion on metrics that were highly subjective. Even though they may 
appear objective because their value is an end-result of a mathematical 
calculation, they are subjective because their value depends greatly on the 
choice of interpretation. The second reason was that he felt that if the 
measurements are not accurate, it would not make sense to present the 
factories with coordinates. This would create false confidence in the reliability 
of the calculation and could lead to either incorrect assumptions or to an 



95
 

embarrassing situation in facilitation if someone challenged the metrics and 
understood their subjectiveness. 

 

 

Figure 34. Factory positions excluding management perception 

 
This concludes the review of the analytical approaches in strategic decision-
making when the environment is unpredictable. Before observing a case where 
decision-making was based on a non-analytical method, let us review what we 
have learned from the analytical attempts described above. 

4.2.3 Observations on the use of analytical approaches 

The results from attempting to define factory positions through analysis were 
somewhat surprising, since manufacturing strategy research seems to promote 
this approach. Nevertheless, both a scenario-based and a quantification 
methodology approach failed to yield a decision. 

“Too much for a human to handle” 
Somewhat surprising was the inability of the management team of the 
manufacturing division – all senior and experienced managers - to cope with a 
wide range of decision elements. The disadvantage of the approach seemed to 
be two-fold. Firstly – especially in an engineer-intensive management team – 
there seems to be a need to understand both the forest and the trees. In other 
words, in addition to a high-level strategy dialogue, management wanted to 
understand at least the underlying assumptions and in this case, the possible 
permutations effected by the number of design parameters. This easily leads to 
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a cognition over-flow situation since the cognitive capacity of an average 
person is seven plus/minus two objects or digits (Miller 1956). 

Secondly, the approach is vulnerable to manipulation either by the analysts 
or the audience. It is impossible to explain why the first two attempts failed. It 
may well be that one of the vice-presidents ran out of brain capacity, referring 
to the above-mentioned cognitive limits highlighted by Miller (1956). It is 
indeed not an easy task to follow multiple scenarios and furthermore their 
effects on a complex factory network. However, it may be that he did not even 
want to understand. By openly questioning the approach he could undermine 
the prepared scenarios and effectively block a decision that might not be 
optimal for his region.  

Likewise, in the second meeting, it may be that the management team 
member (from another region) who started inventing more scenarios wanted 
to explore more alternatives before making up his mind. Or, again, it is easy to 
make a complex task overly complex and thus paralyze decision-making – 
thereby effectively avoiding an unpleasant decision.  

Interpretation challenge 
Application of structural indicators in real life revealed that they are, despite 
being intuitively logical, challenging to implement. Table 15 highlights key 
observations from applying the structural indicators. 

Even though the indicator descriptions appear straight-forward at first 
reading, they proved to be, to quote the comment by Mintzberg at al.  (2005) 
on military maxims, “a language that is both obvious and obscure.” When it 
was necessary to decide how to apply data to a formula  familiar terms became 
unclear. Even ‘product,’ which should be easy, caused much consideration: 
what is a relevant observation level for each measure? Should one follow the 
logic of using the most detailed information for the operational level 
indicators, the next aggregation level for the organizational indicators, and the 
top-most view for strategic measures? Or does one apply the logic that makes 
the most sense in the measured environment? Does one observe the entire 
factory, in which case the product is very different from a department of the 
factory that produces an intermediary product? Does one use the data that are 
readily available in the company systems or do we first define “product” and 
then establish an initiative to extract such information? All these questions 
must be considered before dropping the data into an excel sheet and analyzing 
them. 

Once “product” has been defined, the manager will need to define “similar”, 
“customized”, “standardized”, “new”, the level of “setup” to use, global labor 
cost, the time horizon for investments and depreciations, “integrated”, number 
of process stages to use and the level of capacity addition. In other words, a 
manager who defines the interpretation of these will have a big effect on the 
results, depending on the approach he takes. Effectively, objective measures 
become subjective – taking away the analytical power of the model. 

As the terminology is not sufficiently robust, there is a great risk of error or 
manipulation. Even when a product itself is relatively simple the potential for 
choice is still great. If the manager wants to promote harmonization across all 



97 
 

factories, he may choose to take a component level approach to similarity. 
With this choice he will see that products have substantial commonality – they 
basically consist of hundreds of components mounted on a circuit board with 
functionality installed through software. It is easy to prove that all products 
are alike and therefore there is no motivation for factories to have separate 
profiles. On the other hand, if the manager wants to make a distinction 
between factories, he may choose an aggregation level that produces a 
difference in results. As in this case, differences between factories are evident 
when one chooses an output-based comparison of products and product 
families. Where is the borderline between ‘similar’ and ‘different’? Or is there 
no borderline and is similarity a linear measure? 

The use of metrics is laborious, especially when time needs to be spent in 
trying to find the right interpretations. Although spending excessive time with 
definitions of metrics and trials by using different levels of source information 
is not a problem in a research-focused environment, few companies have 
sufficient resources with respect to personnel, money and time to conduct 
long, complicated analyses, especially when the end-result is arguable. Finding 
and processing data and the consequent trial and error required to obtain 
results in this study clearly exceeded any effort that would be practically 
possible in management work. 

Or is it so that the best use of the indicators is achieved by interpreting them 
case-by-case? For example the setup leverage indicator used in this study 
must either be changed into a more generally applicable format or interpreted 
for each process that is under study. The latter will enable comparison of 
processes within a certain industry but will destroy comparability between 
industries. A similar question needs to be answered when chosing the 
observation time horizon of an indicator.  

A clear link to results is an important characteristic of measures in business. 
A manager needs to justify his decisions and if measures are used, he needs to 
show that the choices made contribute to the company targets. Hence the 
measure set used needs to be compact but all-inclusive. Although this is 
naturally a challenge, there are basic business measures that allow adequate 
links to business success. Such links are not so clear with the product and 
process indicators. When a manager presents his analysis to the board of the 
company, he is likely to face the following question: “How confident are you 
that we can make a decision that will improve company performance by using 
these 12 measures?” Experience in applying the measures shows that it is 
difficult to claim a high confidence level; the process of choosing the right 
interpretation is not robust enough. 

Glass walls – limitations of the matrix 
Application of the measures clearly resulted in less difference between 
factories than was intuitively anticipated. The similarity of products measure 
seemed to be somewhat higher in low-end factories, especially when observed 
through volume share. Customization of products was somewhat higher in 
high-end factories and a clear difference was achieved by looking at the 
volume share of customized product families in Sierra compared with Kilo. 
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The clearest difference was achieved in the type of product mix metric that is 
driven by management perception. Process indicators did not bring forward 
any meaningful difference between the factories, not even through the 
management-vision-driven type of production process metric. 

The results are in a compact group because the products and factories are 
basically similar from an all-industries perspective. If one looks at the product 
range while wearing the hard-hat of an oil rig manager they are all alike: 
assembled groups of components with marginal differences in form, materials, 
or number of features. This is emphasized if the oil rig manager uses the 
structural indicators as criteria: e.g. customization levels and new product 
introduction rates look very similar to each other compared with his product 
(oil) or process (drill and extract). Expressed in another way, Boston is very 
close to New York when observed from the moon despite appearing to be far 
away when observed from the Empire State Building. Likewise the factories, 
with their individual differences, are surprisingly similar when observed from 
another industry. 

Despite the challenges in interpretation, the factories fall into an intuitively 
correct segment in the matrix. There was, however, great spread in individual 
measures. The factories actually plot very nicely into where the industry as 
assembly plants with high volume / high mix portfolio should be positioned. 
The process, despite seemingly clear changes, is always a batch process and its 
position on the map is pre-determined. Likewise, whatever changes are made 
to the product mix, the overall definition of the products will still remain in the 
higher volume product quadrant of the matrix.  

The production process has been defined by the operating principles of the 
company. This is in fact a self-fulfilling prophecy because product 
development acknowledges the production process and does not actively try to 
design products that are inappropriate to that process. Hence neither is there 
any pressure on production process development to make paradigm changes 
to the setup.  

Despite their differences, the products seem to be similar when observed 
with the structural indicators. Most of the values given to the parameters are 
driven by the market, industry, or company. Consumers demand new products 
on a frequent basis, supported by an investor community that measures the 
future value of the company by, for example, its ability to launch new state-of-
the-art products. Rapid introduction of new products is also a core element of 
competition between rivals in the industry. New product innovations, even 
though they may seem different to consumers, are basically similar packages 
of circuit boards, mounted components, and subassemblies. Even exotic new 
materials or forms will not change the fundamentals of the product or process. 
Although the exotic materials are assembled into a novel form, the product 
remains higher volume and the process disconnected flow or connected flow. 

Hence the famous statement “A small step for a man but a big step for 
mankind” is thus not true in this case. In fact, quite the opposite is true; a big 
step for a company is a small step across industries. At least the industry 
studied appears to have ‘glass walls,’ i.e. an area within which its operations 
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naturally fall because of the nature of the products and subsequent process 
selection. The only way to break these glass walls is to effect a change in 
product design followed, as Hayes and Wheelwright (1979a) suggest, by a 
process change of similar magnitude. Or vice versa, the change may begin with 
a process innovation that allows a paradigm shift in product design. 

The existence of glass walls has not been highlighted before and should 
provide fertile ground for further research. The matrix appears to be a good 
tool for analyzing differences between industries, but it will need to the 
revisited in an intra-industry mode. 

4.2.4 Conclusions on using analytical approaches  

The analytical approach proved challenging when the decision-making 
environment was complex and the business dynamic; both effectively added to 
the complexity. The challenge materializes in two forms. Firstly, the 
complexity may become too much for the average individual to handle. 
Although the approach may still work in a relatively static environment, a 
dynamic business environment adds to the complexity. Secondly, the selection 
of scenarios is in fact already a strategic decision. By leaving out some 
scenarios a company may even lose business opportunities or open the door to 
competition. 

The experience of applying structural indicators does not show that they 
obviously add value to strategy formation. The main reason is the number of 
challenges encountered in applying them, especially the difficulty of 
interpretation. For measures to act as a decision making base in strategy 
formation, they need to be completely unambiguous. 

If the measures were unambiguous, they could be used in a preliminary 
analysis of the existing network. However, the analysis in such an approach 
may inhibit managers from innovating because they can then make the 
discussion overly technical. Hence they are a better tool for specialists rather 
than managers. The product-process matrix was originally intended to 
demonstrate product and process life cycle dynamics. It would be academically 
interesting to study the industry over a period of, say, 20 years and see 
whether such life cycle development has taken place. 

4.3 An abstract approach to decide on factory positioning 

This section visits an important meeting early in Year 2 of the 3½ year long 
transformation of the new strategy from an emergent idea to a deliberate 
strategy. The meeting participants were management team members of the 
manufacturing division of the case company and it was the third of three 
attempts to agree on new positioning. The session was a critical point in the 
success of a new global strategy because it was first accepted there; it was the 
point at which an emergent strategy took the first step towards becoming 
increasingly deliberate.  

The head of global supply had succeeded during Year 1 in proving that global 
coordination of supply contributed clear value to the company. In a year’s time 
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the global working procedures of Global supply management had become 
routine and it no longer needed to justify its existence. However, he had yet to 
succeed in facilitating a global positioning strategy. He had already failed to do 
so twice in management team meetings and furthermore in an attempt to use 
structural indicators for analysis and support for positioning decision-making.. 

He called a third meeting to discuss the positioning strategy. He chose an 
approach that had not been tried before and could not been found in 
manufacturing strategy research. The outcome of the meeting was anything 
but certain before starting, due to the two previous failed attempts and the 
long history of operating regionally, emphasized by strong personalities in 
regional manager roles. Thus the approach to facilitating the meeting was a 
key enabler of success or failure. First, the course of the discussion will be 
explained and then observations and conclusions about what happened and 
why will be discussed. 

4.3.1 The new approach and the decision meeting 

It was earlier highlighted that the head of global supply took on the task of 
organizing a special positioning strategy session in response to observations 
on the new volume forecast. A meeting was called to discuss what an optimal 
manufacturing network would look like in the future. The participants 
consisted of the manufacturing division management team, i.e. regional heads, 
division controller, human resources manager, technology manager, and 
division head. The head of global supply acted as the facilitator. 

He proposed something new to the head of operations. He had obtained the 
product-process matrix developed by Hayes and Wheelwright (1979a) and 
considered it an interesting option for facilitating a strategy discussion and 
one that might persuade his colleagues to abandon regional sub-optimization 
for the duration of the meeting. He had used it in his failed attempt to use 
structural indicators and he knew it was not intended as an abstract frame.  He 
nevertheless decided to give it a try and proposed to his boss, the head of othe 
manufacturing division, to use it in facilititation.The boss approved and the 
manager called the meeting. 

After introduction of the topic the meeting started, by reviewing demand 
estimates for a number of years by product segment and geography. Product 
segments were reviewed and categorized by volume and how demanding the 
products were to produce. Approximate margins and respective cost level 
requirements per product segment were generally known by the team 
members, so they were not reviewed separately. The purpose of this part of the 
discussion was to establish a common picture of portfolio-geography-cost for 
the next few years. 

The current state of each factory was reviewed. No factory statistics were 
reviewed; the performance of each factory was a monthly discussion topic in 
the manufacturing division management team meetings and thus was generic 
knowledge amongst the participants. Opportunities and challenges per factory 
were discussed to agree on the specific nature of each factory. Although the 
manufacturing model of each factory was the same on a generic level, each 
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factory had distinct characteristics for several reasons such as geography, 
market served, local competence levels, nationality, local infrastructure, and 
work force availability. This discussion helped to create a common view of the 
development potential of the manufacturing network. 

