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Foreword 

This publication reports the results of KULMA project – Consumer Demand 
and market structures in CO2-free energy services. KULMA project was real-
ised as two-year research collaboration between Aalto University, Department 
of Energy Technology, and University of Jyväskylä, Department of Social Sci-
ences, during 2012-2014. The main funding source was Tekes, the Finnish 
Funding Agency for Innovation, the funding instrument for Strategic research 
openings, in the theme Demand creating forerunner markets. In addition, Aal-
to University and University of Jyväskylä provided own funding for the work. 
Professor Sanna Syri was responsible for the Aalto part of the project and pro-
fessor Marja Järvelä was responsible for the part of University of Jyväskylä. 

The key aim of KULMA project was to investigate consumer demand of so-
called green energy products in various countries and to understand better the 
motivations and preferences of consumers and to understand what are the 
societal prerequisites and barriers of renewable energy in Finland compared to 
other countries. The target countries were Germany, Great Britain, USA and 
China, i.e. important export countries for the Finnish Cleantech industry. Our 
research partner in China was Assistant Professor Xiang Zhou from Institute 
of Heating, Ventilating & Air Conditioning Engineering, College of Mechanical 
Engineering, Tongji University, Shanghai. In addition, we assessed the market 
of green energy products in Finland and interviewed energy companies provid-
ing green electricity products to Finnish customers. People who work in the 
renewable energy industry, NGOs and consumers were interviewed in the USA 
in West Virginia and Texas. Directors and other knowledgeable people from 
Finnish cities Vaasa, Joensuu, Imatra and Espoo, were interviewed to find out 
how the cities choose what energy is bought, how renewable energy could be 
increased and what is the meaning of renewable energy in the chosen cities. 
The provincial governments of Ostrobothnia, South Karelia, Uusimaa and 
North Karelia were also interviewed. Further goals of the project were to find 
out, what kind of products could be recommended, in order to provide the 
consumer transparent information and to have concrete impacts. 

External steering committee provided guidance for the project. Dr. Johanna 
Kirkinen from Sitra was chairman of the steering committee. Vice-chair was 
Director, New Technologies Matti Rae from Ensto Ltd. In addition, Environ-
mental Manager Maija Hakanen and Energy Engineer Kalevi Luoma from the 
Federation of Finnish Communities and Head of the Resource Efficient Busi-
ness-Production Unit Hille Hyytiä from Motiva were members of the steering 
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committee. Tekes representative in the steering committee was Senior Adviser 
Angelica Roschier. We thank the steering committee for providing their exper-
tise to the project and for all the valuable comments during the project work.  

 
Espoo and Jyväskylä, 17th June 2014, 

 
Sanna Syri, Aira Hast, Maija Huuskonen, Behrang Alimohammadisagvand and 
Sam Cross, Aalto University 
 
Marja Järvelä, Liisa McDermott and Eija Syrjämäki, University of Jyväskylä  
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Esipuhe 

 
 
KULMA-hankkeessa on tutkittu ympäristöystävällisiä energiapalveluja ja ku-
luttajien valintojen vaikutusta ympäristöystävällisten sähkötuotteiden tarjon-
taan Suomessa ja kansainvälisesti. KULMA on ollut kaksivuotinen Aalto-
yliopiston Energiatekniikan laitoksen ja Jyväskylän yliopiston Yhteiskuntatie-
teiden ja filosofian laitoksen yhteistyöhanke, jonka päärahoittaja on ollut in-
novaatiorahoituskeskus Tekes. Lisäksi rahoittajina ovat olleet Aalto-yliopisto 
ja Jyväskylän yliopisto. Aalto-yliopiston osalta hankkeesta vastasi professori 
Sanna Syri ja Jyväskylän yliopiston osalta professori Marja Järvelä.  
 
KULMA-hankkeen päätavoite on ollut tutkia kuluttajien kokemuksia ympäris-
töystävälliseksi markkinoiduista ns. vihreistä energiapalveluista ja heidän pe-
rusteitaan päätöksenteolle. Olemme pyrkineet ymmärtämään käynnissä olevaa 
trendiä sekä Suomessa että kansainvälisesti, sekä tarjoamaan suosituksia par-
haista käytännöistä. Tutkimuskohteina hankkeessa olivat Suomen lisäksi Sak-
sa, Iso-Britannia, USA ja Kiina, jotka kaikki ovat tärkeitä suomalaiselle ”clean-
tech”-teollisuudelle. Kiinassa yhteistyökumppanina oli apulaisprofessori Xiang 
Zhou Tongjin yliopistosta Shanghaista (Institute of Heating, Ventilating & Air 
Conditioning Engineering, College of Mechanical Engineering). Lisäksi tut-
kimme vihreän energian markkinoita Suomessa ja haastattelimme vihreää 
sähköä tarjoavia energiayhtiöiden edustajia, sekä Vaasan, Joensuun, Imatran 
and Espoon toimijoita, sekä maakuntahallinnon edustajia. Tarkoituksena oli 
selvittää millaisia tuotteita voitaisiin suositella, jotta kuluttajat saisivat avointa 
ja luotettavaa tietoa ja saavutettaisiin konkreettisia tuloksia. 
 
Projektin aikana saimme apua KULMA-hankkeen johtoryhmän jäseniltä. Joh-
tava asiantuntija (ekologinen kestävyys) Johanna Kirkinen Sitrasta toimi pu-
heenjohtajana ja varapuheenjohtajana uuden teknologian johtaja Matti Rae 
Ensto Oy:stä. Lisäksi johtoryhmässä olivat mukana ympäristöpäällikkö Maija 
Hakanen ja energiainsinööri Kalevi Luoma Kuntaliitosta, yksikönpäällikkö 
(resurssitehokas elinkeinoelämä) Hille Hyytiä Motivasta ja Tekesin edustajana 
asiantuntija Angelica Roschier. Haluamme kiittää kaikkia. 
 
Espoossa ja Jyväskylässä 17. kesäkuuta 2014 

 
Sanna Syri, Aira Hast, Maija Huuskonen, Behrang Alimohammadisagvand ja 
Sam Cross, Aalto-yliopisto 
 
Marja Järvelä, Liisa McDermott ja Eija Syrjämäki, Jyväskylän yliopisto 
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Tiivistelmä 

 
Energiakysymys on noussut vahvasti myös yhteiskuntatieteiden tutkimus-
agendalle. Tähän vaikuttavat paitsi elämäntapamme edellyttämä intensiivinen 
sähkönkäyttö myös ennakoitu sähkön hinnan nousu ja mahdollisuus aikai-
sempaa avoimempiin valintoihin energian tuotannossa ja kulutuksessa. Myös 
yleistyvä pyrkimys kaikissa toimissa ekotehokkuuteen ja ympäristövaikutusten 
kannalta säästäviin ratkaisuihin vaikuttaa energiavalintoihin. Kysymys on osit-
tain yksilötasoisista muutoksista, mutta myös yhteisötasoisesti ohjatusta kehi-
tyksestä, jotka joissain tapauksissa saattavat tukea toisiaan kuten raportin ta-
pauskertomuksissa myöhemmin esitetään. 

 
Eräs tapa ymmärtää tämä kulttuurinen muutos on ajatella, että olemme pysy-
västi siirtyneet riskiyhteiskuntaan (Beck, 1992). Riskiyhteiskunnassa kuluttaji-
en on otettava huomioon valintojensa seuraukset, kuten ekologinen tai ilmas-
tollinen jalanjälki. Riskiyhteiskunnan tienviitat ovat kuitenkin monensuuntai-
set, kun mennään konkreettisiin valintoihin paikallisesti tarjolla olevissa vaih-
toehdoissa. Niinpä on tarkemmin seurattava niitä mahdollisia ja vaihtoehtoi-
sia polkuja (pathways), joita kuluttajilla on, kun he etsivät soveltuvia ratkaisu-
ja energian kulutukseensa riskiyhteiskunnassa. 
 
 
Kuluttajien energiavalinnat 
 
Ilmastonmuutoksesta vallitsee kasvava tieteellinen yksimielisyys, ja kasvihuo-
nekaasujen päästöjen vähentämistarve on laajasti tunnistettu elementti ener-
giapolitiikan tulevaisuuden valinnoissa.  Myös monet kansalaiset teollistuneis-
sa maissa tiedostavat sen haitalliset vaikutukset ja ovat asiasta huolestuneita.  
 
Energian tuotanto ja kulutus ovat kasvihuonepäästöjen suurimpia lähteitä, 
minkä vuoksi maailmanlaajuiset energiavalinnat määrittävät ilmastomme tu-
levaisuutta. Monissa länsimaissa yleinen ilmapiiri ja kansalaisten aktiivisuus 
ovat jo vuosikymmenien ajan muovanneet kansallisia energiavalintoja. Monis-
sa maissa näkyvimpänä esimerkkinä voidaan mainita ydinvoimaan liittyvä 
julkinen keskustelu ja aktivismi. 
 
Kahden viime vuosikymmenen aikana tapahtunut sähkömarkkinoiden vapau-
tuminen Euroopassa ja monilla alueilla USA:ssa on mahdollistanut sen, että 
asiakkaat voivat vapaasti valita energiantoimittajansa. Energiantoimittajille 
hyvän markkina-aseman takaamiseen ei riitä enää pelkkä hinnalla kilpailu, 
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koska kuluttajat ottavat myös ympäristövaikutukset huomioon.  Vihreää ener-
giaa mainostetaan usein ympäristöystävällisenä, vaikka todellisia ympäristö-
vaikutuksia saattaa olla vaikea arvioida, koska avointa ja luotettavaa tietoa 
tuotteiden vaikutuksista ja uusiutuvan energian politiikasta ei aina ole saata-
villa. 
 
On tärkeää ymmärtää kysynnän eri osa-alueet, kuten markkinanäkökulma ja 
erilaisten kuluttajien mieltymykset. Suomessa cleantech eli "puhdas teknolo-
gia", jolla tarkoitetaan liiketoiminnan negatiivisia ympäristövaikutuksia ehkäi-
seviä tai vähentäviä tuotteita, palveluita, prosesseja ja teknologioita, on uusi 
lupaava mahdollisuus niin Suomen vientiteollisuudelle kuin taloudelle. 
 
 
Vihreät energiamarkkinat: Saksa, Iso-Britannia, USA ja Kiina 
 
KULMA-hankkeessa tutkittiin vihreiden energiatuotteiden markkinoita Suo-
men lisäksi neljässä eri maassa, Saksassa, Iso-Britanniassa, USAssa ja Kiinas-
sa, jotka ovat tärkeitä Suomen cleantech-teollisuuden kannalta. 
 
Saksa on hyvä esimerkki vahvasta kuluttajien vaatimuksesta koskien ympäris-
töystävällistä energiantarjontaa. Saksassa on jo monien vuosikymmenien ajan 
ollut vahvaa ympäristöaktivismia koskien ydinenergian tuotantoa. Saksa on 
luvannut luopua ydinenergiasta vuoteen 2022 mennessä, mikä on lisännyt 
yleistä kiinnostusta energiantuotantotapoja kohtaan. KULMA-hankkeessa 
haluttiin selvittää, miten tämä näkyy vihreiden energiatuotteiden markkinoilla 
ja miten kuluttajien valinnat vaikuttavat energiamarkkinoihin. 
 
Iso-Britannia on toinen tärkeä EU-maa, jossa energiakysymykset ovat merkit-
tävässä asemassa. Maa on sitoutunut 80% kasvihuonekaasupäästövähennyk-
siin vuodesta 1990 vuoteen 2050 mennessä. Iso-Britannian sähköntuotanto on 
perinteisesti perustunut kotimaisista kaivoksista saatavaan kivihiileen, jotaon 
viime aikoina täydennetty maakaasulla. Iso-Britannialla on laajat maakaasu-
esiintymät Pohjanmerellä, mutta viimeisten vuosikymmenien aikana tuotanto 
on ollut heikkenemässä. Olemassa olevien ydinreaktoreiden uudistaminen on 
nähty mahdollisuutena pyrittäessä vähähiiliseen tulevaisuuteen. Lisäksi tuu-
lienergialla on merkittävä osuus pyrittäessä saavuttamaan EU:n uusiutuvan 
energian tavoitteita, niinpä vuonna 2012 kapasiteetiltaan maailman kaksi suu-
rinta merituulipuistoa avattiin Lounais-Englannin rannikolla. 

 
USA on tärkeä kauppakumppani suomalaiselle teollisuudelle ja yksi tärkeim-
mistä maista maailmanlaajuisia ja alueellisia ilmastoneuvotteluita käytäessä. 
USA:n sähkömarkkinat koostuvat toisistaan eroavista alueellisista markkinois-
ta. Liittovaltion energiapolitiikan lisäksi monella osavaltiolla on oma energia-, 
ilmasto- ja uusiutuvan energian politiikkansa. KULMA-hankkeessa USA:n 
tilannetta tutkittiin sosiaalitieteellisin menetelmin Teksasin ja Länsi-Virginian 
osavaltioissa. 
 
Kiina on ohittanut USA:n maailman suurimpana kasvihuonekaasupäästöjen 
tuottajana. Nopean talouskasvun vuoksi energiankulutus on kasvanut. Esi-
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merkiksi asunnoissa käytettävän energian kulutus on kaksinkertaistunut sitten 
vuoden 1990. Sähköä tuotetaan yhä pääsääntöisesti hiilellä, minkä vuoksi vuo-
sien 1990 ja 2011 välisenä aikana Kiinan hiilidioksidipäästöt ovat kolminker-
taistuneet. (Yuan et al., 2013) (IEA, 2013) Toisaalta Kiinassa on suuri uusiutu-
van energian kapasiteetti. Vuonna 2012 uusiutuvan energian kokonaiskapasi-
teetti oli noin 319 GW, josta 229 GW saatiin vesivoimasta ja 90 GW muista 
uusiutuvan energian tuotantotavoista. Arviolta noin 20 % energiantarpeesta 
saavutettiin uusiutuvien avulla. Kiinassa on lisäksi rakennussektorilla valtava 
kysyntä aurinkolämmön tuotannolle, mm. käyttöveden lämmittämiseen. 
(REN21, 2013) Kiinan tulevaisuuden energiantuotantomenetelmä ratkaisee 
pitkälti kykymme lieventää maailmanlaajuisen ilmastonmuutoksen vaikutuk-
sia. Kiina on mahdollisesti myös maailman suurin yksittäinen cleantech-
tuotteiden markkina-alue. KULMA-hankkeessa selvitettiin, millainen vaikutus 
kuluttajien valinnoilla on kaupungistuvassa Kiinassa ja millä tavalla kuluttaji-
en tekemät valinnat mahdollisesti vaikuttavat tulevaisuudessa. 
 
 
 

Tutkimuksen tuloksia 
 
Suomi 

 Suomessa suurin osa vihreän energian tuotteista tuotetaan vesi- tai 
tuulivoimalla. Vesivoima saadaan joko Suomesta tai muista 
Pohjoismaista, joissa on laaja vesivoiman kapasiteetti.  
Tulevaisuudessa vesivoimalla ei todennäköisesti tule olemaan suurta 
roolia uusiutuvan energian kapasiteetin lisäämisessä, koska 
ympäristövaikutusten vuoksi mahdollisuudet laajamittaisen 
vesivoimakapasiteetin lisäämiseen ovat rajalliset.  

 Luotettavan ja avoimen tiedon saanti vihreän energian tuotteista on 
toisinaan heikkoa. Esimerkiksi tuulivoiman alkuperää ei aina pystytty 
selvittämään, mutta yhtiöt, joilta tieto saatiin, tuottavat tuulienergian 
Suomessa. Ainoastaan yksi yhtiö ostaa tuulienergian pohjoismaisilta 
energiamarkkinoilta. (Hast et al., 2014) (Jokiniemi, 2012) 

 Aiemmin Suomessa oli mahdollista todistaa uusiutuvan sähkön 
alkuperä useilla eri järjestelmillä, minkä vuoksi uusiutuvan 
kaksoislaskenta oli mahdollista ja käytännöt uusiutuvan 
markkinoinnissa vaihtelevia. Heinäkuussa 2013 muutettiin lakia 
sähkön alkuperän varmentamisesta ja ilmoittamisesta, ja uuden lain 
myötä uusiutuvana energiana voi myydä ainoastaan alkuperätakuilla 
varmennettua sähköä. 

 Uusiutuvan energian kaksoislaskenta on saattanut vähentää 
kuluttajien luottamusta vihreitä energiatuotteita kohtaan. 

 Tällä hetkellä vihreän sähkön keskihinta Suomessa on noin 0-2 % 
korkeampi kuin tavallisen sähkötuotteen. Edullisinta vihreän ja 
tavallisen sähkön hintaa verratessa huomattiin kuitenkin, että vihreä 
sähkö oli jopa edullisempaa kuin tavallinen sähkö kaikilla tutkituilla 
sähkönkulutuksen tasoilla.  (Hast et al., 2013a). Myös muissa 
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tutkimuksissa on vihreästä sähköstä koituvan lisähinnan raportoitu 
olevan maltillinen Suomessa ja joskus vihreä sähkö on jopa halvempaa 
kuin tavallinen sähkö. 

 Vihreää sähköä tarjoavissa energiayhtiöissä tehdyissä haastatteluissa 
vahvistui edellä mainitun olevan totta joissakin yhtiöissä: omaa 
vesivoimatuotantoa voidaan tarjota asiakkaille edulliseen hintaan 
positiivisen markkinoinnin ja yrityskuvan luomiseksi. Haastatteluissa 
kävi ilmi, että erityisesti vientiyritykset ovat kiinnostuneita 
sertifioidusta vihreästä sähköstä. Yleensä nämä ovat yrityksiä, joissa 
sähkö ei ole merkittävä kokonaiskustannus. 

 Suomessa menestyi sellainen uusiutuva energia, jolla oli vaikutuksia 
paikalliseen talouteen tai alueen kehittymiseen. Tämä näkyi Vaasan 
energiateknologiaosaamisessa ja kansainvälisessä kaupassa ja Pohjois-
Karjalan pyrkimyksessä olla energiaomavarainen. 

 Paikallisen osaamisen hyödyntäminen on myös tärkeää uusiutuvan 
energian tuotannon lisäämisessä. Suomen maakunnissa on 
monipuolista erilaista osaamista, jota tulisi hyödyntää tulevaisuuden 
ratkaisuja tehtäessä.  

 Joensuun ja Vaasan tapauksissa näkyi selkeä paikallinen halu kehittää 
energiantuotantoa ja aluetta. Tämä viittaa siihen, että paikallinen 
hyväksyntä on tärkeää, jotta uusi teknologia voisi edetä. Pohjois-
Karjalassa vaikuttaa olevan myös ylisukupolvisia yhteyksiä 
metsätalouteen. Ylisukupolvinen tieto ja identiteetti vaikuttavat myös 
paikallisiin ratkaisuihin.  

