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ABSTRACT 
 
This paper proposes a framework for the analysis of market diffusion potential of different support systems 
for the removal of the economic and financing barriers of renewable energy technologies. It argues that, 
although a large variety of trade arrangements and policy instruments can be designed in order to induce 
market diffusion of renewable technologies, any support system can be described in terms of aggregated 
economic-policy risks and possible ranges of projects' profitability. These two characteristics influence the 
diffusion patterns of renewable technologies, which in their turn influence the potential for market share 
increase and long-term continuity of market diffusion processes. The paper presents a series of theoretical 
expectations for the forms of diffusion patterns and sustainability of market diffusion processes under 
different risk-profitability investment contexts and some empirical evidence in support of the expectations.  
 
 
INTRODUCTION 
 
Countries differ in their level of ambition for the greening of electricity supply and in their preferences for 
the support schemes that should be used. In the European Union these differences were mirrored in the 
debate preceding the adoption of the 77/2001 Directive on Renewable Electricity. After years of dialogue, 
Member States could not agree on a common framework for RET support. The Directive mentions, due to 
the limited experience with the national schemes, it was too early to decide on a Community-wide 
framework regarding support schemes. The European Council decided to assess the success and cost 
effectiveness of national support schemes towards the end of 2005 and eventually propose a common 
framework afterwards. In this context, the assessment of the potential for RET market share increase 
represented by different support systems has re-emerged as an important question at the top of the agendas 
of researchers and policy-makers. This paper attempts to give an answer to this question. But in the same 
time it is going one more step further, asking whether any effective support system will be in the same time 
able to create an industrial-socio-economic context that could ensure the continuity of market diffusion 
processes on a long time-span1. In the first section of the paper, the analytical framework supporting the 
answers for these questions is explained. This section also outlines the methodology of theoretical inquiry 
and formulates the theoretical expectations over the market-share increase potential and sustainability of 
market diffusion processes under different types of support systems. The second section makes a brief 
overview of the diffusion results of three national support systems - Spanish, British and Dutch - for the 
case of wind energy. In the last section the conclusions of the paper are drawn. 
 
 
 THE ANALYTICAL FRAMEWORK 
 
A support system for RET can be made up of legal instruments protecting the demand for renewable 
electricity, such as an unlimited governmental guarantee on output purchase or a legal quota obligation. 
                                                        
1 This paper is based on research work conducted by the author for her doctoral thesis, which will be published in book format in 
2003. Please do not quote without author's permission.  
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They can be accompanied by price support regulations, rooted in the electricity law. To these, other 
financial instruments can be added to improve the economics of electricity generation, such as fiscal 
advantages, investment subsidies or soft loans. There is a very large diversity of support schemes that could 
be used, and an even larger variety of possible ways to combine them. In order to facilitate the analysis of 
the market diffusion potential of any given support systems that could be conceived, this analytical 
framework proposes a radical simplification. The model proposes to translate any support system in terms 
of two characteristics - 1) the aggregated economic-policy risks and 2) the overall profitability of RET 
projects - that result after the application of all support schemes project developers are entitled to. We 
consider that support systems influence the market diffusion patterns of RET through these two 
characteristics, which in their turn will influence the extent to which a support system could be effective and 
market diffusion processes can be sustained in the long term. Five indicators of diffusion patterns were 
selected: types of project developers, types of financing schemes used, projects' sizes, drivers of developers 
to invest, and the degree of innovativeness of adopted RET. Diffusion patterns are seen as the interface 
between the characteristics of support systems and the effectiveness and sustainability of market diffusion. 
They are strongly influenced by considerations of project developers and financing agents regarding the 
economic-policy risks and the extent of project' profitability offered by the support system. But in the same 
time, cumulated at industry level, they are building blocks of the diffusion process. The analytical 
framework is represented in Figure 1. 

 
                effectiveness and 

                support               - aggregated risks               diffusion                 sustainability of 
         systems              - project profitability              patterns         market diffusion 
  

Figure 1. Analytical framework for market diffusion potential  
 
The effectiveness of a support system is measured in terms of market share increase of the respective RET. 
The sustainability of market diffusion processes is defined from two perspectives. The first is referred to as 
'the competitiveness perspective' whereby the continuity of market diffusion processes for RET will be 
ensured when the following two preconditions are met: 1) all types of technical and non-technical barriers 
that impede market adoption of the respective RET have been overcome; and 2) RET reach cost-
competitiveness with the other competing technologies. If this happens, the governmental economic-policy 
support systems that isolate renewable technology in the marketplace can be withdrawn.  
 
 

     Sustainability of market diffusion processes - preconditions: 
 

       competitiveness       national  technological 
            perspective                               embeddness perspective 

 
              - removal technical & non-technical            * removal technical & non-technical 

          barriers to market adoption                           barriers to market adoption 
  - cost competitiveness             * socio-economic embeddness 

                                                                       * industrial economic embeddness 
 
 

Figure 2. Perspectives of defining the sustainability of market diffusion processes  
of renewable electricity technologies. 