The next step was to discuss how well the two scenarios matched each other. 
It became obvious that the current manufacturing structure – especially the 
capacity structure – did not match the demand scenarios. It did not seem 
possible to continue with the existing factory positioning and grow steadily 
across the network: a one-size-fits-all approach was no longer seen as an 
option. One management team member described the situation as follows: 
“any of the segments is big enough in volume to be an independent company 
and we are trying to manage all as one.”  

Next, the product process matrix was introduced as a framework. An 
illustration of the matrix that was used in the meeting is presented in Figure 
35.  
 

 

Figure 35. Simplified product-process matrix 

 
Product and process descriptions were chosen so that they appeal to senior 
managers who were not acquainted to the model. The product was described 
to be either “special”, “custom” or “mass”. Special was described as something 
specially tailored for a customer, custom as a product that is basically as 
standard but can be easily made to include some customer specific elements 
and mass as a no-variation product. Three main process categories were given: 
“continuous flow”, “disconnected flow” and “job shop”. Continuous flow was 
described as a process that resembles a pipeline – one puts raw materials in 
one end and products come out the other end. Disconnected flow was a 
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process where production stops intermittently and the product is moved from 
one process stage to another. Job shop was a form of production where 
multiple processing phases can happen in one station with the possibility to 
even create a one-off product if required. 

The discussion continued with each management team member having the 
opportunity to express own views and pose questions. The following topics 
were addressed: 

Volumes and growth (absolute volumes required vs. available capacity): As 
existing capacity was not enough for production of future volumes, the gap was 
highlighted and alternative addresses for future capacity were discussed. 
Different scenarios on the steepness of the growth curve were considered and a 
consensus reached on the minimum and maximum growth range. 

Portfolio: key characteristics that have an effect on manufacturing 
capabilities were debated. Odd form factors, exotic mechanics designs and 
challenging materials are some examples of product features that put extra 
requirements on the capabilities of the manufacturing process. 

BU requirements: The business units that were in charge of the R&D 
departments had strong opinions on factory focus. The requirements ranged 
from a desire to have dedicated factories to generic cost targets and choice of 
supply chain partners. 

Cross-continental product flows: demand and capacity were not 
geographically balanced so preferences on volumes and direction of product 
traffic between continents and countries were set. 

Legacy: the existence of certain internal constraints to structure design 
created by the company history and culture were discussed. 

Furthermore, some specific design guidelines were noted: 
Customer service: the desire not to compromise customer service through 

the company’s internal factory role definitions and its effects on 
manufacturing structure design alternatives were observed.  

Trade-logistics: tax and duty barriers in some parts of the world, e.g. South-
America, set constraints to location of production.  

Flexibility requirements: the need to build flexibility into the manufacturing 
design was highlighted. It was noted that if the outcome of positioning is 
dividing capacity into two or more entities, the design may not be so rigid that 
delivery performance is sacrificed due to inflexible capacity utilization. 

After the aforementioned topics had been finalized and the round-the-table 
discussion was over, the question of continuing with a one-size-fits-all model 
or one with focused factories was revisited. After considering the pros and cons 
of both approaches, the team came to the conclusion that the best fit will be to 
polarize the manufacturing network into two pools: ‘high-end’ and ‘low-end.’ 
There was debate on the mid-range, whether it required a special category of 
its own. There was agreement on staying with two categories for reasons of 
simplicity and to build mid-range capabilities into both pools to ensure 
flexibility between the two. The decision was documented in the meeting as 
illustrated in Figure 36. 
. 



103 
 

 

 

Figure 36. Documenting the new positioning strategy 

 
Next, the factory candidates for both categories were chosen. The task was 
relatively straight-forward because the nature of each factory combined with 
the realities set by volumes, geographies, and cost levels had become apparent 
in the preceding discussion. Finally, the division of product segments between 
the categories was confirmed. As a result, the management team had reached a 
consensus on the fundamentals of positioning and had a shared intent. All this 
was achieved in three hours versus two unsuccessful six hour sessions and 
days of managerial work spent on analysis, personal preparation, and 
lobbying. 

4.3.2 Implicit criteria used in decision making 

The explicitly discussed and agreed factors were described in the previous 
chapter. The only quantified elements were segment specific and 
geographically presented volumes. Some of the other explicit criteria that were 
discussed were verbally quantified, but the remaining ones were qualitative in 
nature or they were implicitly and independently quantified by each individual 
manager present in the meeting. Since product and process elements were not 
discussed in detail except for high-level presentation, management team 
members were asked after the meeting to explain what criteria they had used 
in formulating their positioning choice.  

To get an understanding of the underlying criteria, each team member was 
interviewed. All interviewees provided a list of the criteria that they had used 
and another one that they would have used if it had been available. These lists 
are presented in Appendix 2 in Table 23 and Table 24. A criterion may appear 
on both lists if it has been mentioned as used by one manager and not used by 
another. 

The team based their decision on 32 different implicit criteria of which 4 
(capability to produce small lots, global cost levels, sales price and labor 
content of products) were listed by more than one manager. 

The general opinion was that the quality of the discussion and respectively 
the perception of being able to arrive at a fact-based decision would have bene-
fited from deeper analysis in multiple areas. Many of the facts were known to a 
majority of the decision makers but not to all. Furthermore, these facts were 
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background data rather than information that would have been in a format 
that would have supported this type of decision-making directly. However, the 
members felt that they made a good, fact based decision despite the missing 
analyses. 

 Table 17 groups the criteria into three categories. Product represents 
elements that are closely related to the “product” axis of the product-process 
matrix. They are factors that are related closely to products but are not product 
characteristics. E.g. “Demand behavior – volatile vs. stable” is closely related 
to the “change in product mix” structural indicator because it contains 
information on the expectation on the shelf life of a product. Similarly, process 
represents criteria, which are associated with the process axis, even though are 
not directly process attribute of the productability analysis. The remaining 
implicit criteria are listed under other, which includes information that guides 
and constrains choices either from the business environment or corporate 
perspective. The implicit criteria that were listed above were actively used in 
the choice that each manager made even though they were not explicitly 
addressed.  

The conclusion of the meeting was done on the basis of the product-process 
matrix so consequently these criteria were factored into the decision that was 
formulated as a two-dimensional product-process picture. 

To summarize, management used implicitly a very wide set of criteria, and 
would have wanted to use even more. This information is not restricted to 
product and process parameters despite the use of a product-process matrix.  

This concludes our description of the meeting and the decision elements 
used by the managers. Let’s now try to understand what happened. 
  



105 
 

Category Criterion 

product Analysis of segment margin scenarios 

  BOM value vs. difficulty of product  

  Demand behavior – volatile vs. stable  

  Labor content of products  

  Migration of products from high-end to low-end  

  Product form factors  

  Sales price  

  Segment specific volumes 

  Labor content of products 

  Segment margin scenarios  

process Available manufacturing technologies 

  Business requirements for manufacturing network 

  Capability to produce complex products  

  Capability to produce small lots  

  Capacity utilization opportunities 

  Cost of flexibility vs. generic capacity 

  Factory competences 

  Factory flexibility requirements 

  Global capacity bottleneck analysis 

  Maximum amount of products per factory 

  Real flexibility of factories 

  Required technological capabilities  

  SW effect on required capacity 

  Factory capabilites 

other Analysis on cross-regional product volumes 

  Cross-regional sales package volumes 

  Customer and markets dynamics  
  Customer lead time requirements  
  Factory cost forecasts 
  Global cost levels 
  Landed cost calculations 
  Market proximity 
  Number of factories per product 
  Outbound cost structure 
  Positioning and location of suppliers  
  Previous strategy work  
  Proposals from internal management training 
  Quality requirements  
  R&D criteria for manufacturing 
  Regional optimization 
  Regional tax and duties development 
  Simplicity of approach 
  Supply network cost analysis 
  Supply network structure plans 
  Total global volumes  
  Utilization of global capacity 
  Forecast accuracy  
  Factory cost levels 

 

Table 17. Categorization of implicit criteria 
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4.3.3 Conclusions on using an abstract approach for factory positioning 

Why was the third meeting so successful? There was a history of failures to 
reach an agreement on positioning. Interestingly, there was no less complexity 
in the implicit elements used in the positioning meeting. However, the 
difference between the two was that the third discussion was facilitated using a 
two-dimensional framework that seemed to work as a pedagogical instrument 
to help management team members to simplify the multi-dimensional 
criterion space into an understandable format. Hence, as a tool for funneling 
personal perspectives and getting a discussion centered on a limited number of 
arguments, the product-process matrix did a remarkable job.  

A schematic diagram of the former failed approaches is illustrated in Figure 
37. A team of experts collected relevant information on the market, products, 
capacity, customs, process development, etc. Then they chose a number of the 
most likely future scenarios, analyzed them, and created solution proposals 
based on these analyses. When the results were presented, management 
wanted to understand the assumptions and decision elements behind the 
analyses, which quickly led to confusion because the amount of information 
exceeded the mental capacity of the decision-makers. 

The simplified product-process model functioned well. The matrix, as used 
in the discussions, was well taken and perceived as easy to relate-to. The logic 
of producing oil in a refinery-type process and one-off pieces of art in a job-
shop type of environment was easily accepted. The concept of “one-size-fits-
all”, i.e. all operations being located in the middle of the matrix, versus 
“differentiating” (moving towards the both ends of the diagonal) was readily 
adopted. 
 
 

 

Figure 37. Process of failed positioning discussions 

 
Figure 38 provides a schematic illustration of the successful approach. Except 
for the anticipated demand on the segment and geographical level, the 
information elements were not presented explicitly. Other elements that 
individual managers felt important were discussed without formal structure. 
Positioning was presented as a two-dimensional framework of ‘product’ and 
‘process.’ The motivation for the entire exercise was the same as in the failed 
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discussions: the capability to manage the network and deliver the required 
volumes. 

 

 
 

Figure 38. Successful positioning with recoding and bounded rationality 

 

When the product-process matrix was presented to the management team 
members, they subconsciously recoded their experience into a manageable 
number of chunks of information. In this case the number of chunks was eight: 
anticipated polarization of demand, ‘product,’ ‘process’ and five background 
elements of information. Their target for the discussion was to find a solution 
that enabled control and guaranteed delivery capability. The diverged 
manufacturing network that emerged in the talks proved to be an adequate 
solution to the problem.  

In Simon’s words: “Information processing theories envisage problem 
solving as involving very selective search through problem spaces that are 
often immense. Selectivity, based on rules of thumb or ‘heuristics’, tends to 
guide the search into promising regions, so that solutions will generally be 
found after search of only a tiny part of the total space. Satisficing criteria 
terminate search when satisfactory problem solutions have been found.” 

(Simon 1979) 
The result may seem intuition based and it may also well be so. 

“Intuitiveness”, however, does not mean “absent of any analysis”. Intuition can 
be, as Simon (1991) stated: “recognizing the situation and evoking an 
appropriate response – and also to draw on the stored productions for more 
protracted and systematic analysis of difficult problems.” 

All of the management team members stated that they would have 
appreciated more information for decision making. On the other hand, when 
they were asked whether they felt that they made a sound decision, the answer 
was a unanimous “yes”. Why did they then want more information?  

Feldman and March (1981) referred to information gathering as a “ritualistic 
assurance that appropriate attitudes about decision making exist” where 
information is “not simply a basis for action; it is a representation of 
competence and a reaffirmation of social virtue”. They carry on: “The belief 
that more information characterizes better decisions engenders a belief that 
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having information, in itself, is good and that a person or organization with 
more information is better than a person or organization with less. Using 
information, asking for information, and justifying decisions in terms of 
information have all come to be significant ways in which we symbolize that 
the process is legitimate, that we are good decision makers, and that our 
organizations are well managed.” Simon (1979) approaches information needs 
from a different angle: “as stated in the search and satisficing theory is that it 
shows how choice can actually be made with reasonable amounts of 
calculation, and using very incomplete information, without the need of a 
potentially impossible optimizing procedure.” 

The statements of both Feldman and March and of Simon appear to be 
correct in this case. The culture of the company was one of fact-based 
management where decisions were almost without exception based on 
analysis. This phenomenon was especially strong in the manufacturing 
division. Hence it would have been unnatural for a manager to state that “No, I 
would not have needed any other information” or that extra information would 
not have made the decision better. One can argue, however, that the decision 
was as good as it could be and more information would not have made it any 
better.  

In fact, the only information that could have changed the situation would 
have been one that would have brought more evidence for positioning. If that 
information would have been more supportive of the split to two categories, 
the intent would most likely have been stronger and the consequent 
positioning strategy more deliberate. If the information had proved another 
positioning decision more applicable (e.g. evidence of demand regionalizing 
even more), that naturally would have changed the outcome completely. 

It was stated before that the matrix acts as a heuristic to consolidate various 
elements of information into an understandable two-dimensional presentation 
thus enabling recoding. Let us consider the criteria used by Manager 2 to 
understand how this worked in practice. The following is illustrated in Figure 
39. 
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Figure 39. Manager 2’s implicit criteria 

 

He said, that in addition to the explicit criteria (volumes and growth, portfolio, 
BU requirements, cross-continental product flows and legacy), he used a 
personal set of implicit criteria (business requirements for manufacturing 
network, factory cost forecasts, number of factories per product, previous 
strategy work, proposals from internal management training, R&D criteria for 
manufacturing, regional optimization, sales price, segment specific volumes, 
total global volumes and utilization of global capacity). 

This meant that when discussing “product”, he referred to his experience of 
working together with product development. He was aware of many of the 
future product concepts and what they meant for manufacturing. He e.g. knew 
that products would be introduced for which customization may have already 
happened at a relatively early production stage, thus requiring considerably 
more flexibility from production management practices than today. By 
knowing the global and segment-specific volume forecasts he could establish a 
holistic view of the future product load on the factory network. 