 Paikalliset yliopistot pitävät aluetta elinvoimaisena ja tuovat alueelle 
uusia ihmisiä. Paikallisten yliopistojen olemassaolo uusien asioiden 
edistamisessä mainittiin tärkeäksi.  
 

Iso-Britannia 

 Iso-Britanniassa vapaaehtoinen vihreän sähkön ostaminen on 
vähäisempää kuin Suomessa tai Saksassa (vihreän sähkön 
asiakasmäärä suhteutettuna asukaslukuun). 

 Markkinat ovat vääristyneet, koska osa yhtiöistä ei enää tarjoa vihreää 
sähköä uusille asiakkaille ja uusille asiakkaille on tällä hetkellä tarjolla 
ainoastaan yksi sertifioitu vihreän sähkön tuote. Aiemmin sopimuksen 
tehneet kuluttajat voivat kuitenkin ostaa sähköä erillisen, aiemmin 
sovittujen tariffien mukaan. Osa yhtiöistä voi jatkaa tuotteidensa 
mainostamista ”vihreinä”, vaikka niitä ei tarjota uusille asiakkaille eikä 
niillä ole ympäristömerkkiä. 

 Iso-Britannian markkinoilla on riski kaksoislaskentaan 
markkinointimielessä: on mahdollista että tuottajat käyttävät vihreää 
sähkötuotetta myös uusiutuvan energian muun velvoitteensa 
täyttämiseen, ja myyvät saman energian myös vihreänä sähkötuotteena 
kuluttajalle. 

 Verrattaessa halvinta tavallista ja vihreää sähkötuotetta, keskiarvo 
vihreän tuotteen hintalisästä oli 1-4%. Hintalisän haarukka 
kokonaisuudessaan oli -7% - +16%. 
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Saksa 

 Saksassa uusiutuvan energian kysyntä on ollut kasvussa. Nykyinen 
energiapoliittinen keskustelu saattaa vaikuttaa ja hyödyttää myös 
vihreän energian tuotteita. (Hast et al., 2014). Vihreän energian 
markkinapotentiaali on melko suuri ja suurin osa kuluttajista 
kannattaa energiaa, jota ei ole tuotettu ydinvoimalla. (Kaenzig et al., 
2013).  

 Saksassa vihreästä sähköstä maksettava lisämaksu on yleensä noin 2-
5 % verrattuna tavalliseen sähkösopimukseen. Toisaalta hintaero 
saattaa olla jopa 2-10% riippuen vuosittaisesta energian-kulutuksesta, 
alueesta, alennuksista ja tuotteen muista ominaisuuksista. (Hast et al., 
2013a).  

 Saksassa vesivoiman osuus vihreän energian tuotteista saattaa olla jopa 
90% (Hast et al., 2014). Saksalaisen kuluttajatutkimus-organisaation 
tekemän tutkimuksen mukaan ainoastaan yksi tutkituista 19:stä 
vihreän energian tuotteesta sisältää kokonaan Saksassa tuotettua 
vesivoimaa. (Stiftung Warentest, 2012). Yleisimmin vihreä energia 
tuotetaan Norjassa tai muissa Skandinavian maissa, Itävallassa tai 
Sveitsissä.  Koska Saksan uusiutuvan energian tukilainsäädäntö EEG 
kieltää uusiutuvan energian tuplalaskennan, ja EEG asettaa myös 
uusiutuvan energian minimihinnan syöttötariffien kautta, vihreän 
sähkötuotteen ostamisella ei useastikaan ole vaikutusta Saksan 
energiantuotantoon. 

 
 

Kiina 

 Shanghain alueella tehdyssä kyselytutkimuksessa kartoitettiin asioita, 
jotka vaikuttavat kuluttajien uusiutuvaan energiaan kohdistamiin 
asenteisiin. Vastaajat olivat nuoria, melko koulutettuja ja asenteet 
olivat yleisesti ottaen myönteisiä. Pääasiallisina esteinä uusiutuvan 
energian käytölle mainittiin hinta, laiteongelmat (esim. laitteiden 
integrointi rakennuksiin) ja toimintavarmuus sekä huolto. 

 Pääasiallisia kannustimia uusiutuvan energian käytölle olivat energian 
säästö ja sähkön saantivarmuuden lisääntyminen. Esimerkiksi 
aurinkoenergialla toimivilla vedenlämmittimillä sähkön käyttöä, 
fossiilisilla energialähteillä tuotettua energiaa ja ostetun energian 
määrää kyettiin vähentämään. Myös rahansäästö mainittiin. 
Ympäristöystävällisyys kannustaisi yli 60 % vastaajista ostamaan 
vihreää energiaa.  

 Kyselytutkimus osoittaa, että uusiutuvasta energiasta ollaan 
kiinnostuneita, vaikka tutkimukset usein antavatkin todellisuutta 
positiivisemman kuvan kuluttajien valinnoista. Vastaajien mukaan 
halvempia hintoja esimerkiksi valtion tuen avulla tarvittaisiin 
lisäämään kuluttajien investointeja uusiutuvaan energiaan. 
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USA: Länsi-Virginia 

 Pelkät markkinametodit eivät tule edistämään uusiutuvan energian 
lisäämistä. Markkinat yksin eivät siis yksin voi päättää, mikä on 
parasta teknologiaa, koska markkinat eivät ole vapaita ihmisten 
vaikuttamisyrityksistä. Vahvan valta-aseman saavuttaneet ihmiset ja 
taloudelliset mekanismit luovat epäterveen riippuvuussuhteen 
teollisuudenalaan, joka ei pitkällä aikavälillä ole paikallispoliittisesti 
kannattavaa ja estää uuden teknologian käyttöönottoa.  

 Hyvän hallinnon puuttuminen Länsi-Virginiassa on mahdollistanut 
mm. ympäristösäädösten kiertämisen kaivannaisteollisuuden hyväksi 
ja tämä on vaikuttanut negatiivisesti ihmisten terveyteen, ihmisten 
asuinoloihin ja ympäristöön. Länsi-Virginian tapaustutkimus osoittaa, 
että vahvat valtarakenteet vaikuttavat tietyillä teollisuudenaloilla ja 
instituutioissa, mikä vaikeuttaa uusien teollisuudenalojen syntyä. Myös 
vero, joka sitoo kaivannaisteollisuuden Länsi-Virginian osavaltion bud-
jettiin, rajoittaa uusien teollisuudenalojen syntyä.  

 Ammattiliitoilla on merkittävä asema energiantuotantomuotoja muu-
tettaessa. Länsi-Virginian tapaustutkimus osoitti, että esimerkiksi hiili-
teollisuus pystyy ammattiliittojen vähäisen valta-aseman vuoksi sääs-
tämään rahaa välttämällä työturvallisuuteen ja -terveyteen liittyviä ku-
luja. 

 Länsi-Virginian eteläosissa on ylisukupolvisia yhteyksiä 
kaivannaisteollisuuteen. Tämä osaltaan vaikuttaa kaivannais-
teollisuuden vahvaan asemaan. 

 

USA: Teksas 

 Teksasin suuret markkinat ovat luoneet otollisen pohjan uusiutuvan 
energian lisääntymiselle Teksasissa. Iso markkina-alue tarjoaa 
mahdollisuuksia monille toimijoille. Alueella vallinnut 
energiantuotantovaje on mahdollistanut mm. tuulienergiatuotannon 
kasvamisen. 

 Teksasissa ekologisesti motivoituneet henkilöt ovat ajaneet 
aurinkoenergiaa eteenpäin Austinissa ja San Antoniossa poliittisin 
keinoin. Austinissa ja San Antoniossa on ollut mahdollista panostaa 
aurinkoenergiaan, koska paikallinen sähköyhtiö on kaupungin 
omistama, sähkömarkkinat eivät ole vapaita ja yhtiöiden 
päätöksenteko tehdään poliittisin perustein.  

 Paikallinen yliopisto mainittiin tärkeäksi Austinin ja San Antonion 
uusiutuvan energian tuotannon kehityksessä.  

 

Liuskekaasu 

 Liuskekaasun poraus aiheuttaa merkittävää haittaa ihmisille ja 
ympäristölle. Sairastumistapaukset ja mm. pohjaveden pilaantuminen 
ovat yleisiä liuskekaasuporausalueilla.  
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 Liuskekaasun poraaminen on kallista ja hankalaa ja kaasuesiintymät 
tyrehtyvät nopeasti. Liuskekaasu saattaa olla ohimenevä buumi. 
Ihmiset myös vastustavat liuskekaasun porausta Länsi-Virginiassa ja 
USA:ssa ja muualla maailmassa. Paikallinen vastustus voi heikentää 
liuskekaasun mahdollisuuksia uusiutuvan energian hyväksi.  

 

Tutkijaryhmän tekemät suositukset 

 Tarjottaessa kuluttajille vapaaehtoisia vihreitä sähkötuotteita, avoin ja 
selkeä tieto tuotteesta ja sen vaikutuksista on ensiarvoisen tärkeää. 
 

 Kuluttajien valinnoilla ei tule olemaan merkittävää vaikutusta uusiutu-
van energian markkinoihin, jos uusiutuvan energian teknologian hin-
nat eivät laske tavallisen kulutushyödykkeen tasolle. Tavalliselle kulut-
tajalle uusiutuvalla energialla tuotettu sähkö ei anna riittävästi lisäar-
voa, jotta ostopäätös kohdistuisi merkittävästi kalliimpaan tuotteeseen. 
Ainoastaan ekologisesti valveutuneille tai omavaraisuuteen pyrkiville 
kuluttajille vihreällä sähköllä on lisäarvo. 
 

 Uusiutuvan energian edistäminen vaatii paikallisten strategioiden 
luomista, millä mahdollistetaan yhteisen poliittisen tahdon toteutumi-
nen ja kaikkien asianosaisten osallistaminen.  
 

 Erityisesti tulisi tunnistaa asiantuntijuus ja teolliset innovaatiot, joilla 
voidaan murtaa alueella vallinneet perinteet. Samoin tulee tunnistaa 
alueella oleva tieto ja henkinen pääoma ja kannustaa uuden etsintään, 
kuten yhteistyöhön eri instituutioiden: yliopistojen, tutkimuslaitosten, 
alueellisten asiantuntijoiden ja eri verkostojen kanssa. 
 

 Uusiutuvalla energialla voi olla positiivisia vaikutuksia paikallisiin toi-
mintatapoihin, edellyttäen että teknologia tai polttoaine on paikallista. 
Uuden teollisuudenalan täytyy olla myös paikallisesti hyväksyttyä. 
 

 Aikaisempi tietotaito auttaa uuden teollisuuden kehittymisessä, kuten 
Joensuun bioenergiaklusteri ja Vaasan teknologiayritykset osoittavat. 
Vaasassa on vahvat perinteet metalli- ja insinööriteollisuudessa ja Jo-
ensuussa metsäteollisuudessa.  
 

 Kuluttajat tarvitsevat apua energiaan liittyviä päätöksiä tehdessä tai 
uusia laitteita asennettaessa. Näin erilaiset yhdistykset ja myös paikal-
lishallinnot voivat nopeuttaa uusiutuvaan energiaan siirtymistä, koska 
vapaa markkinatalous ei näytä tuottavan nopeita ratkaisuja uusiutu-
vaan energiaan siirtymiselle.  
 

 Sähkölämmitteisissä omakotitaloissa asuville ihmisille sähkön hinnan 
nousu on näkynyt lämmityksessä säästämisessä. Talosta on saatetettu 
esimerkiksi lämmittää vain yhtä kerrosta. Sähkön hinnan noustessa 
hankalimmassa asemassa ovat sähkölämmitteisissä omakotitaloissa 
asuvat pienituloiset ihmiset, mikä tulisi huomioida esimerkiksi energi-
ansäästöön saatavien avustusten suunnittelussa. 
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1. Introduction 

Climate change and its harmful and dangerous impacts have become widely 
acknowledged among the scientific community. Also many citizens in indus-
trialised countries are concerned about climate change and its harmful im-
pacts. As energy production and consumption are the largest sources of green-
house gases (GHG’s), global energy choices determine the future of our cli-
mate. In many Western countries, public opinion and citizen activism have 
shaped the national energy choices already for many decades, perhaps the 
most visible example being the activism and public debate concerning nuclear 
power in many countries. 

 
The liberalisation of electricity markets, which has in the last two decades tak-
en place in many European countries and, e.g. in several US regions as well, 
has enabled the customers to choose freely their electricity provider according 
to their own preferences. Environmental aspects are also often taken into con-
sideration by consumers, and therefore suppliers are not competing only on 
price anymore. Green energy products are actively advertised as environmen-
tally friendly, but the real additional environmental impacts can be difficult to 
assess. Transparent information about the products and their impacts, espe-
cially above the legally set targets and renewable energy policies, is not always 
available. 

 
In Finland, the so-called Cleantech sector is widely seen as perhaps the most 
promising sector of new economic activity and export possibilities. Thus, it is 
important to understand the various aspects of demand, also including the 
market aspects and preferences of different consumers. 

 
In KULMA project, we investigated the market situation of green energy prod-
ucts in four interesting countries, which are also important export countries 
for the Finnish Cleantech industry. i.e., Germany, Great Britain, USA and Chi-
na. Germany is perhaps the leading example of a strong consumer demand of 
environmentally preferenced energy provision. Germany has experienced for 
several decades strong environmental activism especially related to nuclear 
energy. More recently, the German Energiewende, declared by chancellor An-
gela Merkel in 2011, to abandon nuclear power by the year 2022, has clearly 
increased the public interest for the energy choices. In KULMA, we wanted to 
find out, how this is reflected in the market of green energy products, and what 
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the impact on energy system is if consumers are choosing green energy prod-
ucts. 

 
Another important EU country facing significant energy choices is Great Brit-
ain. The country is committed to deep GHG emission cuts, i.e. to reducing 
GHG emissions by 80% from the year 1990 to 2050. The basis of electricity 
generation in Great Britain has traditionally been coal from domestic mines, 
which has more recently been accompanied with natural gas. Great Britain has 
had significant gas fields in its areas in the North Sea, but during the past dec-
ade the production started to decline. Great Britain sees replacement of exist-
ing nuclear reactors as a key element in its low-carbon future. In addition, 
wind power is a significant element in the plans of achieving the EU Renewa-
ble Energy targets, and two world’s largest off-shore wind farms (by capacity) 
up to date were opened in 2012 at the South Eastern coast of England. 

 
USA in an important export market for the Finnish industry as well, and USA 
is one of the most important countries in the global and regional climate nego-
tiations. The US electricity market consists of many regional markets, and 
their features are very different from each other. In addition to federal energy 
policies, many states have their own energy, climate and renewable energy 
policies. In KULMA project, we investigated the US situation in the states of 
Texas and West Virginia, mainly by social science methods. 

 
China has recently bypassed USA as the world’s largest GHG emitting country. 
Due to rapid economic growth in China, energy demand has also increased 
and, for example, residential energy consumption has doubled since 1990. 
Coal continues to dominate the electricity generation, and between 1990 and 
2011 the Chinese CO2 emissions have more than tripled. (Yuan et al., 2013) 
(IEA, 2013). The capacity of renewable power is, however, large in China; in 
2012 the total renewable energy capacity was around 319 GW (229 GW hydro, 
90 GW other renewables) and approximately 20% of the electricity demand 
was met by renewables. China is also one of the top countries for solar heat 
capacity of all types and there is a significant demand for solar thermal capaci-
ty in residential sector. (REN21, 2013). The future of energy production in 
China is decisive regarding the global ability to mitigate climate change. It is 
also potentially world’s largest single market of Cleantech. So, we wanted to 
find out, what role does consumer choice play in the energy provision of ur-
banizing China, and how might consumer preferences affect in the near future. 

 
In Chapter 2, we present a brief summary of the social science aspects and 
methodology related to this theme. In Chapter 3, we introduce the markets of 
green energy products, concentrating mainly on purchase choices of electrici-
ty, as choices of heating usually require physical investments at the consump-
tion site. In Chapter 4, we describe the EU legislation related to renewable 
energy. In Chapters 5 and 6, we present the products of green energy offered 
on the Finnish market for private consumers and present the experiences of 
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Finnish energy companies in offering green electricity products. These experi-
ences were recorded in interviews conducted during Autumn 2012.  

 
In Chapter 7, we describe the issue from the viewpoint of sociology. In Chapter 
8, we present the results of the sociological study on Finland and the Finnish 
cities Joensuu, Vaasa, Imatra and Espoo. In Chapter 9, we present the study 
on USA, more specifically, the case studies on Texas and West Virginia. 

 
In Chapters 10 and 11, we describe the types and demand of green electricity 
products in Germany and Great Britain, respectively. In Chapter 12, we discuss 
the present Chinese energy policy situation and present our case study on 
Shanghai region, where we conducted a questionnaire survey for 232 house-
holds with the help of our local partner, Tongji University in Shanghai. In 
Chapter 13, we present conclusions and recommendations arising from the 
study findings. 
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2. Energy choices and sociology 

Recently, the energy issue has been taken vigorously even to the social scien-
tific research agenda. This results firstly of our extremely energy intensive way 
of life strongly dependent on easy access to electricity. A second reason for 
increased interest in energy issues is that the price of energy is often expected 
to increase remarkably in the near future. Also new technological varieties and 
open choices in energy supply encourage consumers to take more interest in 
how the energy is used and procured for households.  Furthermore, the gener-
alized pursuit for enhancing eco-efficiency and reducing harmful environmen-
tal impact are increasingly guiding consumers’ energy choices. These changes 
appear not only at individual level but also as community efforts that might 
intermingle and support each other in interesting ways. Some examples are 
displayed below in the context of the case studies reported. 

 
One way of understanding this cultural change is to acknowledge that modern-
ization has taken us into a new kind of social formation, namely the risk socie-
ty (Beck, 1992). In the risk society consumers have to learn to recognize the 
impacts of their choices, such as ecological or climate change related foot-
prints.  However, the signposts we see in risk society are miscellaneous. In real 
situations where choices have to be made, we often face mixed information. 
Therefore it is important to take a closer look to the real and situational alter-
natives people have and try to identify the possible and alternative pathways 
that consumers in fact have in the risk society. 
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3. Markets of green electricity 

After the liberalization of electricity markets, even private customers have 
been able to choose the electricity supplier and product according to their 
preferences. For instance, on the Nordic electricity market this opening took 
place already in the late 1990’s. Environmental aspects are often taken into 
consideration by consumers, and therefore suppliers are not competing only 
on price anymore. Green energy products are advertised as environmentally 
friendly, but the real additional environmental impacts can be difficult to as-
sess. The products include different mechanisms, such as green sourcing, 
green funds and carbon offsetting, to justify the environmental claims. Trans-
parent information about the products and their impacts especially above the 
legally set targets and renewable energy policies is not always available. 

