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1 Introduction

Ever since the 1992 Earth Summit in Rio de Janeiro, where the carfcéqistainable
development’ was given its current implications, international uigiits and national
governments have acknowledged the importance of a higher level efasagptimisation,
incorporating social and environmental dimensions in addition to tdéidreal economic
one. Implicit in the concept of sustainable development is the atalityaintain economic
growth with a minimum of damage caused to the environment; often desmtdecoupling’.
Decoupling is said to be strong in the event of growth in GDP, aitlthe very least, no
increase of environmental degradation. On an international scaleg\srts have so far been
rare, but yet there are some occasions as: in the reductiomé-depleting CFCs and the
removal of led from gasoline. Weak decoupling is more common howevermast
industrialised countries have reached some level in areas olyewaitgr and resources usage
(OECD, 2001).

The emergence of ‘new’ clean technologies is regarded ddovil@couple economic growth
from environmental degradation, and is highlighted in the European Comiaungpon
Strategy, set in 2000, as a crucial to becothe most competitive and dynamic knowledge-
based economies in the world capable of sustainable economic growth witlamaobetter
jobs and greater social cohesiorindeed, very few forecasts indicate anything else but a
continued increase of industrial activity and, thus, a correspondingasef energy usage
and transports is expected. The development and diffusion of cldamkegies within all
societal sectors will, hence, be an important tool in a sustaidalopment. An important
step towards this direction was initiated by the European Conumifisiough the launching
of the rather ambitious Environmental Technologies Action Plan (ETAR¥ programme
encourage a numerous of actions designetrémove barriers for the development and
diffusion of environmental technologiedd “ensure that the EU will take a leading role in
developing and applying such technologieahd to“mobilise all stakeholders in support of
these objectives{EU, 2004).

Within the ETAP framework, this study is designed to idengblicy pathways to the
promotion and development of clean technology developfR@RA-CTDA) in the sectors of
industry, transport, agriculture and energy. The underlying method esl lsgs behavioural

theory (Montavlo, 2001), with the developers and users of technology in fodesetoine



the various barriers and drivers to the uptake of new technology and timedwehaviour of
firms. This report specifically deals with the case scen&enewable Energy Technologies
(RET; biomass CHP, wind power and photovoltaic as a good representatente¢hnology
cluster) for electricity generation and analysis of the qumasaire study carried out to gather
the various actors’ opinion of the driving and inhibiting forces to theeldpment and
adoption of such technologies. Following the theoretical model, th&tigaeaire examines
aspects of their attitude, such as environmental and economic rigpipen¢ pressure from
social climate, such as the market and regulatory bodies; andiobitn technological and
organisational capabilities of innovation and change. Derived fromuistionnaire analysis,
policy instruments for RETs are designed to address the risaamel encourage the drivers
found in the study.

The structure of the report follows the methodological approacter A& more detailed
description of the methodology in chapter 2, the following sections suizegrthe results of
the survey with regard to the attitude of companies towards tbeptd outcomes of
engaging in the production of energy efficient buildings (chapter 3)peheeived pressure
from the social norm outside of the company (chapter 4) andothpanies’ own capacities
and their perception of control over the innovation process (chapter 5). CGapmimbines
these three strands by determining the specific contributionrcbfaahem to the willingness
of the companies to produce (or adopt) RETS. This knowledge is useldapter 7 to
determine the changes in attitude and condition that are most likely to increasmffanies’
willingness to engage in RETs and some hints on policy measwesah influence the
attitude. In chapter 8 the results are put into the context of the overall workpybjbet.

2 Methodology

2.1 Selection of case study

Renewable energy technologies and energy efficiency in buildvege chosen as case
studies for the energy sector, where the former is studied in this report. Thraugglelstion,

both the supply and demand of energy is covered. No doubt, the development armhadopti
these two areas are key-issues in their respective field ysapdl demand) in the struggle
against global warming. Lately, RETs are being recogmsgdnly for their environmental
performance, but is more and more looked upon as a growth technology as well, which further
motivates this choice of study. However, RETs in generalcase study in this context is to