 
The second way of defining diffusion sustainability can be referred to as the 'national technology-
embeddness perspective'. This way, even if cost-competitiveness has not been achieved yet, and the 
technology has not reached yet its ideal technical performances, market diffusion processes can be expected 
to be sustainable when the adoption of renewable technologies succeeds to induce a level of industrial 
dynamics and embeddness of the innovative technologies in the socio-economic fabric of that country, so as 
a total withdrawal of the support system would not be politically desirable anymore. Therefore, an 
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alternative set of preconditions for the sustainability of market diffusion processes can be defined by the: 1) 
technical and non-technical barriers that impede market adoption have been overcome; 2) socio-economic 
embeddness of RET and 3) industrial dynamics and industrial-economic embeddness of RET. The two 
perspectives of defining the sustainability of market diffusion processes can also be seen as possible routes 
to arrive at a sustainable diffusion of RET. They are represented in Figure 2. In practice, it is likely to 
observe a simultaneous political engagement along both these routes in the majority of countries. 
 
In terms of methodology of theoretical inquiry, the first step was to make clear typologies for the five 
selected indicators for diffusion patterns. Eight types of financing schemes were differentiated that can be 
grouped in two categories. The first is that of internal financing schemes whereby project developers and in 
the same time the main financing agents. Six types of financing schemes were placed in this category. The 
second is that of external financing schemes, when project developers contribute to less than half to the 
capital structure of the project. Further, three types of drivers to invest were differentiated: profit making, 
strategic and self-generation. Strategic drivers could be quite diverse, ranging from early market 
positioning, green image, and local business opportunity to ideological reasons. In practice these drivers 
often overlap, but this classification enables a clearer analysis. The types of project developers differentiated 
are: energy utilities and large financially powerful industrial companies, companies owned by public 
authorities, small new entrant firms, co-operatives, associations and individuals. Projects' sizes were 
labelled as possibly small, medium and large. And finally the degree of innovativeness of market-adopted 
RET was defined from the perspective of direct contribution to the sustainability of market diffusion 
processes and considered as possibly neutral, incremental or radical.  
 
The second step in the theoretical inquiry was to suggest some probabilistic correlations among the forms 
that the five selected indicators for diffusion patterns could take. This was done combining theoretical and 
empirical literature with empirical observations of the researcher. In the third step, probabilistic correlations 
were suggested between the various forms of the five indicators of diffusion patterns on the one hand, and 
different degrees of aggregated economic-policy risks and levels of projects' profitability on the other hand. 
These are summarised in Table 1. In the last step, hypotheses were formulated with regard to the 
effectiveness and sustainability of market diffusion under support systems resulting in different risk-
profitability investment contexts, represented in Figure 3. The following paragraphs present the hypotheses. 
 
 
Theoretical expectations regarding diffusion potential of support systems 
 
When a support systems results in a investment context characterised by modest/high levels of project 
profitability and low/medium economic-policy risks, such as in Area I in Figure 3, one can expect a large 
market share increase of RET on a short-medium time span. For wind technology this could mean more 
than 1000 MW in 5 to 10 years. In the same time the diffusion patterns through which this is achieved are 
most likely to lead to the socio-economic-industrial embeddness of RET, and in time perhaps also to cost-
competitiveness, ensuring this way the continuity of market diffusion processes in the long-term.  
 
When a support system results in an investment context characterised by modest/high levels of project 
profitability but high or very high economic-policy risks, such as in Area II in Figure 3, one can expect a 
modest market share increase of RET on a short-medium time span. For wind technology this could mean 
between 500-1000 MW in 5 to 10 years. Market diffusion processes could be sustainable if the business 
culture of the traditional financing community is characterised by flexibility in terms of willingness to 
accept risk, and in time the use of external financing schemes, that is project finance and market finance 
becomes possible. A sustainable diffusion process could be then seen through a gradual change in diffusion 
patterns towards the forms specific for Area I, as summarised in Table 1. The higher the profitability levels 
will be and/or the more acceptable risk levels will be, the faster could market diffusion processes be. But if 
external financing schemes do not become available it is likely that when the internal financial investment 
potential or the interest of large developers disappears, the diffusion of RET will also stagnate. In order for 
diffusion processes to continue it is necessary that changes be operated in the support system. 
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TABLE 1. EXPECTATIONS ON FORMS OF DIFFUSION PATTERNS IN  

DIFFERENT RISK-PROFITABILITY CONTEXTS  

 

 
Figure 3. The potential of economic-policy support systems  
to induce sustainable processes of market diffusion of RETs. 

 
When a support system results in an investment context whose risk-profitability characteristics can be 
represented somewhere inside Areas III, Figure 3, there will be a small-modest market share increase on a 
short-medium time span. Market diffusion processes could be sustainable provided that there is large 
availability of high-quality resources, a tradition of entrepreneurship at the levels of small developers - who 
are most likely to be willing to invest for low levels of profitability, and if the traditional financing 
community is open towards small developers and not very stringent in its profitability requirements. If these 
conditions are met, it is possible that in time sufficient investments are made to lead both to modest levels of 
market share increase, to make external financing schemes possible, to create industrial dynamics, and 
induce the socio-economic-industrial embeddness of RET. If these conditions are not met, there will be a 
small market share increase and diffusion processes will be unsustainable. In order for diffusion processes 
to continue it is necessary that changes be operated in the support system. 
 