 
Several studies show that the availability and quality of information have sig-
nificant impact on the consumer behavior; lack of understandable information 
and lack of trust in suppliers and their products have been identified to hinder 
purchase of green energy (Diaz-Rainey and Ashton, 2008b), (Salmela and 
Varho, 2006).  There are, however, several factors influencing consumer be-
havior at the same time, and also household characteristics such as income, 
age and education have been found to have influence. Studies also show that 
old habits, environmental awareness and attitudes, price and how promising 
renewable energy is seen in general can affect also willingness to buy green 
energy. (Salmela and Varho, 2006), (Zorić and Hrovatin, 2012), (MacPherson 
and Lange, 2013), (Yoo and Kwak, 2009), (Sardianou and Genoudi, 2013). Yet, 
these findings depend strongly e.g. on the studied country and the time of the 
study. Willingness to pay also differs across customer segments. There is also 
an incentive to free ride as pointed out by (Wiser, 1998), (Batley et al., 2001) 
because the benefits of increased renewable energy cannot be captured fully by 
the individuals voluntarily paying higher price for green energy. 

 
We have focused on three Member States of the European Union: Great Brit-
ain, Germany and Finland. The development of green energy in China was also 
studied (Chapter 12). Figure 1 shows how the number of green energy custom-
ers has developed in the three EU countries. The specific characteristics of 
green electricity market in each country are discussed more detailed in next 
sections. The problems possibly arising between voluntary market and renew-
able energy policies and weakening the impacts of buying green energy are 
discussed in particular. Labels for green energy products are also studied, as 
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they can increase market transparency by providing reliable information to 
consumers and set criteria e.g. concerning the age of power plants, the sus-
tainability of the electricity production and impacts on new renewable energy 
capacity.  
 

 

Figure 1: Green electricity demand in Great Britain, Germany and Finland. The 
bars (left axis) indicate the number of customers so that for Germany and 
Great Britain (before 2008) the numbers of all customers are considered and 
for Finland and Great Britain (after 2010) the numbers of customers buying 
green electricity that has ecolabel are shown. This is because the numbers of 
green electricity customers are not always publicly available and the estimates 
are also collected from different sources for this reason. The lines (right axis) 
show the number of customers compared to the population of the country. 
(Hast et al., 2014) 
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4.EU legislation on renewable ener-
gy 

4.1 EU 2020 energy and climate policy and targets for re-
newable energy 

In 2007, the EU launched the 2020 energy strategy (European Council, 2007) 
with later legally binding targets for GHG reduction and increase of renewable 
energy (as share of final energy consumption), and an indicative target for en-
ergy efficiency. The specific goals are the following: 20% reduction of carbon 
dioxide emissions from 2005 to 2020, 20% share of renewables in final energy 
comsumpion by 2020, and an indicative target of 20% improvement in energy 
efficiency. 

20% reduction in CO2 emissions is divided further between the EU emissions 
trading system (ETS) (Directive 2009/29/EC), which covers large-scale energy 
production (> 20MW) and energy-intensive industry, and national sectors, i.e., 
small-scale heating, waste management, transport, agriculture and forestry. 
The ETS sector’s target from 2005 to 2020 is -21%, and national sectors have to 
achieve a reduction of 9% from 2005. EU member states are responsible for 
achieving the  targets of the national sectors only.  

The 2009 Renewables Directive (2009/28/EC) sets a new precedent for EU 
policy on renewable energy sources (RES), with the 20% target for RES in total 
energy consumption by 2020 representing more than doubling the 2005 level 
of around 8.5%.  The Directive presents Member States with a huge implemen-
tation challenge that cannot simply be met by an extension of existing promo-
tional policies for renewables.   

The 20% target for renewable energy is calculated as a percentage of total final 
energy consumption, including all energy use – electricity, heating & cooling 
and transport.  There are no sectoral targets for electricity or heating/cooling, 
but a separate 10% target has been set for use of renewable energy in transport. 

The overall 20% EU renewables target for 2020 is split into separate targets 
for individual Member States. These national targets are legally binding on the 
Member States and represent the first ever legally binding energy portfolio 
obligations placed on Member States, in contrast to the indicative targets of a 
21% share for RES-power in total electricity by 2010 set under the 2001 Re-
newables Directive (Directive 2001/77/EC), and a 5.75% share for use of bio-
fuels in total transport fuels by 2010 under the Biofuels Directive (Directive 
2003/30/EC). Notably, neither of these indicative targets was achieved 
(Ecofys, 2012). Therefore the legislators decided to set legally binding targets 
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for the 2009 directive, in an attempt to avoid the previous disappointments 
with indicative targets. 

As the percentage of renewables in total EU energy was around 8.5% in 2005, 
the marginal increase required across the EU as a whole to 2020 is 11.5%.  
Member States have been assigned to achieve different marginal increases in 
their national RES percentages, on the following principles: 

 All Member States must achieve a marginal flat increase of 5.75% 
 A further increase, based on national GDP per capita, is applied in ad-

dition to the flat 5.75%, such that the total of GDP-modulated targets in 
principle averages 5.75% 

 Some account is taken of significant advances in RES-development al-
ready made by Member States such as Sweden and Finland (note com-
parison with Germany, France, Italy and UK, which have equal or low-
er GDP per capita but higher marginal targets) 

The EU member states are responsible for achieving these binding renewables 
targets and countries have national laws and programs concerning the devel-
opment of renewable energy. Thus, when assessing green energy products of-
fered to customers, it is essential to ask, what are the real additional impacts of 
voluntary purchasing a green energy product. 

 

4.2 EU 2030 energy and climate targets 

 
The European Commission’s policy framework for 2030 energy and climate 
policy was launched on 22st January 2014.  In essence this framework repre-
sents the beginning of next stage in EU energy and climate policy after the po-
litical agreement on 2020 energy and climate objectives in 2007 and subse-
quent directives and regulations put in place in 2009-12. The framework pro-
poses a number of targets and objectives for energy and climate policy, some 
of the key points are given below: 

 
Greenhouse gas emission targets: 

 A 40% cut in greenhouse gas (GHG) emissions relative to 1990.  Of 
this emission cut: 

 A 43% cut is to be achieved in the sector within EU Emissions trading 
 A 30% in sector outside emissions trading (these cuts are against a 

2005 baseline).   
 This greenhouse gas cut is to be achieved only by domestic effort, and 

without international offsets.   
 If a global climate change agreement is achieved in 2015, no addi-

tional conditional GHG target is set.  If additional ambition at EU 
level is needed towards the global agreement this could be assisted 
through opening up access to international credits rather than solely 
through added domestic effort. 
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Renewable energy: 

 No concrete Renewables target for member states, but a proposed 
27% target binding upon the European Union as a whole.   

 The European Commission estimates that this 27% target would an-
yway be reached automatically as a consequence of the targeted 40% 
cut in greenhouse gas emissions.   

 The 27% overall target for RES in final energy consumption is esti-
mated to equate to a share of around 45% for Renewables in electrici-
ty (relative around 21% today and estimated to be 35% in 2020).  

 
The 2030 policy Communication includes a number of significant semantic 
changes to approach of the 2020 Energy and Climate package, taking account 
of some of the shortcomings of the latter package and the altered political and 
economic reality at the current time compared to when the outline of the 2020 
package was agreed in 2007: 

 Greater emphasis on integrating energy and climate targets with the 
development of a functioning internal energy market, rather than tar-
gets which distort the market (“policy coherence”) 

 No specific RES targets for member states – drawing away from need 
to subsidise RES 

 Increased focus on cost efficiency in general 
 

The Communication on the 2030 presents only a policy framework, the actual 
legislation required to put the targets and measures in place will be brought 
forward later and is subject to agreement with the European Council (i.e. 
member state governments) and the European Parliament.  However, even 
before this, overall political agreement is needed on the proposed targets.  The 
lack of a concrete RES target upon member states is already in reaction to the 
fact that a number of member states are diametrically opposed to any further 
national RES targets.  There are unlikely to be difficult objections to the rather 
weak the target proposed at EU level, the legally binding nature of which 
seems rather doubtful, and with also likely to be anyway achieved if the 40% 
GHG cut is reached.  Indeed the European Parliament has already called for 
the target to be raised to 30% (The climate group, 2014), although this does 
not infer political support at member state level.   
 
The agreement on the 40% GHG cut is thus far proving challenging to achieve 
rapidly; whilst the European Parliament supports the target, a European 
Council meeting in March 2014 failed to achieve agreement and now it is 
planned to reach agreement at a summit on 22-23rd October 2014. 
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5. Green electricity products in Fin-
land 

According to the EU 2009 Directive, the share of renewable energy in gross 
final consumption of energy should be 38% in Finland by 2020. (“Directive 
2009/28/EC,” 2009). In the National Renewable Energy Action Plan 
(NREAP) Finland has set plan for electricity sector to increase the share of 
renewable electricity in final consumption to 33%, in 2005 this share was 27% 
(Ministry of Employment and the Economy, 2010). The electricity production 
structure in Finland includes already a large share of hydropower (almost fifth 
of the electricity generation) and nuclear power (about one fourth of the elec-
tricity production). (Hast et al., 2013b). In 2010, feed-in tariffs were initiated 
for biogas and wind power. Feed-in tariff for wind power is 83.5 €/MWh, with 
a quick starter’s higher level of 105.3 €/MWh until the end of 2015. This is the 
main mechanism of increasing wind power in Finland. 

 
Earlier several coexisting systems to verify the origin of renewable energy cre-
ated a risk of double counting of renewable energy. It was possible to sell the 
guarantees of origin for renewable energy and also utilize the same renewable 
energy in marketing. In order to prevent double counting, the legislation con-
cerning the origin of electricity was changed in July 2013 and now the law ac-
cepts only one method to verify the origin of renewable energy. (Hast et al., 
2014)  It is, however, possible that the possibility to double count renewable 
energy has negatively influenced consumer attitudes towards green electricity 
products.  

 
Majority of the green electricity products are produced by hydro or wind pow-
er. Hydropower originates from Finland and also from other Nordic countries 
where the existing hydropower capacity is already large. Possibilities to in-
crease the large-scale hydropower capacity are limited due to environmental 
reasons, which is why these green energy products do not necessarily have 
additional impacts on new renewable energy capacity and their transparency is 
also typically weak. The origin of the wind power was not always found, but 
those suppliers providing the information produced wind power in Finland 
except one company that buys wind power from the Nordic electricity market. 
(Hast et al., 2014), (Jokiniemi, 2012) 

 
Green sourcing mechanism is most commonly included in the green energy 
products but other mechanisms are also used. Some green energy suppliers 
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promise for example to fund research on renewable energy or small-scale re-
newable energy projects. There is also a company, Lumituuli Ltd., offering 
customers possibility to buy shares of the company and allowing shareholders 
to buy electricity at a lower price than other customers. This concept has a 
good transparency; shareholders can get information of the company and its 
investments. (Hast et al., 2014), (Jokiniemi, 2012) 

 
The Finnish Association for Nature Conservation manages EKOenergy label 
which is a European environmental label for green electricity. Currently there 
are 12 licensed sellers of EKOenergy in Finland. The labels sets sustainability 
criteria for the electricity production and the suppliers also pay a certain 
amount of money per sold kWh of EKOenergy to the EKOenergy Climate 
Fund. (EKOenergy, 2014), (Hast et al., 2013b) 

 
The number of green electricity customers buying electricity that is certified 
with EKOenergy-label is illustrated in Figure 1. The demand compared to the 
population has been relatively high in Finland when compared to other coun-
tries. It can also be seen that the number of green electricity customers has 
dropped after 2010. This is because EKOenergy changed their criteria in 2009 
and all products did not fulfil the more strict criteria anymore. In addition, in 
2010 only one of the hydropower electricity products sold by Fortum had 
EKOenergy-label. In 2009, when Fortum started to sell hydropower to all their 
customers, two of their hydropower electricity products had the label. (Hast et 
al., 2014) 

 
The demand for green electricity is influenced by several factors. Salmela & 
Varho found that environmental attitudes, old habits, lack of trust and 
knowledge about electricity markets in general have influence on the consum-
er behavior in Finland. (Salmela and Varho, 2006). It is also possible that cus-
tomers do not want to see the effort of switching electricity supplier, or they 
are not aware that they could change the supplier. According to a survey by 
Pakkanen & Närvä, only less than a third of households had changed their 
electricity supplier (Pakkanen and Närvä, 2013). In Finland, the emissions of 
electricity production in general are relatively low due to the high share of hy-
dro and nuclear power, which can also partly explain why consumers do not 
consider green energy products as a key issue in environmentally friendly life-
style. Fortum started to offer hydropower automatically to all its private cus-
tomers in 2009, which is why it is also possible that some customers are buy-
ing green electricity even if they have not actively chosen to do so. (Hast et al., 
2014) 

 
We found that in Finland the mean price of green electricity is 0-2% higher 
than the price of standard electricity. Yet, when only the cheapest green and 
standard electricity products were considered, it was found that green electric-
ity products were even cheaper than standard electricity products at all levels 
of electricity consumption. (Hast et al., 2013a). It is also reported in other 
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studies that the price premiums for green electricity are modest in Finland and 
that sometimes green electricity can be even cheaper than the standard elec-
tricity product. Estimates of the price premium range from 3% to 12%, but 
studies also mention that some green electricity products are cheaper than 
standard electricity products. (Bird et al., 2002), (Närvä and Pakkanen, 2010), 
(VaasaEmg, 2014) 
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6.The experiences of Finnish energy 
companies in offering green elec-
tricity products and customer de-
mand 

A part of this research was to find out how the amount of the buyers of green 
electricity products and the sales of green electricity has changed while these 
products have been on the market. We wanted to know if the demand had 
produced new kind of products, if the share of green energy had increased in 
total electricity sales and if the increased demand had increased the supply. 
What we also wanted to know was how the electricity companies define green 
electricity products and how they market these products. What are the reasons 
for the companies to choose certain certificates or certain types of products?   

An inquiry was sent to specific electricity companies based on a previous study 
made by Juuso Jokiniemi (Jokiniemi, 2012). The inquiry was conducted in 
Autumn 2012. The companies in the inquiry covered 47 % of electricity sold in 
Finland. The list of questions is presented in Appendix 1. 

Following is the list of electricity companies who answered the inquiry. The 
number after the company represents the sold amount of electricity in 2011.  

 Pohjois-Karjalan Sähkö (1 502 GWh) 
o PKS Vihreä (Ekoenergia -label) 

 Etelä-Savon Energia (323 GWh in 2010) 
o Ekoteko (Ekoenergia -label) 

 Oulun Energia (1 952 GWh) 
o Tuulivirta (Wind) 
o Vihreävirta (Hydro, wood) 

 KSS Energia (1 124 GWh) 
o KSS Natural (Biofuel) 
o KSS Vesi (Hydro) 

 Fortum (24 600 GWh) 
o Fortum Tuuli (Wind) 
o Fortum Tarkka (Ekoenergia -label) 

 Vantaan Energia (5 144 GWh) 
o Tuuliosuus (Windshare) 

 Helsingin Energia (4 865 GWh) 
o Ympäristöpennisähkö (Wind or hydro, extra cost allocated to 

increasing of renewable energy) 
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The buyers of green electricity are a marginal group. All companies in question 
produce more green electricity compared to the sales of the labelled products. 
Based on this, the conclusion could be made that buying green electricity does 
not as such increase the production of green electricity. It was also clear that 
the interests or values of the electricity company itself had the biggest effect on 
the decisions of investing in either production or certification of green electric-
ity. These interests and values were very different. Some companies consid-
ered renewable energy to be renewable energy whether it was certified or not 
while some companies considered it to be very important that the green elec-
tricity produced and sold truly is sustainable and environmentally friendly and 
that it can be proved by certification.  

In general, the inquiry showed that there are electricity companies that con-
sider certification and local own green electricity production very important. 
They want to show to their customers that the company operates in a sustain-
able and responsible manner. For example hydro power was offered cheaper to 
private customers than any other way produced electricity. The low production 
cost of hydropower allows this. On the other hand, it seems that there are also 
companies that use green values mainly for marketing and brand purposes, for 
example they do not produce green electricity themselves but buy it from the 
Nordpool electricity market. 

When selecting an electricity product both businesses and private consumers 
make their choices in most cases based on price. About this, KSS Energia had 
made a study of their own and based on that it seems that the environmental 
values weigh less than before when customers choose their electricity product. 
On the other hand, because the green electricity in some cases is more cost 
effective and therefore cheaper it is more often chosen by a customer. (Simo-
joki et al., 2012)  

When it comes to businesses, the interest in green electricity contracts is on 
the rise. Exporting companies may need proof of origin of their products and 
also the source of electricity must be identified. Some companies want to pro-
file themselves as environmentally friendly and therefore choose a green elec-
tricity product. These are typically export companies outside energy-intensive 
industry, i.e. price of electricity is not a crucial factor for them. 

It is also possible to decrease the greenhouse gas emissions of a building just 
by selecting a green electricity product instead of investing in expensive con-
structional changes. For example LEED and BREEAM certificates take into 
account purchasing of green electricity, and this is used as a part of environ-
mental efforts of many buildings. For instance, Sello and Willa shopping cen-
tres use green electricity products as a part of their environmental efforts 
(Sello, Willa, 2014). 

The electricity companies that were interviewed had very different views on 
what problems there were in the sales and marketing of green electricity prod-
ucts. In all cases the demand had been high when the products were first in-
troduced but since then stabilized at a very moderate level.  



28 
 

There were different kinds of opinions about the definition of green energy or 
how to define it to the customers. For some companies the EKOenergy –label 
granted by the EKOenergy Network was the only way to ensure for the cus-
tomer that the electricity truly is produced ecologically. There are strict condi-
tions that the EKOenergy –labelled electricity must fulfill and customers are 
made aware of the origin of their electricity. (EKOenergy, 2014) The compa-
nies selling EKOenergy –labelled electricity considered also that the marketing 
of green electricity has become wilder in recent years and that the concept of 
green electricity has become more unclear in terms of what is ecological and 
truly environmentally friendly. This is why in their opinion the EKOenergy –
label is for the customer the only way to be sure of the origin of the electricity.  

Companies that did not have EKOenergy –labelled electricity thought that the 
label is only a marketing trick as the origin of the electricity must be authenti-
cated anyway. Some of these companies had a separate account for the extra 
charge paid by the customers for the green electricity. Through these accounts 
the companies can allocate funds for research and development for more envi-
ronmentally friendly electricity production. Some, however, had a clear view 
that the renewable electricity is renewable and that should be enough proof for 
the customers. Also in cases where a company has a lot of hydro power and 
markets it actively as a renewable and environmentally friendly choice, the 
EKOenergy –label was not considered important.  