When discussing “process”, he used the information from the presentation of 
segment-specific volumes to create a personal view of how these volumes 
needed to be spread across global capacity, thereby forming a view of what the 
process in each factory would most probably look like. He knew what business 
units wanted from production, e.g. that a certain business unit wanted to have 
its products manufactured by a specific factory because of a history of 
successful cooperation between R&D and production. He also knew that the 
head of another business unit was very vocal in wanting a complete factory 
dedicated to his products. He was also aware of how other business units 
thought their products should be allocated across the manufacturing network. 
On financials, he was knowledgeable on how costs were likely to develop in 
those parts of the world where factories were located and could reflect that to 
foreseen sales prices. 
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He further based his positioning opinion on other than product- or process-
related information. A design limitation for him was the knowledge of regional 
optimization requirements. He also used his knowledge of previous strategy 
work and proposals from internal management training.  

All this information synthesized into “design rules”, which subconsciously 
guided his choices on “product” and “process”. Based on these rules he would 
not have, e.g. proposed to divide one business unit’s products across more 
than a reasonable amount of factories or proposed to pull out the products of a 
certain business unit out of a factory with which there was a long history of 
cooperation. 

Last, let us review how these implicit criteria tally with the strategy decision 
elements that were listed when reviewing manufacturing strategy literature. 
Table 18 lists the criteria that management team members said they used in 
decision-making and Table 19 proposes a strategy decision element with which 
they connect. Similarly, it makes a connection with the criteria that were not 
used but were reported to have been useful. 

 

 

Table 18.  Comparison of used implicit criteria and strategy decision elements 
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There is a very good match between the elements that research lists and what 
managers used. The decision elements that had most matches are capabilities, 
capacity, finance and structure. There were several decision elements that 
were not used: action flexibility, HR, organization, patterns of actions, pro-
activeness, quality, R&D, suppliers and systems. Two of these – quality and 
suppliers – appear on the list of criteria that would have been used if 
information was available. This simple comparison re-emphasizes the nature 
of the implicit criteria: they are strategy decision elements that are used in a 
subconscious or abstract manner instead of being used as explicit elements of 
analysis. However, since this example is of one occasion in one company, no 
generalization or deep conclusions can be made of the validity of the elements 
or criteria. The only thing one can state is the observation that management 
used strategy decision criteria as background information and design 
parameters. 

 

 

Table 19. Comparison of not-used criteria and decision elements 

 

Section 4.3 illustrates how recoding together with bounded rationality, more 
specifically search and satisficing, act as mechanisms that enable 
manufacturing strategy decision-making even in an unpredictable 
environment. The product-process matrix acted as a framework to facilitate 
discussion and could be applied even when certainty about the future state of 
the product mix was relatively low.  
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Let us revisit the matrix introduced in Figure 27 in Chapter 3. We observed 
that the evidence for positioning became clearer and the positioning strategy 
formation became more deliberate from phase to phase. The meeting that was 
discussed in this Section 4.3 was a critical turning point in acceptance of the 
global positioning strategy. Without an explicit decision to accept the idea of 
dividing the manufacturing network into two global parts, it may well be that 
the global approach would have remained in an emergent mode and 
implemented in the form of operative actions to coordinate supply between 
regionally operated factories. Alternatively it could have become an unrealized 
strategy. 

If the evidence had still been only ‘hinting’, it would have been too early or 
too risky to create intent. If the evidence had been convincing, there would 
have been an opportunity to go for a stronger approach and a decision on 
intent alone could have been interpreted as weak or as a sign of hesitation on 
the part of management. On the other hand, a sponsored mode of positioning 
strategy formation would have still been too deliberate when the evidence was 
only on a promising level. Hence it would appear to be more logical to create 
intent when the evidence is promising and strategy formation is on an 
emergent or supported level. These choices will be discussed in more detail in 
the following Chapter 5. 

4.4 Discussion and conclusion on approaches to decide on 
factory positioning 

Section 4.2 illustrated that when strategy decision elements were addressed 
explicitly, strategy discussions failed. The complexity of decision-making 
overwhelmed even experienced senior managers. This section also described 
the challenge of attempting to measure accurate product, process, and factory 
positions with structural indicators. In the next Section 4.3, when similar 
elements were largely present implicitly, there was no problem in reaching a 
decision. The managers did not feel that the complexity, even though it existed 
implicitly in the background, would exceed their cognitive capabilities. 
Recoding broke down the decision-making elements into manageable chunks, 
in this case ‘product’ and ‘process.’ The product-process matrix served as an 
effective framework for simplifying in the decision-making space and gave the 
managers an opportunity to reach a mutual understanding of strategic intent 
in a relatively short time. 

This finding is important in the sense that it illustrates a mechanism for 
making strategic decisions regarding a relatively rigid manufacturing network 
of factories despite the uncertain business environment. Factories need to 
support even a rapidly changing business, but on the other hand management 
needs to be cautious in how often and how extensively changes are made. 
Being able to decide on a new manufacturing strategy intent when the 
evidence for change is still weak can provide factories with competitive 
advantage because they will be better prepared for potential change. Waiting 
for the future to clarify and offer adequate proof for decision-making may take 
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too long and leave the factories to watch the competition make its move. The 
framework effectively facilitates decision-making in establishing a strategic 
direction and thus keeping the organization on the alert and enabling it to 
react faster when a major change is decided upon. 

This concludes the empirical section. Chapters 3 and 4 observed 
manufacturing strategy formation in a leading consumer electronics 
manufacturing company from three perspectives. First in Chapter 3, a strategy 
formation process – with the focus on factory positioning – was followed over 
a period of 3½ years. Secondly, Section 4.2 of Chapter 4 illustrated two 
analytical attempts to facilitate strategic decision making at a critical point in 
strategy formation. That point was the moment when an emergent strategy 
became more deliberate.  Third, Section 4.3 described a successful abstract 
approach to making the same decision. Chapter 5 will build on the observation 
of the interrelation between confidence and the strategy formation mode.  
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5. Confidence levels, strategy formation 
mode and the confidence-mode (CM) 
matrix 

5.1 The dependence between confidence and strategy formation 
mode 

When synthesizing the review of theory in Chapter 2.4, we noted that the 
approaches in strategic decision making need to take into account the clarity of 
the environment or target state, as was illustrated in Figure 15. The figure 
highlighted that an unpredictable environment calls for an emergent strategy 
formation mode, resulting in the formation of strategy through learning or 
heuristics based satisficing. In contrast, a more predictable environment 
allows a deliberate mode and strategy formation to happen via analysis, 
calculation, and models. The figure illustrated this difference in a simplified 
manner, assuming an either-or situation with no shades of grey between the 
two alternatives. This interrelation between clarity and strategy formation was 
further enhanced by the observations on strategy formation in the case 
company in Section 3.2. The enhaced view was presented in Figure 27. 

The experiences from the case indicate that, in reality, the strategy formation 
mode develops in a more step-by-step mode as confidence in the need for a 
change in strategy increases. Figure 40 below illustrates this using Mintzberg’s 
illustration of strategy types. An emergent strategy does not necessarily 
transform directly into a deliberate strategy, but passes through at least two 
intermediate stages that we call supported and sponsored.  
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Figure 40. Development of strategy formation mode 

 

On the basis of the empirical analysis of the case, once an emergent strategy 
gains acceptance, it receives managerial support. In the case example, this 
support came in the form of acceptance of the new strategy by a management 
team. Intent which communicated the core elements of a new strategy but did 
not yet implement that strategy was created. Later, when confidence in the 
need for change was clearly stronger, the management team became 
determined to implement the new strategy, thus giving it clear sponsorship – 
including acceptance of the costs involved. Thus, instead of a strategy being 
either emergent or deliberate, there are intermediate phases – a supported 
mode and a sponsored mode. 

When this observation is put into the context of strength of the evidence and 
respective confidence in the need for a change in strategy - and strategy 
formation mode as was presented in observing the manufacturing strategy 
formation process in the case company in Chapter 3 and as was presented in 
Figure 27 in Section 3.2, one can arrive at alternative decision making 
positions, as illustrated in the matrix in Figure 41. Let us call it the CM matrix, 
where “C” represents confidence of change and “M” represents strategy 
formation mode.  

The horizontal axis of the matrix represents confidence in the need for 
change. Hinting reflects little confidence, but a feeling that there might be 
value in exploring a new strategy. In the case example it was the head of 
operation’s view that a global mode of operating could be the next step in the 
manufacturing strategy. Promising evidence is a step stronger than hinting. It 
requires that some indication of a change is already visible. In the case, 
promising evidence started to appear in the form of polarization of longer term 
demand estimates. Convincing represents still stonger confidence in the 
change; now the indications must be more obvious and not merely promising. 
As an example, the polarization of demand that was already evident in shorter-
term forecasts and starting to have tactical implications was a clear indication 
of the likelihood of change. Finally, proving means that the need for change 
has been demonstrated, i.e. it is a fact.  In the case, the order book was 
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polarized during the final Year 3½. At that point there was no longer any 
doubt that the change would take place; it had materialized. 

The vertical axis reflects the enhanced Mintzberg’s classification of strategy 
types as presented in Figure 40. Emergent and deliberate are in accordance 
with Mintzberg’s original classification. The intermediate modes, supported 
and sponsored indicate that management’s support for the formation of the 
new strategy becoming increasingly deliberate, first in giving it support, 
mainly in the form of mental support. Sponsorship already includes more 
material support, e.g. in terms of resourcing or financing. 

The matrix highlights also that the reason for decision-making changes as 
the strategy formation mode and strength of evidence changes. This is 
highlighted by the diagonal of the matrix. The first decision-making position in 
the diagonal is called decision to explore, in order to highlight the preferred 
type of decision when there are only hints of evidence and strategy formation 
is in the emergent mode. The next decision-making position is called decision 
on intent, in order to indicate that the strategic direction is starting to take 
shape. Next, when the evidence is already convincing, the decision-making is 
said to be on design parameters, thus making the strategy clearly more 
concrete and allowing it to be formed in the sponsored mode. The final step in 
making strategy formation very deliberate is the decision-making position that 
was called decision on construction instructions. The name was chosen to 
reflect the great tangibility of the strategy; the strategy and implementation 
plan could be as detailed as instructions for constructing e.g. a building. In 
other words, strategy can be quantified and illustrated in great detail at this 
stage.  

Furthermore, the matrix proposes that strategy formation and strength of 
evidence need to be in perspective. In other words, overly deliberate strategy 
formation in a situation where there are still only hints of evidence could be 
considered reckless – making a strategic bet on the basis of limited evidence 
may prove detrimental for a company. Correspondingly, when evidence for 
positioning is sound, management behavior can be perceived as paralyzed if it 
lets strategy form in an emergent mode.  

In between these extremes and the diagonal of proposed decision types are 
zones of anticipation, risk taking, hesitance and fear. Anticipation and, on the 
other side, hesitance are areas where there is a thin line between making a 
decision and acting or deciding not to act. For example, when evidence is 
already promising but management decides to remain in an emergent strategy 
formation mode, it signals that management is still hesitating to decide 
whether the evidence is still weak or becoming stronger. Likewise, if there is 
only a hint of evidence but management decides to form strategy in a 
supported mode, it signals that management is anticipating that the hint is 
right and evidence will develop in the same direction. Fear and risk taking are 
yet stronger forms of the previous two though have a strong negative flavor of 
management behavior. 
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Figure 41. The relationship between confidence and strategy formation mode 

 
Although any position in the table is possible, when choosing off-diagonal 
modes, one needs to comprehend the risks involved; on the one hand, there is 
the risk of implementing a wrong decision, while on the other hand there is the 
risk of not acting fast enough. 

5.2 The CM matrix and strategy formation in the case company 

Chapter 3 described a strategy formation that took place in a case company 
over a period of 3½ years. The evolution of strategy formation mode from 
emergent to deliberate is illustrated in the CM matrix in Figure 42.  

 

 The first decision to explore materialized in the decision by the head of 
the manufacturing division to form a unit responsible for global supply 
management, which had the mission of driving a new global strategy in 
an emergent mode.  

 Once this new global focus had gained acceptance by the management 
team, it was possible to decide on intent, which appeared in the form of 
introducing new factory roles – as new terminology and mindset 
introduction without any requirement for change. Even though the 
intent did not expect implementation yet, it was a clear support for the 
new strategy.  

 A concrete change requirement was introduced in the next step in 
deciding on design parameters, where the new factory role categories 
were introduced in more detail, factory portfolio changes were initiated 
and the first organizational decisions were made. These parameters did 
not yet go into a high level of detail but were concrete enough to enable 
the factories to understand their new roles and make tangible changes.  
Now the strategy formation mode was already clearly sponsored.  
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 The last decision on construction instructions made the strategy very 
deliberate. This implementation plan reorganized the complete 
manufacturing division of 30,000 employees and went into a great 
level of detail, including harmonizing manager roles and organization 
charts across factories. It was based on the new factory positions and a 
strategy: a change that started 3½ years earlier as a purely emergent 
set of operative activities working perpendicularly to a newly founded 
regional organizational structure. 

