
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Kiem van maatschappelijke verandering : verspreiding van zonnecelsystemen in
de woningbouw met behulp van pilotprojecten

van Mierlo, B.C.

Publication date
2002

Link to publication

Citation for published version (APA):
van Mierlo, B. C. (2002). Kiem van maatschappelijke verandering : verspreiding van
zonnecelsystemen in de woningbouw met behulp van pilotprojecten. [, Universiteit van
Amsterdam]. Aksant.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/kiem-van-maatschappelijke-verandering--verspreiding-van-zonnecelsystemen-in-de-woningbouw-met-behulp-van-pilotprojecten(1b5ce78d-74dc-4dad-b80a-016160f5b0d3).html


Summary y 

BackgroundBackground information 

Thee central question in this thesis is: in what way can pilot projects contribute to the 
diffusionn of new sustainable technologies, in particular solar cell systems in housing 
units.. The reason for this is, in the first place, that trials, demonstration projects, practi-
call  experiments and market introduction projects are often launched by firms and sub-
sidisedd by the state. The objective of such projects, referred to here as pilot projects, is 
inn general to prepare the market introduction of new technologies. However, these 
projectss are often realised and financed without much information being available on 
howw they operate: about how they could prepare the market launch and how this func-
tionn could be optimised. 

Thee second reason is that since the end of the 1980s the expectations in the Nether-
landss in respect of solar cell systems (PV systems) connected to the electricity grid have 
beenn high. These systems could have great advantages for the environment and after 
20100 could be the most important source of sustainable energy. The government sees 
housingg as the most promising market segmentt for these systems. It is recognised that 
certainn major bottlenecks have to be solved before a large-scale diffusion is possible. 
Accordingg to the niche approach, the basic starting point of this thesis, this means that 
thee existing social-technological regime needs to change: the rules and infrastructure 
accordingg to which the existing technologies are, as it were, considered self-evident, 
andd which hinder the introduction of new technologies. Subsidised pilot projects form 
aa protected market niche that can stimulate a change in the regime by learning and by 
thee social embedding of the learning experiences. According to this approach, a pro-
tectedd market niche is a necessary component of state-supported innovation policy if 
markett niches do not arise spontaneously. It is, however, a limited instrument since the 
ultimatee impact on existing regimes depends mainly on external factors. 

Thee development of solar cell systems in housing units was stimulated financially by 
pilott projects. The government programme was characterised by a number of key ele-
mentss known in the niche approach as 'strategic niche management', such as attention 
too both the technical and the social aspects, a phased build-up, and flanking measures. 
Itt is for this reason that solar cell systems in housing units form an appropriate case for 
studyingg the contribution of pilot projects to the diffusion of new technologies. 
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FormulationFormulation of the question 

Onee of the suppositions was that the importance of a pilot project is demonstrated in 
thee first place in its direct impact on the actors involved in the project. It was also pre-
supposedd that this impact is largely influenced by internal processes. This would mean 
thatt guidelines could be formulated for raising the quality of the internal processes. 
Thee broader effect of pilot projects is dependent on external actors who promote struc-
turall  changes based on the learning experiences obtained in pilot projects. This was the 
supposition.. This 'social embedding' was supposed to be influenced by the learning 
environmentt of pilot projects, i.e. by the innovation diffusion network and the ex-
changee of learning experience between actors from pilot projects and external actors. 
Basedd on the supposition, the central question was subdivided into the four research 
questionss set out below: 
i.. What is the direct impact on the actors involved in pilot projects with solar cells in 

housingg projects? 
2.. What is the influence of the internal processes on the direct impact of pilot proj-

ects? ? 
3.. Are the learning experiences of pilot projects with solar cells in housing socially 

embedded? ? 
4.. What is the influence of the learning environment on the social embedding? 