6



undefined and large of a scope in terms of identifying relevaotrsaccurrent supporting
schemes, policies etc., so there was a clear need to spatié/technologies representing the
field as a whole. Three technologies were selected as aseapagon of RETs that are of
interest to both the fulfilment of short term Kyoto-bindings and ltergn reductions of
greenhouse gases and the transformation to a more sustainagie sis¢em: biomass, wind
power and photovoltaic. Of these three, particularly the two foareemportant in the short
term but photovoltaic, still in a very experimental stage, is censitlas a potential growth

technology in the decades to come. These technologies have the common qualifications of

identified as key technologies for achieving the 12% renewaldeggrarget for
2010 in the Communities white papdenergy for the future: Renewable sources of
energy” (COM(97) 599 final);

involving a broad range of actor types, ranging from small prifiates to medium
and large sized ones;

relevant options in both the EU-15 and the new member states;

adopted at very different rates in different member statemmjebes of both policy
failures and success);

representing a variety with regards to the level of technology maaunityadoption.

Additionally, they have all been subjected to various policies suchlzsdies, investment
grants, certification, tax reductions etc. to various degrees cokessicin addition, they all
have faces strong competition and disadvantages on the market frombémtuemergy

technologies (mostly fossil based), which have been for a long tinediteel from economies
of scale, learning by doing and using, strong advocating groups and iautiomstl set-up

designed over the years to their advantages through regulations @attislg schemes.
Hence, the construction of policies successfully supporting REdsc@amplicated task and

not to be taken lightly.

2.2 The model used in the case study

As the title ‘Policy pathways to the development and adoption oincteahnologies’

suggests, it is the aim of this project to identify those pal®asures that could provide
positive, and reduce negative, incentives for managers and entreprtendevelop or adopt
new, cleaner technologies — in this case renewable energy tegi@solA major first step to

the achievement of this goal consists of the empirical anabfsthe incentive structure
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guiding the strategic behaviour of the decision makers inaetesompanies. The empirical
approach used to carry out this analysis has been developed by Montalvo (sagdy1af01

& 2002) and is based on a behavioural model designed to understand and, to temte ex
predict human social behaviour on the basis of the underlying interaititisdes, subjective
norms and behavioural control (Ajzen, 1988 & 1991). Accordingly, behaviouingambst
basic explanatory level, is considered as a function of salieigfd@thich are formed by
associating positive or negative connotative meaning to the most relaspetts of
behaviour such as people, objects, activities and their attributes.réyahd to the study of
innovative behaviour, the model suggests that the innovative activities executed lpyaayom
are reflected in its relevant decision makers’ willingnéssinnovate, which in turn is
determined by their (1) attitude toward innovation, (2) their percesomibl pressures to

innovate and (3) their perceived control over the innovation process.

The attitude toward innovation is an indicator of the degree to which relevanbdetiakers
like or dislike (i.e. form positive or negative connotation with) élkpected direct outcomes
of their engagement in innovative activities. Typically these outsonefer to economic
activities representing the core business of the innovativepeatreur and, in the case of an
intentional engagement in clean technology, possibly also the poditaet @ the latter on
the environment. We therefore distinguish perceived economic riskt¢aadesser extent
potential), ER, and the perceived environmental rigk/, as the main determinants of the

entrepreneurs’ perceived attitudetoward an engagement in clean technology innovation.

In contrast to attitude, perceived social pressie réfers to the positive or negative
normative connotations associated with those aspects of an engagemeidaner
technologies that are connected with the innovation process not dbattya the feedback
on it of different parts of the social environment. In particulae, @stinguish (1) the
regulatory pressur&P, which refers to the perceived stringency of environmental reguosa
and standards and the degree of their enforcement, (2) the market pid&suhat may arise
from the perceived attitude of consumers and competitors concéheirdeaner technology
and (3) the perceived pressure from stakeholder groups in the comroumiiyg the social

environment of the innovating firnCe).

The third category of determinants refers to the entreprenelatadion-maker’'s perceived

control of the innovation procesS, This part of the belief system essentially comprises (1)
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the technical capabilitiesTC) of the company, including the technological opportunities

offered by the market, and the company’s capability to (2) @astuch opportunities and to

engage in organisational learning),((3) to form strategic alliance#l() with customers or

suppliers and (4) to use collaboration networK&)( with research institutions in order to

outsource the acquisition of knowledge needed for the innovation process.