 

 

Figure 42. Progress of strategy formation in the case example 

 
Formation of the strategy could have taken other paths. Figure 43 below is an 
illustration of hypothetical decision making argumentation in different 
confidence-mode situations. As a first example, despite the success of global 
supply management and the promising nature of the evidence supporting 
portfolio change, the management team could have decided to leave things as 
they were, thus hesitating to make a new decision. Secondly, the head of the 
manufacturing division could have implemented a global strategy while 
confidence in the correctness of such a course was still limited and thus 
anticipating that he is right in his intuition. Let us review these two alternative 
scenarios separately.  
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Figure 43. Examples of off-diagonal decision alternatives in the case example 

 
First, as an example of hesitation, the management team could have taken a 
more cautious approach and not introduced the new intent because the 
manufacturing division had been organized regionally only a year earlier and 
the regions had newly appointed heads, who were management team members 
and who had just ramped up their regional organizations. Hesitation in 
introducing a new intent that would have worked against the newly established 
structure would have been human. This hesitation actually materialized in two 
failed attempts to arrive at new positioning through analytical methods, as was 
described in Chapter 4.2. However, when polarization of the forecast demand 
became more apparent during Year 2, deciding not to change strategy would 
have been interpreted by the peer divisions and most likely by the personnel of 
the manufacturing division as fear of the magnitude of change. Or - in the 
worst case - when the order book was already polarized, the management team 
would have appeared to be paralyzed and unable to make an obvious decision. 
Likewise, during Year 3, when the forecast had obviously changed in to a 
polarized form, the management team could still have hesitated in making a 
decision by arguing that the change was temporary or might have feared that 
they would be unable to manage the magnitude of change. During Year 3½, 
when the order book had been already polarized, hesitance in implementing 
strategy would have resulted in a situation where management would have 
been paralyzed into keeping the existing structure merely because it had 
operated in a satisfactory manner. 

Secondly, the management team or the head of the manufacturing division 
could have taken a clearly more proactive approach. Global supply could have 
been given more authority during Year 1. A more risky move would have been 
to give it decision-making power over volumes before it had proven its ability 
to add value. The extreme position would have been to claim that the newly-
founded regions in fact play an auxiliary role in deciding on how capacity is 
utilized on a global scale. The last alternative would have carried a substantial 
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risk of misjudgment regarding delivery capability or development of the 
demand structure. In the worst case, a factory network with the wrong focus 
could have crippled the company supply chain. Anticipation and risk-taking 
could also have taken place later in the strategy formation process by e.g. 
implementing portfolios according to the intent before there was clear 
evidence that the portfolio was polarizing, thereby creating global factory pools 
or reorganizing the division before the polarization had materialized. 

5.3 Possibilities for applying a CM matrix 

The CM matrix is a tool for understanding the type of strategic decision 
required on the basis of the level of confidence in a change in the business 
environment and the mode of strategy formation. It highlights that different 
levels of confidence in the need for change and different levels of 
determination in strategy formation call for different types of decisions. It also 
facilitates envisioning what types of toolsets could be useful by helping us to 
identify where strategy is in the process of formation and to decide whether 
there is sufficient determination to form a new strategy.  

Figure 44 below illustrates a situation where confidence in a strategy change 
has advanced to a convincing level (illustrated by the number “0” in Figure 44) 
and the strategy has entered the sponsored mode. Suddenly, new evidence 
appears (“1”), hinting that the business environment is not developing as 
anticipated. If this hint is wrong, the right approach is to continue in the 
sponsored mode (“2”). If the hint is right, continuing strategy formation in a 
sponsored mode may put the whole process at risk (“3”). This type of situation 
of new evidence appearing should obviously call for an assessment of the 
decision-making position – whether the decision-makers are making the 
correct calls when deciding on design parameters or whether they should be 
taking a step or two backwards to explore the implications of the new evidence 
(“4” or “5”). Or, they might refrain themselves from implementing the strategy 
and stay on the previous intent level until their understanding of the new 
evidence has strengthened and the position of the decision is more clearly 
understood. 
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Figure 44. Evolution of new evidence and repositioning of mode 

Figure 15 in Chapter 2.4 highlighted the difference of two alternative 
approaches to decision making. As was said earlier, reality is not simple and it 
is not necessarily wise to move directly from decision-making based on 
learning and heuristics to purely analysis-driven decision-making. Figure 45 
highlights that movement from one position to another in the matrix requires 
an explicit decision. 
 

 

Figure 45. Decision points in different confidence and mode situations 

 
First, allowing for an emergent strategy (illustrated by the number “1” in 
Figure 45) is already a decision. In the case described in this study that 
decision was made by the head of the manufacturing division on his own by 
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creating a global supply unit with sufficient organizational status to have a 
chance of surviving but no official power over regions. This initial decision 
does not necessarily require any formal tool or heuristics; it may be based on 
manager instinct or can be an idea that emerges from the organization. The 
second transition (“2”) is a matter of life or death to the emerging strategy. If it 
never crosses this borderline, it will in all likelihood remain unrealized. 
However, since confidence in the future state of the business environment is 
not yet very strong, decision-making based on heuristics should be the most 
effective. Once confidence becomes stronger and strategy formation more 
deliberate (“3”), more concrete and analytical approaches may be used to 
justify the strategic change from the perspective of both decision-making 
support and implementation communication. The last stage, where strategy 
formation becomes deliberate (“4”), can already entail a high degree of 
analysis and planning because the end state should have been justified to the 
extent that strategy formation becomes a quantitative exercise.  

Figure 46 below illustrates yet another application of the matrix. 
 

 

Figure 46. Experienced confidence and mode of formation 

 

The greater the degree of consensus among the decision-makers regarding the 
level of confidence in the strategic change, the higher are the odds that 
decision-making will succeed. If opinions on the strength of the evidence for 
change differ greatly, there will be a lack of unanimity regarding the choice of 
strategy formation mode.  

Let us look back to the failure in deciding on new factory positioning that 
was discussed in Section 4.2.1. Figure 46 above illustrates the situation in one 
of the analysis-based decision meetings, marked by “2” in the figure in relation 
to Figure 45 before. Reflecting back to the meeting, there were at least three 
views amongst participants on the strength of the evidence. First, the head of 
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operations felt that the evidence for a strategic change was promising enough 
to warrant a decision. Second, the head of global supply had been working 
deeply with the evidence and was convinced that a change was required. 
Therefore, whereas the head of operations felt that the decision had been made 
on the right mode, the head of global supply was frustrated. He felt that 
decision-making and the consequent strategy formation mode should already 
be in an even more deliberate mode and that the team was hesitant to make a 
decision. Third, a colleague of the head of global supply, who was a head of a 
region, was still not particularly confident about the strength of evidence. He 
felt that deciding on a new strategic intent was more anticipation than a step 
that should obviously be taken at that point of time. With the advantage of 
hind-sight, it is easy to see why the discussion was difficult and failed. Hence it 
is important to understand where each decision-maker stands in terms of the 
strength of the evidence and also what strategy formation mode he or she finds 
appropriate: a good facilitator makes sure that decision- makers are aligned 
with respect to their confidence about the need for change.  Strongly 
conflicting views on how decision-making is positioned may be detrimental to 
the process.  

5.4 Discussion and conclusions on the CM matrix 

The type of strategic decision depends on the degree of confidence in the need 
to make a strategic change. In contrast to what many studies suggest, making 
such a decision does not always follow an analyze-decide-implement process. 
On the contrary, when confidence in the need to change is still marginal, it is 
not wise to spend time in analyzing, making a deliberate decision, and 
implementing it in finite detail. However, when confidence grows, not making 
a strategic decision or basing a decision on gut-feeling alone is equally unwise. 

Strategic decision-making can be affected by decision-makers with different 
levels of confidence. Hence a successful strategy decision first requires 
consensus on confidence. Only then does it make sense to agree on the mode 
of strategy formation and consequently on the level of detail of the strategy. 
Likewise, decision-makers may not be aware of the fact that different 
confidence levels require different approaches to decision-making. The case 
examples in section 4.2 demonstrate clearly that a too detailed approach in an 
unpredictable environment does not work whereas an abstract one does. 

The CM matrix illustrates that strategic decision making: 
 

a. is not binary, i.e. either performed in a unpredictable learning level or 
in a fully clear environment where analysis and exact calculations are 
possible 

b. is not easy with an analytical approach when the amount of parameters 
is great 

c. in some confidence situations may be required (when the position in 
the matrix is “hesitance”, “fear” or “decision paralysis”) or not 
recommended (“anticipation”, “risk taking” and “recklessness”)   
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d. may require re-assessment and careful understanding if the confidence 
level suddenly changes 

e. may be affected by decision makers having different confidence levels 
and thus it is important to gain consensus at least on the level of 
confidence before attempting to reach a decision.  

 

The CM matrix introduced in this chapter is not a result of detailed analysis 
or empiric study specifically designed to test the matrix’s performance or 
rightfulness. However, it seems to fit from many perspectives with the 
observations made about strategy formation and strategic decision making in 
the case company. It helps to understand why using the product-process 
matrix in an abstract manner worked in the situation that was described and 
why a detailed and analytical strategy formation mode did not work at that 
stage. Furthermore, the matrix explains why exploration is a good alternative 
in the early phases of a new strategy, why metrics may bring more value later 
on in the process, and why change can be implemented with a high level of 
detail in the most determined phase of positioning. A factory positioning 
decision in manufacturing strategy formation, despite that the business 
environment is dynamic, is possible when it is combined with an emergent-to-
deliberate strategy formation mode, appropriate use of a positioning model as 
a heuristic for search and satisficing and recoding. 

This matrix provides a good target for further research. More empirical 
evidence is required from more companies and different strategic decision-
making situations. Testing of the matrix would also benefit from cases in 
different industries. The case example in this study was from a highly dynamic 
industry. It would be beneficial to compare this case with decision-making in a 
similarily unpredictable situation in a more static industry. Would the same 
decision-making dynamics and strategy formation mode steps still apply? 
Likewise, how would the different confidence levels unfold in that case and 
would similar steps be necessary to clarify the evidence? Furthermore, this 
study addressed decision point “2” from the emergent to the supported mode 
in more detail, whereas decision points “3” and “4” received little attention. 
The mechanisms and tools at those points of decision-making should provide a 
good foundation for further study. 
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6. Discussion and conclusions 

This chapter discusses key findings and concludes the study. First, the 
importance of a right strategy formation mode will be reviewed. Second, the 
use of analysis versus heuristics in decision making in an unclear environment 
and in managing complexity will be discussed. Third, some more generic 
manufacturing strategy reseach related questions will be posed. Finally, the 
last section concludes the thesis and discusses potential areas for future 
research. 

6.1 Discussion 

6.1.1 Strategy mode transition from emergent to deliberate 

The case example in Chapter 3 observed a leading consumer electronics 
corporation forming a new factory positioning strategy in an unpredictable 
and dynamic business environment. The case clearly illustrates that strategy 
formation does not always, as some suggest, entail an analytically supported 
and systematically planned decision to go directly from A to B. When evidence 
of the need for change is not entirely clear, a gradual approach to strategy 
formation, starting from an emergent mode and becoming more deliberate in 
decision-making and strategy implementation, can be successful.   

The observations in the case examples in Chapters 3 and 4 prompted us to 
propose that different levels of confidence in the need for change call for 
different modes and tools in strategic decision-making. The CM matrix, which 
was introduced in Chapter 5, illustrates that the more confident decision-
makers are on the requirement to change, the more deliberate they should 
become in strategy formation.  

The CM matrix appears to be logically sound. Decision-making in an 
unpredictable situation should naturally be cautious, meaning in practice that 
strategy formation should be emergent. A recent example of such a move, 
however not related to the empicial case in this study, was Nokia’s decision to 
focus its complete strategy on one technology when it chose Windows as its 
operating system at the end of 2010. The reaction from the market was that 
the decision was, depending on the analyst, either bold or reckless. In a few 
years, history will tell which is right. In any case, it was an off-diagonal 
decision which falls at least into the category of “anticipation” or “risk-taking”. 
It would be interesting to analyze the empirical case in this study from the 
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perspective of the team who made the decision. Was that decision based on 
analysis or on heuristics? How evident was the need to change strategy? 
Hopefully some researcher will have access to such decision-making and 
assess it in the light of the findings of this study. 

The transformation from a regionally focused setup to a global approach and 
the subsequent change in factory positioning developed from an idea that was 
first tested through operative activities and converted into a strategic intent 
that resulted in the reorganization of a 30,000 person division. This formation 
of a new strategy, which happened over a period of 3½ years, was used to 
understand how strategy formation can support a successful factory 
positioning decision in a dynamic industry. 

When the decision-making environment is unpredictable, a successful 
approach would seem to be to experiment with strategic ideas, e.g. through 
operative action, and to let the strategy emerge and gain ground - rather than 
attempting to introduce a new strategy through analysis and decision. When 
evidence that supports a strategy change strengthens, the confidence level 
regarding the viability of the emergent strategy increases and the emergent 
strategy can be given more support in different ways. In the case example, 
such support first appeared through the creation of strategic intent and 
secondly through sponsorship that materialized in the form of new factory 
positions. Later strategy formation became clearly deliberate through a 
revamping of the entire organization based on the originally emergent idea of a 
global versus a regional setup. Thus, strategy formation evolved from an 
emergent to a deliberate mode through intermediary phases of supported and 
sponsored modes. 

6.1.2 Analysis and heuristics in strategic decision making 

In Chapter 4, two traditional attempts to support decision-making in the case 
company were described. First, the end results of two attempts to use an 
analysis-based approach were illustrated. Then the structural indicators of a 
productability analysis were applied with data from the case company; here 
the aim was to understand how they add value to factory positioning as a part 
of manufacturing strategy formation. Special emphasis was placed on 
managerial aspects, i.e. the suitability of the metrics for managerial work and 
the utility of the results for decision-making in a business environment. 