What most of the companies thought problematic was that the demand for 
green electricity has not increased lately. Some thought that it is in particular 
the obscurity of the concept of green energy. In the interviews it came out that 
generalized it seems it is the student with limited amount of money that buys 
the green electricity product rather than a large consumer in totally another 
level of wealth. Also a thought came out that buying green electricity is the 
modern day indulgence meaning that one can buy oneself a good conscience or 
for a business a clean sustainable image. Opinions in the interviews showed 
also that in some cases it might be more efficient and sustainable for custom-
ers to focus on energy efficiency and energy savings rather than buying green 
electricity.       
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7. Introduction to the study with so-
ciological methods 

The main research question of this research of Finland and the USA was: 
“What are the prerequisites and barriers of renewable energy?” The study was 
based on place-based case study method. The cases selected were Vaasa, 
Joensuu, Imatra and Espoo from Finland. From the USA The states Texas and 
West Virginia were chosen. 

Austin and San Antonio in Texas seemed like good places to research prereq-
uisites and West Virginia seemed good for the research of barriers of renewa-
ble energy. Texas was chosen because in Texas there was a tenfold increase in 
wind energy and according to magazine articles solar was common in Austin 
(Hylton, 2013), (EIA ,2012).  

West Virginia was chosen because West Virginia produced electricity by using 
95% of coal which seemed to indicate that there most likely is not much inter-
est in renewable energy (EIA 2014). In addition, almost the whole state of 
West Virginia is on top of the Marcellius shale which also made it very inter-
esting (CKMK, 2008). There is shale gas also in Texas; The Barnett Shale, Ea-
gle Ford shale and the Haynesville shale (EFS, 2013).  

The research was conducted by an empirical approach using qualitative re-
search methods, especially content analysis. Pictures were also taken during 
the trip to West Virginia. Experts of energy in their local area and ordinary 
people were anonymously interviewed in Finland and the USA. The analysis is 
based not only on the theory but also on previous information and hints from 
the research data (Timmermans & Tavory, 2012), (Tuomi & Sarajärvi, 2009). 
The theory used to code the research data was Beck's risk society (1992).  
 
The research project also included consumer research in Finland and in the 
USA. This created another research question: “What type of person buys re-
newable energy?” This was investigated by asking ordinary people about their 
backgrounds, families, profession and by asking what energy they buy.  In Fin-
land the city management of Vaasa, Imatra, Joensuu and Espoo were inter-
viewed to see how they have made their choices of purchasing electricity and 
producing electricity. Local electricity companies in Vaasa, Espoo, Imatra and 
Joensuu were also interviewed. The research produced altogether 92 inter-
views; 45 interviews in Finland, 28 in Texas and 19 in West Virginia. The in-
terviews were recorded and transcribed. The trip to Texas was done in April 
2013 and the trip to West Virginia in April 2014. The interviews in Finland 
were done between December 2012 and February 2014. The importance of 
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heating came up during the interviews with Finnish cities so this was added to 
the research scope. When researching the Finnish cities, city documents, pro-
vincial government strategies, financial strategies and strategies related to 
local development and energy and the environment were also reviewed.  

Renewable energy has an important role in the development of areas and local 
public policy. Renewable energy gives the area new sources of income and new 
sources of employment. This supports local public policy of the area. Accord-
ing to the results the barriers of renewable energy are most likely a result of 
the lack of political will, power oligarchies and subsidies for fossil energy. The 
prerequisites of renewable energy are political will and guidance, good govern-
ance and the existence of equal possibilities for new industries to emerge, local 
acceptance, new cooperation and the support local production of renewable 
energy and energy technology. New cooperation is needed to create new indus-
tries.  

When considering if market methods should be used in increasing renewable 
energy the possibility that fossil energy could be supported by governments 
should be considered. Fossil energy also has many external costs that are cov-
ered by governments in the form of e.g. destruction caused by extreme weather 
phenomenon (Stern, 2006). The expensiveness or subsidies of renewable en-
ergy should be compared to the subsidies of fossil energy (Honkatukia, 2013), 
(Lampinen, 2008). If market methods are favoured, then renewable energy 
should get an equal possibility to compete with fossil energy by lowering or 
removing subsidies that go to fossil energy directly or indirectly. 
(YMra13/2013), (Lampinen, 2008), (Honkatukia, 2013.)  

Basic market methods are methods where ideas based on Adam Smith's invisi-
ble hand of the market are used. The invisible hand of the market means that 
the market will guide itself based on e.g. the laws of supply and demand, and 
this will lead to the best solution. (Smith, 2003)  

According to many studies this is a simplification of reality and the invisible 
hand of the market does not work in reality without causing damage (Polanyi 
2001).  

Subsidies of fossil energy could indicate that there is not a strong political will 
to increase renewable energy in Finland and in the USA. Political will seems to 
be very important when increasing renewable energy. In the case study of Tex-
as, we observed that wind energy increased because of the RPS (renewable 
energy portfolio standard) and federal tax credits (EERE, 2008), (interviews). 
According to the interviews, political will in Finland and in Texas has been 
motivated by self-sufficiency goals, problems in energy production capacity 
and by ecological motives. Also grass root organisations, the influence of trade 
unions and good governance seem to have an effect when making the market 
more fair for renewable energy.  

According to the interviews, grass root organisations in West Virginia have 
been active in opposing the coal industry. The lack of strong trade unions in 
West Virginia has made it possible to produce coal by overlooking external 
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costs in form of safety requirements for workers and by overlooking the prac-
tice of safe and responsible mining. If proper safety precautions would be tak-
en and environmental regulations would be obeyed, it is possible that coal 
would not be so cheap and commonly used.  

The existence of regional and power oligarchies seems to be possible in the 
case of West Virginia. Especially in the case of West Virginia there seems to be 
a lack of good governance and power seems to be in the hand of a few institu-
tions and companies (Leung, 2004), (MHS&T, 2012), (Ayres, 1988), (inter-
views).  

In West Virginia the state budget is partly dependent on the coal industry be-
cause the coal industry pays 5% of its revenue to the state. This is called the 
severance tax. (WVST, 2013) This is one financial mechanism that keeps coal 
in power because it has a strong influence on the budget of the state in addi-
tion to the power oligarchies. According to the interviews, in Texas there is a 
diverse economy and a large market which gives space for competitors and 
innovative ideas. This seems to indicate that avoiding oligarchies of power can 
lead to an innovative environment which supports innovative ideas and new 
technology.  

It seems that energy that is familiar to people gets people's acceptance easier. 
Also financial benefits to landowners can affect the popularity of renewable 
energy. According to the interviews, the landowners who have rented their 
land for wind turbines in West Texas get royalties which are defined by how 
much the wind mill produces.  

7.1 Theory 

The research is based on Ulrich Beck's theory of the risk society. From the 
modern period into the mid 18th century people would structure their lives 
according to institutions of society. These institutions were for example work, 
marriage and religion. These would give people place and meaning in society. 
These institutions do not have the same meaning any more and according to 
Beck (1992, 2001) people are left alone with decisions and their lives. Individ-
ualism has risen after the meaning of traditional institutions diminished. Beck 
(ibid) also writes that risks of the risk society are class sensitive; the wealth 
accumulates to the top and the risks to the bottom. This can be seen in the 
chapter of water contamination, risks related to horizontal gas drilling and 
coal extraction in West Virginia; the poorest suffer the most because water had 
to be separately purchased and health costs rose. In the case of horizontal gas 
drilling and coal extraction risks could lose class sensitivity because the effect 
consists the whole environment the person lives in, thus everyone is effected 
no matter what class they belong to. Class sensitivity is still present in these 
risks even though it might be slightly mitigated; wealthier people can for ex-
ample buy healthcare or move away from a contaminated area. The accumula-
tion of risks to the poorer people can also be seen in the price development of 
energy; the poorest cannot afford new and energy efficient houses and/or 
heating systems; they suffer the risk of rising energy prices. The problem of 
being able to sufficiently heat houses with direct electrical heating came up in 
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two consumer interviews in Imatra. Risks that are related to regional deindus-
trialization are also visible when reviewing the case of studies of Finnish cities. 
Therefore even the risks of areas seem to include a certain type of class sensi-
tivity.

Beck also writes about how risks are perceived. Risks need to be verified by 
experts before they are acknowledged because the risks are intangible e.g. risks 
of climate change. People's reactions to intangible risks are often apathy or 
denial. (Beck 1992, 2001) This could be in the case study of West Virginia. 
Health risks related to horizontal gas drilling and coal extraction have to be 
first verified by experts or the individual people must have some level of exper-
tise to understand the risks. Verification by experts is also required for public 
institutions to take action. In West Virgnia's case the verification of risks by 
experts related to coal extraction has not improved the situation because of the 
lack of good governance. 

Individualism in society seems to be difficult when dealing with a collective 
threat like climate change (Beck 1992, 2001). People seem to need guidance 
and leadership and this has been proven to be effective when reviewing the 
case studies of for example Joensuu. The level of individualism in the current 
society combined with intangible information related to risks, in regard to en-
ergy matters, makes the topic difficult and overwhelming for consumers to 
comprehend and this makes increasing renewable energy by consumer de-
mand difficult. 
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8. Sociological study on renewable 
energy in Finland 

The research is based on 25 interviews which were conducted in Espoo, Vaasa, 
Imatra and Joensuu. The intent was to find what are the prerequisites and 
barriers of renewable energy in Finland. The people interviewed were chosen 
according to who the city workers thought was the most competent in answer-
ing energy related questions. In Finland the prerequisites of renewable energy 
are: 1) a strong unified will 2) the presence of the University and 3) utilising 
renewable energy as a new industry to solve problems in local public policy. 
Although, according to Del Rio & Burguillo (2009) renewable energy solves 
problems in local public policy only if the production of the technology or fuel 
is local. It also seems that using pre-existing knowledge of the area is im-
portant (ibid); for example in the case of Joensuu and Vaasa previous areas of 
expertise have become new areas of income for the area. It also seems that 
energy that is familiar to people in one way or another gets support more easi-
ly. In Joensuu wood as a source of energy is common and it is a resource, that 
is familiar to people. The same was stated in interviews done in Texas; wind 
mills were familiar to ranch owners, so wind energy was easier to accept. 

8.1 Joensuu  

The following case study was published in the publication (Hast et al., 2013b). 
There were six interviews from North Karelia which lasted between 45 minutes 
to 1,5 hours. The people interviewed were experts in the area of renewable en-
ergy. There are five things that seem to have created the prerequisites for re-
newable energy in the city of Joensuu: 1) rising energy prices, 2) regional poli-
cy, 3) cooperation, 4) expertise and 5) small and medium sized actors. In other 
words there are knowledgable people with a common goal, who are ready to 
work together in front of a threat of rising energy prices. So it seems that in 
response to the risk society and problems in local public policy (Beck, 1992) 
things could be solved by cooperation. However, there has to be the right mind 
set for cooperation to happen. It seems that Joensuu has a lot of small and 
medium sized actors which could indicate that people are more active because 
they cannot rely on large industries. This could lead to a willingness to actively 
improve things. Joensuu is also a city that has a high level of expertise; this 
could indicate that education is important for innovative actions. According to 
the interviews and the fact that fossil oil is expensive, there is also the issue of 
rising oil prices which started at the end of the 1990s. This forced people in the 
area of Joensuu and North Karelia to search for an option because heating was 
getting expensive. It seems that a clear benefit is what drove renewable energy 
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forward; in this case the benefit was saving money by using a resource, wood, 
that is very abundant in the area of Joensuu and North Karelia. 

In North Karelia bioenergy has also created new jobs and sources of income 
for people. Bioenergy and forestry related professions employ 6000 people in 
500 companies. The turnover of these companies is 1,7 billion Euros. (JNS, 
2012)

The municipal government was said to be the leader of development in North 
Karelia. Its influence was mentioned in many interviews. Bioenergy supports 
the local economy; the money that is saved this way can be used in the local 
economy to support local production and in creating new jobs. According to 
the interviews, Joensuu has long traditions in forestry which seem to naturally 
lead to the use of bioenergy. According to this it seems that the existing 
knowledge guides development. The new industry develops according to exist-
ing knowledge and experience. Joensuu has many research facilities that are 
related to forestry and education facilities that offer education in forest and 
forestry related professions. During the interviews with experts it also became 
clear that many had a background in forestry through education or through 
the family they grew up in. There were people that were from families were 
forestry was practised or there were people in their childhood who worked in 
forestry related professions. Therefore, there seemed to be intergenerational 
connections in forestry. 

The people interviewed were from different generations but they all had a cul-
tural or educational background in forestry. This could be an indication of tacit 
knowledge (Polanyi 1998) and social identity (Tajfel 1978). Tacit knowledge is 
knowledge that has no physical place e.g. a book, course, school etc. The 
knowledge is only available to the group or the individual; it is not free for an-
yone to access. Social identity means that the individual’s self-concept is de-
rived from memberships to social groups (Tajfel 1978). 

During the interviews in Joensuu the project BIOMAS was mentioned (BIO-
MAS, 2013). In the project BIOMAS one attempt was to find out in which 
houses heating oil was used. They had a person going from door to door and 
telling people of different options that could be used to substitute heating oil. 
This was, according to the interviews, not tied to any company so the infor-
mation would be objective. This type of work is one example which is similar 
to what was done in San Antonio by the NGO. People need guidance and help 
when changing their energy production equipment. This type of activity could 
increase renewable energy. Energy that originates from the forest has a strong 
position in Joensuu and the forest is their area of expertise. Joensuu is the 
only city of the researched cities that buys renewable electricity. 
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8.2 Vaasa 

The research of Vaasa is based on 8 expert interviews and supporting docu-
ments (Vaasa, 2012), (Vaasa, 2013), (RCO, 2011). The interviews lasted from 
45 minutes to 1,5 hours. Vaasa's strengths are traditions in entrepreneurship, 
expertise in metal and engineering works and international relations. Entre-
preneurship and metal and engineering works have lead to the production of 
parts for wind turbines. According to the interviews Vaasa has also long tradi-
tions in entrepreneurship and international relations dating back to the 1600s 
which creates good prerequisites for international business. Today in Vaasa 
there is a lot of education and research related to energy, engineering and 
metal works (Vaasa 2013), (Vaasa 2012). International relations seem to have 
lead to international business; the area of Vaasa is the source of 30 % of Fin-
land's energy technology exports, and further, has 120 businesses in energy 
technology, employs now 10 000 people and the total annual business turno-
ver is 4 billion Euros (Vaasa 2012). Renewable energy has come to the area 
after they noticed in Vaasa that it is a good source of income for them. There-
fore renewable energy can proceed if the decision makers of the city notice that 
renewable energy can benefit the area in the form of new employment possi-
bilities and a stronger local economy. Local public policy is therefore im-
portant in developing renewable energy in Vaasa. The importance of the Uni-
versity was also mentioned during the interviews; the presence of the Universi-
ty brings the area new people, innovations and expertise. Local Universities 
seem to be important in developing areas. When reviewing documents, which 
are about local policy in the area of Vaasa, there seems to be a clear emphasis 
on technology business (Vaasa 2012), (Vaasa 2013), (RCO 2011). In the Vaasa 
area development is not so clearly led by political will or leadership from local 
government. The provincial government of Ostro-Bothnia said that in Ostro-
Bothnia the development has been led mostly by companies and Universities. 
So the case of Vaasa seems to be an example of how the existence of energy 
technology business can change the area. 

8.3 Imatra 

The research of Imatra is based on six expert interviews which lasted around 
one hour, supporting documents were also included (Imatra, 2009), (EKM, 
2010). Imatra has been known as a paper industry town and the local economy 
and the local public policy have been dependant on the paper industry. The 
paper factory, Stora Enso, has also been a major employer in the area. Other 
industries in the area are the Steel factory, Imatra Steel. Imatra suffers from 
negative net migration and unemployment (Kytö & Kral-Leszczynska, 2013), 
(Kunnat, 2014). According to the interviews, Imatra has now concentrated on 
tourism from Russia. Imatra is visited by Russian tourists and, according to 
the interviews, Russians have bought houses from Imatra to be their summer 
cabins. 

In Imatra it seems according to the interviews with experts, that renewable 
energy has not proceeded because the lack of political will; energy was not 
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considered as an important issue in the past. The importance of energy was 
noticed after the prices of natural gas rose and housing expenses started to 
become large in Imatra. Imatra was planning to use the waste heat of the pa-
per factory Stora Enso but this plan was not implemented. It was said that the 
project did not get enough funding and questions of self-sufficiency of local 
energy production rose (Imatralainen, 2013). According to the interviews 
funding was important but there was also scepticism of the future of the paper 
industry. In the case of Imatra it seems that the change in energy production 
was guided by a risk which was related to the future of the paper industry and 
the expensiveness of Russian natural gas. 

Problems in energy production in the area of Imatra are related to the risk 
society (Beck, 1992) and modernization. According to the interviews, some 
people in the city saw a strong dependence on one industry questionable. Bio-
energy was therefore chosen by the city of Imatra as the new form of heating in 
Imatra. Cooperation with Stora Enso could have been a continuum of the pa-
per industry or transformation like in the cases of Vaasa and Joensuu but bio-
energy could bring new types of expertise to the area and ideas. Imatra has had 
before tourism from Russia so this shows again how old and in some way fa-
miliar industries are reborn. According to the interviews with the people in 
Imatra, people have been negative towards the Russian tourists so tourism did 
not start from public acceptance. Negative comments towards Russians came 
up in two interviews; in one interview the driving habits of Russians were said 
to be reckless and therefore intimidating and in the other it seemed that the 
presence of "outsiders" in Imatra was the problem. In this case the rebirth of 
tourism seems to have contributed from the geographical location of Imatra. 
Imatra is right next to the Russian border. In some places in Imatra Russia is 
only two kilometres away. Imatra has been in a good position to develop its 
skills in steel production and metal and engineering works which could lead to 
a new industry. Imatra could also take advantage of its strong connections to 
Russia and expand its business relations with Russia. 

