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1 Introduction and objectives

The aim of this study is the characterisation of relations detvinnovation willingness
of the relevant actors and driving forces and barriers foraleldpment and diffusion of
“biorefinery combined with biogas”. This innovative technology is devalpmt the

interface of agriculture and industry as well as the energgprsdt involves the industrial
and energy use of renewable resources. The research approaemisirgcal method for
the classification of drivers and barriers and the identificatiomadels which describe
the innovation willingness in relation to these factors. The studydes all relevant
groups such as technology developers, users and administrations. Thehasudn

implicit assumption that the diffusion of technologies does not happgematically as

soon as there is a demand on the market or a technology push thrguigliae and

other policy measures. The innovation mechanism is regarded tadiemore complex
and multivariable.

The methodology of the survey and theoretical background are desorilbbapter 2.
Results related to the components of the model, namely expectaimohsttitudes
towards developing/adopting biorefinery combined with biogas, willingt@somply
with the dominant social norm and control over the innovation process aenia@ in
chapters 3, 4 and 5. Chapter 6 include an overall analysis of donslaetween barriers
and drivers as well as simulation of diverse policies. Chapter B autnmarize needs
and solutions for policy instruments and research and conjunct the waidgpaz to the
next work packages for policy analysis.

2 Methodology

This section contains
A case study selection and description (2.1 -2.4);
The approach to gathering data, scope of the gathering data exercise (2.5);
Interviews
Documents
Questionnaires
Sample selection — for interviews and for questionnaires (2.6)

2.1 Study selection and description

The “biorefinery combined with biogas” case study is selectedrdiog to a ranking
process described in the “Background Study Agriculture” of the POPA-CTDAqbroj
The detailed discussion of the ranking of technologies accordirgitoenvironmental,
technical, economical and political aspects is documented in Anrexhg Background
Study Agriculture.

The “biorefinery combined with biogas” is expected to have advantages for:
generating a perspective for alternative land utilizatigeeslly through refining
biomass from grassland (a driving force for agro-environmental nesaand the
conservation/maintenance of cultural landscapes),



improving the competitiveness of the agricultural sector in Europeughr
multifunctional agriculture and new products (a driving force fotasnigble rural
development and creation/maintenance of jobs) and

potential for reducing greenhouse gas emissions and combatingectimatge
through substitution of oil-based materials (Danner et al. 1998).

Beside raw material and technology aspects, biorefinery candeptEurope are
particularly characterized by the approach of considering and gagftention to
sustainability criteria and the incorporation of technologies a@gional structures
summarized under the key word “sustainable rural development”. Siocefibery
supports alternative land utilization, it could improve the flexibibtyhe production and
induce a positive impulse for agro-environmental measures in the agatdector, if
technology and organisational innovation go hand in hand.

Developing sustainable green biorefinery systems requires a ratmobi of central and
decentralized / localized units, i.e. large scale conversion andgsiog plants that take
advantage of economies of scale must be combined with smaller afidddaunits as
close to biomass feedstock as possible, resulting in improvements to rural economies
An important motivation for the selection of biorefinery in this gtiglthe fact that the
organisational structure for the implementation of this clusteredfnologies is still
being shaped. The results of the POPA-CTDA project can therefsis the design of
appropriate measures for the member states to maximise thwepaspacts of the
technology and avoid potential negative environmental and economic impacts.

2.2 State of the art

Biorefineries generally process bio-based feedstock into neulilue-added products,

e.g.:
- chemical intermediates (e.g. lactic, acetic or citric acid);

solvents (e.g. ethanol, acetone, butanol, esters);

fuels, adhesives, industrial enzymes, fermentation feedstocks;

materials: biodegradable plastics, bio composites, construction iasgtarew

fibres.

Green biorefineries are the most important biorefineries foaghieultural sector. They

utilize green biomass as primary resource (e.g. grass, clgreen agricultural crops,

etc.). However, in this case it is necessary to solve thegstprablem, i.e. green

biomass has to be preserved so that it is available for longedg@f time in order to

allow continuous year-round operation of the plant.

In the Netherlands, considerable efforts are being made edbect to whole crop

utilization of green biomass (Ketelaars 2001) with a pilot ptgrgined in 2002 (Hulst

2002).

In Germany, a research group (Kamm et al. 1999) started to usesiiffuices for lactic

acid fermentation in 1996. As green biomass is rich in bulk-componegnts-fre

carbohydrates, proteins and fibres, it is these components that shweldosehe basic

exploitation. "Low-volume, High-price" specialty chemicals likeactive substances

(carotenoids, isoflavonoids, etc.) are expected to increase the tyiailsuch green

biorefinery systems.