Observing the attempts to decide on new strategic intent illustrated how 
poorly the traditional process of building scenarios, analyzing, and decision-
making works in an unpredictable and complex business environment. The 
traditional way of building potential demand scenarios and attempting to 
make a unanimous decision in a senior management team proved impossible. 
Here the cognitive capacities of the managers in handling an overwhelming 
amount of information were crucial. Furthermore, it was suspected but 
unproven that the unpredictable situation and the complexity of decision-
making allowed the managers to exploit the confusion and avoid an 
undesireable decision. 
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Though laborious, the analysis of multiple elements may in the best case 
provide a good overall view of the potential future states. Due to its 
complexity, however, it is difficult to describe to people that have not been part 
of the analysis process. Eliminating probable scenarios may cause a strategic 
risk since it requires rejection of certain future states. Discussing scenarios and 
the assumptions underlying them in a decision-making meeting proved risky 
in two ways. First, the number of permutations of the different parameters in a 
dynamic situation quickly exceeds the cognitive capacities of normal people 
and therefore hinders or prevents overall understanding of the case. Secondly, 
the risk of alternative scenarios appearing from meeting participants is real; 
this undermines the rationale for choosing the specific scenarios and 
effectively questions the quality of the preparatory analysis. 

Chapter 4 illustrated also, how difficult it is to use accurate quantitative 
measures to define factory positions as an aid to strategic decision making. In 
fact, it illustrated how challenging it is to define measures that are not 
vulnerable to different interpretations. The structural indicators introduced in 
the productability analysis by Kemppainen et al. (2008) would appear to 
benefit from further development. Their interpretation was laborious and the 
ambiguity of the definitions provided an opportunity for manipulation. 
Quantitative metrics may be more useful, firstly, in a more predictable 
environment and, secondly, in implementing strategy, i.e. in quantifying the 
intended change in the form of product and process parameters. In this use 
less stringent definitions do not pose a risk; on the contrary they provide 
managers with an opportunity to tailor the message according to the audience 
and desired results. Thirdly, they should be valuable for research because they 
illustrate the manufacturing environment from a theoretical perspective. 

Furthermore, structural indicators provide only a partial view in factory 
positioning. Despite being important parameters to a factory, product and 
process are not the only elements on which to base a positioning strategy. This 
was evident when discussing the implicit criteria that management team 
members used in decision-making. This relation of the product-process matrix 
to positioning strategy closely matches well the comment of Mintzberg et al. 
(2009): “Perhaps academics and consultants can grab hold of one part or the 
other of the strategy elephant. Managers, however, must deal with the entire 
beast.” However, for managers to be able to deal with the entire beast, the 
handling needs to happen on a level aggregate enough to avoid cognitive 
overflows. 

The list of managerial decision-making criteria in the latter half of the same 
chapter also illustrated that it is not wise to restrict the decision-making 
environment, in this case to twelve parameters. In fact, decision-making 
elements in factory positioning are not limited to product- and process-specific 
measures only, but instead comprise a number of criteria ranging from 
product-specific information to corporate strategic intent. 

Chapter 4 also indicated how well a traditional analytical positioning matrix 
can perform when it was used in an abstract manner - as a heuristic - in a 
similar decision making environment. The traditional positioning matrix – the 
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product process matrix by Hayes and Wheelwright (Hayes and Wheelwright 
1979b) - was applied in a new way in this study.  Instead of using it to describe 
and analyze accurately factory positions, it was used on an abstract level – 
even to the extent of possible misuse, since factories were positioned into the 
extreme ends of the scale when they in real life reside very close to each other 
mid-way in the continuum.  

The application proved very successful. Not only could management discuss 
and agree on the implications of the probable future portfolio, they were also 
able to reach consensus on a major restructuring decision in a very demanding 
supply chain. Furthermore, the existing positioning that was abandoned in the 
change had been in place since the founding of the company, so the change 
affected the very core of the company’s operating principles and culture. 

6.1.3 Explicit complexity vs. recoding, search and satisficing 

As described in Chapter 4, the failure to make a strategic decision based on 
scenarios and analysis illustrates the cognitive limitations of most managers. 
Even though technology and computing capacities have evolved, man has not 
developed at the same speed. Our cognitive capacity is still seven plus minus 
two chunks of information. Hence in a very complex decision environment, 
explicit complexity and attempts to analyze it and produce results in decision-
making face a real risk of failing.  

The emergent formation mode works well in support of the use of bounded 
rationality in decision-making. An emergent approach gradually prepares the 
decision-makers for the necessary decision; at best the need for decision-
making is so obvious that decision-makers are adamant in their ambition to 
find a solution. This, in turn, enhances the possibility of utilizing recoding, 
search, and satisficing as decision-making mechanisms. Simon (1979) 
described search and satisficing as follows: “A decision maker has formed an 
aspiration of how good an alternative he is looking for. As soon as he discovers 
an alternative for choice meeting his level of aspiration, he will terminate the 
search and choose that alternative.” Search and satisficing as a phenomenon 
show how choices can be made with reasonable amounts of calculation and 
very incomplete information, without the need for optimizing. 

Chapter 4 revisited a meeting where the initial decision for a new positioning 
of the factory network was made, using the product-process matrix as an 
abstract framework for decision-making and the studied criteria used by 
management. It drew conclusions on why the management team was capable 
of coming to a positive end-result despite little concrete evidence. The case 
proved that that the product-process matrix can successfully act as heuristics 
for decision-making in factory positioning in manufacturing strategy 
formation in a complex environment, thus intersecting the research of Hayes 
et al. (1979a, 2005), Mintzberg (e.g. 2009), Miller (1956) and Simon (1955, 
1991). 

When the need for a decision was great (e.g. in the case, because of doubts 
regarding the manageability of the manufacturing network), the product-
process matrix could act as heuristics for search and satisficing to help find a 
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solution that well enough met the criteria for the target state. In this role 
products and processes were not defined accurately and the positioning of 
factories therefore is highly subjective. When used as a high-level heuristic, it 
served as a platform for recoding and each manager was thus capable of 
consolidating his personal set of information around two dimensions. This left 
room for the explicit use of an average of five pieces of information for 
background or planning assumptions without the risking of overloading the 
cognitive capacity of the decision-makers. In the research case the exact 
positioning of single factories was not important; the discussion in fact was 
about “dividing the network or not dividing” and “into how many parts”. 

This success in decision-making highlights the power of recoding combined 
with search and satisficing. It seems viable to manage complexity implicitly in 
the process instead of bringing all the detail onto the decision-making table 
explicitly. Recoding acts as a mechanism to manage a large amount of 
information and senior managers are typically experienced and should be 
capable of bundling background information into analyzable chunks. In other 
words, let every manager take advantage of recoding to consolidate the 
complexity into chunks of information and define those chunks with the 
heuristics used. As was the case in the example, each manager will have a 
different list of information building into these two chunks. That will not be a 
problem, however, because the target of decision-making at this stage will not 
be to understand e.g. “product” and “process” in finite detail. The target will be 
to make a decision on intent. The details will matter in the subsequent 
sponsored and deliberate strategy formation modes. 

6.1.4 Managerial and research implications 

This dissertation provides both researchers and managers with an opportunity 
to learn. Researchers will gain experience from a real-life process and an 
understanding of what a manager faces in attempting to form strategy. One of 
the key lessons is that models that appear straight-forward in a theoretical 
environment may prove overly complex in a real-life business environment. At 
least to the researcher-manager, this was a surprising observation because 
intuition suggested that business is simple and theory complex. The manager 
learns that theoretical models are of value when used in an appropriate 
manner. The strategic decision described in the case would most likely not 
have succeeded – certainly not so smoothly – had it not been facilitated by a 
model that originated from research.  

The lessons from this study make one ask whether some of the 
manufacturing strategy models have come of age. It is, of course, evident that 
changes in manufacturing cannot always happen at the same pace as changes 
in the market. It would, however, be unrealistic to expect that market 
development would revolve around the physical constraints of manufacturing. 
The speed of the business environment has increased dramatically since the 
1960s when Skinner introduced the importance of manufacturing strategy. A 
similar development has happened in the amount of information at hand. 
However, man’s cognitive capabilities have not changed. Our processing 
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capability is seven plus minus two, even with the Internet, Reuters, Google, 
YouTube, and Twitter at our disposal. Thus one quickly arrives at a situation 
where conventional analyze-and-decide techniques no longer work – they 
become “too much for a human to handle,” to quote one of the case company 
managers. The amount of information and the speed at which it is updated 
creates such a demanding environment that human beings run out of 
processing capacity.  

Naturally one could take advantage of the great processing capabilities of 
modern computers; one could feed all the parameters into a simulation tool 
and there would be an analysis with the push of a button. However, that is not 
how managers work. They want to understand what they are deciding and the 
underlying assumptions and trade-offs. No professional manager would make 
an important decision on the basis of a computer program that had most likely 
been coded by a programmer with very little experience in business. 
Consequently, the only way to handle the decision-making situation is to 
decrease the complexity.  

The new strategy was not formed in a way that has been proposed by many 
manufacturing strategy scholars. The birth of the new strategy was not an end 
result of careful analysis, selection of best alternatives, and finally a meeting of 
a group of wise people who picked the winner from a pre-sorted lot. The new 
strategy grew from an idea into an operative experiment, then into consensus 
on a new strategic intent that was further solidified into an explicit strategy, 
and finalized by reorganizing the whole division based on the intent and 
strategy. However, even in a fast-moving industry, the change did not happen 
overnight. It took place over a period of several years, thus preparing the 
organization gradually to ensure a sustainable change.  

It may appear illogical to suggest that on the one hand, a company should 
move fast to keep pace with the business environment but, on the other hand, 
that gradual step-by-step strategy formation is beneficial. In the case example, 
management was in fact fast in making decisions despite the apparently slow 
speed of the major change. It was fast in taking action, first in experimenting 
on a small operative scale, then in launching an intent, and finally renewing 
the strategy and ultimately in restructuring an entire global organization 
according to the strategy.  

The approach of first testing operatively on a small scale can be compared to 
playing tennis. If the player stands still, observes and analyses his opponent, 
and moves only when he has estimated the flight path of the ball, he will be 
most likely to miss the ball. What tennis players do, in fact, is to keep 
constantly on the move. This way they are clearly faster in reacting, even if it 
means a 180-degree change in direction. Having a small unit manage global 
supply and later state its intent without major restructuring is a similar 
phenomenon; the organization is kept on the move and complacency at bay. 
Thus, when the evidence supporting the direction for change emerged, the 
organization reacted faster than it would have from a completely static state. 
Additionally, since the organization had been exposed to the global way of 
operating, both through global supply management and the introduction of 
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globally consistent terminology, it had a lower barrier to overcome than would 
have been the case if the change had been introduced from scratch. On the 
other hand, if the idea had proved wrong, it would have been easy to pull back. 
Ten-odd jobs would have been terminated and possibly some management 
egos hurt for a while, but the supply chain would have experienced marginal 
turbulence, if any. 

One could ask whether this phenomenon was specific to one isolated 
situation. The answer would be the following: it could be or it could not. As 
this is a revelatory study, the aim was not to prove the observed phenomenon 
right or wrong or test it statistically. What is known is that a complex method 
failed and a more abstract method using heuristics worked. The company’s 
business environment, consumer electronics, was dynamic. The company was 
global and a recognized performer in its industry. Hence it should be fair to 
say that similar decision-making dynamics and bottlenecks should be present 
in other companies as well. More study will be required, however, to be able to 
state whether recoding, search, and satisficing can be a standard approach in 
strategic decision-making in similar circumstances across industries. 

6.2 Conclusion 

This study aimed at providing an understanding of how the formation of 
manufacturing strategy in the form of defining factory positions is possible in 
an unpredictable environment. More specifically, it explored what type of 
strategy formation is successful, how to make a factory positioning decision, 
and how managers can cope with complexity and potential cognitive 
constraints in strategic decision-making.  

The need to cope with a fast-moving market and to take into account the 
rigidness of a manufacturing network was highlighted in the introductory 
section. Hence relevant research literature was reviewed and experiences from 
a real-life company were used to draw conclusions on how these specific issues 
can be addressed. Factory positioning was reviewed from three perspectives: 
first, strategy formation as a process in an unpredictable environment; second, 
the use of analytical and abstract approaches for positioning in an 
unpredictable situation; and third, using bounded rationality and recoding to 
assist in decision-making.  

 

The more specific research objectives were to understand: 
 

1. What type of manufacturing strategy formation is required in an 
unpredictable environment 

2. How to facilitate a factory positioning decision despite unclarity 
3. How to manage complexity and potential cognitive constraints in 

making a manufacturing strategic decision 
 

The analysis and interpretation of the empirical case indicated that strategy 
formation benefits from using different formation modes depending on how 



134 
 

evident the need for change is. A strategy formation process which begins in an 
emergent mode with small scale operative experiments works well when the 
need for change is still unclear. Strategy formation may then become 
increasingly deliberate when the need for change becomes more evident. This 
relationship between confidence in the need for change and the strategy 
formation mode was illustrated by introducing a CM matrix, which interlinks 
these two and proposes decision types in each decision-making situation.  

The results also indicate that analysis-based decision-making is challenging 
when the future is unpredictable or complex. Also, the use of accurate 
measures proved non-optimal for two reasons: defining totally objective 
measures is hard and, more importantly, factory positioning is not made on 
the basis of product- and process-related parameters alone. 

Thus, in an unpredictable and complex decision making situation, a working 
approach would be to make use of recoding, search, and satisficing. 
Experienced decision-makers can handle even overly complex cases by 
recoding, i.e. by grouping parameters into a manageable number of chunks of 
information. Then decision-making aided by suitable heuristics is possible - 
especially when the will to make a decision is strong, which in turn promotes 
search and satisficing. In other words, when management is determined 
enough to find a solution they will explore the area with the most potential for 
a solution and choose the first one that meets the requirements. 