After all, the contribution of the above-mentioned aspects of the deaisakers’ belief

system to his willingness to innovatd)(and the relation between this willingness and his

actual innovative succesly ¢an be concluded in the following hypotheses.

Hi: The engagement of firms in the development or adoption of a neanéc)etechnology

Hzi

H2a:

(I) can be explained by their leaders’ willingned {o do so which is itself determined
by their perceived attitude towards innovati@), (their (perceived) social pressure to

innovate P) and their (perceived) control over the innovation procggs (

| ~W=WA, P, C) (1)

Perceived environmental risliEY), economic risk ER), community pressureCg),
market pressure MP), regulatory pressureRP), technological capability TC),
organisational learningQL), strategic alliance formationA() and networks of
collaboration W) consistently contribute to attitude, social pressure and comdpl a
eventually the firm leader’s willingness to engage in the ldpweent or adoption of the
new, cleaner technology, yielding the following extension of equation (1):

| ~W=WEV, ER, CP, MP, RP, TC, L, AL, NK  (2)

Proportionality exists between the scores on each domain(sagaley, er;, etc.) and its
respective domain index (EV, ER, etc). This implies that thengiless to engage in
the development or adoption of the new, cleaner technology can ttesnebe
explained by the accumulated connotative load of the domain scaleseld@tienship

can be explained by altering equation (2) into:

| ~W=W( ev, er, cp, mp, rp, tc, I, al, nk) 3)



While hypothesis Hrefers to the link between actual behaviour, I, and the willirgtes
execute this behaviowy, as expressed by its componeits? andC, hypothesis birefers to
the consistency between the willingness and its constitutitegndmantsEV, ER, CP, MP,
RP, TC, OL, ALand NW and hypothesis H is only an alternate way of expressing this
relation. The latter aspect will also concern the third levebeterminants that will be
constituted implicitly by the matrix of definition and the questialesived from it (see

below).

2.3 Development of the questionnaire

The central, empirical part of the analysis undertaken in the PSDR is a survey involving

a questionnaire based on, and exploiting, the behavioural model and the assimpt
described in section 2.2. The development of the questionnaire consists siefss. The first
step entails the conduction of a series of interviews to revealelkgant information
determining the decision of entrepreneurs to develop or adopt clessteologies. The
structure of the interviews closely follows the behavioural mddeéloped in section 2.2 and

includes the first three levels shown in the structural scheme in Figure 1.
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The second step comprises the identification of barriers and dtovéine development and

diffusion of stationary fuel cell technology from the interviegponses and the alignment of
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the results with those of the literature screening undertakéevnof the case study selection
described in section 2.1 (i.e. WP1 of the project). As the questionmmiresaes (potential)
innovating entrepreneurs, barriers and drivers to other stakeholdeyslya@ccounted for at
this stage, if they are also relevant for the entrepreneur. Outcome oéphis atlist of factors
that, according to the interviewees, positively or negatively taffecinnovation process for

cleaner technologies.

The third step consists of creating a system of hypothedasdibarriers and drivers to the
actual development or adoption of the cleaner technology. In order tioisd;m the most
systematic manner and thus avoid multiple assessment of saios fabile others may not
be accounted at all, each of the factors identified in step 2a8a @i definition and assigned to
one of the concepts on level 3 via a hypothetical function which alsomaes the expected
kind of correlation between the appearance of the factor and evgrtualivillingness to

innovate.

In the forth step, questions to be included in the questionnaire aremil&ded in close
accordance to the hypothetical construct and in a way that allowesasy answering and
evaluation of the answers by means of multiple-choice answers taslseof a well-defined
7-point scale ranging from one extreme of an attribute (e.g. ‘very unlikelthe other (‘very
likely’). Thereby it was tried (but not always succeeded)rtent the scale in such a way that
the change of the attributes from the far left (equivalent to dt)pimi the far right (equivalent
to 7 points) at the same time represented an increase in tiitgolkethat the respondent will

indeed engage in the new technology.

In the last step, the questionnaire is tested with respondeaitsate willing not only to

complete the questionnaire but also to give comments on its contents.