During the last years a holistic concept for green biorefinerybeas developed in
Austria (Kromus 2002). This concept is based on a decentralizednsigstake account
of the small-scale agriculture. However, the system is lanttund grass silage
fermentation and the production of lactic acid and amino acidsdlyged proteins). For
this reason, the main focus of green biorefineries is direct@dodticts such as lactic
acid, other organic acids, proteins, amino acids, carotenoids, other pigments
monosaccharides and fibres and the resulting applications.

Following the basic elaboration of different integrated systenisirope (centralised and
decentralised), research is currently focused on intensifyingotinersion processes and
the search for high-yield strategies in optimised cradle-teegsgistem setups. A number
of decentralised approaches mean that a special focus is put on the integratidésof SM

2.3 Key issues:

The “biorefinery combined with biogas” is considered in this study as a chfster
- agro-environmental activities for production of input to the biorefinery,
different processing stages of raw materials within and outside farms,
management strategies for an optimum material flow in agriculture,
marketing of products and social aspects of technology development and
implementation.

A summary of the results of the literature survey
Some barriers for development and implementation of biorefineries:

Economic
Higher price of renewable raw materials: For the productiobubif products
renewable raw materials usually have an economical disadvaasageey are
priced higher than fossil or mineral resources, compared to tegpective
product yield (Halasz et al. 2003).

Technological
Medium stage of technology-development: Technology is still in diumestage
of development. Final statements about feasibility are not yetp@g¢kiromus et
al. 2004).

Organisational
Lack of appropriate logistics: Raw material production is digabzed, transport
densities are low and shelf life is usually short. There isallenge in regard to
the organisational structure (combination of central and decentralizis)),
logistics as well as storage technologies (Kromus et al. 2004).
Goal conflicts: Different actors have different expectatiohthe implications of
the technology. Furthermore, different goal conflicts such as eftesttiveness
and environmental protection need to be discussed and solved (Schidler 2003).



Some drivers for development and implementation of biorefineries:

Economic
New sources of income for farmers: Farmers do not remain indlterole as
supplier of raw material, they manage the cultivation of cfopdiomass and
conversion into energy (Karpenstein-Machan 2001).
Bio refineries as multi-product plants, thus increasing theiefity of utilising
the available biomass. Using low price or waste materials ahsingt these
resources to the utmost possible degree. This will compensatkefanterent
economic disadvantage of renewable resources and allow these tedsatogi
compete with conventional processes on the base of fossil resddatasz( et al.
2003).
Creation/maintenance of jobs: Decentralizing could generateifohsral areas
thus considerably reinforcing the economic structure of thesenzgis well as
raising the skills of the workforce in these regions, since dpgrttis technology
needs up-to-date technical knowledge especially in the field eimnicial
engineering (Kromus et al. 2004).
Market potential: “Grassland industry” could take second place behirtdrther
industry in the non-food sector based on renewable resources (Kronalis et
2004).

Economic/technological/market
- Development of key-technologies in the bio-industry field: Bioesfgs involve
among other things biochemical processes, the separation of enzyends;ame
technology and other important technologies for bio-technology (Kromus 2004).
High market potential: Lactic acid from biorefineries is thrganically based
platform chemical of the future (Kromus et al. 2004).

Technological/organisational

- Innovative solutions: Storage and first processing steps may &tedoon farms,
leading to a new approach to the “site” of production — resulting inreavative
combination of decentralized and centralized process units (Halasz et al. 2003).
Solution for using grassland: Abandoned grassland (feedstock for green
biorefineries) is going to become a serious surplus problem for agricultuestHa
et al. 2003).
Improvement/maintenance of cultural landscapes: The exploitatigmastland
pasture might have intriguing side effects like the conservationngm@vement
of cultural landscapes or the so-called “stay option” for farnfiéremus et al.
2004).



2.4 Relevant actors

The most important relevant actor groups for the “biorefineries cowhbuith biogas”
case study are:

technology developers (manufacturers of plants, engineering firmsjc publ
research institutes, pioneer farmers, agricultural cooperativetiss¢ investors,
consultants)

users (farmers)

consumers of products

governments (agricultural and innovation policy as well as policgri@ironment
and sustainable development)

other relevant actors: rural development agents, rural society, consultants.

2.5 Approach to gathering data, scope of the datag  athering exercise;

The WP2 is based on interview and survey data. The interviewsopereended with
the intention of collecting in-depth data. 16 one-hour interviews were ca&uduct
according to a provided interview guide:

general questions to orient the interviewee to the relevant subject matter
indications for the interviewer regarding the types of inforamatiequired from
the interview (to assist in managing the interview and keepinontheviewee on
track).

The gqualitative stage of the case study summarised the inteesponses according to a
standardised format geared to the questions included in the intepvaacol. The
qualitative stage aimed at eliciting the most relevant inddion (salient beliefs)
concerning the adoption (or development) of the “biorefinery combindd mogas”.
The interview comments in the context of the industries, markektalicies that apply
to the technology, plus drivers and barriers mentioned in the intendaee compared in
this report with the results of the survey for each issue.

