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Transition to a Sustainable Electricity System 
 
 
Abstract 
 
Based on theoretical insight from evolutionary economics and technology studies this paper 
presents a conceptual framework to analyse processes of systems change and aims to refine the 
framework through an empirical analysis of developments in a specific system of production and 
consumption. The focus is on the electricity system where the dominance of incremental 
improvement along an established design and fossil-based technological paths has made it 
difficult for alternatives to gain significant ground. Nevertheless, there also cases where new 
practices emerge, become embedded within the system, and even have the potential to 
significantly alter the existing system. Empirically, the paper focuses on explaining the 
emergence of deviations of established paths and their relative success, as understanding these 
processes is a key to understanding as to how transitions may occur. The examples highlighted in 
this paper are the fast rise of combined heat and power generation and the emergence and 
diffusion of green electricity in the Dutch electricity system. Decentralised combined heat and 
power generation increased from 13% in 1988 to 36% in 1999, while 26% of  all households 
bought green electricity in 2003 after the concept was initiated in 1995. Core aspects that are 
highlighted are the role of ‘prime movers’, network formation, and processes of institutional 
change. Prime movers play an important role such as to raise awareness, to undertake 
investments and to provide legitimacy for new technologies or products. As prime movers may 
trigger wider transformation processes, they are likely to be well positioned to take advantage of 
the momentum that is generated. Secondly, the research points out that the building or 
restructuring of networks is required to deviate from familiar paths and to establish new practices.  
Thirdly, the introduction of a new product or technology often needs to be accompanied by 
further institutional change in order to gain momentum and to change a technological system. 
Processes of standardisation, building legitimacy and adapting regulatory frameworks are 
examples of this. 
 
 
1. Introduction 
 
For more than a half century the electricity system was rather stable, as a closed and stable 
network of actors had been able to control both the direction and speed of change in electricity 
generation, transmission and distribution, based on steady growth of electricity consumption (see 
for example Hughes, 1983; Hirsh, 1999; Unruh, 2000; Verbong, 2000). In the last decades, 
however, the electricity system has opened up. Its social network became unstable as national 
government aimed to exercise more control, and industrial and societal actors challenged guiding 
principles of the regime (Arentsen et al, 1997; Joskow, 1998; Hirsh, 1999, Patterson, 1999, 
Hofman & Marquart, 2001). Electricity companies were long able to deal with increasing 
external demands such as efficiency and environmental emissions without fundamentally 
changing the sociotechnical configuration. The process of liberalisation, however, led to 
increasing tension within the social network of regime actors. For example in the Netherlands, 
new coalitions were formed between electricity distributors and industrial actors for decentral 
cogeneration of heat and power at the expense of central electricity generation. The over capacity 
that followed was a sign of the loss of control by the dominant actors (Arentsen et al, 2000). The 



anticipation of further liberalisation and the increasing importance of the climate problem led also 
to new actor coalitions that developed and marketed the novel concept of green electricity (e.g. 
energy distribution companies and environmental NGOs). Decentral cogeneration and the 
emergence of green electricity are only two examples of the process of reconfiguration that is 
taking place within the Dutch electricity system. Assumptions about the system which were taken 
for granted – its organisation, its control, its core technologies and resources, its design – are now 
being challenged. This paper focuses on the opportunities this process of reconfiguration offers 
for the creation of paths towards a more sustainable electricity system. Two examples of change 
within the electricity system have been chosen based on the importance of environmental and 
climate change concerns as a rationale for their development and because they indicate the 
potential for fast proliferation of alternative practices in the current situation of flux in the 
electricity system. The cases are the spread of decentral cogeneration with its share in Dutch 
power generation from 13% in 1988 to 36% in 1999 (EnergieNed, 2001), and the emergence of 
the concept of green electricity, initiated in 1995 with 26% of all households buying green 
electricity in 2003 (GreenPrices, 2003). The papers analyses why developed these new practices, 
and were well able to do so, the role of network formation in the process, and the way 
institutional changes have impacted both the speed and direction of the processes. The next 
section presents in more detail the analytical framework used for the study of the cases. This is 
followed by two sections where respectively the rise of cogeneration and the emergence of green 
electricity are analysed. This is followed by a section reflecting on how these cases inform us 
about the way new paths may be created and can be kept on a course towards sustainability.   