Approach Approach 

InIn order to elaborate the variables for empirical research, use has been made, in particu-
lar,, of the niche approach of Schot et al. (see, in particular, Hoogma et al. 2002, 
Hoogmaa 2000 and Weber et al. 1999). For formulating the success factors, use has 
beenn made of the concepts of Callon concerning a full innovation diffusion network 
(1992),, insights of Susskind et al. concerning fundamental negotiations (1999), the 
adoptionn theory of Rogers (1995) and the public administration ideas on managing 
complexx networks (in particular De Bruijn & Ten Heuvelhof 1995). 

Thee first two research questions could be answered with the first part of the empiri-
call  study. In this section, a comparison was made of four pilot projects concerning so-
larr cell systems in new housing developments. Three of these referred to subsidised, 
largee roof-integrated systems in Amsterdam, Apeldoorn and Amersfoort and one was 
aa non-subsidised project with small solar cell systems also in Amersfoort (the AC pro-
ject).. They form the first series of larger pilot projects in the Netherlands that took 
placee between 1995 and 1998. The projects differ not only in the type of system and 
subsidyy but also in ownership relationships. In Amsterdam, the solar cell system that is 
spreadd over 71 houses is owned by the electricity provider. In Amersfoort, the solar cell 
systemss are on 50 rental dwellings owned by the electricity provider. In Apeldoorn, 
thee solar cell systems are the property of 94 owner-occupier residents and operated by 
thee electricity provider. In the AC project, finally, the small solar cell systems called AC 
moduless are owned and operated by the residents themselves. 
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Thee direct impact of the pilot projects and internal processes studied are analysed in 
detaill  by means of interviews, questionnaires and an analysis of the project files. The 
pilott projects studied could be easily compared with each other since they were con-
ductedd in a single country and took place in virtually the same period. The environ-
mentall  factors were, therefore, largely constant. This part of the study could, therefore, 
havee the nature of a comparativee test. 

Thee two latter research questions have been looked at in the second section of the 
study.. Here, the starting point were the learning experiences in pilot projects with 
solarr cells in housing units. Since the projects in the first section were limited to new 
estatess of houses, also two earlier projects in existing residential areas were included 
inn the second part of the study. These were a project in Leiden in which 5 dwellings 
weree fitted with solar panels during renovation and a project of the Organisation of 
Sustainablee Energy in which 16 private households spread across the Netherlands pur-
chasedd solar panels (the ODE project). This part of the study concerns a general analy-
siss of the relationship between the pilot projects and developments in the surround-
ings,, and is of an exploratory nature. The material was composed largely of other 
studies,, carried out in 2000, in the context of a long-term programme for PV (photo-
voltaicc solar energy). The most important own material was composed of an earlier 
studyy of the two projects in existing housing and the minutes of the PV support group 
('PV-platform'),, an institutionalised innovation diffusion network of actors who 
wantedd to promote the large-scale introduction of PV in the Netherlands. 

Results Results 

Thee results of the empirical study and theoretic suppositions are elaborated in a 
step-by-stepp model. An indication is given of what steps are needed and under 
whatt conditions pilot projects could perhaps contribute to a change of the regime 
(seee figure I). 

Thee first step is die realisation of one or more pilot projects focused on what are 
consideredd promising market segments. During die realisation and during the use 
period,, a temporary network of participants and people associated was formed. Partici-
pantss were die actors who took part direcdy in the negotiations that brought about the 
set-up.. 'People associated' experienced the consequences but did not participate in the 
negotiations.. The participants in the pilot projects with solar cell systems in housing 
unitss were energy providers, project developers, architects, PV suppliers, building con-
tractors,, local authorities and Novem. The people associated were the (future) resi-
dentss in the role of end-users of solar cell systems. 

Ann initial positive effect of the realisation of a pilot project is that the actors who 
hadd never before had anything to do with the new technology turned out to be willing 
too participate. An important impact on the participants was the 'broadening' and 
'deepening'.. Broadening means that the participants learn a lot, about being involved 
andd exploring new markets in follow-up projects (niche ramification). Deepening is 
focusedd precisely on the same market potential market niche as the pilot project. It 
concernss interactive learning by participants, carrying out follow-up projects (niche 
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Figuree I. Relationship between pilot projects and change o f regime (step-by-step model) 
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replication)) and conducting internal adjustments that make it easier to realise fol-
low-upp projects. The people associated could, among other things, accept or adopt 
neww technologies, have a positive attitude to acceptance, experience positive learning 
andd adapt their consumption behaviour. 