2.4 Selection of questionnaire addressees

There is a vast variety of actor types constituting the redégt sector, ranging from
developers and producers of technology to retailers, adopters i¢#thecproducers),
distributors (of electricity), consumers (households, industry etc.)ultanss, experts and
regulators; excluding suppliers of sub-components, service and maicgeparsonnel. At
focus of this study is the uptake and diffusion of RETSs; thus thosetimyeés technology —

the adopters — are of prime interest. The questionnaire was distrindinly to energy
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companies, which of the vast majority located in Austria, Germatyngary, the
Netherlands, the UK, Spain and Sweden. In addition, some producers of wiscamai
photovoltaic, consultants and experts were added to the address daabas#l. The

addresses were identified through a database of a Swedish company (PAR-guide

In total, the questionnaire was distributed to about 450 actors as follows: 100 in Sweden, 75 i
Germany, 75 in the UK, 75 in the Netherlands, 75 in Spain, 30 in Hunga®0andAustria.

Out of these, 36 was returned and thus giving an answer frequency.of 8%

3 Attitudes and expectations concerning engagement in

renewable energy technology

3.1 Perceived environmental risk

The respondents were asked how they perceive environmental efeetatgd by the use of

conventional energy technologies. The results are summarised in figure 2.

Relevenace of RET-longrunEVR2D e —————— -1 [ -
Relevance of RET-10 yrs EVR2C
Relevance of RET-5yrs EVR2B mmmmmmi— T — —  F—
Relevance of RET-at present EVR2A msr——mmwyr—1———— 17— p~ e
Percievedrisk-longrun EVRID MmN Ty e e
Percieved risk-10 yrs EVR1C
Percieved risk-5 yrs EVR1B

I
[
Precieved risk-at present EVR1A I : ml
Pure speculation EV14 ‘ T @2
New risk EV13 ‘  BEHONHD B3
Arising with long delay EV12 1 T 4
Unknown to those exposed EV11 : T I- g
Observable EV10 ‘ I I o5
Not affecting me EV9 ‘ | EEE o6
Voluntary for those exposed EV8 R o7

Not affecting future generations EV7
Non-catastrophic EV6

Equally distributed EV5

No consequences EV4

Ofvery local impact EV3 W1~ 71 [ -7 T T T

Not threatening EV2 T

Controllable EV1

Dimensions of environmental risk perception

80% 100%

Frequency of scores

Figure 2: Frequency of response to the questions conceamingonmental risk perception. Scores range from 1
(very weak perception) to 7 (very strong perception

1 29 of the total 36 questionnaires were returned®wedish actors. This study will therefore havereagbias
towards the Swedish electricity sector.
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As shown in the frequency table, the response scores are litigla @ouple of exceptions, to
the questions concerning environmental risk perception. The total awdrgeresponses to
guestionsevlto evl4being 4.4. With average scores above 5 it is found that the majority of
respondents believe that the environmental effects generated frgarmothection and/or use

of conventional energy technologies are not of local impex8 (average: 5.6), affecting
future generationse(7, average: 5.2), not voluntary for those expose@ (@verage: 5.5) and

is scientifically confirmed&v14 average: 5.3). A majority of the respondents also believes
that the corresponding effects are threatenawg (average: 4.5), with fatal consequences
(ev4 average: 4.2), unequally distributex§ average: 4.2), catastrophevg average: 4.3),
personally affectede{/9 average: 4.9) and an old riskv(3 average: 4.6). The strong
association between the use of conventional energy technologiesodad \garming could
explain the low score of questioavl2 (average: 2.9), where the majority believes

environmental effects to arise with long delay.