In an analytical stage, the context provided by interviews and ttigtmaind studies
(WP1) was used to determine the relative importance of the risaamel drivers and to
flesh out the quantitative analysis. The basis for the questionnaseawmatrix of
definitions (its structure is included in the appendix).

The quantitative stage of each case study summarises the mspegses according to a
standardised format that includes survey description, analysis @niner of policy
recommendations to be discussed in the WP3 workshops. This report istegsagbts
from the qualitative stage to the empirical results of the ga#mé analysis to each
topic. The structure of the research of relations betweeretsaand drivers is presented
in a four level model.



The first and second level describes that the Innovation willingmedsultimately the
engagement in the development (or adoption) of cleaner technologibe eaplained in
terms of the decision makers’ attitude towards the developmei¢arfer technologies,
the perceived social pressure to innovate in cleaner technologi¢heacontrol over the

innovation process as perceived by their decision makers.

The first level can be explained also in terms of the perceptions of: envirohnsgta
economic risk, community pressure, market pressure, regulatory pressure agicahol
capabilities, organisational learning, strategic alliance and netwbddalaboration.

Examples for the questions in the 4. level are given in the next table:

Table 1:Examples of rationales that will organise the search for barriers angedriof
innovation in cleaner technologies

Environmental
risk

The goal is to gain a better understanding of dmtimakers concerns about the hazards that t
business may generate for host communities andvitier environment. The questions to
answered are: Under what conditions business @esivare considered environmentally safe
risky? What do decision-makers take into accountdeepting or avoiding the creation
environmental risks?

Economic risk

In the literature on technological change ‘uncettaiis considered to be the central dimens
that ‘organises’ innovative activities. Thus, twaegtions will orient the exploration ar

assessment of decision-makers perceptions of edontsk regarding the development of clepn

integrative technologies: ‘What constitutes undefy®' and ‘How do decision makers
conceptualise economic risk and uncertainty?’

Regulatory
pressure

In the literature on environmental policy it is wlg recognised that the major driver

environmental protection in industry is the enfonemt of environmental regulations. The

heir

be

or

of

questions here are if the decision makers expeariemty pressure from diverse regulatory

schemes? Furthermore, are self-motivated or infamyg willing to comply with environmenta|
policies and regulations targeting technologicarae towards cleaner production?

Market
pressures

The market operates under well-institutionaliselkgithat have matured as a result of a sg
development process. The assessment of the peatcedaal pressure arising from the mar

intends to gauge the extent to which any form ofisdonorm regarding clean technology

development is present in the markets where thinésses operate.

cial
et

Technological | What specific technological and absorptive captdiper sector are needed? What are or| are
capabilities there technological opportunities?

Organisational | Do the sectors of interest hold enough organisatioapabilities to engage in the development of

capabilities clean integrative technologies? What are thesebilitms? To what extent they are held acrgss

sectors?

The next figure shows the assumpted relations between the four levels.
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Figure 1: Levels of explanation of environmental innovative behaviours in cleaner

technologies

Questionnaires are documented in the Appendix to this report.
2.6 Sample selection — for interviews and for quest  ionnaires;

The sample of interviewees ought to cover a wide range of actors who armedneéh
biorefineries and/or biogas. So we interviewed 16 interviewees from amongst:

. Technology developers
. Researchers
. Administration staff in the field of agriculture, environmental policy andarese
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. Potential users

. Consultants and promotors

. Representatives of regional development
. Farmers

. Biogas producers

. Representatives of industry

The interviews were mainly carried out face to face. In two casesnegmed telephone
interviews. Two interviews were performed in the New Member State€By R

The experiences with the survey concerning “Biorefinery consbwmi¢gh biogas” (from
December 2004 to May 2005) are presented below:

The first group of questionnaires was sent in December 2004 tor&abyeost. These
guestionnaires were translated into German and prepared for replieaper, because
not many farmers are familiar with digital or on-line questionnaires.

In January 2005 we started to send the original questionnaires irslEbgl e-mail to
about 50 technology developers and 50 administrative employees, whom dve ha
identified as relevant for the “Biorefinery combined with Biogaase study. We also
phoned the people.We contacted to ask them to reply to the questionnaires.

The on-line survey started in March 2005 with the same list plus 36 mi@rnational
addresses. During March, April and May we also made more tharelEphdone calls,
held five face-to-face interviews, gave a conference presentation abfjketpwith more
than 40 questionnaires distributed at the conference, and sent more 15fhgagst via
e-mail to the updated addresses in the database in Austria, therlleds, Germany,
England, Spain, Sweden and Hungary. In total we distributed 420 questisrarairgve
have received 46 completed questionnaires.