Positivee effects are largely influenced by internal processes (see table i for an over-
view).. Success factors for broadening are an ambitious project objective, and the stim-
ulationn of the wish of the participants to learn. The most important success factors for 
deepeningg in ambitious projects are voluntary participation, an open and creative 
negotiationn process, network management or management by a number of actors. 
Thee fundamental conditions for a positive impact on participants are the formation of 
aa temporary network that is heterogeneous, and consensus among participants con-
cerningg the objective of the project. Positive learning by people associated and changes 
inn behaviour depend on sound information and an attractive application of the new 
technology.. In the pilot projects studied, it has been seen that the above process condi-
tionstions were indeed significant for a positive impact on the participants. Furthermore, 
theree were indications concerning the process conditions for a positive impact on the 
endd users. 

Thee second step in a pilot project focused on a change of regime is articulation of 
thee possibilities and barriers in the existing social-technological regimes for the market 
segmentt that is considered promising. Based on deepening in one or more pilot proj-
ects,, the potential of the protected market niche can be clearly expressed in six areas: 
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thee development of the use, technological development, product development, serv-
ice,, legislation and regulations, and lobbying. For articulation, it might be necessary 
too analyse pilot projects more closely. This means that learning experiences from a 
numberr of pilot projects must be put in a nutshell, that the learning experiences of the 
variouss actors must become mutually linked, that they must be expressed in terms of 
possibilitiess and hindrances in existing regimes, and that the link between the six artic-
ulationn fields is clarified. At the same time, the learning experiences must be subdi-
videdd as follows: learning experiences that can easily be followed by external actors 
(positivee learning); becoming aware of the choices in a pilot project that are not worth 
followingg up until structural changes have been introduced (negative learning); and 
formulatingg new questions and expressing new uncertainties (formulating questions). 
Inn this second step, the first repeat of the cycle already occurs if by means of broadening 
inn the first step pilot projects are carried out that focus on other potential market seg-
ments.. An analysis of the articulation of the potential of solar cell systems in housing 
hass shown that there has been some learning in each field, but that the spread of learn-
ingg was uneven. A lot has been learnt about the development of the use, product devel-
opmentt and service, slighdy less about legislation and regulations, not much about 
lobbying,, and very littl e about technological development. It has also been shown that 
pilott projects with solar cell systems in new housing developments do not form a single 
niche.. Large systems integrated in the roof of new houses require, namely, more struc-
turall  changes than small systems in existing houses. 

Thee third step towards changing the regime is the social embedding of the learning 
experiencess that have been articulated so that external actors follow the examples in the 
niche,, carry out the desired structural changes, and/or look for answers to new ques-
tions.. Social embedding can be furthered by forming a complete innovation diffusion 
networkk and exchanging learning experience concerning all the articulation fields. The 
learningg experience with solar cell systems in housing was quite well assimilated in the 
periodd up to 2000 as far as the development of use, the changes in legislation and regu-
lations,, and lobbying was concerned. Since the technological development was poorly 
articulated,, no assessment can be given of the social embedding. The product develop-
mentt and service did not progress much. This seems to have been largely a question of 
time.. Attention was paid to the topics in these fields but it was insufficient, and/or only 
afterr some rime. This is to a certain degree understandable given die choices made by 
thee dominant actors in the innovation diffusion network A result of this delay is that 
thee probability of regime change for the benefit of solar cell systems in housing has 
probablyy been less high than if the learning experiences in all fields had been socially 
assimilatedd at an equal tempo. 