 
2. Analytical framework 
 
A fundamental starting point in the analysis is that technology does not function independently, 
but that, in order to work, technology is part of a larger configuration that consists of mutually 
attuned elements such as infrastructure, knowledge, skills, industrial organisation, regulatory 
standards and cultural norms, through which the technology can be handled productively. Thus, 
in a large technical system such as the electricity system, organisations such as electrical 
equipment producers, utilities, and investment banks are aligned to components such as scientific 
books and articles, and education and research at universities, and to regulatory standards 
(Hughes, 1987: 51). The functioning of technologies involves linkages between heterogeneous 
elements (Geels, 2002). The activities and interaction processes of actors are embedded in 
ensembles of social and technical components that make up a technological system, and are 
guided and constrained by rules and principles underlying the system. We use the term 
technological regime for this set of rules following Rip and Kemp (1998: 340) who define a 
technological regime as “the rule set or grammar embedded in a complex of engineering 
practices, production process technologies, product characteristics, skills and procedures, ways 
of handling relevant artefacts and persons, ways of defining problems – all of them embedded in 
institutions and infrastructures”. 
 
In order to be able to use the concept of regime analytically four core elements can be identified:  
actors, technologies, networks, and institutions1.  

                                                            
1 For example identified by scholars such as Jacobsson and Johnson (2000), Berkhout et al (2002) and Arentsen 
(2002). The framework is further operationalised in Hofman (2003).  



• Actors, their behaviour, underlying objectives and beliefs, competences, and resources, on the 
one hand are conditioned and constrained by existing regimes but on the other hand shape the 
way regimes develop, and some actors may act as prime movers in the shaping of alternative 
paths and, eventually, new regimes.  

• In networks, different actors meet, interact and collaborate in order to safeguard interests, to 
realise goals and objectives which can not be achieved independently, and to exchange 
information, knowledge and resources. Thus networks are necessary to enable, facilitate, and 
align activities of actors and also function as platforms for solving the problems a regime 
faces, for establishing the principles under which technologies function (e.g. standards), for 
guiding directions of R&D (by shaping beliefs and expectations on the promise of 
technologies), and for the creation of new technological paths.  

• Technologies and their artefacts form the material part of a regime, with a variety of 
technologies and technological components making up a technological system. The way 
technologies and their components are linked in a technological system is a focal point of 
attention as for example the specific architecture or a dominant design  guides and constrains 
the evolution and uptake of technologies within a system.    

• Institutions are central to the notion of regime as they direct and constrain the behaviour of 
actors. They can be localised at different levels, such as individuals (culturally determined 
habits, interaction patterns), firms (organisational routines, investment rules), regions (e.g. 
Silicon Valley where a social structure of innovation emerged facilitating a start-up culture), 
industrial sectors (industrial standards, industrial organisation), and nations (national systems 
of innovation). Institutions include formal rules, such as laid down in legislation, and 
informal, culturally determined, ones.  

 
The following examples of deviations from established paths in the regime are analysed  based on 
this analytical perspective.  
 
 
3. Decentral cogeneration: changing beliefs and institutional change creating momentum.  
 
Centralised electricity generation was at its peak in the sixties of seventies when the share of 
private, decentral production of electricity reached historical low levels of 19 % in 1968 and 10 
% in 1978. The search for higher efficiency and energy saving measures initiated by the two oil 
crises however strengthened the interest in combined heat and power generation. After the oil 
crises CHP was the only available short-term alternative to save energy. Combined with a 
number of factors this led to an uptake of decentral electricity production from the end of the 
1980s on, and decentral electricity production increased from 13 % in 1988 to 22% in 1994 and 
36 % in 1999 (EnergieNed, 2001). What is especially of our concern is that previously accepted 
principles and established actor constellations were being challenged. The question of ‘what led 
actors, and government specifically to advance decentral CHP with so much rigour at that time?’ 
is crucial because this period visibly marks the beginning of corrosion of the belief in the 
centralised mode of electricity production. It also marks a change of the previously more or less 
closed arena of decision making on electricity production and planning towards a more open and 
differentiated arena. In the ‘tension’ between centralised and decentralised electricity production, 
apparent in the electricity system from its outset, the strong belief in superiority of centralised 
electricity production weakened. Two actor groups were increasingly challenging this superiority. 