The findings on using a product-process matrix by Hayes and Wheelwright 
(1979b) - the most established model for factory positioning - are two-fold: a 
positioning model was challenging to apply as a quantitative tool for analysis 
but worked when used in an abstract form. It failed as an analysis-based model 
because the complexity of the decision was too much for the managers to 
handle, as proposed by Miller’s (1956) studies on the he cognitive limitations 
of human beings. However, when used heuristically to simplify the complex set 
of decision parameters, it succeeded in assisting them in reaching a 
positioning decision. 

Hence the results indicate that factory positioning is possible as a part of 
manufacturing strategy formation even in a highly dynamic industry. Three 
specific elements are required. First, the right type of strategy formation mode 
needs to be used to match the confidence level in the need for change. Second, 
decision-making needs to be facilitated by the right type of approach. The 
more unpredictable is the environment, the more decision-making benefits 
from using heuristics rather than analysis. Third, complexity and unclarity 
need to be managed. Recoding, search, and satisficing with the use of 
heuristics proved successful in making a strategic decision in an unclear 
situation. 
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The solution for enabling factory positioning in an unpredictable 
environment is at the intersection of three areas of research: 

 

1. Strategy formation: Emergent to deliberate strategy formation 
(Mintzberg 1985, 1998, 2009), 

2. Manufacturing strategy: Factory positioning heuristics, in this case the 
product-process matrix (Hayes and Wheelwright 1979, 1984 and Hayes 
et al 2005), and 

3. Social sciences and psychology: Bounded rationality (Simon 1955, 
1991) and recoding by Miller (1956). 

 

Figure 47 illustrates this intersection. 
 

 

Figure 47. Intersection of research areas 

 
The results were drawn from the experiences of one case company, despite the 
fact that the company was of considerable size and the magnitude of change 
was exceptional. Although the use of a traditional model in a novel way worked 
in the environment studied, the course of events may not be identical in 
another company, even in the same industry. However, the observation that 
factory positioning is possible with the aid of heuristics in an unpredictable 
environment should also apply in other companies. Hence to understand 
whether the case represents the basis for a generic model, conducting a similar 
type of research in other similar environments would form an interesting 
continuation to the findings of this dissertation. 

Another potentially fruitful area of further research is that of bounded 
rationality in strategic decision-making. It may well be that it is the key to 
making traditional static strategy models serve better in dynamic business 
environments. Thus research on the positioning models of e.g. Hayes & 
Wheelwright (1979a, 1979b) and Porter (1985, 2008), to name two, could 
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provide clear leverage as valuable models for management in the current 
dynamic economy. 

The challenges in trying to apply definitions of metrics should not differ so 
much for managers across industries. The use of structural indicators offers at 
least two further research topics. First, the glass walls inside the matrix that 
hinder factories in one industry from readily migrating from one quadrant to 
another require further understanding. If the model were used for intra-
industry or intra-company analysis, its definitions and e.g. scales would need 
to be studied. Likewise, metrics require more study. Now they proved difficult 
to use, at least in managerial work.  

Last, the CM matrix introduced in Chapter 5 provides a good target for 
further research. More empirical evidence is required from more companies 
and different strategic decision-making situations. Testing of the matrix will 
also benefit from cases from different industries. The case example in this 
study was from a highly dynamic industry. It would be beneficial to compare 
this case with decision-making in a similarily unclear situation in a more static 
industry. Would the same decision-making dynamics and strategy formation 
mode steps still apply? Likewise, in that case, how would the different 
confidence levels unfold and would there be similar steps in clarifying the 
evidence? Furthermore, this study addressed decision point “2” (from 
emergent to supported mode, as illustrated in Figures 45 and 46) in more 
detail, whereas the other points received little attention. The mechanisms and 
tools in those points of decision-making should provide also a good ground for 
further study. And, finally, the analysis of Nokia’s decision to focus on 
Windows as a platform would be an interesting continuation of this line of 
research. 

To conclude, this study addressed how formation of manufacturing strategy 
and - as an important element of it - defining factory positions is possible 
when the decision making environment is unpredictable. It described how 
such a strategy was formed in an internationally significant consumer 
electronics company and then combined research results in the fields of 
strategy formation and manufacturing strategy together with social sciences 
and psychology to arrive at describing how such formation was possible. The 
analysis and interpretation of the empirical case resulted in creating a 
confidence-mode (CM) matrix which links confidence in the need for change 
with strategy formation mode. The CM matrix also proposes which type of 
decision making seems to suit which confidence-mode situation. Three specific 
elements are required for successful manufacturing strategy formation in the 
form of factory positioning in an unclear environment. First, manufacturing 
strategy formation needs to take place in an emergent mode when the 
confidence level in the need for change is yet unclear. Second, decision-making 
in such an unclear environment benefits from using heuristics rather than 
analytical methods. Third, complexity and potential cognitive constraints can 
be tackled by taking advantage of recoding and search and satisficing. With 
these three elements in place, manufacturing strategy formation and factory 
positioning in a dynamic industry is well possible.   
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Appendix 1: Managerial experience of 
using structural indicators 

In the process of application, the metrics received values between 0 and 100 
and fell into “quadrants” which are illustrated Figure 48. The quadrant names 
reflect the respective portions of the axis, i.e. product indicator results will be 
in one-of-a-kind (76-100), low volumes (51-75), higher volumes (26-50) or 
commodity (0-25) quadrants and process indicators, respectively, in job-shop 
(76-100), disconnected flow (51-75), connected flow (26-50) or continuous 
flow (0-25) quadrants. 

 

 

Figure 48. Figure Product mix and process type quadrants 
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A1.1 Similarity of products 

The similarity of products can be calculated by comparing the share of similar 
product groups to the total number of product groups. An alternative would be 
to apply the component part commonality index (Kemppainen et al. 2008). 
The first step to defining the similarity level of a product mix was to determine 
what was meant with similar. On a very high level, all products are alike 
because they are composed of a circuit board with mounted components and 
subassemblies. However, this approach will not help very much in positioning. 

When our manager observed the Bravo factory, he noticed that the product 
mix is as illustrated in Table 20. There are 32 products that belong to 16 
product families and 4 segments. They were organized into 3 specific supply 
chain setups. 

 
He could interpret that similar products are: 

 

A. products that bear similarity to at least one other product, i.e. belong to 
a same product family, in this case 24 products out of 32, 

B. products that have a majority of same components; data are not 
available from these statistics, but is close to 100% since typically 80-
90% of components were generic,  

C. identical products, resulting in zero in this case 
D. in product families that contain more than one product, i.e. 8 out of 16, 

or 
E. products with a similar supply chain setup than at least one product, 31 

out of 32? 
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Table 20.  Bravo product mix 

Segment Supply chain Product family Product

A B A A

B B

C C1

C2

C3

D D

E E1

E2

F F1

F2

G G

B A H H1

H2

B I I1

I2

I3

I4

I5

I6

J J1

J2

J3

J4

J5

C C K K

B L L1

L2

M M

N N

D A O O1

O2

P P

4 3 16 32
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Our manager was of the opinion that since this measure is an operational one, 
he would need to measure similarity on a product level. Thus he had to choose 
between options A, B, and C. Since B and C resulted in no difference, he chose 
option A to observe the chosen factories. The results are presented in Figure 
49. 

 

 

Figure 49. Similarity of products 

 

He noticed that on average, the high-end factories seemed to have less 
similarity in products than the low-end factories, which is intuitively correct. 
However Bravo, which is a high-end factory, had the same result as Romeo 
and Delta. Likewise, Sierra and Kilo have the same results. This was striking, 
since these two factories had very different profiles. 

Nevertheless, he could get results of 0 (similar = identical), 100 (circuit 
board with components), close to 100 (component commonality) or a range of 
44—76 (in same product family as at least one other product), depending on 
which interpretation he chose.  

A1.2 Product mix variation 

One way to estimate the variation in product mix is to compare the current 
product mix with the one for the previous year. Another way to assess product 
mix variation could be to contrast the average production batch size with the 
total production (Kemppainen et al. 2008). Production batch data were not 
readily available in the company and the manager did not want to undertake 
an extensive study to extract that information for each factory. Furthermore, 
he felt that average batch size sounds more like a process metric than a 
product metric. Batch size depends on demand and customer behavior rather 
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than on the characteristics of the product mix. Thus, he decided to compare 
the current product mix with the one from a year ago.  

The first step was to decide what a change is in practice. A change in a minor 
component or part may not be a change in terms of manufacturability. Even 
upgrade with different cover may seem as a change to the consumer (even new 
model number) or similarly change in software may be seen as a change by the 
trade customer if it requires new testing and acceptance of the products. What 
changes in the eyes of the customer, in fact, is not a major change in a factory. 
Thus, our manager decided to neglect component or part upgrades to a 
product and use changes in product codes as an indication of change. 

Another factor for consideration was the reason for a factory product mix 
change. Such a change can be due to three primary reasons: product life cycles, 
changes in factory focus, and moves of products related to operative capacity. 
The most reliable result would be reached if these factors could be taken into 
account. Extracting such information from production data was not possible 
and would require a track log of all product decisions per factory. 
Furthermore, a change is a change from the factory perspective whatever the 
reason behind it. 

Before calculating the results per factory, the head of global supply wanted a 
view on product mix behavior in a factory during one year. He chose to 
observe a time period from summer to summer to catch any effects of the 
Christmas season.  

Figure 50 presents the percentages of product families in the Sierra factory 
during a one year period. The picture shows that it was clear that the timing of 
the sample is important: the number of products and their percentage vary 
considerably in a one-year time frame. 

 
 

 

Figure 50. Relative shares of Sierra products 
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To capture variation from one year to another, the head of global supply 
decided to calculate how many products in each factory portfolio have been in 
production during two consecutive calendar years and compare that to the 
total number of products in the factory. The results are illustrated in Figure 51. 

 

 

Figure 51. Product mix variation 

 

The graph reveals the nature of the competitive environment of the company; 
new product introductions and old product ramp-downs are an elementary 
part of the business. During the year observed, the company launched 74 new 
products and ramped down 87 products. Thus a time horizon of twelve months 
does not seem to be feasible due to industry clock speed.  

A1.3 Customization of products 

The customization of products can be assessed either by comparing the 
production volume of customized products with the total output or by 
calculating the proportion of customized products of the product variety 
(Kemppainen et al. 2008). As with similarity, the first step was to decide what 
a ‘customized product’ meant in practice. Research, despite a plethora of 
studies on e.g. mass customization, offers surprisingly few definitions of the 
term. 

First, he could consider a product customized if it is produced for only one 
customer. There were no such products, so this interpretation would classify 
all products as non-customized. However, one could go deeper and analyze the 
product on the variant level and find out how many customer-specific variants 
versus generic variants there are of each product.  

Table 21 presents a view of this ratio for a high-end and a low-end product. 
There is no difference between the two. The data used for this analysis 
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included sales package elements and therefore goes beyond the scope of 
“product” in this study. 

 

 

Table 21. Customization level of two products 

 

A second alternative could be to consider a product customized if it has a 
unique bill of material, which is the case for all products and they would thus 
all classify as fully customized. Third, “customized” could mean a product 
family that contained only one variant. As customization of products is an 
organizational level measure, the manager decided to use the last 
interpretation for observation. The results are presented in Figure 52. 

. 

 

 

Figure 52. Customization of products 

 

He noticed that the results are strikingly similar. The Delta and Romeo 
factories seem to have a somewhat less customized portfolio than the other 
factories, though the difference is not major. He would have anticipated that 
the high-end factories would have a clearly more customized product mix due 
to the nature of the business.  
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A1.4 Standardization of products 

The standardization of products can be assessed by estimating the proportion 
of standardized products of a product variety or by comparing the production 
volume of standardized products with the annual output. The values of these 
indicators are expected to vary depending on the uniformity or modularity of 
product design, the materials used, the actual shapes, and the configurations 
produced. In some cases, the definition of standard product is not uniform 
throughout the company and industry, and so alternatively one can develop a 
composite index that estimates the level of standardization for each 
component, product, or product family (Kemppainen et al. 2008). Again, the 
first challenge faced by the head of global supply was to decide how to 
interpret ‘standardized.’ As with ‘customization,’ there was little help from 
research in finding a good definition. He checked dictionaries with the 
following results: 

 

Standardize: 
 

1. “brought to conformity with a standard; ‘standardized education’ 
(WordNet 2006) 

2.  “to cause to conform with a standard” (The American Heritage 
Dictionary 2006) 

3. “to evaluate by comparing to a standard” (The American Heritage 
2006) 

Standardized: 
4. “capable of replacing or changing places with something else; 

permitting mutual substitution without loss of function or suitability” 
(WordNet 2006). 

 

All bills of material are specified and there is no room for exception. Hence 
according to the first three definitions all products are standard. If the 
interpretation was the fourth one (capable of replacing or changing places with 
something else; permitting mutual substitution without loss of function or 
suitability), all products would be non-standard because all products are 
unique and no substitution or deviation is possible.  

However, as this is an organizational level measure, the head of global supply 
decided to observe the portfolios on the product-family level. Unfortunately, 
the same observations apply as on the product level; all product families also 
need to conform to standard and are not substitutable. Thus the conformance 
interpretation results in a result of 100, whereas the substitution 
interpretation yields a zero for all factories. He decided to go with the 
conformance interpretation and the results have been presented in Figure 53. 
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Figure 53. Standardization of products 

A1.5 New product introduction 

Two ways to calculate new product introduction were proposed: through 
product development investments or new product variants (Kemppainen et al. 
2008). Product development investment statistics per factory were not readily 
available, so the head of global supply had to observe the renewal of the 
product portfolio per factory.  