Ultimately,, according to the niche approach, pilot projects can contribute to a 
changee of regimes often after 50 years, the fourth and last step. Since, in the interim, 
repeatss take place of the first three steps, it is not possible to predict in any way the 
endd result. 
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Tablee I. Direct impact and process conditions 

STEPSTEP possible effects (probable) process conditions 

11 co-operation of new actors heterogeneous network formation and agreement on objectives 

off project 

11 deepening among participants in the case o f low ambition: heterogeneous network formation, 
agreementt on objectives o f project, voluntary participation 
inn the case o f high ambition: heterogeneous network formation, 
agreementt on objectives o f project, voluntary participation and, 
finally,finally, open and creative negotiations and network 
managementt or management by a number of actors 

11 broadening among participants heterogeneous network formation, agreement on project 
objectives,, high ambition and learning motives 

11 acceptance by end-users none 

11 adoption by end-users, positive sound information andattractive technique 
attitudee on acceptance, positive 
learningg and/or behaviour change 

22 articulation of potential o f niche analysis 

33 social embedding social structure o f innovation-difFusion network and exchange o f 
learningg experiences (learning environment) 

44 change of regime continuous cycle of niche ramification, niche replication, 
articulation,, and social embedding 

Thee certainties concerning the steps and elaboration of the variables decline in chrono-
logicall  sequence. The first two steps are elaborated with quite a lot of certainty based on 
thee first section of the study into solar cell systems in housing. The third step, social 
embedding,, is formulated on the basis of die exploratory research section. Only after 
300 years or so, will it be possible to draw a conclusion on the relationship between the 
pilott projects studied and any change in the regime. 

Pilott projects are, in simple terms, tlie seed of social change. Their specific strength 
iss composed of the negotiations during the realisation period between newcomers and 
actorss from various regimes and the involvement of the end-users after realisation. 
Pilott projects can gain even more in strength if the end-users participate in the negoti-
ationss during the realisation. Pilot projects are, therefore, an appropriate instrument 
forr innovation. But, as is emphasised repeatedly in the niche approach, this is not, in 
itself,, sufficient, if changes to a regime are required. This is because product develop-
mentt and technological development and decision-making on national legislation 
andd regulations take place largely outside pilot projects. The influence of pilot projects 
iss greater to the extent that these developments connect more closely to the learning 
experiences. . 

Alsoo as far as their specific effects are concerned, pilot project have their limitations. 
Ann initial limitation is that while it is true that the temporary networks are heteroge-
neous,, this can probably never be fully the case. This means that it will be difficult to 
gett to know the link between the six articulation fields within a pilot project. Further-
more,, pilot projects cannot be used for predicting developments and there is, therefore, 
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noo learning about topics that are dependent on the application of new technology on a 
largee scale. A second limitation is that interactive learning in the use phase will take 
placee less easily. During the realisation, a temporary network is formed of participants 
whoo are negotiating. After the realisation, the temporary network probably disinte-
grates,, unless there are major problems. It will not be easily registered whether end-
userss learn anything or whether their learning experiences are positive or negative. 

TheoreticalTheoretical conclusions 

Withh the results of the study, the niche approach has been supplemented with a num-
berr of important items. The way in which the impact on participants has been catego-
risedd and the significance of ambition have resulted in surprising insights. Niche rami-
ficationfication and repeated use of the same specific application (niche replication) appear to 
bee two different types of effects that accompany different types of learning and are the 
consequencee of different process conditions. According to the niche approach, niche 
ramificationn is the key feature of a successful introduction of a new technology. By 
meanss of ramification, a new technology can be introduced successfully. Niche ramifi-
cationn does indeed take place in the case of new projects with a high ambition and may, 
therefore,, be a preparation for a change of regime. But the research into solar cell sys-
temss in housing has shown that the type of learning that precedes niche ramification is 
not—ass had been expected—interactive learning but a large amount of learning. Inter-
activee learning is - in fact - closely linked to repeated use and appears (however lim-
ited)) also to be able to take place in a niche that is not particularly ambitious. Protected 
markett niches can, because of the protection, focus on a market segment that is consid-
eredd promising in the longer term, due in part to the considerable (technical) potential. 
Repeatedd use of the same specific application is, therefore, more likely to be the in-
tendedd effect than niche ramification. Based on this study into solar cell systems in 
housing,, the opinion would seem to be justified that niche ramification fits to an incre-
mental,, step-by-step, innovation strategy. A radical strategy focused on regime change 
wouldd need to be focused also on repeated use in the same potential subsidiary market. 
Thee 'normal' effect of protected market niches will indeed be niche ramification. The 
challengee is precisely that projects with a high ambition also result in niche replication. 