In the first place industry, and especially those industries engaged in electricity generation for in-
house use, organised through the Vereniging Krachtwerktuigen. Already in the fifties VKW 
argued that combined heat and power production could reach efficiencies up to 70 %. The 
general opinion of public electricity producers was voiced by director Vos of the energy company 
of Amsterdam: “in the same way as the freight horse carrier has lost its battle to the truck, small 
scale self generation can not compete with large scale generation anymore”. Due to efforts of 
VKW, self-producers in industry became more organised and increasingly were recognised as a 
significant industrial interest group. The emergence of natural gas and the development of gas 
turbine technology increased opportunities for industrial CHP. Secondly, government actors 
increasingly challenged the efficiency of centralised electricity production. There was growing 
consensus that the monopolistic organisation of electricity production and distribution facilitated 
inefficiency and slack, and that government needed to increase control over electricity planning. 
Also, there was a growing belief that combined heat and power generation could realise 
substantial energy saving. Early efforts concentrated on implementation of central CHP through 
large distant heating projects, but were not very successful. During the eighties it became 
increasingly clear that CHP could be much better realised with decentral applications as it was 
much more flexible and could be tuned to heat demand sources, for example through systems of 
various sizes in industry. With electricity prices at high levels in the beginning of the eighties, 
and industry effectively lobbying for measures to increase facilities for decentral power 
generation, the Dutch government initiated a comprehensive policy package to stimulate 
decentral CHP. Moreover, the electricity act facilitated new actor constellations, especially 
coalitions between industry and distributing companies, thus enabling effective application of 
decentral CHP. 
 
In overview, the boom of decentral produced heat and power in the early nineties marks a number 
of fundamental changes in the electricity system. Above all, the principles of central station 
electricity and monopolistic (public) organisation were corroding. Central station electricity had 
always been the basic organising principle for generating and distributing electricity. Introducing 
the production of heat as one of the determinant organising factor implied a change in form and 
function. Specifications of power plants were now also determined by the heat load it has to 
meet, something for which decentral CHP was much better suited. The organisation of the 
electricity system was turned upside down by the Electricity Act in 1989, which separated 
production from distribution. In the previous homogeneous and closed decision making arena of 
the electricity sector a new atmosphere emerged. The process of institutional change initiated 
changing strategies in the electricity system. Whereas previously electricity companies had 
closed their ranks vis a vis the outside world, from then on especially distribution companies 
were seeking ways to compete with the production companies (Hofman & Marquart, 2001). 
 
 
4. Green electricity: the role of prime movers, network formation and institutional change 
 
Before 1993 the energy distribution company PNEM2 was involved in several renewable energy 
projects that were mainly policy driven. In 1989 the company had published an environmental 

                                                            
2 Provinciale Noord-Brabantse Energie Maatschappij (Energy company for the Province of North Brabant). PNEM 

had until the electricity act of 1998 a monopolistic position for distribution of electricity in the province of North 
Brabant. 