8.4 Espoo 

The research of Espoo is based on five expert interviews and supporting doc-
uments (Espoo, 2011), (Espoo, 2012), (UL, 2010). The following information is 
based on the interviews. According to the interviews, there has been political 
pressure from the Green party in Espoo that the city should buy carbon free 
electricity but it seems that political pressure has not been enough. The pur-
chase of electricity is taken care by a managerial business that specializes in 
buying electricity from Nordpool. Electricity has been bought in Espoo accord-
ing to the cheapest price but according to the interviews there has been talk on 
what other criteria should be used for the purchase of electricity. When renew-
able energy is cheap, Espoo buys more renewable electricity, when renewable 
electricity is less abundant and therefore more expensive, Espoo buys less re-
newable electricity. Espoo has sold its own energy production to Fortum Ltd. 
so Espoo cannot effect what energy is produced in the area. Espoo has still 
been very active in renewable energy. Espoo has charted Espoo's solar and 
geothermal energy potential. Espoo has a map on the internet that is open to 
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anyone who wants to view it. This map gives information what is the solar and 
geothermal potential in different parts of Espoo. During the interviews it 
seemed clear that Espoo has a lot of knowledge in renewable energy; Espoo 
had hired people with knowledge of renewable energy. This could have had an 
effect on Espoo's activity which is of course limited because Espoo does not 
own its own energy production. Espoo's possibilities to increase renewable 
energy would be very good if they would own their own energy production fa-
cilities. However, the semi urban structure of Espoo and the large energy need 
of the area makes it challenging to use e.g. bioenergy. According to the inter-
view with the provincial government of Uusimaa, there is not the same empha-
sis on renewable energy technology that exists in North Karelia. In North Ka-
relia bioenergy seems to be a response to problems in local public policy. Ac-
cording to the interview, Uusimaa does not have problems in local public poli-
cy in the same extent that North Karelia does. It seems that therefore the fund-
ing the provincial government of Uusimaa gets for local development is lower 
and this leads to the role of the provincial government being lower in Uusimaa. 

Political pressure and knowledge seem to have affected Espoo's situation be-
cause during the interviews the pressure from the Green party was mentioned 
and Espoo seemed to have hired many people with knowledge of renewable 
energy and the possibilities of renewable energy.  

8.5 Consumers 

The following research is based on 36 interviews and conversations with ordi-
nary people in Espoo (13 interviews), Vaasa (two interviews), Imatra (five in-
terviews), Texas (12 interviews) and West Virginia (two interviews). USA is 
further discussed in Chapter 9. The research question when researching con-
sumers was: What type of consumer buys or does not buy renewable energy? 
Consumers were interviewed by asking about their energy choices, family 
backgrounds, education, hobbies etc. Most of the consumers do not buy re-
newable electricity. Some of them do not see the point in buying renewable 
electricity because they live in small apartments and they feel that they have a 
very carbon free lifestyle e.g. by the use of public transportation. Some with a 
strong ecological motive or people who saw self-suffiency as being important 
bought renewable electricity or had installed their own energy production 
equipment. Ecological consumers seem to come from families where for ex-
ample the parents, grandfather or some other person they felt they were close 
to, showed an example of respecting nature and made nature more familiar to 
the individual. Therefore the family and the environment the person grew up 
in are very important. Some bought renewable electricity because they got a 
good offer by telemarketing which was cheaper than what they had paid be-
fore. The ecological motive seemed to be important when buying renewable 
electricity and basic marketing tactics. 

Overall, the everyday ordinary consumer sees electricity as a basic commodity. 
Renewable electricity does not give electricity extra value unless the person 
has strong ecological motives. If renewable electricity becomes commonly 
available and has a good price, people will buy it but it also must be an easy 
choice for people to make. Choice needs to be made easy for people because 
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people do not know what to do because of increased institutionalized individu-
alism of society. People are only partly integrated into society's functional sys-
tems which makes them perceive their living environments more risky (Beck 
1992). Therefore, it is also important that consumers can rely on labelling and 
certification systems and that these systems continuously exist. (Beck himself 
does not write about certificates.) It should also be noted that very few people 
had compared energy prices unless they lived in houses with direct electrical 
heating. Some were ignorant of the fact that the energy market is free in Fin-
land. It seems that renewable electricity would do best if it was included more 
in the energy mix by the RPS (renewable energy portfolio standard). This way 
separate choices are not needed. A separate market for ecological consumers 
could still exist. 

There were two people who had installed their own energy production equip-
ment who saw self-sufficiency as being important; they both had a background 
in the military. One was an older man from Espoo who used to be part of the 
military staff and the other a military officer in San Antonio, Texas. One per-
son in Imatra, who talked a lot about risks related to climate and energy, 
seemed to be ready to install their own energy production equipment if they 
could afford it. Heat pumps and wood was used in two houses with direct elec-
trical heating to lower electricity bills. Small wind turbines or solar panels on 
residential houses in Finland were not popular due to their expensiveness and 
because net-metering does not commonly exist in Finland. Self-sufficiency and 
the fear of disasters seemed to be the main motivator amongst the Finnish 
consumers who expressed interest in installing their own energy production 
equipment or had actually already installed a small turbine for example. One 
had a solar panel at their summer cottage for reasons of convenience; solar 
was safer and easier to maintain than the gas powered energy system they 
used to have. Climate change seems to be unfamiliar to many consumers; this 
group included people who claimed having a connection to nature. Some con-
sumers also do not seem to trust energy companies and information related to 
climate change; this makes energy purchase decisions especially difficult be-
cause there are too many variables to consider. 

The rising of energy prices has caused problems for consumers. In three inter-
views it was clear that the price of electricity was too high for the consumers 
when considering heating in the winter. The three people interviewed lived in 
houses with electrical heating would use wood as much as they could for heat-
ing. One of them had also a heat pump. They would also keep the inside tem-
perature low and attempt to lower their electricity consumption as much as 
possible. In Finland wool socks and warm blankets were used to stay warm in 
houses with direct electrical heating. The people did not seem to suffer of the 
low temperature; they had adapted to it and it was still a reasonable tempera-
ture, 18 Celsius. In the past, one of the interviewed people in Finland would 
only heat the first story of the building to save on heating. In all these cases the 
heating expenses of direct electrical heating were considered to be too much 
despite the attempts to save electricity. One of these people in Finland bought 
green electricity because the price was lower than what he had previously paid. 
It seems that if the price of electricity gets higher in the future, the ones that 
will suffer the most will be the ones living in areas with unemployment and 
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negative net-migration; houses with direct electrical heating are often in these 
areas. This seems to indicate that risks are class sensitive; the poorest suffer 
the most (Beck, 1992).
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9.USA 

 

9.1 Texas 

The following information is based on 16 interviews that were done in April 
2013 in Texas, USA. Eleven of the people interviewed were experts in renewa-
ble energy, five were solar energy installers. Ten of the interviewed people 
were from Austin and six of them from San Antonio. The research question 
was how and why has renewable energy become more common in Texas?  

Wind energy in Texas has proceeded by a political decision that was made 
when George W. Bush was governor; this lead to the RPS (renewable energy 
portfolio standard) which was placed in 1999. The RPS requires utilities to buy 
a certain amount of renewable energy or produce it themselves; this increased 
the amount of wind energy in Texas (EERE 2008,). According to the inter-
views, the motive was self-sufficiency; this was a response to risks related to 
the energy production capacity in Texas. Texas has had problems with black-
outs and brownouts in the past due to peaks in energy use (EERE 2008, inter-
views). Texas has its own grid, ERCOT; Texas does not buy energy from out-
side the state. There are small areas that are not part of ERCOT; their energy 
comes from other grids in the USA (ERCOT 2008). There seems to still be 
problems in Texas' energy production capacity; energy capacity was estimated 
to not be sufficient for Summer 2013 (NERC 2013). The same threat of insuffi-
cient electricity capacity was reported in January 2014 (O'Grady 2014).  

The problems of supplying enough electricity seem to be due partly because of 
positive net migration to Texas from California and further due to extreme 
weather phenomenon, the tight financial market and the low wholesale prices 
of energy. The low whole sale price and tight financial market has decreased 
the amount of new energy production projects. (Helman 2013), (O'Grady 
2014.)  

According to the interviews, in Texas wind energy was developed mostly by 
third party projects. Investment costs of building wind energy in Texas were 
funded by bank loans and by government support. Project developers of wind 
farms were able to get loans from banks because the utilities were willing to 
sign ironclad agreements on buying renewable energy for example for 20 
years. The utility had the credit and reliability; this convinced the bank to give 
the loan to the project developers. The project developers also got federal tax 
credits from the federal government which was given to them according to how 
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much wind energy they produce. The tax incentive was given to the wind ener-
gy developers according to when the first parts of the wind mill were in the 
ground; the wind mill did not need to be in use for them to qualify for the tax 
incentive. So public funding, which was due to political will and support, was 
used to speed up the development of wind energy. The price of natural gas was 
also getting higher and wind energy cheaper when companies were signing 
these contracts with wind energy producers. By signing a contract with the 
wind farm developer they were able to set the price of wind energy for the 
whole time the contract was valid e.g. 20 years. The possibility to set the price 
for a long period of time was a benefit for the energy companies. (Interviews.) 

9.1.1 Case Study of Austin 

The development of solar energy has not been quick despite the vast resources 
of solar energy that Texas has. Solar energy has been utilized in Austin because 
people with ecological motives were able to get into the city council; this start-
ed in the 1970s when there was a threat that a new nuclear power plant would 
be built in Austin. Student politics and the existence of the University were key 
factors in the resistance of the new power plant. After getting into the city 
council people with ecological motives started working on how to justify that 
the new nuclear power plant is not needed. The city council then ended up 
promoting energy efficiency; the energy saved by energy efficiency was enough 
to stop the building of the new nuclear power plant. Energy was saved by using 
for example energy efficient air conditioners. People were given a rebate by the 
city of Austin if they bought an air conditioner that was energy efficient. This 
lead to a market that favored energy efficient air conditioners and at the end 
stores stopped stocking other air conditioners. The meaning of air condition-
ing in energy use is emphasized in Texas because it can get very hot there. (In-
terviews)

According to the interviews, the amount of solar panels and solar energy has 
not increased in Austin because of pure consumer choice. Solar panels have 
been installed by company projects and speeded up by political will by the city 
council. Austin also offers a rebate to people who install solar panels. Accord-
ing to the interviews, Austin's energy company, Austin Energy, was reluctant 
for a long time to invest in a large solar energy plant. Austin energy was per-
suaded to do this by long term political work by city council members with 
ecological motives. Austin Energy is also a utility that is owned by the city; in 
the interviews, political guidance of the energy utility was said to be a very im-
portant factor when increasing renewable energy. Renewable energy was said 
to be difficult to increase by market demand. Wind energy in Texas is a good 
example how the market can be used to increase renewable energy but even in 
that case political will and support was needed in the form of the renewable 
energy portfolio standard and tax benefits to wind energy producers. In the 
case of Austin, it also seems that the city council is very willing to use help of 
its citizens. There are citizen groups that work on voluntary basis and give 
proposals to the city council and can give expert advise if the person has expert 
knowledge. So it seems that Austin has utilized the possibilities of the use of 
the knowledge of the citizens and made it possible for the citizens to take part 
in city decision making. According to one interview citizen groups have had an 



42 
 

impact and expert knowledge by citizens who have education in a specific field 
have been used. (Interviews) 

Austin Energy has also decided to invest in building a new 150 MW solar farm 
in West Texas. The plant is being built because solar has become competitive 
price-wise (Malewitz 2014). When considering how strong the influence of the 
ecologically motivated people seems to be in the city council in Austin and that 
Austin Energy is a municipally owned, it seems that political will could play a 
role in the building of the new solar plant. Overall, in the case of Austin it 
seems that, political will was a key factor in increasing renewable energy.   

9.1.2 Consumer Research in San Antonio 

During the research trip to San Antonio one NGO (non-governmental organi-
sation) which supports the development of solar energy was interviewed. Also 
eight people, who had installed solar panels on their roof and five solar panel 
installers were interviewed. The intent of visiting San Antonio was to find out 
why people have installed solar panels on their roof. San Antonio is known to 
be one of the top cities in the amount of installed residential solar panels 
(Malewitz 2014, interviews). CPS energy which is municipally owned is also 
planning to build a 400 MW solar energy facility called Alamo 1, Alamo II and 
Alamo IV (OCI, 2013). 

One issue that came up in Finland and in San Antonio was that people need 
help when changing their heating systems or getting solar panels. The situa-
tion of Finland is explained in the section that is about Joensuu, Finland. The 
NGO which was interviewed in San Antonio said that they had had a big effect 
on the situation in San Antonio by helping people to get solar panels. This 
NGO was also mentioned to be important during the interviews in Austin. The 
NGO had helped people to start the process of installing a solar panel on their 
roof. The NGO had helped people in filling out paper work for the rebate that 
was offered by the local municipally owned energy company and helped with 
the application for the bank loan for buying the panel. 

According to the interviews, the energy company CPS Energy, was willing to 
offer the rebate because this lowered the peak demand that is especially high 
in the summer when people use electricity for cooling their apartments. Net 
metering was offered in San Antonio in which the people got a direct benefit 
from the energy they produced (Wesoff, 2013). Net metering was terminated 
by CPS Energy and it was replaced by a system called sun credits which gives 
less financial benefit to the consumer (ibid). Net metering is a system where 
the amount of energy that is produced by the people is subtracted from the 
amount of energy that is bought from the energy company (EERE, 2011). Be-
cause of net metering, in some cases, the electricity bill of individual consum-
ers was negative according to the interviews. Net metering seemed to have a 
big effect on people's willingness to install solar panels on their roofs accord-
ing to the interviews with the consumers in San Antonio. The consumers who 
had bought solar panels were mostly ecological consumers, but there was one 
who did feel he was an environmentalist. He said that he bought the panels 
mainly because it was a good way of saving money on cooling expenses and 
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that there is nothing wrong in clean energy production. Clean energy produc-
tion seemed to mean energy production that does not produce visible waste or 
pollution; CO2 emissions were not mentioned. He also mentioned that he does 
not believe in climate change. It seems that intangible issues like CO2 and cli-
mate change are difficult to grasp because their effects are not immediate like 
pollution is. It seems that intangible risks are easily overlooked or not believed 
in which is also mentioned by Beck (1992, 26) when he says that risks must be 
eliminated, denied or reinterpreted. Most of the consumers said that he would 
have not been able to install the panels without the rebate. So it seems that in 
the case of solar panel owners in San Antonio rebates and ecological motives 
were behind their decision to purchase a solar panel. (Interviews) 

9.1.3 Municipal Ownership of the Energy Utility 

CPS energy is municipally owned which means that the people who live in the 
area cannot buy their electricity freely from the market. According to the inter-
views, this makes it easier for the electricity producer to make decisions be-
cause there is always a certain amount of customers if the population level of 
the city is at a steady level. Still, political pressure to convince the energy com-
pany CPS was needed to get this type of support from the energy utility. One 
person was mentioned in the interview who was very popular in the society in 
San Antonio and had connections to many people in the city. This person had 
advocates in the energy utility who would keep pushing solar energy forward. 
He was the founder of Solar San Antonio. (Interviews)

In a nutshell, political will, skilful use of political connections and other per-
sonal connections, municipally owned energy companies and the lack of the 
free market seem to be very important in both case studies, Austin and in San 
Antonio when it comes to increasing renewable energy.  

 

   

Picture 1. Bicycles for rent in San Antonio (McDermott 2014) 



44 
 

 

Picture 2. Electrical vehicle recharging place at the parking lot of the Walmart in Aus-
tin (McDermott 2014)

9.2 Shale gas in Texas and in West Virginia 

It is difficult to estimate the effect of shale gas on renewable energy. Shale gas 
was said to be a competitor for renewable energy in Texas when the interviews 
were done in 2013 in April. Now it seems that shale gas could be turning out to 
be an expensive fuel according to interviews with energy experts in West Vir-
ginia. Gas wells could deplete quickly and liquefied methane is also an export 
product, so in the long term, it might not give the USA cheap energy or ensure 
self-sufficiency.
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Shale gas also has massive environmental and social effects. Environmental 
effects include the possible contamination of aquifers, air pollution, earth-
quakes and radioactivity of surface water. The contamination of aquifers which 
is related to horizontal drilling activity has been reported in Pennsylvania, 
Ohio, West Virginia, and in Texas (e.g. Fontenot et al., 2013 & 2014), (Begos, 
2014). Fracking related contaminates which were detected in water sources 
include methane, radium, arsenic and hormone-disrupting substances (Kasso-
tis et. al., 2014), (Jackson et al., 2013), (Fontenot et al., 2013) (Fontenot et al., 
2014), (Vengosh et al., 2014). Earthquakes have been reported in Oklahoma 
and similar findings have been reported in Ohio which demonstrates how the 
injection of fracking waste can stress geological faults and make them vulnera-
ble to slippage (Sumy et. al., 2014), (Davies et al., 2014). Also in the United 
Kingdom, Canada, Mexico and Ohio fracking itself has been linked to earth-
quakes (Godoy, 2014), (The Canadian Press, 2012), (Vukmanovic, 2011). 

There has not yet been research on long-term effects of horizontal drilling op-
erations on human health due to the lack of transparency of information from 
horizontal drilling companies. There have been studies on short term health 
effects (Kovats et. al., 2014). The gas industry limits the disclosure of infor-
mation about its operations to researchers and the fracking industry uses non-
disclosure agreements to withhold data from researchers (Efstathiou Jr. & 
Drajem, 2013), (Sadasivam, 2014). Horizontal drilling companies also pay 
landowners to withhold information (Sadasivam, 2014). Despite the lack of 
research of long-term health effects of horizontal drilling, there are many 
newspaper articles that are about people who have started to suffer from 
health problems after horizontal drilling started in the area they live in (e.g. 
Song & Morris, 2014), (NPR, 2011).  

During the interviews and visits to people's homes near horizontal gas drilling 
sites in Doddridge County, West Virginia, it became clear that living in an area 
where horizontal gas drilling is going on is difficult and in some cases impossi-
ble. The contamination of the aquifers was one problem that was mentioned 
by people whose water had been contaminated after the horizontal drilling 
started. Horizontal drilling requires the building of many different industrial 
level on-sight facilities. The facilities include gas cleaning facilities, gas liquify-
ing facilities and other facilities which are related to horizontal drilling. Com-
panies also clear cut forests for the gas lines from the actual horizontal drilling 
site to the gas liquifying site. In addition there is the horizontal drilling opera-
tion itself which also requires a lot of land. These facilities are built very close 
to people homes (Pictures 3, 5 and 6). 

Social effects are related to elevated crime rates, challenges on the infrastruc-
ture of the area and traffic problems. Crimes that increase seem to include 
especially domestic violence, sexual crimes, drug use and even murder. (Reyn-
olds, 2013), (Fuller, 2007), (Gibson, 2012.) According to Fuller (2007), Gibson 
(2012) and the interviews with people who live near horizontal drilling sites, 
methamphetamines and other “harder drugs” are the “choice of the rough 
neck”, meaning the use of these drugs is common amongst oil and gas drilling 
workers. The rising crime rate and social problems were also mentioned by a 
lawyer who was interviewed. During the interviews in West Virginia, it became 
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clear that women living near gas drilling sites are afraid of the gas field work-
ers. One interviewee stated that most of the women in her community have 
started carrying weapons after the drilling operations started. The men inter-
viewed said that they had experienced violence from the drilling workers; 
rocks were thrown at them and verbal threats were given. The situation had 
gotten better when compared to the beginning of the operation, according to 
the interviews, but people were still planning to move out of the area because 
of the environmental effects of horizontal drilling. Environmental effects were 
recorded by visiting horizontal drilling sites, taking pictures and by recording 
noise from the gas drilling sites. The change of the landscape is remarkable 
and the drilling sites can be very close to people's homes if the company owns 
the mineral rights (interviews, pictures). Owning the mineral rights means in 
practise that a horizontal drilling site can be built in a person’s front yard if the 
company wants to. If the company owns the mineral rights the surface owner 
cannot prevent this from happening. West Virginia has separate rights for 
minerals and the ownership of the surface land. In some cases the mineral 
rights could have been already sold a hundred years ago. (WVU, 2013.) 