Otherr additions to the niche approach are that niche development can take place in 
moree than one existing regime, that newcomers and existing regimes must adjust to 
eachh other and that this adjustment can begin in a pilot project. Furthermore, it is im-
portantt to distinguish 'formulating questions' from positive learning and negative 
learning.. The three forms of learning can take place at the same time. Whether it is in-
deedd meaningful to divide social embedding analogous to articulation into six fields 
andd into three forms of assimilating learning experience will need to be proven by 
meanss of further research. The same applies to the influence of the learning environ-
mentt on social embedding. 

Ass far as adoption in the sense of increased use is concerned, the conclusion is that it 
doess indeed have an important direct impact. Repeated use has considerable influence 
onn the general increase in use of solar cell systems. The adoption theory is, therefore, a 
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soundd addition to the niche approach that is focused only on learning and social em-
bedding.. It has to be noted here, though, that what is understood as as 'co-operation' 
andd 'repeated use' by the participants differs considerably from what Rogers defines as 
'adoption'.. In die case of adoption, an innovation is opted for because it is considered 
thee best possible behaviour. From the point of view of the motives of the participants 
inn the pilot projects with solar cell systems in housing, repeated use can be better de-
finedfined as 'contributing to the application of a new technology because it is regarded as a 
possiblee behaviour option'. In the case of residents in new housing developments with 
solarr cell systems, there also was no question of'adoption' in the sense of the theory of 
Rogers,, despite the fact that this theory was developed with an eye to the spread of new 
technologyy among private persons. Virtually all other residents accepted the solar pan-
elss passively because they were an unimportant component of the new house. The the-
oryy of rogers is, therefore, not really appropriate for explaining the acceptance of a 
productt of which new technology forms a minor part. For existing houses, where resi-
dentss make a conscious choice for solar panels, the adoption theory would seem appro-
priate,, however. 

Thee usefulness of the approach on the basis of which theoretically founded process 
conditionss are formulated and tested has been proven, therefore. The direct impact 
wass largely explainable by success factors that were formulated in advance and during 
thee analysis. In general, it can be stated that a pilot project is subjected to fewer process 
requirementss than had been expected. It has been shown also that relatively simple pi-
lott projects can result in deepening and in this way the further diffusion of new tech-
nology.. Since the analysis model was developed on the basis of theories on complex 
processes,, it is not very suitable for analysing simple projects. In order to be able to 
comparee simple projects with complex ones, it is useful to supplement the analysis 
modell  with indicators for an efficient decision-making and efficiënt project leadership 
thatt concentrates on content. For the more complex projects (those with greater ambi-
tion)) an open and creative negotiating process and network management are a great 
advantage.. These are not vital process conditions, however. Management by a number 
off  participants can replace to a larger or lesser degree these success factors. The mediod 
off  fundamental negotiating probably sets conditions that are too strict for pilot proj-
ectss with actors who collaborate voluntarily. This can be understood easily from the 
originss of this method. It is developed, namely, to, among other things, overcome 
deadlocks.. Although pilot projects are undoubtedly surrounded by complexity and 
uncertaintyy (for it is always a question of new technology, new actors, and collabora-
tionn in a heterogeneous network), they are a sound manner for reducing complexity 
andd handling uncertainty. The analysis model is, therefore, well suited to projects with 
aa high ambition if it is supplemented with the alternative success factor 'management 
byy a number of actors'. 