When starting to define new product introduction, he immediately came 
across two questions: how to define ‘new’ and ‘product’ in this context. For the 
novelty of the product, the same considerations apply as for product mix 
variation. Should one look at changes in components or parts? Or should one 
look at changes from the customer perspective? Since he was positioning 
factories, the natural choice was to consider changes from the factory 
perspective. Thus the change should clearly require the factory to apply new 
practices. 

The other question on ‘product’ should reflect the nature of the measure. As 
it is a strategic level measure, it does not seem logical to observe product level 
(or product variant – an even lower level) changes. Equally, product families 
are organizational at most, so the remaining level for observation is the 
segment level. 

As he learned from the product mix variation calculation, timing might again 
be an important element. To review this, he checked how the Sierra segment 
portfolio had behaved during the same time period as the product portfolio 
illustrated in Figure 54. He saw that the picture is very different from the 
product level. Despite the high variation in product relative shares, the 
segment picture is a lot less messy. 
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Figure 54. Percentages of volume accounted for by Sierra segments 

 

 

Figure 55. New product introduction 

 
Thus the interpretation he used was to calculate the amount of new segment 
introductions in each factory. The results of these calculations are presented in 
Figure 55. 

The graph illustrates a completely opposite picture compared with product 
mix variation. Even though factory product portfolios may be more or less 
completely renewed during a one-year period, the segments they serve are 
considerably more stable. However, two high-end factories (Sierra and Bravo) 
have experienced change. Naturally, if the company segmentation changed 
during the period of observation, the result would be different, at least on a 
segment-name level. A separate assessment would be needed to determine 
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whether the segment change would be a real change from the perspective of 
factory operations. 

Nevertheless, one can see a clear difference in the results of two high-end 
factories to those of the low-end group. However, five out of six results would 
fall into the “commodity” quadrant of the product-process matrix and the 
result of Sierra would classify as a “higher volumes, few main products” 
portfolio, which is somewhat counter-intuitive. 

A1.6 Type of product mix 

The type of product mix is estimated based on management’s perception of 
product mix either as a weighted average of given categories or simply by 
identifying the dominant product structure. (Kemppainen et al. 2008). By 
definition, this last product related measure is a perception-based measure.  

Thus the head of global supply was saved from interpretation this time. He 
only had to visit his colleagues and ask for their opinion on the product mix 
type of each factory during the observed time period.  

His colleagues had no major problem giving factory portfolios a value 
between 0 and 100 on a scale where 0 represents a “one-of-a-kind, low-
volume” product and 100 a “high-volume, commodity” product. The result, an 
average of the perception of all managers, is represented in Figure 56. 

 

 

Figure 56. Type of product mix 

 

The picture is strikingly different from the previous product related measure 
results. Management perceived the product mix of high-end factories to be in 
the “low volumes” quadrant and the low-end factories to be in the “higher 
volumes” quadrant. There are two clear distinct groups of factories that fall 
into intuitively correct quadrants. This did not happen with such clarity with 
calculated measures. 



154 
 

A1.7 Batch consistency 

Batch consistency can be measured by order penetration point or alternatively 
by feasible variation in production batches (Kemppainen et al. 2008). 
Production batch information was not readily available, so that could not be 
used as data without extensive work. Furthermore, our manager had 
difficulties in interpreting ‘feasible.’ The word is defined in dictionaries as 
follows: 

 

1. Capable of being accomplished or carried out (American Heritage 
Dictionary 1983), able to be done (Oxford Dictionary 1990) 

2. Suitable (American Heritage Dictionary 1983) 
3. Plausible (American Heritage Dictionary 1983, Oxford Dictionary 

1990) 
4. Likely (Oxford Dictionary 1990) 

 

In this case, defining these characteristics of production batches is somewhat 
challenging. Although the factories are even able to make one single product at 
a time, this would not be an economically viable mode of operation. What then 
would be a ‘suitable’ batch? From a factory perspective the best suitable batch 
would be an indefinite one, which would allow the factory to run without 
setups. However, this case would not reflect business reality. ‘Plausible’ and 
‘likely’ could be defined by measuring order size history and identifying a 
representative batch size per factory. However, the disadvantage of this 
approach would be that order size is driven by customer behavior and depends 
e.g. on sales contracts with customers; in the case industry batch is not a 
process decision but is driven by demand. 

Thus, order penetration point was chosen for measurement. With one 
exception, the factories always operate on a manufacture-to-order basis. This 
is a result of the high order volatility of the business and also the fast price 
erosion of components. When manufacturing and the supply chain are flexible, 
there is no need to keep high inventories. The only exception is one product 
group, where the products are produced in a manufacture-to-forecast mode. 
This mode was present only in the Delta factory and accounted for 22% of 
volume output. Figure 57 presents the measure results. 
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Figure 57. Batch consistency 

 

As the graph shows, all factories end up in a ‘job shop’ quadrant with this 
measure. Even Delta with its manufacture-to-forecast position of production 
gets the same result. The business environment and business model have 
defined the mode of operation and the nature of the factory does not define the 
triggering point for production. On the other hand, one could ask whether the 
business model should reflect positioning better. An argument against this is 
that the cost benefits gained by more efficient operations would be easily lost 
by making unsuccessful make-to-stock decisions.  

A1.8 Setup leverage 

This measure specifies the relative share of major setups. Minor setups should 
also be factored into the indicator so as to illustrate the advantage of FMS in 
switching from one product to another (Kemppainen et al. 2008). The result is 
obtained by dividing the amount of production runs with the amount of 
setups, subtracting the result from 1 and multiplying by 100. The formula thus 
assumes that the production of one product requires more than one setup. 

In this case manufacturing includes several levels of setups. The smallest 
level is changing a component reel into a placement machine when a product 
in a product family changes. In these cases most of the bill of material stays 
unchanged; hence the change in terms of product and production is marginal. 
The biggest change would be to alter a line setup to reflect changes in product 
mix. In practice this would mean altering the amount of equipment to balance 
line capacity. In between these extremes are so called major setups, i.e. setups 
to change from one product family to another. These require e.g. fine-tuning of 
conveyer belts, placement sequences, and test procedures.  

The measure formula creates a challenge in our case; as it assumes more 
than one setup per production run, the design of manufacturing in our case 
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produces negative results. For example, during one month Sierra ran 93 
production runs with 13 setups. The indicator formula end result is -615. To 
avoid this, minor setups can be included. In this case every product run 
includes a setup and non-negative results are achieved. These results are 
presented in Figure 58. 

 

 

Figure 58. Setup leverage 

 

The results for setup leverage at all factories fall into the “continuous flow” 
quadrant, more precisely in the bottom right-hand corner. 

A1.9 Labor intensity 

Labor intensity compares direct workforce expenses with total manufacturing 
costs including variable manufacturing wages, capital investments, and 
depreciations. Alternatively it can be assessed by estimating the degree of shop 
floor control over operations (Kemppainen et al. 2008). A round of calls to 
factories revealed that the degrees of shop floor control are similar in the 
factories. Hence the head of global supply chose to dig into the financial 
information. 

Applying the measure raised several considerations. The first one was on 
labor cost: there are considerable labor cost differences between countries 
(BLS 2007). Table 22 illustrates the hourly compensation cost index in 2007 in 
a selection of countries that typically host consumer electronics 
manufacturing.  
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Table 22.  Hourly compensation cost index of selected countries (BLS 2007) 

 
The table illustrates, for example, that the hourly labor cost in Germany was 55 
times higher than in China in 2007. Hence if the wage costs of factories are 
used as such, the weight of each German operator is 55 times higher than that 
of a Chinese worker. In other words, a Chinese factory that had a labor cost of 
$500 and other cost of $10,000 would receive a labor intensity result of 5 
(continuous flow). If that factory was moved to Germany and had an equal 
number of German operators, its labor intensity would be 73 (disconnected 
flow) assuming all other costs remained the same. The same cost difference 
applies, in fact, for a range of cost elements: electricity, transportation, food, 
etc. 

So, obviously, labor and other local cost would need to be equalized using 
cost indexes. But how then does one take into account the number of 
employees? Will factories in low labor cost countries by definition have more 
employees because labor is cheaper? Where is the borderline where it is 
cheaper to invest in people rather than machines? If the payback time for 
investment in automation in Germany is 55 times shorter than in China, does 
the amount of automation reflect the fluidity of the process or is it just a way to 
keep labor costs under control? For other costs, would an operation in a 
country with expensive electricity be likely to be more energy efficient than 
one in a country with cheaper electricity? 

The next questions the head of global supply had to face concerned 
investments and depreciations. Each factory has a different investment history 
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based on specific criteria. Factories typically invest to a) increase capacity, b) 
renew old equipment, c) fulfill requirements set by new products, or d) adapt 
to requirements from authorities, to name a few. New factories will most likely 
carry more financing load than old factories. Thus taking this all into account 
would require a full breakdown and analysis of the investment and 
depreciation status. Such information was not readily available so the manager 
used financing costs as a total. 

Figure 59 illustrates the results in labor intensity of production without 
equalization of labor cost and with all financing costs. The difference between 
the Bravo and Sierra results illustrates the aforementioned issues. The ratio 
between production employees and all employees was 89 in Bravo and 91 in 
Sierra. Bravo had approximately 40% more people than Sierra, its output was 
70% more, and the output per person approximately 40% more than that of 
Sierra. Sierra is more labor-intensive than Bravo, but not 6 times as much as 
the graph proposes.  

 

 

Figure 59. Labor intensity of production 

This was probably the trickiest measure to apply. It may work well in 
circumstances where factory costs are easily comparable. Even then, it still 
leaves a question on the labor cost ratio that classifies a factory as e.g. job 
shop. Now the formula assumes that a “full job-shop” status is reached when 
labor cost approaches total cost. Consider the case where one man makes 
tailor-made wine glasses and the heating costs of his glass furnace plus rent 
equals his salary. According to the formula his operation would classify as a 
“batch” process. If he hired three people, paid them the same salary as for 
himself and they continued producing tailor-made glasses with the one 
furnace, the operation would classify as “job-shop” even though nothing 
changed in the process.  
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A1.10 Process integration 

Process integration can be assessed either by estimating the proportion of 
integrated process stages or by evaluating the number of alternative process 
routings (Kemppainen et al. 2008). Alternative process routings in the case 
factories depended directly on connected process stages: if a process has a 
discontinuity point, in theory it provides an opportunity to re-route. The 
challenge with the routing approach, however, is that the result will be affected 
by the number of lines in a factory. If a factory has two identical lines with one 
discontinuity point, there are four alternative routes. If a factory has ten lines 
with a similar discontinuity point in each, there are one hundred alternative 
routes. However, the latter factory is not more of a ‘job-shop’ than the first 
one. 

As seen earlier, the production process consists of nine stages. There are two 
alternatives for connecting the line: in one integrated line or in two stages (4-
5). How does one define the number of connected stages in both cases? The 
first clearly has all stages integrated but so does the other one because every 
stage is connected to at least one other stage. However, the latter alternative 
intuitively should be “less integrated” than the first one. The formula divides 
the number of connected stages by the total number of stages and subtracts 
the result from one (multiplied by 100). Thus, in the second case the 
denominator should be e.g. twice as big as the numerator. So, if the total 
number of stages is 9, the numerator should be 4.5. If the nominator was the 
“average number of stages in an integrated group of stages” the first case 
would result in 100 (9 integrated states in a group of 9 stages) and the latter in 
50 (average 4.5 stages integrated into two groups). This approach was taken 
and the results are illustrated in Figure 60. 

 

 

Figure 60. Process integration 
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All factories except Sierra get a result of 50 (disconnected/connected flow 
line). Sierra is the only factory with all nine stages connected and thus its 
result of zero (continuous flow) makes sense. However, Sierra is known for 
high flexibility and its capability to produce small lots. The immediate 
question is whether Sierra’s production has been constructed incorrectly or 
whether this measure should somehow reflect flexibility. Nevertheless, the 
measure reflects the nature of production lines and it appears that the line 
structure does not depend on the role of the factory in our case company. 

A1.11 Nature of process change 

The nature of process change is estimated by comparing the smallest economic 
capacity addition into a technologically balanced production line with the 
current production capacity (Kemppainen et al. 2008). A completely balanced 
integrated line would require a capacity increase in each stage. However, in 
our case company, lines are never absolutely balanced; instead the capacity of 
each stage depends on the product. Some products may require more time in 
placement but less in software loading. Or placement and software loading 
may be very smooth whereas assembly may be slow due to difficult parts. 

Nevertheless, capacity can be increased by adding capacity to each stage 
regardless of the integration level of the line. Hence the smallest capacity 
addition is a max of 10% of a line capacity. Thus the measure values would be 
90 at minimum, placing the results in the ‘job shop’ quadrant. However, even 
if the required capacity investment was one whole line, the addition from a 
factory perspective is not significant since factories typically have more than 
ten production lines. Figure 61 illustrates nature of process change results, 
when the minimum capacity addition has been estimated to be one line. 

 

 

Figure 61. Nature of process change 
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The graph clearly highlights the capacity structure of the factories. They are 
big operations that consist of multiple, similar and parallel production lines. 
The proposed formula in this case produces values that place the results in the 
“job-shop” quadrant even though that is not the nature of the production 
process. 

A1.12 Type of production process 

The type of production process indicates the view of management and it can be 
obtained either as a weighted average of given categories or simply by asking 
the perception of managers (Kemppainen et al. 2008). As with “type of 
product mix,” this metric is easy from the interpretation stand-point because it 
is entirely subjective. The manufacturing division management team members 
were approached with the following question: “How would you characterize 
the production process of factory X with a scale of 0-100 where “0” resembles 
a continuous flow process and “100” resembles a job-shop type of production 
environment. The results are illustrated in Figure 62. 