Economic-policy risks

   small market   modest market
very    share increase share increase
high

   unsustainable possible sustainable
   diffusion processes     diffusion processes

high
Area IV          Area II

   small/modest market large market
medium   share increase share increase

   possible sustainable    sustainable market
low          diffusion processes diffusion processes

Area III            Area I
        no              low          modest         high      Project profitability

Risks: high / very high.
Profitability: cost-recovery / low (Area IV)

Risks: high / very high.
Profitability: medium / high (Area II)

- internal finance schemes only
- mostly small project developers
- self-generation & strategic projects
- very small size projects
- low-cost mature technology models

- internal finance schemes dominate
- large developers dominate market
- balance among self-generation, strategic
and commercial projects
- adoption of incrementally innovative
models possible

Risks: low / moderate.
Profitability: cost-recovery / low (Area III)

Risks: low / moderate.
Profitability: medium / high (Area I)

- internal finance schemes dominate
- small developers predominantly
- self-generation, strategic projects and
few commercial projects
- small size projects
- low-cost mature technology models

- external finance schemes dominate
- large diversity in types of developers
- commercial projects dominate
- all project sizes can be seen
- adoption of innovative models more
frequent, including radical innovation
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The most unfavourable are the support systems that result in an investment framework characterised by high 
economic-policy risks and low levels of profitability or offering only cost-recovery possibility, such as 
within Area I, Figure 3. Such support systems will not be able to induce more than a small increase in the 
market share of the envisaged type of RET. In the long-term, when the investment potential of self-
generators and strategic developers using internal financing schemes is exhausted, the market share of RET 
will stagnate. In order for diffusion processes to continue changes, need to be made in the support system. 
 
 
SOME EMPIRICAL EVIDENCE  
 
An in-depth empirical analysis for wind technology market diffusion in Spain, Netherlands and the United 
Kingdom during the 1990s comes to support these hypotheses. Spain has used a stimulating support system, 
offering moderate/high levels of project profitability with only modest economic-policy risks, such as in 
Area I of Figure 3. The Spanish system combined the national technology embeddness approach and the 
technology competitiveness route for ensuring the continuity of market diffusion processes (see Figure 2). 
At the end of 2000 a large market share increase was reached, with 2502 MW wind capacity. In the same 
time the wind industry grew with more than 10 wind turbine manufacturers located in Spain and 200 
companies offering jobs to 12.000 people. Besides, wind industry brought economic development and social 
welfare at regional and local level. United Kingdom used a tender-based support system with low economic 
risks but resulting in only low, sometimes modest, profitability, as in Area III, Figure 3. The support 
approach was to ensure first technology competitiveness (see Figure 2). At the end of 2000 a capacity of 
1000 MW wind energy was approved but only 174 MW were installed due to planning problems and social 
opposition. There were no signs of technology embeddness in the national socio-economic-industrial fabric 
yet and the continuity of market diffusion processes was exclusively dependent on the presence of a 
stimulating support system. The situation in the Netherlands was similar. After almost 10 years of use of a 
support system characterised by high economic-policy risks and low levels of project profitability, such as 
in Area IV, Figure 3, only a small capacity of 440 MW of wind energy was installed. Dutch manufacturers 
lost competition for the Danish and the prospects of continuity of market diffusion under the same of a 
similar type of support system were slim. In both countries wind energy was still fighting to gain social 
sympathy and wind technology was not yet an important part of the national economic and industrial fabric, 
as it has become in Spain. 
  
 
CONCLUSION 
 
In conclusion, the advantage of using the proposed analytical framework is that it enables ex-ante 
international comparative research regarding the market diffusion potential of very different support 
systems. In the same time it helps underpin the preconditions that a support system should to satisfy in order 
to induce a large market share increase of RET and to ensure the sustainability of market diffusion 
processes. In the first stages of market introduction, a support system should be able to offer medium/high 
levels of projects' profitability and a framework of low/medium investment risks. In this context 
developments can lead to large market share increase, intensive industrial dynamics, improvements in 
technical-cost performances, and socio-economic embeddness of RET, creating a favourable context is 
created for sustainability of market diffusion processes. When either the enabled levels of profitability are 
too low, or investment risks are too high, the potential of market share increase will be lower and 
sustainability of market diffusion processes will be dependent on certain national resource and business 
culture circumstances. The access to external financing schemes is crucial. If in time they do not become 
available, market diffusion of RET could stagnate and a change in support system will be necessary. If they 
do become available, diffusion patterns are likely to change towards forms that are more likely to ensure the 
sustainability of diffusion without changes in the support system. This analytical approach is helpful in 
measuring the market diffusion potential of a proposed support system against the political ambition for 
RET support, facilitating this way an ex-ante assessment of the chances to achieve the chosen target for 
RET market share. Besides, it also facilitates ex-ante and ex-post comparison of support systems of different 
countries. 
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