 

 

Picture 3. The Liquification of Shale Gas. Doddridge County, West Virginia, USA. (The 
liquification continues behind the photographer and to the left of the photographer) 
(McDermott 2014) 
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Pictures 4. Environmental and social effects of horizontal drilling.Top photo: Flare 
from a horizontal drilling site. Middle photo: Explosion near the local highway caused 
by horizontal drilling operations. Lowest photo: Spill from a horizontal drilling opera-
tion into a local stream. (Photos: Dagget, Mark and Maryann) 
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Picture 5. Clear Cut Forest for Gas Lines. Doddridge County, West Virginia, USA. 
(Note the closeness of the local church and graveyard) (The site continues behind the 
photographer Picture 3.) (McDermott 2014) 
 
 

 
Picture 6. Gas Lines. Doddridge County, West Virginia, USA. (McDermott 2014)  
 



49 
 

Picture 7. Water pool for horizontal drilling operation. 

In pictures 3, 5 to 6 it is clear how close the horizontal drilling is to the lives of 
people. In picture 3 there is in the distance a farm house that is very close to 
the facility that liquifies methane. The pictures tell only part of the story be-
cause it was not possible to get the sites fully on one picture. Pictures taken 
from an airplane would have given a more extensive idea on how big a hori-
zontal drilling operation can be when all the work phases are considered (drill-
ing, liquifying, water storage etc.).  

According to the interviews with people who live near horizontal drilling sites 
the people who have lived in the area all their lives are not that worried about 
the situation. All the people who were interviewed used to be part of the “Back 
to the Land” movement and were originally from somewhere else. According 
to the interviews, back to the land movement, was movement in the 1960s and 
1970s based around the idea of living a self-sufficient life close to nature. They 
mentioned in the interviews that one problem among the local people is that 
some are illiterate. They are offered contracts to sign and it seems that in some 
cases they cannot read what they are signing or the company representative 
reads the contract for them. (Interviews) 

According to interviews with energy experts, it seems that shale gas could be a 
boom that will last for a while and then disappear. It seems it could slow down 
renewable energy development for a while but shale gas seems to still be just a 
boom that will end eventually. Horizontal drilling seems to involve using big 
land areas according to the interviews and according to photos from gas drill-
ing sites. Horizontal gas drilling also seems to introduce a lot risks to the envi-
ronment and human health. If people are able to oppose the gas industry and 
ban horizontal drilling, shale gas' influence on the future could also be limited. 
But this seems to be mostly in the hands of grass-root organizations and ordi-
nary people at least in the case of West Virginia. 



50 
 

9.3 West Virginia 

West Virginia is a mountain state; the Appalachian Mountains go through the 
state. This shapes how people view their environment and it creates a certain 
level of isolation to mountain valley communities. According to the interviews, 
there is no service for cell phones in the mountain valleys and internet is ex-
pensive and even then, it is slow. West Virginia is a poor state and according to 
the interviews and documents, it seems to have many problems with corrup-
tion, poverty and poor education. West Virginia also has the highest rate of 
drug mortality in the country and has a high level of drug use which are indica-
tions of possible problems in local public public policy (NCHS, 2012), (White 
house, 2009).West Virginia was researched in April 2014 by interviewing peo-
ple and by visiting horizontal gas drilling sites and a mountaintop removal site, 
Kayford mountain. The research included 13 interviews with experts. Consum-
er interviews in which people were separately interviewed were difficult to get; 
therefore only two people were interviewed. The opinions and views of five 
other ordinary people were based on conversations which were going on dur-
ing a visit to a horizontal gas drilling site; these five other conversations were 
not recorded but notes were taken during the conversations.  

West Virginia has many problems related to local public policy and corruption 
(Leung, 2004), (MHS&T, 2012), (Ayres, 1988), (interviews). West Virginia was 
said to have a colonial economy; this was stated by all the experts, except one, 
whom were interviewed. West Virginia seems to be mostly ruled by the coal 
industry; this was stated in every interview. Still the coal industry employs 
these days only 3% of the workers in West Virginia according to the interviews 
with experts. The influence of the coal industry is high due to the severance 
tax; the severance tax is a tax that requires the coal industry to pay 5% or its 
turnover to the state (WVST, 2013). Therefore the coal industry has a meaning 
in state funding. According to the interviews the oil, gas and coal companies of 
the state are usually out-state companies. This is where the expression used by 
the interviewees, colonial economy, comes from. It is also notable that in the 
southern part of the state 50% of the land is owned by out-state companies 
(WVCPolicy & AFSC, 2013). Despite the existence of the severance tax, it was 
stated in the interviews, that communities and local public policy do not bene-
fit from the extractive industry. This was stated by all the people interviewed. 
They said that the schools are poor quality in coal mining communities and 
poverty and unemployment rates high. High unemployment rates are high also 
when looking at documents (WFWV, 2014). The coal industry has been declin-
ing for years; this has caused many problems in the society in the southern 
part of the state. Problems with local public policy could be linked to the high 
influence of the coal industry; it seems that the local economy has not been 
developed to offer options for the people who live in areas were coal industries 
used to be the main employer. According to an interview with a public policy 
expert, low wages were mentioned as being a problem; low wages seem to keep 
the purchasing power of consumers low and the economy limited. According 
to the interviews, in West Virginia tourism seems to be a rising source of in-
come for people. Although, during the visit the environmental impacts of 
mountaintop removal and the horizontal gas drilling seemed to be so remark-
able, according to observations and according to interviews with experts and 
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local people, that the future of tourism might be unsure if the environment and 
people are not considered.  

Secondly, according to the interviews and news articles, West Virginia lacks 
good governance (Leung, 2004), (MHS&T, 2012), (Ayres, 1988), (interviews). 
According to the interviews, the lack of good governance seems to be caused by 
a lack of strong political will to change things and acceptance or apathy by the 
public. This seems to prevent the emerging of new industries. All experts 
talked about corruption in the state. According to the interviews, it seems that 
the coal industry has a very high level of influence which makes it possible to 
prevent the emerging of new industries. (inteviews) West Virginia has for ex-
ample good wind energy potential because of the mountains. One interviewee 
mentioned how they had made an extensive report on the production potential 
of wind energy for a mountain near Kayford mountain in West Virginia. This 
report was not even looked at and the mountain is now under the threat of 
mountaintop removal. The reason the report was never read was because dur-
ing the hearing the coal industry representative said that wind energy would 
be bad for the coal industry; this was stated by a person interviewed who was 
present in the hearing. Mountaintop removal is a method used by the coal in-
dustry where the whole mountaintop is removed; this makes surface mining 
possible on the site. 

Picture 8. Abandoned mountaintop removal site near Kayford mountain. (McDermott 
2014) 



52 
 

 
Picture 9. Abandoned mountaintop removal site near Kayford mountain. All the top 
soil was removed during the operation and was not returned after the operation end-
ed. (McDermott 2014) 

This could destroy the possibility of new energy resources if the mountain that 
had wind energy potential is removed. Because of the high influence level of 
the coal industry, the coal industry does not need to dispose dangerous chemi-
cals and land that is removed in mining operations. In mountaintop removal 
for example, the extra land is dumped into the valleys which causes floods and 
contamination of aquifers. Dangerous chemicals are pumped into old mines or 
kept in old damns without any lining; this means that the chemicals end up in 
the aquifer and cause health issues. (interviews) There are cases where there 
have been clusters of rare brain cancers in a small area in West Virginia, other 
health problems and children that are born deformed because of the toxic wa-
ter (SJ, 2011), (Hendryx et al., 2011), (Hendryx et al., 2010), (Esch & Hendryx, 
2011), (Hendryx & Zullig, 2011), (Ahern et al., 2011), (Griffith et al., 2012), 
(Kulkarni et al., 2011), (Zullig & Hendryx, 2011).  

It seems that despite the gloomy situation that prevails right now in West Vir-
ginia things will have to change because coal is getting more and more difficult 
to mine; the easy coal resources have been used, so it is getting difficult and 
expensive to continue on this path. Shale gas is a competitor of coal and shale 
gas has already challenged the position of the coal industry. (interviews) It is 
possible that renewable energy could make a break through in the state if coal 
disappears due to shale gas. This depends on how long the shale gas boom will 
last. Eventually it seems very likely that renewable energy will replace fossil 
energy in West Virginia. During the interviews it also became clear that there 
is a lot of effort from renewable energy companies and NGOs to change how 
things are in West Virginia.  
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Picture 10. Solar panel for the recharging of vehicles in Morgantown, West Virginia, 
USA.  

People in West Virginia still seem to be dependent on the coal industry for 
cultural reasons, corruption or reasons related to income (e.g. Ayres 1988). In 
the southern part of the state some people are afraid to stand up against the 
coal industry. On the other hand some people see the coal industry as their 
only option for income. This dependency could be increased by cross genera-
tional connections in coal mining. These days there can 6th generation coal 
miners. According to one interview with an ex-coal miner risks related to min-
ing do not prevent people from continuing on this path because they see no 
other option. The loss of health in the form of e.g. black lung or death during a 
mine explosion are risks that have to be taken. In addition, coal mining is seen 
as a good source of income in areas where there is nothing else even if jobs in 
coal mining are scarce. People are in a constant hope that someday employ-
ment in the coal mines will rise again. According to the interviews education is 
poor in West Virginia which also prevents people from seeking other employ-
ment options. (Interviews) 

Health problems caused by work in the coal mining operations lead to disabil-
ity for the rest of the workers' lives. There have been law-suites against coal 
companies because the workers feel they were not informed of the risks and 
safety precautions were not taken. (McCoy, 2014) 

According to two the interviews, one with an ex-coal miner/ex-mine safety 
inspector and another with a mining safety expert, trade unions are very im-
portant in keeping power relations in balance in society. Coal miners are often 
not part of the union any more, so this has given more power to the compa-
nies. Mine explosions and other accidents are also common in West Virginia 
history (MHS&T, 2012). Many of them happen because safety precautions are 
overlooked in mining operations. According to the interview with an ex-coal 
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miner/ safety inspector, safety precautions are overlooked because the mine 
inspector is not part of the union, the mine inspector is set by the company. 
The inspection is therefore done, according to the interviews, by guidelines set 
by the company which are not strict enough. Trade unions seem to be im-
portant when balancing the distribution of power.  

According to the interviews, the coal industry is also a clear risk to anyone who 
opposes it. Activists who live in the southern part of the state have experienced 
violence from coal miners, their pets have been poisoned and their children get 
harassed in school. In one case, which was mentioned in the interviews, even a 
house was attempted to be set on fire if the owner would not sell their land to 
the coal company. According to an interview with an ex-coal miner/ex-mine 
safety inspector the coal company men are controlled by company; the compa-
ny gets them to do the intimidation.  

Picture 11. Bullet holes on a trailer at Kayford mountain (circled in red). (McDermott 
2014)  

According to the interviews the bullet holes in picture 11 were caused by an 
incident between coal company workers and people who had refused to sell 
their land to the coal company. The bullet holes are circled in red. 

One lawyer was also threatened to be fired from his University position be-
cause he spoke and published against the coal industry. This could be due to 
the funding of the University. Pictures of metal plates which have the major 
funders of the University, were taken during the research trip; coal companies 
were amongst the funders of the University. There was one other whose career 
in the coal industry had ended after opposing the coal industry. He works now 
as an expert witness in law suites regarding mining safety; he was one of the 
people interviewed. According to an interview with a local activist, people in 
areas where there are no coal mines are not aware of what is going on or they 
seem to be very passive, apathetic. It was not possible to interview people in 
the coal mining areas more thoroughly. It became clear that they would not 
speak very easily.  
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9.4 Chemical Spill and the Contamination of the water of 
Charleston – Case West Virginia  

There was a chemical spill from the storage tanks of Freedom industry Ltd. at 
the state’s capitol Charleston which poisoned the water of 300 000 people in 
January 2014 (NCEH 2014). Freedom Industries Ltd. is a full service producer 
of specialty chemicals for mining, steel and cement industries (Freedom Ind. 
2005). The spill was reported on the 9th of January 2014. The chemical that 
got into the water reserve was 4-Methylcyclohexanemethanol (MCHM) which 
is a chemical used in processing coal. (NCEH 2014) 

This chemical spill had massive social, financial and environmental effects. 
People have experienced illness because of the contaminated water; rashes, 
nausea, eye irritation, stomach aches, respirator symptoms etc. Some seeked 
medical treatment because of the symptoms. People also felt that they lost 
trust in public institutions and they experienced stress and anger. This caused 
financial expenses to people in the form of buying bottled water and business-
es lost profit. (Latif et al. 2014), (Pewitt 2014.) Before the chemical spill was 
officially reported in January 2014 one person who was interviewed said that 
she had been getting a rash when taking baths already in October 2013. Ac-
cording to the interviews with activists, there was an attempt to cover up the 
chemical spill, so it is possible that the spill happened already before January. 
According to Latif et al. 2014 and according to one interview with a consumer, 
people were having similar health problems already before the spill was re-
ported.  

The spill changed the media for a while, according to the interviews with activ-
ists there was more news after the incident which was critical towards the coal 
industry. There has also been other disasters related to coal and the chemical 
industries in West Virginia for example in 2008 the accident at the Bayer 
CropScience chemical plant where a chemical plant exploded, and in 2010 
there were several accidents in the DuPont chemical plant. There was also 
massive spill of coal slurry in Inez, Kentucky in 2000 that also effected West 
Virginia. To mention one of the biggest coal slurry spills: The Buffalo Creek 
spill in 1972 when the coal slurry dam broke and 520 million liters of coal slur-
ry went through 16 coal mining towns and killed 125 people, injured 1121 peo-
ple and over 4000 were left homeless. (CSB 2011a,b), (Bingham 2004), (Ward 
2014), (Moore 2012), (Pianin 2014). Despite the recorded effects of these dis-
asters and considering that these are just examples, there are more of these 
disasters, the disasters have not changed the influence of the industries ac-
cording to the interviews. According to Ward (NPR 2014) there have been at 
least two incidents, were the chemical safety board has recommended that 
safety issues should improved in chemical plants in West Virginia. According 
to Ward (NPR 2014) it seems that the state has no interest in following these 
recommendations and this was also what was stated in the interviews. There-
fore even though news footage and people’s opinions are more critical than 
before people’s opinions might return to how they were before the chemical 
spill happened in January. According to Ghabra (2014) the disaster hasn't 
seemed to have affected the influence of the coal industries on West Virginia 
politics.  
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9.5 Conclusions on US case studies 

It seems that the will to increase renewable energy starts from a risk that 
needs to be dealt with. In Texas overall and in San Antonio and in Austin, it 
seems that the lack of energy capacity and high peak loads was a problem 
which needed to be solved, that is a risk related to modernization. Although 
the problem itself does not lead to sustainable energy solutions, which can be 
seen in the case of West Virginia, it is possible to change but it requires a lot of 
political will and pressure. West Virginia's future will be in renewable energy 
eventually due to the finite resources of coal and gas. The start for renewable 
energy solutions in West Virginia seem to be in the hands of grass root organi-
zations and renewable energy companies. The practice of good governance is 
also very important in West Virginia's case. Free market solutions do not seem 
to work if quick changes in energy production are wanted. In Texas wind ener-
gy needed political support but market methods were also used. In Austin and 
in San Antonio municipally owned energy companies were the key to increase 
renewable energy. It should also be noted that fossil energy gets support from 
the government. To make market methods work, fossil fuels must have their 
external costs included and support in the form of indirect or direct subsidies 
must be seized or lowered when considering fuels for power plants.  
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10. Demand and markets of green 
electricity products in Germany 

According to the EU 2009 Directive, the share of renewable energy in gross 
final consumption of energy should be 18% in Germany by 2020 (“Directive 
2009/28/EC,” 2009). The main mechanism to support renewable energy is 
the German Renewable Energy Act (Erneuerbare-Energien-Gesetz EEG) 
which came into force in 2000. The use of feed-in tariffs and investment sup-
port for renewable energy, and tax exemption for combined production of heat 
and electricity are defined in the EEG. Also obligations concerning the share of 
renewables in electricity mix are included in the EEG.  As the additional costs 
of electricity generation from renewable sources are passed on to the final cus-
tomer through the EEG surcharge and the electricity price for residential cus-
tomers is relatively high in Germany, the costs of renewable energy policies are 
currently under a lot of political discussion.  (Hast et al., 2014) 

As can be seen in Figure 1, the demand for green electricity is relatively high in 
Germany and it has also increased quite rapidly in recent years. The current 
energy policy discussion in Germany may have influenced and benefited also 
the market of green energy products. (Hast et al., 2013a). It has been also 
found by Kaenzig et al. that the market potential for green energy is rather 
large and that majority of consumers prefer nuclear-free energy. (Kaenzig et 
al., 2013) 

It was found that in many green energy products, the share of hydropower can 
be as high as 90% (Hast et al., 2014). A study by a German consumer organiza-
tion, found that only one of the studied 19 green electricity products include 
hydropower that is produced solely in Germany. (Stiftung Warentest, 2012). 
Typically the green energy is imported from Norway or other Scandinavian 
countries, and sometimes also from Austria or Switzerland. This is because 
double counting of renewable energy is forbid in the EEG and since the EEG 
also sets a minimum price for renewable energy through feed-in tariffs. Thus 
the producers sell renewable energy to green electricity suppliers only if they 
receive more money in that way. This would, however, increase the price of 
green electricity products, and hydropower in particular is bought from abroad 
in order to keep the prices of green electricity low. (Hast et al., 2014), 
(Wüstenhagen and Bilharz, 2004),(Wagner, 2008) 

The prices of green electricity products were compared to those of standard 
electricity products. Different regions and annual consumption of electricity 
were considered in particular. We found that the mean values of price premi-
um of green electricity product compared to standard electricity product are 
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typically in the range of 2-5% in Germany. However, the ranges of price pre-
mium can also be as wide as from -2% to 10% depending especially on the an-
nual electricity consumption, region, discounts and other properties of the 
product. (Hast et al., 2013a).  