action plan with CO2 reduction as an important objective. This was part of an agreement between 
the energy distribution sector and the Ministry of Economic Affairs, where an overall target for 
CO2 reduction for the distribution sector was set and a framework for raising the financial 
resources for the various projects was introduced. Parallel to this the Ministry of Economic 
Affairs provided financial resources through subsidies on projects for combined heat and power 
and renewable energy. With the relative volatility and uncertainty of money flows from subsidies 
the question arose whether PNEM could achieve more independence through market funding of 
these projects. In 1993 the idea emerged to have customers pay a premium for so-called ‘green’ 
electricity in order to use the premium for financing renewable energy projects, thus letting the 
market become more influential in deciding the development of renewable energy. Inside the 
company there was resistance to this concept because it would imply that customers would pay 
more for something that physically is the same: the electricity provided to their house. Various 
factors explain the emergence and acceptance of the concept. The company and its top 
management was committed to further development of renewable energy, and this initially 
mainly policy driven commitment became more and more based on a strategy to develop a green 
profile for the company. Using this green profile in a strategy of product differentiation was part 
of the stronger market orientation the company developed in anticipation of a liberalised market. 
The change of dominance of top management with an engineering background towards an 
increase of business management background and the stronger focus on developing marketing 
strategies to attract customers were pillars under this stronger market orientation. Acceptance of 
the idea of green electricity was also strengthened by market research indicating that a significant 
part of households was willing to pay a premium for electricity based on renewable sources3. 
Consumers played a relative passive role in the electricity system until the nineties, as they were 
‘captive’ electricity consumers dependent on the electricity provider in their respective regions, 
and confronted with fixed prices. In a liberalised market the position of the consumers would 
become more active as they could freely choose products and services from different providers. 
In combination with continued and rising awareness regarding the environmental and particularly 
climate consequences this could unlock previously latent user demands. Based on these findings 
and to secure first mover advantage the company decided to establish the product ‘green 
electricity’ as a trademark (Van Gestel, 2001). A final factor facilitating the acceptance was that 
the company could better plan investments in renewable energy, as they would become more 
market and less policy driven. The company felt that market developments were more easy to 
influence and forecast by the company in comparison to policy (Van Gestel, 2001). The strategy 
to become less dependent on government subsidies was underpinned as the new 1994 Dutch 
government coalition of liberals and social-democrats announced, among others, budget cuts for 
energy subsidies to energy distribution companies.  

With market research indicating a potential for green electricity and the good fit of concept in the 
emerging ‘green’ and pro-active company profile, the company decided to launch green 
electricity through a pilot project in one city. Shortly before the pilot project the Dutch branch of 
the World Wide Fund for Nature (WWF) was approached to act as an external verifier of the 
product. Market research had indicated hesitancy of customers to buy the product because of 
some lack of trustworthiness regarding the sources of the electricity and the destination of the 
revenues, which were to be re-invested in renewable energy projects. Participation of WWF was 
expected to increase legitimacy and trustworthiness of green electricity. For WWF collaboration 
                                                            
3 Market research indicated that around half of the customers would find an increase of the monthly electricity bill 

with around € 9 for green electricity acceptable (ECN, 1996). 



with PNEM was part of its changing strategy from fund-raising for nature conservation with a 
neutral image towards more actively seeking opportunities to co-operate with parties in civil 
society (Glasbergen and Groenenberg, 2001). The co-operation of WWF with the energy utility 
also reflected the shifting culture of environmental organisations from one of protest to practical 
solutions (Hartman, Hofman and Stafford, 1999). The partnership fitted their changed strategy 
towards realising direct results, instead of working on agreements with government that are 
always subject to long-term implementation4. WWF supported green electricity to stimulate 
sustainable energy use, and to counteract climate change, which was viewed as one of the largest 
threats for global nature and diversity conservation. (Quarles van Ufford, 2000; Schöne, 2001). 
For PNEM the collaboration with WWF on green electricity gave the product the sustainable and 
trustworthy profile necessary to attract and commit customers. The positive results of the pilot 
project for green electricity in the municipality of Tilburg5 led to the launch of the concept in the 
province of North Brabant in 1995. 
 
Initial success triggers imitation 

Although initially the number of customers opting for the new product was limited, with 400 
customers after the pilot project (see table 1), the launch was a success in several ways. An 
important objective was to make customers familiar with the product and to convince the general 
public of the reliability of its ‘green’ sources. As the media covered the launch of green 
electricity quite extensive, familiarity with the product rose steadily. The partnership with WWF, 
with the environmental organisation acting as a verifier of the renewable source for green 
electricity, gave the product the legitimacy it needed to transcend regular commercial product 
launches by giving it a flavour as being for the common good.  Milestones in the introduction of 
green electricity are presented in table 1. The new product also triggered reactions from other 
energy companies and policy makers. Energy distributors started to imitate green electricity by 
introducing other names for electricity based on renewable sources in their region. Policy makers 
reacted by exempting green electricity from the regulatory energy tax that was introduced in 
1996. The supply-oriented policy approach towards renewable energy was at that time gradually 
shifting towards more demand-orientation (Dinica and Arentsen, 2001). The regulatory energy 
tax, initiated initially to promote energy saving behaviour of households, thus became an 
important driver of green electricity.  Exemption of green electricity from the tax turned out to be 
a rather effective policy strategy to support the concept. The exemption initially led to a small 
reduction of the premium paid for green electricity, but with tax hikes in 1999 and 2000 it led to 
competitive prices for green electricity from 2000 on.  