Cation'ss theory referring to a complete innovation-diffusion network was useful in 
thee analysis of the temporary networks and the learning environment. The importance 
off  die exchange of knowledge, based on the adoption theory of Rogers, and the ideas 
onn the exchange of information of Callon, has not yet been proven, but theree are indi-
cationss diat this did in fact influence the attitude and the positive learning of the 
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end-users.. The public administration theories were useful for the theoretic underpin-
ningg of the reasons for studying management separately. In the analysis of the empiri-
call  material it appeared, however, that the success factors that were made operational 
weree not easy to use. The way in which project leaders or other actors in the temporary 
networkk surrounding a pilot project can direct their efforts towards a sound formation 
off  networks, negotiations and the exchange of information was ultimately obtained 
moree inductively from the empirical material. 

Moree research is needed in order to test the general validity of the step-by-step 
modell  and to elaborate on it. Initially, it would be a good idea to study the new success 
factorss that have been developed in this research. This refers to ambition, voluntary 
participation,, learning motives and management by a number of actors. In a compara-
tivee study, it would be necessary to include pilot projects that have had no follow up at 
alll  (niche extinction). Furthermore, it is very important to make a more detailed study 
off  social embedding: the forms that link to the various ways of articulation (positive 
learning,, negative learning, and formulating questions), the manner in which the de-
velopmentss can be assessed on the basis of the six distinct fields, and the influence of 
thee learning environment. Other important topics for further research are the effects of 
thee participation of residents during the realisation of a pilot project and the success 
factorss of pilot projects in which new technology is an essential component of an exis-
tingg product. It would also be useful to study the importance of network management 
duringg the initiation phase of a pilot project. For it is conceivable that the attitude of 
potentiall  participants is determined for the rest of the project by the manner in which 
ann initiator or project leader approaches them. 

Recommendations Recommendations 

Recommendationss have been formulated at the end of the thesis. Guidelines for pilot 
projectss have been distilled from the success factors relating to the direct impact of pilot 
projects.. Furthermore, starting points have been offered for strategic niche manage-
mentt in general. The description of strategic niche management is based on what is 
definedd in the study as management of deepening and broadening in pilot projects and 
thee social embedding of learning experiences. The recommendations are specified for 
thee national government. In order to stimulate deepening and broadening in pilot proj-
ects,, the government has two possibilities that are closely linked: to offer temporary 
protectionn and to impose process conditions. The most important is to offer tempo-
raryy protection up to the time that pilot projects can be realised, e.g. by means of a sub-
sidyy arrangement. Initially, at the beginning of pilot projects, useful applications of a 
neww technology must be developed. Pilot projects are an essential component for the 
markett introduction policy for sustainable technologies that are considered desirable if, 
forr the diffusion of these technologies a change of regime is required. The reasons for 
optingg for strategic niche management are the higji expectations concerning the 
advantagess for society and the future of one or more market segments of the new tech-
nology.. The government must ensure that the expectations concerning possibilities 
andd hindrances are set out in clear terms and that they are shared, to a greater or lesser 
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degree,, by the important actors in the future innovation diffusion network The actors 
fromfrom the potential network do not need to be fully in agreement with the manner in 
whichh the niches will develop in future. After all, a characteristic of protected niches is 
thatt the advantages and disadvantages are still uncertain. This means also that the strat-
egyy must be adjusted at certain given times. 

Itt is a good idea to incorporate a project subsidy in a learning programme in which 
theree is scope for niche deepening, niche ramification and niche specification. The pol-
icyy must, in any case, be coherent and flexible (see chapter 2). The time period depends 
onn the future perspective. Financial support by the national government is not neces-
saryy until a change in the regime is achieved. To the extent that the learning is more 
positivee in a protected market niche and there is less uncertainty concerning the possi-
bilitiess of the specific application of the new technology in general, less financial sup-
portt will be necessary. It is not possible to say ahead of time when this support can be 
terminated.. In consultation with the actors in the innovation diffusion network, it 
needss to be determined under what conditions the subsidy of the state can be decreased 
orr terminated. If the developments do not fulfi l the expectations of the innovation dif-
fusionn network at all, the decision can be taken to terminate the policy prematurely. 
Thiss will probably result in niche extinction. 