In an earlier study it was found that the premiums were in the range of 10-30% 
(Bird et al., 2002). Wüstenhagen & Bilharz divided the green power products 
into three categories: pure large hydro, blends or renewables and combined 
heat and power generation (CHP), and 100% renewable energy products. They 
found that in the category of large hydro, which is the largest category, the 
premium was in the range of 5-10%. In the “CHP and renewable blends” cate-
gory, the premium was in the range of 15-35%, and in the “100% renewables” 
it was from 10% to 40%. (Wüstenhagen and Bilharz, 2006). CHP was in most 
cases generated in high-efficiency gas-fired CHP plants, i.e. producing simul-
taneously electricity and heat, but with fossil fuels. In a recent study it was 
calculated that green electricity should be around 2 cent/kWh more expensive 
than standard electricity when it is assumed that the green energy tariff con-
sists of large hydro (50%) and other renewables. (Wagner, 2008) 

We have studied couple well-known labels for green electricity: Grüner Strom 
Label (GSL), ok-power, TÜV Nord and TÜV Süd, and compared their require-
ments and their bindingness. The main differences between the labels concern 
the requirements of the age of power plants, investments in new capacity and 
whether electricity from combined heat and power (CHP)1 can be included in 
the green electricity products. These labels include different categories, but it 
was found that in GSL, TÜV Nord and TÜV Süd there was at least one category 
in which less than 50% of the electricity can originate from CHP production. 
The impact on new renewable capacity can be ensured by requiring certain 
amount of money to be invested in building new renewable energy capacity or 
in renewable energy projects, or by setting a maximum age for at least part of 
the power plants in which green electricity is generated. (Hast et al., 2013b).  

  

                                                        
1 In Germany, around 80% of the fuels used in CHP production were gas or coal in 
2011 and thus the emissions from CHP production can be relatively high. 
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Table 1 Examples of green electricity products in Germany and their properties. 
The fuel mix of the green energy product and the origin of renewable energy are 
presented, if this information has been available (Hast et al., 2014).  

Supplier Fuel mix Origin Certifica-
tion 

LichtBlick  75% hydro,  
25% renewables 
(EEG) 

hydro: Norway (14 
plants), Austria (1 
plant) 

TÜV Nord,  
ok-power 
Label 

EWS  99.6% hydro,  
0.4% CHP 

Norway (all hydro),  
Germany (all CHP) 

TÜV Nord 

Greenpeace 
Energy  

92.5% hydro,  
7.5% wind 

Germany, Austria TÜV Nord 

Naturwatt  99.3% hydro,  
0.7% wind,  
0.004% PV 

Norway (all hydro),  
Germany (all PV),  
Denmark (all wind) 

TÜV Nord 

Naturstrom 
AG  

63% hydro,  
37% wind 

93% Germany,  
7% Austria 

Grüner 
Strom Label, 
TÜV Nord 

Entega  81.6% hydro,  
10.6% wind,  
6.2% biomass,  
1.6% PV 

 TÜV Rhein-
land,  
ok-power 
Label 

Polarstern  100% hydro Austria (100%) TÜV Nord,  
ok-power 

Tchibo  100% hydro Norway (100%) TÜV Nord,  
ok-power 

NaturEnergie  100% hydro Germany, Switzer-
land 

TÜV Nord 
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11. Demand and markets of green 
electricity products in Great Brit-
ain 

The share of renewable energy in gross final consumption of energy should be 
15% in Great Britain by 2020 (“Directive 2009/28/EC,” 2009, p. 200). In 
Great Britain, the main mechanism to encourage energy generation from re-
newable sources is the Renewable Obligation (RO) which was initiated in 
2002. It obliges suppliers to buy a certain annual share of renewable electrici-
ty. If this target is not met, suppliers pay a penalty. Suppliers demonstrate the 
compliance with the obligation by Renewables Obligation Certificates (ROCs). 
There is also a tax, the Climate Change Levy (CCL), for non-domestic use of 
energy in industry, commerce and the public sector. Exemption from the tax 
can be granted if the energy is produced by renewable sources. Exemption is 
based on Levy Exemption Certificates (LECs). Small-scale renewable and low-
carbon electricity generation technologies such as solar photovoltaics are en-
couraged through feed-in tariffs. Regulations concerning renewable energy are 
undergoing a change as part of Great Britain’s Electricity Market Reform 
(EMR) but RO will be run in parallel with the new system. (Syri and Cross, 
2013), (Hast et al., 2014) (“The Renewables Obligation (RO) - Increasing the 
use of low-carbon technologies - Policies - Inside Government - GOV.UK,” 
2014) (“Feed-in Tariffs,” 2014) 

In Great Britain, there is a lot of variation in the types of green tariffs and tar-
iffs include different kinds of mechanisms. In green sourcing, the most com-
monly used mechanism, the sold electricity originates at least partly from re-
newable energy sources. Green funds and carbon offsetting are usually com-
bined with green sourcing. Green funds are typically used to support renewa-
ble energy projects and research. Carbon offsetting is less frequently used 
mechanism than green sourcing or green funds, but it appears in a couple of 
products. In carbon offsetting unavoidable emissions are compensated by pay-
ing someone else to make an equivalent carbon dioxide saving elsewhere for 
example through energy efficiency improvements. Other types of additional 
benefits can also be promised to green tariff customers and for example dis-
counts on energy saving products like light bulbs and energy efficient kettles, 
and home energy survey and information on energy efficiency are offered.  
(“Green energy tariffs,” 2014) (Diaz-Rainey and Ashton, 2008a) (Hast et al., 
2014) (Hast et al., 2013b) (Diaz-Rainey and Ashton, 2008b) 

As explained earlier, the suppliers are already obliged to buy a certain share of 
renewable electricity. There have been concerns that some suppliers only aim 
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at meeting the RO requirements and sell the already required renewable elec-
tricity to green tariff customers. In this way the benefits of renewable energy 
are counted twice. Assigning the already required renewable energy to green 
tariff customers does not have any influence on the overall energy mix if the 
amount of renewable energy assigned to other customers reduces by an equiv-
alent amount. The renewable energy can be counted even a third time if the 
renewable energy is also utilized to claim an exemption from the CCL. In order 
to avoid double and triple counting, the supplier should retire both ROCs and 
LECs. It was however found that only few suppliers had retired a small per-
centage of ROCs. (Hast et al., 2014) 

As can be seen from Figure 1, the demand for green tariffs has remained low in 
Great Britain. The wide variety of green energy tariffs may have caused con-
sumer confusion and lack of trust. For the consumers, it can be difficult to as-
sess the real impacts of the green energy products and to compare the tariffs. 
This may have hindered the purchase of green energy tariffs. Also the poorly 
defined green energy market and risk of double counting have probably influ-
enced the demand. (“Green energy tariffs,” 2014) (Diaz-Rainey and Ashton, 
2008b) (Hast et al., 2014) . It was also found that many suppliers have stopped 
offering green tariffs to new customers; recently five of the big six energy com-
panies dropped their green tariffs to new customers. (“The Guardian,” 2013).  

When the cheapest green and cheapest standard electricity products were 
compared in 14 regions in Great Britain, it was found that the mean values of 
price premiums are in the range of 1-4% but the range can be as wide as from -
7% to 10% for the most common payment option. When other payment op-
tions were considered, the premiums were in the range of 3-16%. (Hast et al., 
2013a) (Hast et al., 2014). Other studies show similar results; a study from 
2008 estimated that the average premiums are around 2% (Diaz-Rainey and 
Ashton, 2008a). It has also been estimated that the premium is in the range of 
0-15% (majority of the offerings between 2 and 10%) (Bird et al., 2002) and 
that the premium varies between 5-15% (Lipp, 2001).  

The Green Energy Supply Scheme was launched in 2010. Before that, there has 
been some non-binding guidelines concerning green energy, but due to the 
lack of comprehensive certification scheme for green electricity, the market of 
green tariffs has been confusing and claims of green energy also in some cases 
misleading. (Willstedt and Bürger, 2006) (Hast et al., 2013b). Yet, even though 
Green Energy Supply Scheme was introduced, problems still remain. Currently 
there is only one supplier that offers new domestic customers green electricity 
product that is certified by the Green Energy Supply Scheme. Yet, there are 
still certified products that are not available for new customers anymore, but 
customers signed up for them earlier are still able to buy electricity from these 
tariffs. (Green Energy Scheme, 2014). This has made it possible for other com-
panies to continue to advertise their products as green, and therefore the mar-
ket is still disjointed. (Consumer Futures, 2014) 
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Table 2 Examples of green electricity products offered in the UK. Table shows the 
mechanisms to provide the claimed environmental benefits, origin of renewable 
energy and the total electricity mix of the supplier. The availability for new cus-
tomers and certifications are also presented (Hast et al., 2014).  

Sup-
plier  

Product Environmen-
tal commit-
ment 

Origin 
of re-
newa-
ble 
elec-
tricity 

Elec-
tricity 
of the 
suppli-
er (% of 
renew-
able in 
fuel 
mix) 

Availability 
and certifi-
cations 

Eco-
tricity 

Green 
Elec-
tricity 

Green sourcing 
(100% renewa-
bles), Green 
fund 

UK  67.5 Not certified, 
available for 
new custom-
ers 

Green 
Energy 

Spar-
kling 

Green sourcing 
(hydro, wind, 
biomass, solar, 
tides) 

 21 Not certified, 
available for 
new custom-
ers 

LoCO2 
Energy 

Planet Green sourcing 
(85.2% hydro, 
8.2% wind, 
6.6% solar PV) 

Hydro:  
UK  

46 Not certified, 
available for 
new custom-
ers 

LoCO2 
Energy 

Pocket+ Green sourcing 
(50% anaerobic 
digestion, 50% 
hydro) 

Hydro:     
UK  
 

46 Not certified, 
available for 
new custom-
ers 

OVO 
Energy 

Green 
Energy 
Plan 

Green sourcing 
(100% renewa-
bles) 

Norway, 
conti-
nental 
Europe, 
further 
afield  

23.9 Not certified, 
available for 
new custom-
ers 

Good 
Energy 

Good 
Energy 

Green sourcing, 
green fund 

UK  100 Certified tar-
iff, available 
for new cus-
tomers 

British 
Gas 

Sus-
tainable 
Energy 
Novem-
ber 
2014 

Green sourcing, 
free energy effi-
ciency product, 
green fund 

 10 Certified tar-
iff, available 
for new cus-
tomers 

E.On GoGreen Green sourcing, 
carbon offsets 

 8.4 Certified tar-
iff, not avail-
able for new 
customers 

British 
Gas 

Future 
Energy 
Plus 

Green sourcing, 
carbon offset, 
green fund 

 10 Certified tar-
iff, not avail-
able for new 
customers 

Npower Juice Green sourcing, 
green fund 

 14 Certified tar-
iff, not avail-
able for new 
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customers 
Scot-
tish 
Power  

Simply 
Green 

Green sourcing, 
green fund 

 12.9 Certified tar-
iff, not avail-
able for new 
customers 

Scot-
tish 
Hydro 

Oplan Green sourcing, 
carbon offset 

 15 Certified tar-
iff, not avail-
able for new 
customers 

British 
Gas 

Sus-
tainable 
Energy 

Green sourcing, 
free energy effi-
ciency product 
& green fund 

UK  10 Certified tar-
iff, not avail-
able for new 
customers 
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12. Demand and markets of green 
electricity products in China –
survey study in Shanghai region 

Due to rapid economic growth in China, the energy demand has also increased 
and for example the residential energy consumption has doubled since 1990. 
Coal continues to dominate the electricity generation, and between 1990 and 
2011 the Chinese CO2 emissions have more than tripled. (Yuan et al., 2013) 
(IEA, 2013). The capacity of renewable power is, however, large in China; in 
2012 the total renewable energy capacity was around 319 GW (229 GW hydro, 
90 GW other renewables) and approximately 20% of the electricity demand 
was met by renewables. China is also one of the top countries for solar heat 
capacity of all types and there is a significant demand for solar thermal capaci-
ty in residential sector. (REN21, 2013) 

The Renewable Energy Law came into effect in 2006 and it is the main legal 
foundation for renewable energy use in China. It establishes targets for the 
development of renewable energy and requires grid companies to buy all re-
newable electricity from the generators. The development of renewable energy 
is supported through feed-in tariffs and the Special Fund for Renewable Ener-
gy. China has also set targets to diversify the power sector and to increase the 
share of non-fossil energy (including renewable energy and nuclear) in the 
power sector to 11.4% by 2015 and to 15% by 2020. Specific targets for the de-
velopment of different types of renewable energy are set in the 12th Five-Year 
Plan for Renewable Energy (2010-2015). The 12th Five-Year Plan also includes 
a target of increasing the share of renewable energy in total energy consump-
tion to 9.5% by the end of 2015. (IEA, 2014) (Zhang and He, 2013) (Zhang et 
al., 2013) 

There are plans to develop the use of solar energy, and to popularize solar wa-
ter heaters and solar heating and cooling technologies. Two national pro-
grams, the Building Integrated Solar PV (BIPV) Programme and Golden Sun 
Demonstration Program, were initiated in 2009 to boost the domestic solar 
market. The subsidies have had some influence and most of the China’s exist-
ing distributed solar projects have been installed under the Golden Sun Pro-
gramme. However, the subsidy was cut by 21% in 2012 and there are rumors 
that the Programme might be cancelled soon. It was also recently reported that 
the subsidy for distributed solar is not sufficient enough to make distributed 
solar attractive. This is because consumers have to pay high initial costs for 
installing the system. In addition, some customers may have to pay rent for the 
rooftop and it can also be difficult to get rooftop rights. (IEA, 2014), (Zhang et 
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al., 2013), (The Chinese Central Government’s Official Web Portal, 2012), (Zhu 
and Gopinath, 2014), (The Sydney Morning Herald, 2013). Many local gov-
ernments nowadays require that solar water heaters have to be installed in 
new public and residential buildings of up to 12 floors (Runqing et al., 2012) 
and a growing share of the solar water heater systems are being installed on 
large apartment buildings (REN21, 2013, p. 21) 

Despite three decades of market-oriented reform, the electricity sector is only 
partially liberalized and regulated by the state. The investments to build capac-
ity have been liberalized but the state regulates the prices both between pro-
ducers and grids, and between grids and end-users. There are different prices 
for different end-users and for example commercial users, household users 
and low-income users pay different prices. Government controls the prices of 
electricity and the rise of household electricity prices has been constrained. 
Social stability and economic development are especially considered in elec-
tricity pricing.  (Zhang, 2012), (Andrews-Speed, 2013), (Ma, 2011). Customers 
cannot choose their electricity supplier and competition is mainly in the sec-
tors of appliance and renewable energy products manufacturing. In the gener-
ation sector competition is primarily between the state-owned companies. 
(REEEP, 2010). The  power transmission and distribution sectors have re-
mained monopolies operated by state-owned companies (Mah and Hills, 
2010). 

There are several papers studying green energy markets from different points 
of view. Factors influencing willingness to pay or participate are studied e.g. by 
(Zorić and Hrovatin, 2012), (MacPherson and Lange, 2013), (Yoo and Kwak, 
2009). The characteristics of early adopters of green energy are analyzed e.g. 
by (Arkesteijn and Oerlemans, 2005), (Fuchs and Arentsen, 2002). Typically 
factors like income, age and education influence consumer attitude and will-
ingness to buy green energy even if there are differences in the results between 
countries and time periods in particular. Studies on barriers to buying green 
energy show that for example lack of knowledge and trust, consumer confu-
sion, costs and old habits can hinder purchase (Salmela and Varho, 2006), 
(Diaz-Rainey and Ashton, 2008b), (Fuchs and Arentsen, 2002).  

The literature on green energy markets focuses mainly on western countries 
with liberalized electricity market. It should be noted that in China, customers 
cannot usually choose their electricity supplier even if there has been a volun-
tary based green electricity scheme in Shanghai, as described later. For this 
reason the findings in other studies cannot be directly applied and the ques-
tionnaire used in our study was designed so that the Chinese situation was 
taken into consideration. Thus especially the green energy technologies such 
as solar water heaters and solar cooling technologies are considered.  

In 2006 a green electricity pilot project was implemented in Shanghai. The 
Shanghai Green Electricity Scheme was targeted both for household and 
commercial customers. In the scheme, voluntary customers could buy green 
electricity at a higher price than standard electricity. The scheme was not, 
however, as successful as expected. Especially the households played a very 
small role in the scheme, but there were also only few government organiza-
tions that purchased green electricity. (Mah and Hills, 2010). For example 
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price and lack of sufficient understanding about green electricity hindered par-
ticipation. Yet, institutional inertia was also an obstacle to the scheme and 
larger changes in the role of government in market-building would have been 
needed.  (Li, 2011), (Mah and Hills, 2010) 

In China, the renewable energy systems, such as solar water heaters (SWHs) in 
particular have an important role when the development of green energy in 
residential sector is studied. China is the largest producer and consumer of 
SWHs, and the importance of SWHs has increased with the development of 
economy and increased demand of hot water. Studies show that convenience 
of hot water and energy conservation are considered the most important driv-
ing forces to install SWH and the environmental reasons are thus less signifi-
cant. The economic factors are also considered more important than environ-
mental issues also in the case of solar photovoltaic (PV). (Runqing et al., 2012), 
(Yuan et al., 2011). 

12.1 Survey: green energy in China 

A survey was conducted in Shanghai region in order to study which factors 
influence the consumer attitudes towards green energy in particular. The ques-
tions in the survey were chosen based on international literature. Especially 
factors influencing the willingness to pay for green electricity and barriers to 
buying green electricity were studied. 

The questions in the survey can be divided in five main categories: back-
ground, knowledge, attitudes towards environmental issues in general, tech-
nology and behavior & barriers. The sample size was 232 and the respondents 
were rather young and educated, and they lived in Shanghai region. The ques-
tionnaire was answered in the Internet, a Chinese professional online-survey 
platform, Sojump.com, was used. It is thus possible that people who are active 
in internet communities and who are already interested in environmental is-
sues chose to answer the questionnaire, and the results do not necessarily fully 
represent the views of Shanghai residents in general.  

Two cases were studied in more detail and results were analyzed by applying 
generalized linear models. Statistical program SPSS was used in the analysis. 
In the first case, the respondents were asked whether they would buy green 
electricity if it is assumed that green electricity might be more expensive than 
standard electricity. There were three answer options for this question: “I am 
willing to change all electricity to green electricity”, “I am willing to change 
part of the electricity to green electricity depending on income” and “I am not 
willing to change electricity to green electricity”. Table 3 shows, how this ques-
tion was answered in our sample. In the second case it was asked whether the 
respondent was willing to buy own renewable energy system. There were two 
answer options to this question “yes” and “no”.  Both in cases 1 and 2 the re-
spondents could choose only one option for each question.  
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Table 3 Answers to questions in cases 1 and 2.  

Question Answer option Number of 
responses 

Percentages 
(answers 
from the 
total sam-
ple) [%] 

Case 1: Would 
you buy green 
electricity? (green 
electricity may be 
more expensive 
than standard 
electricity) 

Yes, willing to change all 
electricity to green electric-
ity 

60 26 

Yes, willing to change part 
of the electricity depending 
on income 

163 70 

No, not willing to change 
electricity to green electric-
ity 

9 4 

Case 2: Would 
you buy your own 
renewable energy 
system? 