 

 

Figure 62. Type of production process 

 
The results differ from the type of product mix measure, the other perception 
based measure. Whereas product mix perception fell clearly into two 
quadrants, the perception on process of all factories is relatively similar. In 
fact, only Kilo as a factory falls into the “higher volumes” quadrant and only 
barely. It appears that the management’s perception is that factories are alike, 
whilst their portfolios are different. 
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Appendix 2: Implicit decision making 
criteria 
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A2.1 Criteria that were used in decision making 

 
Decision making 
criterion 

Description 

Available 
manufacturing 
technologies 

The availability of different types of manufacturing technologies has an effect on the 
possibilities to develop a factory. The availability of e.g. automation for complex 
assembly can replace people and thus decrease the labor intensity of a high end-
factory. 

BOM value vs. 
difficulty of product 

The price of the bill-of-material may be reflected to the level of labor cost in a 
country, especially if production cost is measured as a ratio of total product cost. 
This type of measurement could drive simple products with expensive BOM’s into 
high-end factories. 

BU margin 
scenarios 

When the manufacturing network is rigid, i.e. major restructuring is not possible, the 
more expensive factories may be used to produce products of business units with 
higher margins. 

BU requirements for 
manufacturing 
network 

Business units may have preferences on manufacturing sites based on e.g. R&D 
resource proximity or possession of special skills required for their products. 

BU specific volumes Longer-term volume scenarios of business units will have an effect on factory focus 
decisions based on the magnitude of volume versus maximum factory size. 
Volumes of certain business units may be so small that it is uneconomical to 
produce them in many factories, and, on the contrary, some will be large enough to 
fill a complete factory. 

Capability to 
produce complex 
products 

The competence to produce complex products depends on the education base and 
culture of the people in the factory. Therefore there is a need to take it into 
consideration when placing the more complex products. 

Capability to 
produce small lots 

This is a similar criterion to the previous one. The competence of people to cope 
with constant changes and instability is a combination of education and culture. 
Therefore it would be a risk to produce small lots at sites where there is a long 
history and strong culture for mass production. 

Demand behavior The demand behavior of a product has an immediate effect on the supply chain and 
the flexibility required from the factory.  Demand volatility is often greater with 
technologically more complex products but is not the case always. Simpler products 
are price sensitive and thus pricing or competitive moves can have strong effects on 
demand. 

Factory 
competences 

Generic competences in the factory, as highlighted before, set constraints on 
product mix and process type. Competences and especially retention of highly 
educated workforce depends on geographical location: e.g. circulation of engineers 
in one area may be greater than in another because of presence of similar industry 
in the area. Competition for competent people is high between companies and leads 
to engineers switching companies. Therefore the capability to build long lasting 
competences is lower than in an area where labor stability is higher. 

Factory cost levels The generic cost level, both labor cost and other operative cost, has an effect on the 
product mix of a factory – especially if a company calculates product cost per factory 
rather than using a generic global manufacturing average. Factory specific cost 
calculations are essential in making sure factories are cost competitive. This 
phenomenon drives lower margin or lower BOM cost products to cheaper factories. 

Factory flexibility 
requirements 

There are multiple reasons why a factory needs to be flexible: demand volatility, 
supply chain setup, number of products, days-of-supply targets, etc. Flexibility is 
often driven by the business model of a business unit: a unit in a highly competitive 
pricing segment may take advantage of fast price moves. Another flexibility 
requirement may come from exotic components or customer specific hardware 
requirements. 

Features roadmap Future feature requirements will place requirements on the component and 
especially software capabilities of a factory. Long complicated download and testing 
requirements may constrain a factory from creating efficient high output production 
processes. 

Global cost levels The development of costs on a global level has an effect on a factory. Components, 
raw materials, transport costs etc. may change the total landed cost of a product 
and thus change cost advantages of a factory vs. another. 

Market proximity The capability to deliver fast and/or cost efficiently is a critical factory capability in 
terms of customer satisfaction. Factories that are situated far from a market will 
need to build extra downstream logistics arrangements that can deteriorate 
customer service, cost competitiveness or both. 

Perception of labor 
content of products 

The labor content of products a few years ahead is an unknown but is an important 
parameter in forecasting factory output and labor requirements. If a factory portfolio 
in the future is perceived to be very labor intensive, it will e.g. constrain its capability 
to invest in automation that has an immediate effect on process type. Likewise 
factories with limited labor availability will have a less labor-intensive product 
portfolio. 
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Perception on 
factory capabilities 

Factory capabilities are never an exact science, especially when looking ahead. 
Facts on past performance exist as key performance indicators but in a rapidly 
developing business exact information on future performance is always based on 
perception. This perception anyway will affect product portfolio and process type 
decisions. 

Perception on 
maximum amount of 
products per factory 

The maximum amount of products that a certain factory can produce at one time is 
an opinion based on many of the criteria that have been listed above. It builds 
amongst others on factory competences, flexibility requirements, factory location vs. 
suppliers and product specific supply chain setups. 

Portfolio from 
market perspective 

The understanding of the company’s product from a market perspective helps to 
anticipate e.g. the volatility and life-cycles of products, which effectively determine 
the stability of a factory portfolio. 

Portfolio from 
organizational 
perspective 

The organizational setup of a corporation will play a role in factory portfolios even 
though that it has no direct effect on supply chain parameters. It is natural, because 
of personal dynamics, that certain organizational units prefer certain factories. This 
may be based e.g. on historical performance of a factory or long-time collaboration 
between a business unit and a factory. 

Previous strategy 
work 

Even though previous strategy should not hinder taking new directions, big industrial 
supply chains are complex and cannot be turned around overnight. Similarly, fast 
strategic changes – especially if they are frequent, will have a demotivating and 
counter-productive effect on personnel. 

Product form factors Product form factor have a direct effect on process planning. Different forms place 
different types of requirements on the production equipment and people 
competences and thus the form factor is a direct planning element for process type 
and may affect also the portfolio of certain factories. 

Product roadmap The product roadmap is critical because it is the future portfolio that needs to be 
implemented in factories. It contains directly and indirectly much of the criteria that 
are listed here. Factory process and portfolio planning will always be in a reactive 
mode without a good product roadmap. 

Proposals from 
internal 
management 
trainings 

Management training creates development ideas that may change the perceived 
capabilities of factories. 

R&D criteria for 
manufacturing 

R&D is looking far ahead and works with concepts that are not yet visible on the 
roadmap. The future requirements to manufacturing are critical to understand when 
making major changes in a factory network to avoid wrong development or a need 
for frequent major changes. 

Regional 
optimization 

Portfolio optimization between manufacturing sites may be beneficial for e.g. supply 
chain efficiency and effectiveness if a company has several factories within a region. 

Regional tax and 
duties development 

Local development in taxes and duties will have an effect on cost levels and lead 
times of factories. In certain economical areas taxes and duties may even constrain 
delivering certain products to a number of countries. 

Sales price The forecasted price level of products together with margin targets gives an 
understanding on the cost efficiency requirements per product. 

Simplicity of 
approach 

Simplicity is a virtue when total production volumes are in hundreds of millions. An 
explicit vision on targeted simplicity will drive a wanted end-result. For example, a 
low simplicity requirement may drive high-volume products to multiple factories thus 
creating less lead time to market but a complicated supply chain. On the other hand, 
a strong strive for simplicity may drive the products to less factories and create 
longer lead times and effectively higher complexity in other factories. 

Corporate strategic 
intent 

A good positioning decision will be impossible without a clear strategic intent. 

Total global volumes Total volumes are critical to global positioning decisions because they determine not 
only the total capacity required but also the growth requirement for factories. Not all 
factories can grow indefinitely due to e.g. demographic constraints. Total global 
volumes may also forecast that the company has too much capacity which leads to 
deciding whether one operation needs to be shut down or capacity is cut more 
evenly between several of them. 

Utilization of global 
capacity 

The utilization of capacity per product segments helps to understand how many 
products may be loaded into a factory and has also an effect on the process type. 

Number of factories 
per product 

This parameter relates to strategic intent, organizational factors and simplicity 
requirements. A clearly stated target on supply chain simplicity will set boundaries to 
the amount of factories allowed to produce a product and effectively on the process 
requirements for the operations. 

 

Table 23. Implicit criteria that were used in deciding on new positioning 
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A2.2 Criteria that would have been useful in decision making 

 
Decision making 
criterion 

Description 

Analysis of BU 
margin scenarios 

This is the same criteria as the perception based one described before but contains 
the capability to model and analyze changes in process and costs and consequent 
effects on factory cost targets. 

Analysis on cross-
regional product 
volumes 

Number of products per factory and amounts of factories per products will determine 
how many products will need to be transported across regions when the final 
assembly is close to markets. Cross-regional product flows have clear cost 
implication through transport cost and inventory build-up. Furthermore they have an 
effect of customer service through lead-time. 

Analysis on 
maximum amount of 
products per factory 

Like the previous criterion, this is advanced information compared to the perception-
based parameter mentioned earlier. A capability to model different effects of number 
of products in a factory may lead to improved portfolio and process type 
combinations. 

Cross-regional sales 
package volumes 

If in certain cases the standard model of more freedom in the location of product 
production and final assembly happening close to customers is not followed, the 
number of final products shipped cross-regionally will affect the factory producing 
them in terms of people requirement and supply chain setup. 

Customer and 
markets dynamics 

Understanding uncertainties in markets and with major customers will help in risk 
planning of factory portfolios. Filling a factory with highly uncertain demand may lead 
to surprises in flexibility requirements. 

Customer lead-time 
requirements 

Lead-time requirements of key customers will play a role in factory location 
decisions and also on production lot sizes, correspondingly affecting portfolios and 
process design. 

Deep analysis of 
labor content of 
products 

Related to the labor content perception criterion that was described earlier, labor 
content modeling results may at least with some lead-time influence product design 
and consequently process type. 

Deeper product 
portfolio analysis 

Analysis of the product portfolio may reveal unknown synergies between products 
and product families. It may be that there are unchartered similarities between 
products from different segments that may lead to a new grouping of factory 
portfolios. 

Future BOM 
information 

Knowledge of future product BOM’s will determine the process and supply chain 
setup requirements for a factory. Component counts and the number of specific vs. 
generic components is especially important information. Likewise, BOM cost 
forecast will also affect positioning. 

Future product 
platforms 

Anticipation of future platforms will help to understand the best grouping of products 
into factory portfolios. Similarly it will support planning of factory process type 
requirements. 

Landed cost 
calculations 

The total cost of delivering a product to the customer is a decision-making 
parameter when deciding on the geographical location of manufacturing. 

Migration of 
products from high-
end to low-end 

Major trends in the balance of the total product portfolio or life-cycle migration of a 
single product from “high-end/high-tech” to “trivial” as products and/or production 
develops will need to be taken into account when understanding the future portfolios 
in factories. It is not efficient to keep a “matured” product in its original location if it is 
more efficient to produce it elsewhere. 

Perceived forecast 
accuracy 

This relates to the demand volatility of a product but is more operative in nature. The 
forecast accuracy refers to the demand predictability of a product in sales and 
supply planning and has an effect on inventory, batch size and work force 
availability requirements. 

Positioning and 
location of suppliers 

The amount of local vs. suppliers and the amount of them per product determines 
the supply chain setup in the factories that produces the product. Remote suppliers 
will increase lead times and inventory level thus affecting customer service and cost 
efficiency. 

Quality requirements Even though quality requirements need to be similar in each factory, local cultures 
and historical quality requirements of a factory may need to be taken into account. 
Product requiring difficult manual assembly with complex parts may not perform well 
in manufacturing sites that have a history of big volume easy-assembly products. 

Required 
technological 
capabilities 

Products with more features and advanced components will place more 
requirements on technology than simple ones. Therefore these requirements need 
to be known in order to avoid investing into unnecessary technology if it can be 
avoided through factory portfolio decisions. 

Supply network cost 
analysis 

Factory and landed cost are only a part of the total product cost. Non-optimal factory 
portfolio decisions may lead the elevated supply network costs that can override all 
benefits. 

Supply network 
structure plans  

Related to the previous criterion, knowledge of the future development of the supply 
structure will aid in building a holistically sustainable plan 
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Target setting for 
operational 
management 

Even though the targets that have been set for operational management should not 
affect positioning, they may not be left without attention. Past target setting has driven 
respective behavior and may affect factory performance in the light of key performance 
indicators more than factory competences. A high-end factory that is measured 
primarily by cost will build process that minimizes cost, often sacrificing flexibility which 
may the success factor with the products in its portfolio. 

Outbound cost 
structure 

The overall cost structure of outbound logistics including transport, inventory and any 
other handling will play a role especially in deciding the positioning of final assembly. 

 

Table 24. Criteria that would have been useful in deciding on new positioning 

 

 







9HSTFMG*afgbae+ 

ISBN 978-952-60-5610-4 
ISBN 978-952-60-5611-1 (pdf) 
ISSN-L 1799-4934 
ISSN 1799-4934 
ISSN 1799-4942 (pdf) 
 
Aalto University 
School of Business 
Department of Information and Service Economy 
www.aalto.fi 

BUSINESS + 
ECONOMY 
 
ART + 
DESIGN + 
ARCHITECTURE 
 
SCIENCE + 
TECHNOLOGY 
 
CROSSOVER 
 
DOCTORAL 
DISSERTATIONS 

A
alto-D

D
 3

5
/2

014 

 

Jari V
outilainen 

Factory P
ositioning in an U

npredictable E
nvironm

ent 
A

alto
 U

n
ive

rsity 

Department of Information and Service Economy 

Factory Positioning 
in an Unpredictable 
Environment 
A Managerial View of Manufacturing Strategy Formation 

Jari Voutilainen 

DOCTORAL 
DISSERTATIONS 