Thee second possibility for stimulating deepening and broadening is to impose pro-
cesss conditions for granting a project subsidy that are the continuation of the guide-
liness for pilot projects referred to above. The following conditions are conceivable: for-
mulatingg learning goals in various fields; stating in clear terms the expectations 
concerningg possibilities and problems for the pilot project and the future situation; 
participationn of end-users in the negotiations in setting up the project and/or sound 
feedbackk of wishes and learning experience of end-users; candid joint evaluations for 
realisation,, immediately after realisation and several years after realisation; and reports 
thatt reflect the perspectives of all participants and people associated. The conditions 
thatt are formulated must allow sufficient scope for self-organisation, experimentation 
inn the realisation of the project, and for unforeseen situations. It is highly questionable 
whetherr the State should be actively involved in the realisation of individual pilot proj-
ects.. Since it is not to be expected that a single pilot project will exercise any influence 
onn changing the regime, it would be better to concentrate on an optimal learning envi-
ronment. . 

Sociall  embedding of learning experiences obtained in pilot projects can be said, in 
brief,, to be stimulated by creating a sound learning environment. Strategic niche man-
agementt should therefore be focused on analysing learning experiences and on the 
exchangee of knowledge between the participants of completed pilot projects and exter-
nall  actors. This is important not only for promoting embedding in society but also for 
updatingg expectations formulated earlier on and as a consequence of this, a revision of 
policy. . 

Thee central government needs sound information in order to be able to take deci-
sionss on these matters. The developments around a new technology need to be care-
fullyy monitored by a regular analysis of learning experiences from pilot projects and an 
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evaluationn of the social embedding. For the latter, it is necessary to have not only quali-
tativee information but also detailed quantitative information. 

Thee most important guiding principle in the co-ordination of the exchange of 
knowledgee is that the entire (necessary) innovation diffusion network be involved in 
this.. Strategic niche management might be able to apply itself to organising the ex-
changee of learning experiences where it does not take place spontaneously. It refers in 
suchh cases to actors on the margins of the innovation diffusion network or actors who 
aree not yet part of it. Attention must be paid, in particular, to the feedback of user expe-
riencerience to the other functions in the network and the exchange of knowledge with the 
peoplee doing the implementation, such as fitters and building contractors. A second 
guidingg principle is that actors with the experience of pilot projects exchange knowl-
edgee with the external actors, and vice versa, not only in order to convey their wishes to 
thee external actors but also to enable the latter to give feedback on their preconditions, 
thee possibilities, undesirable consequences, et cetera. 

Thee social embedding of learning experiences from the first series of pilot projects with 
solarr cell systems in housing projects that have been studied here is, as yet, insufficient 
too assume that an autonomous development (via niche replication and niche ramifica-
tion)) would achieve the desired goals. In particular the learning experiences in the field 
off  product development and service are assimilated slowly. The possible direction of 
thee developments has not yet been clarified by far. Some questions were insufficiendy 
answeredd in the pilot projects. In addition, many new questions are being asked and 
neww uncertainties have arisen. This refers, in particular, to questions in the field of the 
demandd for solar cell systems, the operation, use and management of solar cell systems 
andd the relationship to energy consumption. Further niche development would, there-
fore,, benefit from on-going learning and the social embedding of learning experiences. 
Manyy actors will need to make a major joint effort in order to achieve the successful 
nichee development. Additional stimulus is needed from the central government and 
locall  authorities or societal organisations. The decision to discontinue the specific sup-
portt of PV was taken without a proper analysis being conducted of articulation and 
sociall  embedding and without the agreement of the PV Support Group. A learning 
programmee specifically for solar cell systems should be set up once again if, based on 
thee analysis put forward in the thesis, such should prove indeed desirable. In order to 
givee sound prospects to a large-scale distribution of solar cell systems it is, furthermore, 
cruciall  that an infrastructure for distribution, installation, maintenance and repair is 
builtbuilt up and that innovative building products with solar cells are developed. The most 
importantt role of the central government in this is to stimulate improved social 
embeddingg where this does not occur spontaneously. 