The combined environmental effects over time generated by coowehtienergy
technologies are dealt with in EVR1 questions, and are by thengstity believed to be at

the present high (EVR1A, average: 4.4), even higher within fiveemoyears (EVR1B-
EVRI1C, average: 4.7 and 4.9 respectively) and as very high in the long run (EVR1D, average:
5.4). Given the average score of the responses to questitnres14(4.4), it is no surprise
that there is a strong correlation between the questiohevl4and EVR1A. The correlation
coefficient (adjusted R value) is 0.62 and indicates that EVR1A is indeed a good
representation of the combined corresponding environmental effects arabent. The
correlation is, however, increasingly weaker over time betweemean scores evlevl4

and EVR1B-EVR1D, with Rvalues of 0.55, 0.53 and 0.39 respectively. The majority of
respondents thus have perceived the combined environmental afféel®iyears and in the
long run as greater than when facing the various aspects obremeéntal effects in questions
evlevl4 Hence, yet again, the association between global warmingoanértional energy
technologies may explain the conception of increasing environmental problemsneyeartd

that the answers tevlevl4is a representation of the present perception of corresponding

environmental effects but not what to expected in the future.

The EVR2 questions ask the respondents to elaborate on the relfaratheefirm to develop
or adopt RETs in response to the corresponding environmental consequeecethdtigh

this in general is considered as of great importance by thaityaf the respondents, which
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the averages scores of 5.2, 5.4, 5.5 and 5.6 respectively indicate@AEXAR2D), it has
very low correlation to the various environmental aspects dealt iwigtvlevl4 Albeit
slightly increasing for the mid-term (EVR2B and EVR2C), &Mglues are below 0.10.

In addition, an environmental risk composite index was computed as (EVRDPYE. The
adjusted Rvalue between this index and the scores of questighevl4are 0.40 for “at the
present”, 0.45 for “in the next five years”, 0.41 for “in the nextytears” and 0.30 for “in the

long term”.

3.2 Perceived economic risk

The respondents were asked how they perceive the economic riskifdirthemplied by

developing or adopting RETSs. The results are summarised in figure 3.

Economic risk-long run ERd

Economic risk-10 yrs ERc

Economic risk-5 yrs ERb

Economic risk-at present ERa

Venture of developing RET posssible erl8
Deweloping RET-substaintial losses erl7
RET competing with incumbent tech. erl6

Dewelop RET-affecting competitiveness erl5 T T ml
Available humna resources erl4 ] m2
Available financial resources erl3 I T m3
Growth opportunities er12 I I o4

Outsource know-how-loss of control erll I I
Costumers willingness to pay erl0 1= as
Follower rather than pioneer er9 I ] o6
Launching RET-"ahead of its time" er8 I | NN a7

First-mowver advantage er7
Opportunities er6

Time requirements er5

Costs of R&D er4

Required R&D er3

Uncertainty in env. Regulation er2
Business opportunities erl

Dimensions of economic risk perception

0% 20% 40% 60% 80% 100%

Frequency of scores

Figure 3: Frequency of responses to the questions concethimgerception of economic risk and benefits
related to developing or adopting RETs. Scoresedmym 1 (very low benefit/very high risk) to 7 (yehigh
benefit/very low risk).

The average to the scores for the questestiser18is 4.2, indicating that the respondents in
general perceives a rather high risk with the involvement imsRBEighest risk perceptions
(scores above 4.5) is found in the uncertainty in environmental regulatraverage: 4.5),

the time requirements to develop competitive REGI, (average: 4.7), to appropriate the
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benefits of developing or adopting RETer§ average: 4.6) and the certainty weather a
venture to develop or adopt RETs is possield§ average: 4.8). There is also a high risk
(average scores ranging from 4.0-4.5) associated with the plabsisileess opportunities
(erl, average: 4.4), the required R&D to develop RESrS, (average: 4.0), the advantages of
being a first movergr7, average: 4.2), the risk of launching RETs “ahead of its tireeS; (
average: 4.2), the growth opportunities12, average: 4.1), available financial resources
(erl3 average: 4.2), available human resoureet3 average: 4.1), the plausibility for RETs
to compete with incumbent energy technologerd § average: 4.0) and substantial losses of
pioneering the development or adoption of RE@KLT, average: 4.1). The risk of loosing
“know-how” when outsourcing resources is, however, considered relatigaly (érll,

average: 3.2).