 

 

 
 
 
 

                                                            
4 Interview with co-ordinator of WWF quoted in Glasbergen and Groenenberg (2001: 1). 
5 The project took place in May-June 1995 with support from the municipality. The first customer for green 
electricity was the alderman of environment of the municipality. 



Table 1  Milestones in the introduction of green electricity6  
 

Year Activity 
1990 PNEM publishes first environmental action plan 
1991 Agreement on CO2 reduction targets in environmental action plan for the sector, introduction of MAP 

levy 
1993 Idea for green electricity emerges, business plan developed 
1994 PNEM registers the product name ‘green electricity’ as a trademark 
1995 PNEM approaches WWF to act as external controller for the product green electricity 

 Pilot project for ‘green’ electricity in the Municipality of Tilburg results in 400 customers who pay a 
premium of around 4 €cts on top of the normal electricity price of € 9 cts 

 Green electricity introduced in whole Province of North Brabant resulting in 2350 customers at the end 
of the year (on a total of around 800,000 electricity customers) 

1996 Decision to construct biomass fired power station to secure green electricity supply in anticipation of 
growing demand 

 Regulatory energy tax for small electricity consumers is introduced (€ 1.5 cts per kilowatthour, kWh), 
exemption for renewable energy  

 Other energy companies also launch green electricity as a new product under other names (nature 
electricity, eco-electricity) 

1997  Number of green electricity customers at PNEM rises to 10,000 
1998 PNEM merges with MEGA, forming an electricity distribution utility for the provinces of North Brabant 

and Limburg, with 40,000 green electricity customers at the end of the year 
 Approval of environmental permit for the biomass power plant at Cuijk, agreements with 

Staatsbosbeheer to supply clean wood as fuel for the power plant 
1999 National campaign for green electricity is started by WWF; the number of green electricity customers 

grows with 38 % (44,000) in four months 
 The utility Essent is formed through a merger of PNEM-MEGA with the distribution company Edon. 

Essent has 65,000 green electricity customers in November (on a total of around 2.4 million customers) 
1999 The Cuijk biomass fired power plant starts its operations being able to serve around 70,000 customers of 

green electricity 
2000 After a hike in the regulatory energy tax (to € 4 cts per kWh) prices of green electricity become 

competitive to conventional electricity, overall number of customers rises from around 120,000 in 
January to 200,000 at the end of the year 

2001 Liberalisation of green electricity market, customers are free to choose their own provider, the number of 
providers of green electricity rise to more than 20 and the number of customers rises sharply from 

200,000 on Jan. 1 to around 800,000 at the end of the year 
2002 At July 1st the number of green electricity customers reaches 1 million in the Netherlands, market share 

of Essent is around one third 
 
 

In September 1999, when green electricity had become available throughout the Netherlands7, 
they started the campaign ‘Don’t Let the North Pole Melt, Go for Green Energy’ (Quarles van 
Ufford, 2000). The campaign, supported by the Ministries of Economic and Environmental 
Affairs, consisted of various advertisements in national newspapers, large scale actions with 
dressed up polar bears handing out 300,000 application forms on train stations, and with the 
North Pole, climate change, and green electricity as featured themes for one week in programs of 
                                                            
6 Data from this table based on interviews with Remmers (2001), Van Gestel (2001), Schöne (2001), Vis (2001); 
information from Dutch newspapers, www.greenprices.com, Essent (2000) on green electricity customers. 
7 At that time also other utilities had adopted the principles of green electricity, although often under other names 
(nature power, eco-power) because of the trademark of Essent on the name green electricity. WWF promoted the 
general idea of green electricity and not the specific trademarks. The initial role of verifier of the authenticity of 
green electricity was later taken over by systems of green labels and certificates controlled by professional bodies. 



one of the largest television broadcasting companies in the Netherlands. Overall the campaign led 
to an acceleration in the monthly growth rate of green electricity from around 2500 to 10,000, 
and to a sharp increase in public recognition of the concept of green electricity (Schöne, 2001). 
For Essent, the company in which PNEM merged in 1999 with two other energy distributors, the 
number of green electricity customers expanded from around 50,000 in 1999 to 100,000 in 2000, 
200,000 in 2001, and 300,000 in 2002 on a total number of around 2.4 million households.  