Yes 193 83 
No 39 17 

 

12.2 Results: Willingness to buy green electricity (case 1) 

Factors influencing the willingness to buy green electricity were analyzed with 
multinomial logistic regression model. The findings from the analysis were 
that the following factors had statistically significant influence on the outcome: 

 Income 
o Respondents with higher income were more willing to pay for 

green electricity 
 Assessment of renewable energy potential in general 

o Respondents who assessed the RES potential more promising 
were also more willing to pay for green electricity 

 Building type 
o Respondents living in high rise building were more willing to 

pay for green electricity 
 Possibility to decide cooling and water heating system 

o The possibility to decide water heating and cooling system in-
creased the probability to be willing to pay for green electricity 
 
 

12.3 Results: Willingness to buy a renewable energy system 
(case 2) 

Next, factors influencing the willingness to buy an own renewable energy sys-
tem, such as solar water heater, were analyzed. Binary logistic regression mod-
el was used but a probit regression was also tested and it was found that these 
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models gave similar results. Analysis showed that three factors had statistically 
significant influence on the outcome: 

 Age 
o Younger respondents were more willing to buy a renewable en-

ergy system 
 Assessment of renewable energy potential in general 

o Respondents who assessed the RES potential more promising 
were more willing to buy a renewable energy system 

 Possibility to decide cooling and water heating system 
o The possibility to choose water heating and cooling system 

made people more willing to buy a renewable energy system 

12.4 Barriers to buying green energy 

The respondents were asked to choose which factors they regard as barriers to 
buying green energy. It was possible to choose more than one barrier. Price 
was most often mentioned as a barrier and over 60% mentioned it. Reasons 
related to the equipment (e.g. integration to the building), and operation and 
maintenance were also mentioned as barriers by more than half of the re-
spondents (Table 4). 

Table 4 Barriers to buying green energy 

Barrier Number of 
answers 

Percentages (answers 
from the total sample) [%] 

Price 144 62 
Equipment 136 59 
Operation 134 58 
Limited manufacturer 95 40 
Other reasons  2 1 

 

It was found in case 1 that income had a statistically significant influence on 
the probability to be willing to buy green electricity.   

Table 5 shows the number of respondents at each level of monthly income and 
how many respondents had chosen price as a barrier to buying green electrici-
ty. It can be seen that at least half of the respondents had mentioned price as a 
barrier in each category of income. It also seems that the share of respondents 
choosing price as a barrier is a little lower at the higher levels of income. 
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Table 5 The influence of income to the share of respondents choosing price as a 
barrier to buying green electricity 

Income  
[RMB 
Yuan/month] 

Income 
[€/month] 

Number of 
respondents 
in this in-
come class 

Price men-
tioned as a 
barrier 

Share of re-
spondents 
choosing price 
as a barrier 
[%] 

<2,000 <232 5 5 100  
2,000 - 4,000 232 – 465 31 20 65  
4,000 - 6,000 465 – 697 61 40 66  
6,000 - 8,000 697 – 929 41 29 71  
8,000 - 
10,000 

929 – 1,160 40 22 55  

10,000 - 
15,000 

1,160 – 1,740 35 18 51  

15,000 - 
20,000 

1,1740 – 
2,320 

14 7 50  

>20,000 > 2,320 5 3 60  

 

12.5 Motivation to buy green energy 

The respondents were asked to choose factors that could motivate them to buy 
green energy. It was possible to choose more than one answer to the question. 
Results are presented in Table 6. Energy saving was the most frequently cho-
sen option but increasing energy security was also considered important. For 
example with solar water heaters the use of electricity or fossil fuels such as 
coal can be replaced by solar power and thus the amount of bought energy can 
be reduced. Money can also be saved through saving fuel costs. Over 60% of 
the respondents answered that the environmental friendliness of green energy 
would motivate them to buy green energy.  

Table 6 Factors that could motivate respondents to buy green energy. Respondents 
could choose more than one option. 

Factor that could motivate to 
buy green electricity 

Number of 
answers 

Percentages (answers 
from the total sample) 

Price 129 56 
Environmentally friendly option 146 63 
Reliability (technology) 131 56 
Energy saving 187 81 
Energy security 154 66 
Others 0 0 
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12.6 Answers to open-ended questions 

The questionnaire included open-ended question concerning e.g. why the re-
spondents would be interested in renewable energy technologies or how they 
think households could be motivated to buy green energy. The questions and 
topics that were most often mentioned in the answers are described below: 

 Why would you be interested in green energy technologies? 
o Environmental reasons: green energy technologies are consid-

ered environmentally friendly, they support environmental pro-
tection and do not cause pollution. 

o Renewable energy is seen as a safe and convenient form of en-
ergy. 

 What kind of meaning would green energy purchase have for you? 
o Several respondents mentioned that buying green energy would 

mean that they are doing their contribution for the environ-
ment and contributing to environmental protection. 

o Green energy is also mentioned to offer safety and health bene-
fits, and possibility to reduce the amount of energy that needs 
to be bought from elsewhere. 

 What could motivate households to buy green energy? 
o Lower prices and government subsidies were proposed often.  
o In addition, information and advertisement campaigns were 

commonly suggested. 
 How can consumers be convinced that green energy really is more en-

vironmentally friendly than ordinary energy? 
o Many respondents pointed out that more information and facts 

are needed, and that green energy should be popularized and 
gained more publicity. 

o It is also suggested that government could offer more examples 
of the use of green energy. 

o Pilot experiments and more practical experiences are also 
wished. 
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13. Conclusions and recommen-
dations 

Main findings of the study can be summarized as follows: 

Finland: 

 In Finland, majority of green electricity products offered are produced 
by hydro or wind power. Hydropower originates from Finland and also 
from other Nordic countries where the existing hydropower capacity is 
already large. Possibilities to increase the large-scale hydropower ca-
pacity are limited due to environmental reasons, which is why these 
green energy products do not necessarily have additional impacts on 
new renewable energy capacity and their transparency can be weak. 
The origin of the wind power was not always found, but those suppliers 
providing the information produced wind power in Finland except for 
one company that buys wind power from the Nordic electricity market. 
(Hast et al., 2014), (Jokiniemi, 2012) 

 Earlier several coexisting systems to verify the origin of renewable en-
ergy have created a risk of double counting of renewable energy in 
marketing. In order to prevent double counting, the legislation con-
cerning the origin of electricity was changed in July 2013 in Finland 
and now the law accepts only one method to verify the origin of renew-
able energy. (Hast et al., 2014)  

 It is possible that the possibility to double count renewable energy has 
negatively influenced consumer attitudes towards green electricity 
products.  

 In Finland the mean price of green electricity is currently 0-2% higher 
than the price of standard electricity. Yet, when only the cheapest green 
and standard electricity products were considered, green electricity 
products were even cheaper than standard electricity products at all 
levels of electricity consumption. (Hast et al., 2013a). It is also reported 
in other studies that the price premiums for green electricity are mod-
est in Finland and that sometimes green electricity can be even cheaper 
than the standard electricity product.  

 Energy company interviews offering green electricity products con-
firmed this to be the case with some companies: own hydropower pro-
duction can be offered at cheap price to customers for marketing and 
branding reasons. According to the interviews, companies manufactur-
ing products to export markets are one group interested in certified 
green electricity. These are typically companies, where energy expenses 
are not a significant overall expense. 
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Great Britain: 

 In Great Britain, voluntary purchasing of green electricity is in gen-
eral on a significantly lower level than in Finland or in Germany 
(measured as customers per population). 

 The market is disjoined because there are certified products that 
are not available for new customers anymore, but customers signed 
up for them earlier are still able to buy electricity from these tariffs. 
This has made it possible for other companies to continue to adver-
tise their products as green. 

 There is a lot of variation in the types of green energy products and 
tariffs include different kinds of mechanisms such as green sourc-
ing, carbon offsetting and green funds. Recently many suppliers 
have stopped offering green tariffs to new customers. 

 Risk of double counting exists; some suppliers may only aim at 
meeting their renewable energy obligation with green tariffs and 
sell the already required renewable energy to green electricity cus-
tomers. 

 When the cheapest green and cheapest standard electricity prod-
ucts were compared, it was found that the mean values of price 
premiums are in the range of 1-4% but the range can be as wide as 
from -7% to 10% for the most common payment option. When oth-
er payment options were considered, the premiums were in the 
range of 3-16%. 

Germany: 

 In Germany, the demand for green electricity has been increasing. 
The current energy policy discussion in Germany may influence 
and benefit also the market of green energy products. (Hast et al., 
2013a). It has been also found by Kaenzig et al. that the market po-
tential for green energy is rather large and that majority of con-
sumers prefer nuclear-free energy. (Kaenzig et al., 2013).  

 The mean values of price premium of green electricity product 
compared to standard electricity product are typically in the range 
of 2-5% in Germany. However, the ranges of price premium can al-
so be as wide as from -2% to 10% depending especially on the an-
nual electricity consumption, region, discounts and other proper-
ties of the product. (Hast et al., 2013a).  

 In German green energy products the share of hydropower can be 
as high as 90% (Hast et al., 2014). A study by a German consumer 
organization found that only one of the studied 19 green electricity 
products include hydropower that is produced solely in Germany. 
(Stiftung Warentest, 2012). Typically the green energy is imported 
from Norway or other Scandinavian countries, and sometimes also 
from Austria or Switzerland. This is because double counting of re-
newable energy is forbid in the German Renewable energy subsidy 
system EEG and since the EEG also sets a minimum price for re-
newable energy through feed-in tariffs. Therefore, purchase of a 
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green electricity product in Germany mostly does not have direct 
impacts on the German energy production structure. 

China: 

 We conducted a survey study in Shanghai region in order to study 
which factors influence the consumer attitudes towards green energy in 
Chinese cities. Respondents were mainly rather educated, young urban 
people. In general, attitudes towards green energy were very positive 
and there seemed to be a lot of interest towards renewable energy. 
Main barriers towards personal choices mentioned were price, equip-
ment issues (e.g. integration to the building), and operation and 
maintenance. 

 Key motivations for acting to use renewable energy were: energy saving 
and increasing energy security. For example with solar water heaters 
the use of electricity or fossil fuels such as coal can be replaced by solar 
power and thus the amount of bought energy can be reduced. Money 
can also be saved through saving fuel costs. Over 60% of the respond-
ents answered that the environmental friendliness of green energy 
would motivate them to buy green energy.  

 Even though questionnaire studies often give more positive signals 
than what people in reality choose, the survey study indicates a high 
level of interest and very positive image of renewable energy among the 
target group of the survey. 

 In open-ended questions the respondent pointed out that more infor-
mation and advertisement campaigns are needed to motivate house-
holds to buy green energy and also to increase the trust in the benefits 
of renewable energy. Purchase of green energy would have a strong en-
vironmental meaning for many respondents but they also stated that 
lower prices and government subsidies would be needed to motivate 
consumers to buy green energy. 

Conclusions of sociological research of USA and of Finland: 

 It seems that renewable energy cannot proceed by simply using market 
methods i.e. letting the market “decide” what is the best technology. In 
the case study of West Virginia there were concentrations of power 
amongst certain industries and institutions that complicate the emerg-
ing of new industries. The severance tax which links the extractive in-
dustries to the West Virginia state budget seems also to limit the emer-
gence of new industries. Power oligarchies and financial mechanisms 
together create an unhealthy dependency on industries which are not 
beneficial to local public policy on the long run anymore.  

 In the case of Texas it seems that there has been an opportunity for re-
newable energy because the market is bigger in Texas. The larger mar-
ket gives room to other actors. There were problems in supplying 
enough energy to the state so extra resources, in this case wind, had to 
be used.  

 Leadership is also very important when implementing the transition to 
renewable energy. Areas need leadership to concentrate efforts towards 
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renewable energy. Leadership can be in the form of strong political will 
in the case of Texas or as in Joensuu's case, the leadership of a public 
institution, the provincial government of North Karelia. Political will 
was important in the case of wind energy in Texas because federal tax 
credits and the RPS (renewable energy portfolio standard) speeded up 
the building of new wind farms. Political will and leadership seemed to 
also be very important when reviewing how solar energy had proceeded 
in Austin and in San Antonio, Texas.  

 Trade unions are also important in changing current energy produc-
tion. Extractive industries in the case study of West Virginia, e.g .coal 
industries, are able to avoid costs related to safety issues of workers 
and health problems because of the low power of influence of the trade 
unions.  
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Recommendations: 

 Transparent and clear information about the impacts of a green energy 
product are essential, when offering them to consumers. 
 

 Consumer choices will not have a significant impact on the markets of 
renewable energy services, unless their prices decrease to the level of 
standard energy. Only the most ecologically oriented consumers or 
those, who value self-sufficiency very high, give considerable additional 
value to a renewable energy product in their consideration. 
 

 Local strategies are important with view to promoting consistent politi-
cal will and stakeholder involvement for advancing renewable energy. 
 

 Expertise and industrial innovation exerting regional traditions, 
knowledge and human capital should be identified, encouraged and in-
stitutionally elaborated (e.g. universities, research institutes, provincial 
professional and governmental networks ).  

 Renewable energy can have beneficial effects on local public policy but 
the production of the technology or the fuel must be local, as it was in 
the case of Joensuu in the production of wood chips and in the produc-
tion wind mill technology in the case of Vaasa. The new industry must 
also have local acceptance; it seems that some local forest owners can 
use wood that would otherwise have no use in the production of heat in 
Joensuu which could indicate local acceptance. In the case of Texas lo-
cal acceptance of wind energy was achieved by giving landowners a 
royalty based on the energy production on the wind mill on their land. 
Wind mills are also a familar view for people in West Texas so it was a 
familiar source of energy. 
 

 There must also be previous know-how on the new industry which 
seems to be true in the case of bioenergy in Joensuu and energy tech-
nology business in Vaasa. In Vaasa there were traditions in the metal 
and engineering works and in Joensuu, in forestry. The importance of 
local production, public acceptance and previous knowhow has also 
been discovered in previous research in Spain and in Switzerland 
(Madlener & Vögtli 2008; Madlener 2007; Del Rio & Burguillo 2009).  
 

 Consumers need help when making energy decisions and installing 
new equipment. Leadership by the efforts of NGOs or by local govern-
ments can speed up the transition towards a future of renewable ener-
gy. It seems that free market methods will not increase renewable en-
ergy quickly and consumer choice will not guide development unless 
renewable energy technology prices go down to the level of a basic 
commodity. 
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 In Finland, the trend of increasing electricity prices has caused signifi-
cant saving measures among those with modest income, for instance 
heating only one floor of the house in winter time. Increasing electricity 
prices hit hardest those, who have small income and live in houses with 
direct electrical heating. This should be taken into account when de-
signing public support measures for energy efficiency. 
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15. List of pictures 

Picture 1. Bicycles for rent in San Antonio (McDermott 2014)

Picture 2. Electrical vehicle recharging place at the parking lot of the Walmart 
in Austin (McDermott 2014)

Picture 3. The Liquification of Shale Gas. Doddridge County, West Virginia, 
USA. (The liquification continues behind the photographer and to the left of 
the photographer) (McDermott 2014)

Pictures 4. Environmental and social effects of horizontal drilling. First pic-
ture: Flare from a horizontal drilling site Second photo:  Explosion near the 
local highway caused by horizontal drilling.: Third photo: Spill from a horizon-
tal drilling operation into a local stream. (Photos: Dagget, Mark and Maryann)

Picture 5. Clear Cut Forest for Gas Lines. Doddridge County, West Virginia, 
USA. (Note the closeness of the local church and graveyard) (The site contin-
ues behind the photographer Picture 3.) (McDermott 2014)

Picture 6. Gas Lines. Doddridge County, West Virginia, USA. (McDermott 
2014)

Picture 7. Water pool for horizontal drilling operation. (McDermott 2014) 

Picture 8. Abandoned mountaintop removal site near Kayford mountain. 
(McDermott 2014)

Picture 9. Abandoned mountaintop removal site near Kayford mountain. All 
the top soil was removed during the operation and was not returned after the 
operation ended. (McDermott 2014)

Picture 10. Solar panel for the recharging of vehicles in Morgantown, West 
Virginia, USA. (McDermott 2014) 

Picture 11. Bullet holes on a trailer at Kayford mountain. (McDermott 2014) 

  



91 
 

Appendix 1. 

List of questions asked from the Finnish energy companies in the survey Au-
tumn 2012. 

 
 
1. How long has the company offered green electricity products for 

customers?  
 
2. What types are these products? Why this kind of a product?  
 
3. How has the customer volume developed during the time this 

product has been offered to customers? Statistical information 
would be appreciated.  

 
4. How has the volume of sold green electricity developed during 

the time the product has been offered to customers? Statistical 
information would be appreciated. 

 
5. How has the share of renewable electricity as part of the com-

plete sales of electricity developed during the time the product 
has been on the market? Statistical information would be appre-
ciated. 

 
6.  How is the product certified or authenticated? Why this authen-

tication?  
 
7. Has it been problematic to define or offer the product due to dif-

ferent certification options? 
 

8. Other comments. 
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Appendix 2. 

List of questions in the U.S. and Finnish case studies: 

The questions were used to help the interviewee, the interviewee was free to 
say what they thought was important in addition to what was asked in the 
questions.  

Tell me about yourself and West Virginia/Texas/Finland/your local area? 

Do you use renewable energy? 

How did you end up in the field you are working in? 

Have you been active in your society or worked in an organisation? 

What does energy mean to your organisation/company? 

What do you think about climate change? 

What does nature mean to you? 

What type of energy is used in West Virginia/ Texas/ Finland in your 
experience? 

Does the public sector have an effect? 

What energy solutions have been used in West Virginia/ Texas / Finland 
your local area? 

What role does funding play in renewable energy in West Virginia/Texas 
/ Finland? 

What weaknesses or strengths are there in the energy production in 
West Virginia/Texas / Finland? 

What is the role of companies in energy production? 

What other people, institutions, agencies etc. have an effect on energy 
production in West Virginia/Texas / Finland? 

Other comments. 



93 
 

Consumer interview questions in Finland and in the USA 

The questions were used to help the interviewee, the interviewee was free to 
say what they thought was important in addition to what was asked in the 
questions.  

Tell me about yourself? 

What energy is used or produced in your household? 

How do you make purchase decisions when thinking what type of 
energy/ electricity to buy? 

What education do you have? 

What type of work have you done? 

Have you been politically active or active in e.g. NGOs? 

What hobbies did you have when you were younger and what hobbies do 
you have now? 

What is important to you in everyday life or life overall? 

What does the environment/nature mean to you now and when you were 
younger? 

What does climate change mean to you? 

What does new technology mean to you? 
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