The general economic risk perception of developing or adopting R#hich is asked about
in questions ERa-ERd, is diminishing over time. The averages scdeereasing from 3.7 at
present to 3.4, 3.1 and to rather low 2.8 in the long’term

A regression between the average score of the various dimensioasomdmic risk
perception (questioerl-er18) and the general economic risk perception resulted fnvalRe
less than 0.03 for all time periods. In order to find some determif@ntise ER questions, a
stepwise regression was applied and resultingimaRie of 0.55. Thus, ER is determined by
the following dimensions: the required amount R&P3, the associated costs of R&Er4),
the venture of launching RETs “ahead of its timei8], costumers willingness to pay for
RETs erl0), the affect on a firms competitiveness from developing REEF$5), losses
related to pioneering the development or adoption of REEF$7( and the venture of

developing or adopting RETSs is possileel®).

3.3 Attitude in general

Question A2 in the questionnaire aimed to assess the general athivates developing or
adopting RETSs. The scores of this question will be tested aghesthvironmental risk index
used in section 3.1 together with the general economic risk perceptorder to see if A2

may be used as a representation of environmental risk and economic risk.

2 Note that the scores of questions Era-ERd have ineerted during the analysis compared to the tiprezaire

found in the appendix to macth the questieriserl8and a low risk-high risk scale.
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Table 1: Regression of the attitude towards the developroemidoption of RETs on combined environmental
and economic risk perception (unstandardised aieffis).

Attitude
Variables At present 5to 10 years In the long run
Mean (EV_index, ER) 0.61*** 0.64*** 0.51%**
Constant 2.71 2.71 3.14
R? 0.38 0.54 0.49

*p < 0.05; **p < 0.01; **p < 0.001

Since all coefficients are significant at level p < 0.001, andesponding R value are
sufficiently high in all time periods with, perhaps, the exceptiofabpresent”, A2 is indeed

a good representation of the environmental and economic risk perceptions.

4 Willingness to comply with social norm

4.1 Perceived market pressure

The respondents were asked how they perceive the signals from ket migh regards to

develop or adopt RETs. The results are summarised in figure 4.

Market pressure-long run MPd

Market pressure-10 yrs MPc

Market pressure-5 yrs MPb

Market pressure-at present Mpa

Customers demand mp4

Quick adopter of new tech. mp3

g
>
%]
0
g
S ml
2 Heterogeneous market mp8 I [ @2
IS
E Hostile competition mp7 [ [ m3
2 o4
‘s Complay with customers demand mp6 | BEEE: o5
@
g Customers pressure mp5 I [T o6
%) ov
c
©
(2]
c
[
E
a

Competitors engagement mp2

Pace of tech. Innovation mp1

0% 20% 40% 60% 80% 100%

Frequency of scores

Figure 4: Frequency of responses to the questions concemanget pressure. Scores range from 1 (very weak
pressure) to 7 (very strong pressure).
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As visible from the frequency table, the scores are gepdngh with a total average on 4.7,
which, thereby, indicates that firms do sense a certain pressoreéhe market to develop or
adopt RETs. This is especially true with regards to the cotopeintention to develop or
adopt RETs rip2 average: 5.1), being a quick follower to new technology developments
(mp3 average: 5.0) and complying with costumers demarf (average: 5.6). Even though
the perceived costumer demand to develop or adopt RETSs isnighy €Coupled with a high
score to comply with this demanohi§g, the score of customers to push the firms to develop
or adopt RETSs is slightly lessnp5 average: 4.6). The pace of technological innovation is
perceived as generally fast within the respective businefds finpl average: 4.7); the
competition is not considered as very hostigp{, average: 4.0), as with the market, which is
not looked upon as heterogeneous and challenging firms to develop or RiE®pt to

maintain a broad line of products/serviceg8 average: 3.5).

The perceived general market pressure at the present scoresrageaof 4.3 (MPa) and is
increasing over time with averages of 4.7 (MPb) and 5.2 (MPc) fquetieds of five and ten
years respectively, and is perceived as very high in the longw&iman average of 5.7
(MPd).

Regression between the detailed questions mpl-mp8 and the generangufta-MPd
indicates a significant level of explanation (all with p < 0.00hg adjusted Rvalue
increases from 0.40 at the present to 0.46 in the mid term and dea®&s28 for the long
term. As with the averages scores, the mid term (MPb and MRwjides the best
representation of the detailed questiomsl-mp8 Looking closer at the questions asked in the
guestionnaire, this might not come as a surprise since a maybtitygm let the respondent

take position on what theyill do, in contrast to what theye doing.