 
Expanding the supply base for green electricity 

The success of green electricity also reinforced the need for developing supply of electricity 
based on renewable sources. At the time of introduction of green electricity already first steps 
were taken to assess the feasibility of a biomass-fired power plant. The increasing demand for the 
green electricity product and the expected further expansion of the product towards other regions 
facilitated the decision for the Cuijk power plant. Electricity generation from the biomass-fired 
power plant would significantly reduce the risk for the company to have to let down potential 
green electricity customers because of limited supply. The problem of finding appropriate sites 
for wind energy in the Netherlands, the main competing other alternative renewable source, also 
contributed to the advance of the companies’ biomass plans. Moreover, a speedy process was 
necessary in order to secure contracts for biomass supply, as, with increased competition, also 
other companies were considering the opportunities for biomass-based electricity generation. For 
its biomass supply the company had to develop new networks because it was unfamiliar with 
available biomass sources and its logistics. Finding the right partners for the biomass input was 
probably the most risky part of the innovation, because the firm was setting out for a path 
towards an area in which it was totally inexperienced. First contacts were established with 
Staatsbosbeheer, the State agency for forest conservation, in order to gain insight in the 
availability and price of clean wood. Staatsbosbeheer was interested to participate because it was 
facing problems to finance the maintenance of forest, especially the process of thinning out.  
Collaboration with PNEM and later Essent was a way to make maintenance more cost-effective 
(Vis, 2000). The collaborative effort proved to be successful because both the company and 
Staatsbosbeheer shared the commitment that only clean wood available from the maintenance of 
forests would be used for the power plant. Staatsbosbeheer was committed to this because of their 
environmental responsibility, and Essent because, according to the chairman of the board, the one 
time use of a wrong material could ruin the whole concept of green electricity (van de Wiel, 
2001). The fact that PNEM was able to secure a contract with Staatsbosbeheer was crucial 
because this was a reliable, trustworthy partner with its existence based on a green profile. The 
use of clean wood as a source for green electricity generation would be in line with the concept 
and was justifiable to customers. Feasibility studies concluded that clean low quality wood was 
available at a competitive price and suited for combustion. The company was able to progress 
through various rounds of discussions and negotiations because on the one hand it was a 
relatively powerful player in the Dutch electricity sector and had established good contacts both 
at the provincial and national level. And on the other hand the priorities of energy policy, for 
example expressed in the objective to gain experience with biomass based electricity generation, 
had the upper hand relative to waste policy. At the start of its operation, the biomass power plant 
was the largest wood combustion power plant for clean wood in Europe (Essent, 2000). As the 
contract with Staatsbosbeheer only satisfied part of the plants’ resource demand the company had 
to expand its supplier network. This led to inclusion of a firm that delivered non polluted wood 
chips from pruned wood and of a joint venture of Dutch and German sawmills that delivered saw 



remains (Remmers, 2001). Establishing this network was important because of the shortage of 
suitable local biomass sources and the emerging plans of competitors to utilise biomass as a 
source for electricity generation. The contract with Staatsbosbeheer, where wood remains were to 
be collected in forests in an area with a radius of around 150-200 km (Vis, 2000), meant 
effectively securing some first mover advantage. Competitors had to tap wood sources outside 
the Netherlands or other biomass sources that were more complicated to generate electricity 
from. Another first mover advantage was the experience Essent gained regarding the logistics and 
large-scale use of biomass. This paved the way for several follow-up projects in which biomass 
was utilised on a large scale (Essent, 2002).  

 

Explaining momentum for green electricity 

In less than a decade a new product attracted more than a million customers in a sector previously 
characterised by stability and incremental change. The invention and launch of the concept of 
green electricity triggered a process of change both at producers and consumers in the electricity 
sector.  Anticipation of the effects of liberalisation and responding to the increasing societal 
importance of climate change led the initial firms’ efforts. One set of factors explaining how the 
company could escape lock-in to the fossil based trajectory thus lies in the built-up of pressures 
on and tensions in the previously stable electricity sector that challenged the fossil base and 
institutional organisation of the system. The change of organisational routines in anticipation of 
liberalisation (e.g. new planning mechanisms due to loss of captive consumers, new strategic 
orientation vis a vis future competitors, development of marketing competencies) in combination 
with the acquired competencies in renewable energy production due to policy pressure led to the 
conception of green electricity. The company perceived increasing societal attention for climate 
change as an opportunity to discern itself from its competitors by developing a green profile and 
exploiting shifting preferences of emancipated users. Co-operation with an environmental 
organisation was entered into to increase the product’s legitimacy, which was also an illustration 
of the changed culture in the electricity distributor. This coalition of actors turned out to be able 
to successfully introduce the concept of green electricity. Momentum for the new product 
increased as competitors imitated the product and familiarity with the concept became 
widespread. Policy has played a significant role in this process by introducing the regulatory 
energy tax and exempting green electricity for the tax. This greening of the tax system effectively 
led to a competitive price for green electricity compared to conventional electricity. The success 
of the green electricity concept also facilitated the decision to construct the biomass-fired power 
plant. Other factors were the importance of the power plant for realising the goals of the 
environmental action plan, and the company’s strategy to be the frontrunner in gaining 
experience with the logistics of large-scale biomass based electricity generation. The company’s 
ability to built a network in which skills, know-how and experience regarding the logistics of the 
biomass resource were accumulated, and its relative power within policy networks were crucial 
for the power plant to succeed.  

 
 
 
 
 
 



5. Analysis 
 
The cases point at several aspects that are relevant to be successful in deviating from established 
paths, for example in response to climate change. One is the important role of ‘prime movers’, 
such as to raise awareness, to undertake investments and to provide legitimacy for new 
technologies or products (Jacobsson and Johnson, 2000). Clearly there is risk involved in 
developing new products and technologies, and often companies tend to play a strategic game of 
wait-and-see, especially when new product or technology characteristics are more a reflection of 
policy pressure than of market demand. The green electricity case shows that if a company is able 
to read the latent demands of the market it may be able to gain some first mover advantage. As 
prime movers may trigger wider transformation processes, as in our case through the acceleration 
of the greening of the tax system and further institutional change towards labelling of electricity 
flows, they are likely to be well positioned to take advantage of the momentum that is generated. 
Secondly, the green electricity case has also shown that in order to be able to acquire first mover 
advantages the company needed to build new networks that provided the competencies and 
legitimacy it lacked individually. For decentral cogeneration to become successful the formation 
of new networks was also crucial. The cases show that the building or restructuring of networks 
is required to deviate from familiar paths and to establish new practices, which is also confirmed 
in other research (Rycroft and Kash, 2002).  Thirdly, both cases made clear that the introduction 
of a new product or technology often needs to be accompanied by further institutional change in 
order to gain momentum and to change a technological system. Processes of standardisation, 
building legitimacy and adapting regulatory frameworks are examples of this. The cases also 
show that these processes need to be carefully monitored and if possible directed. While the case 
company invested in a new facility to supply green electricity, the attractive fiscal compensation 
increasingly led companies to offer green electricity that was not based on newly installed 
capacity. Moreover, the difficulty of developing new renewable energy projects in the 
Netherlands resulted in a sharp increase of import of green electricity. Although there was 
considerable support for measures to constrain the import of green electricity or to cancel fiscal 
support for green electricity based on already installed capacity, these were difficult to implement 
as they would require either an elaborate verification system or would conflict with the intended 
level playing field in the European energy sector. 
 
On a more general level of analysis we conclude that regime shifts may actor due the coming 
together of a variety of factors, sometimes exogenous to the regime (climate change and scientific 
results), either exogenous or endogenous (technological breakthroughs with can occur either from 
inside or outside the regime; new organisational forms, institutional changes), and endogenous 
(misadaptations, tensions within the regime, changes in preferences and niche markets. We 
basically adhere to the formulation of Unruh (2002) that for a process of transition such as 
escaping carbon lock-in several interconnected changes will have to take place, both initiated 
from within and outside the regimes, and consisting of combinations of institutional, 
organisational and technological changes. This makes clear that there may be a range of 
developments available to which new innovations may hook on to.  
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