4.2 Perceived community pressure

The respondents were asked to assess the community pressumeags.gnedia, the general
public, lobbying, important staff etc.) on the firm to develop or ad&I<R The results are

summarised in figure 5.
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Figure 5: Frequency of responses to the questions concethéngerceived community pressure. Scores range
from 1 (very weak pressure) to 7 (very strong press

As with the perceived market pressure, the total average scotteefguestions concerning
perceived community pressure is relatively high with a totatameeof 4.7. A vast majority
indicates a strong pressure from both their most important bblders ¢pl, average: 5.6),

as well as the importance of developing or adopting RETs wigarde to withhold a good
public image €¢p2 average: 5.6). Not very unexpected, the environmental advisors of the
firms seem to constitute some internal pressure to develop orRE®BtCp4, average: 5.1).
Generally speaking, the majority of respondent consider theirtéirdo what both the local
and regional community think they should with regard to develop or adopt RipTs
average: 5.1); as for complying with the firms’ important s{gfflQ average: 5.2). The
respondents do believe that local and regional communities may pushahggwelop or
adopt RETs within the next five earspg average: 4.5), and, in general, they perceive the
local community strong enough to do sp& average: 4.8). Noticeably is also that about half
of the respondents consider opposing pressure and interest groups to hzoxeeth®o delay
the production and sale of RETpL3 average: 4.2).

Given the rather high average scorecful-cpl3 the general community pressure at the
present is, however, not considered as particularly high (CPa, av8rageiut will increase
in the future (CPb, average: 4.3; CPc, average: 4.7 and CPd, averagks Svith the market
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pressure section (section 4.1), these question are facing gundests with statements on

what theywill be doing or what theghould bedoing, in contrast to what theye doing.

Regression between the average score of the detailed quegtassl3and with the general
questions CPa-CPd shows, although significant (p < 0.03), low covredaiith adjusted R
values of 0.11, 0.16 and 0.27 respectively. A much better model is achievednthineug
regression betweenpl, cp3 cp6 cp8 cp9 cplQ cpll and cpl2 This yield as good
correlation as 0.74 (adjusted Ralue) for the “at present” scenario but is decreasing over

time to 0.69 for mid term and 0.58 for the long term.

4.3 Perceived regulatory pressure

The respondents were asked to assess the perceived regulateuyg(eegulations, policies,
local and national authorities etc.) on the firm to develop or adofiisREhe results are

summarised in figure 6.

Regulatory pressure-long run RPd
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Regulatory pressure-5 yrs RPb

Regulatory pressure-at present Rpa
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Figure 6: Frequency of responses to the questions concethingegulatory pressure. The scores range from 1
(very low pressure) to 7 (very strong pressure).

The total average score for questiop$-rpl4 is 5.0, indicating a perceived high regulatory
pressure given the dimensions in the questions. It is believechéhaational environmental
authorities constitute a pressure to develop or adopt Rfpbsdverage: 5.5); most seem to
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think that their respective firms do what the national environmentbrities think that they
should do p7, average: 5.2), and almost as many believe that the national enemtahm
authorities have the power to force them to develop or adopt Rip8s dverage: 5.1).
Further more, a vast majority believe that internationaleagests have a significant impact
to whether they will develop or adopt RETs within the next fiverydp9, average: 5.4), as
the same with European policies and directivp$( average: 5.4) which most consider to be
following what is prescribed§l1l, average: 5.9). The local environmental authorities are not
at the same extent considered as a source of pressure to davatigpt RETs (rp3, average:
4.0). The respective averages of the various regulatory sourcessetipr are: 4.0 for local,
5.5 for national, 5.4 for European and 5.4 for international; hence, nationaitancational

pressure is perceived as of greater impact in comparison with local pressure

Just as with perceived market and community pressure, the awragefor the general
pressure at the present is relatively low, scoring an averfag® (RPa), but is significantly
increasing over time, 4.4 (RPb) and 4.9 (RPc) for the mid tand,is believed to be far

greater in the long term with an average of 5.5 (RPd).

Regression between the average score of the detailed quegtibmpld) and the general
questions (RPa-RPd) shows an over-all weak correlation, none exceediadjusted R
value of 0.23. A slightly better level of explanation is found when usgrp3, rp4, rp7,
rp9 andrpl3 as determinants. In this model, the “at the present” scenaria Rasalue of
0.40, decreasing to 0.33 for the mid term, but is increasing to 0.5Befdorig term. Hence,
the general trend from section 4.1 and 4.2 withstands, with the percep@onincreasing

pressure in the future.

4.4 Social pressure in general

Questions pspl and psp2 in the questionnaire asked the respondents tdhassessal
pressure from important people and institutions and the social pressugeneral,
respectively, towards developing or adopting RETihe scores of these questions will be
tested against the mean value of MP, CP and RP, used in sectich® 4id 4.3, in order to
see if pspl and psp2 may be used as representations of the social pressure.

% Not that in the attached questionnaire, thesetipmsshave conversely indexes; i.e. pspl=genersspre,

psp2=stakeholder pressure.

20



Table 2 Regression of the impact (on the production ofTBEof the social environment in general on the
combined effect of perceived market-, communityd eggulatory pressure (unstandardized coefficients)

Social pressure in general Pressure from stakeholders
At 5 to 10 Inthelong At 5 to 10 In the
Variables present years run present years long run
Mean (MP, CP, RP) 1.04%**  1.09*** 1.27%** 0.81***  (.83*** 0.88***
Constant -0.1 -0.4 -1.3 1.15 1.07 0.74
R? 0.54 0.57 0.68 0.36 0.42 0.48

**p < 0.001

As seen from the table 2, all variables are highly signifigéttt fairly good R values all
over. The level of explanation for the over all social pressurentged, higher for the
corresponding question (psp2) compared to the stakeholder pressureEgbket of them is
significant (p < 0.001) and may thus be used as a representatlus gocial pressure. Note
also that same trend is observable in this regression, i.e. the social pieesgpezted to raise

in the future.

5 Control over the innovation process

5.1 Technological capability

The respondents were asked to assess their technical and orgaaiseapabilities to

develop or adopt RETSs. The results are summarised in figure 7.
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Figure 7: Frequency of responses to the questions concetealmical and organisational capabilities. Scores
range from 1 (very low capabilities) to 7 (very Inigapabilities).

The total average for the score of questitsistcO is 4.6, but is somewhat reduced as a
consequence of some questions being more appropriate for producers amgeisvef
technology rather than adopters; da® andtc5, which both, indeed, score lower averages
compared to the rest (3.4 and 3.5 respectively). High averages samefound for the
likelihood of identifying necessary suppliers and procurement chiwinsaferage: 5.5), the
ability to procure equipment and machinetg8( average: 5.4) and the necessity of an
exciting supporting infrastructure is considered as of great impua&t¢c9, average: 5.8). A
majority of the respondents do seem to believe them capable stiagsthe technological
feasibility of RETs {c4, average: 4.9) as well as finding the venture to develop RETs Bs like
(tc6, average: 4.8).

Even though the majority of respondents seem to believe thes fioasess the necessary
technical capabilities to either develop or adopt RETS, the deviera on the knowledge
available on the market place is, in a comparison between avelages,at the present
(TC1a, average: 3.8). The general view on the own technological ligp@nt2a) scores an
average at the present to 4.8, i.e. significantly higher than TCla #&et however,
increasing over time and are in the long term perceived tather good, both for the firm

and the market place (TC1d, average: 5.6; TC2d, average: 5.5).
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Regression between the detailed questiwistcO9 and the general questions TC2a-TC2d
shows that the best representation is found for the “at thenpresenario, with an adjusted
R2 value of 0.42 and significant at a level of p < 0.001. The correlasoneaker for both
the mid term scenario (0.37) and the long term (0.32) and, just apiéstéiongcl-tc9 are
formulated, the correlations values indicates that the respondentscbasilered their
present technical capabilities and not their future ones. Thus, T&%abe used as a

representation of the perceived firms’ technical capabilities.

5.2 Organisational learning
The respondents were asked to assess the internal capabilitggmaiatand generate new
knowledge concerning the development and adoption of RETs. The resulishanarssed in

figure 8.
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Figu