The results of the quantitative analysis and the integrated dgwali@nalysis to each
topic are presented in the next section.

3 Expectations and attitudes towards developing/ado pting
biorefinery combined with biogas

The aim of this section is to describe what and to what extead@ting (or developing)
unit expects positive or negative outcomes from the adoption (or dewetoprof
biorefinery combined with biogas. This favourable or unfavouratéduationmay arise
from many factors that we will cluster into social outcomes and economic ogtcome

3.1 Environmental risk

The issues Evl to Ev14 in Section Il of the questionnaire (Appendix) adthes
environmental effects generated by agriculture for biomass produdthese effects are
indeed very different and the pilot Hypothesis based on interviews results was:
Every form of biomass production and utilisation has an environmental impact.

The results of the survey on perceived environmental risks show aamige of different
responses from a very weak perception of the effects of enviroalmésks to very
strong effects. However low scores predominate in most of questanterning the

12



environmental risk of farming (mean scores between 1.6 and 3.3). The csksidered
in the sample to be known and scientifically confirmed. The ntgjafi respondents
consider risks to be local and controllable, observable and non-catastrophic.

CTrelevanceinlongerterm:ev_2_L I

CTrelevance next 10years:ev_2_10 I

CTrelevancenext 5yearsiev_2_5 I

CTrelevanceat the moment:ev_2

Risk levelinlongerterm:ev_1 L

Risk level next 10years:ev_1 10

I ml
Risk level next 5years;ev_1 5 [ T

I N m2
Risklevelat themoment:ev_1 [ T
m3

Certainty of effects:ev14

New-oldrisk: ev13

] | @5

I — —

| o6
I |

L | o7

] | |
Personal effects:ev9 ]

Legitimacy level: ev8 [ ]

Generational effects: ev7 [T ]

Catastrophicimpact: evé [ ]

Effectsdistribution: evs [

Consequences: ev4 [

Global-local impact: ev3 [ ]

Threat:ev2 [

Controllability:evl [T ]

Effectsdelay:evl2

Exposion: ev1l

|
| \ m4
|
I

Observability: ev10

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

Response frequency per rank (%)

Figure 2: Frequency of responses to the questions concerning environmental risk
perception. Scores range from 1 (very weak perception) to 7 (werygsperception),
CT: Clean Technology, n=46

Risk perception increases in figure 2 for the general affieetss over time (at present, in
the next 5 and in the next 10 years and the longer term). dtliscdn be explained
through expected problems in the agriculture which can not reallyisedsonly through
a special technology. A part of perceived environmental riskst algso due to possible
rebound effect in case of intensive agriculture for production of biofeasadustrial
use. For example the substitution of fossil energy and matesalnees to avoid the
environmental risks of the use of fossil resources do not alwagstdeanvironmental
benefits. There is a need for sustainable energy and product systensing renewable
resources as well.

Potential environmental risks in connection with the biorefinery cordbwiéh biogas
were addressed in interviews about China’s possible future probetisthe food
supply and the demand for agricultural area.
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The argument in favour of biorefinery put forward by interviewees that the crop
plants cannot substitute for fossil raw materials in quantity. Tdreréiorefineries do not
target the food markets. They basically address surplus productef&oders. The
material flow for biorefinery systems is not affected by ¢hep plant situation. Green
land is not applicable to cropland and there is no competition betivelen A developer
of the technology mentioned that even if the food market runs shorty tzeé will
always be abandoned.

3.2 Economic risk

The economic risks regarding R&D investments, capital risks, campeess, growth
risks and consumer expectations achieved mean values between 2.8 andh&5 in t
sample, which mean middle values. The controversial opinion on this issudec
explained partly through the wide range of possible design®dfitinefineries combined
with biogas. The technology can be applied central or de-centtalamvide range of
possible raw materials and out puts in different levels of complexity.

ER_L Economic benefits (7) and risks () in Long term []
ER_10 Economic benefits (7) and risks (1) in 10 years [T mO
ER_5 Economic benefits (7) and risks (J) in 5 years [ ] ml
) ) ) |2
ER Economic benefits (7) and risks (3 at the moment [ ]
@3
Certainty of accomplishment: eri8 [ ]
m4
Likelihood of substantial losses: er17 [ ] @5
Degree of competitiveness against alternative strategies: er16 [T] o6
- (mg
Investment affects competitiveness: erl5 ] —

Necessary intellectual resources in time: er}4
Necessary financial resources in time: eri3
Growth o pportunities doing strategic alliances: er2

Losing control over own know-how: er1l

Costumers willingness to pay more: erl0

Preferto be a adopter: er9

Venture of launching is "ahead of its time": er8

Distribution effects: er7

Opportunity to make profit: eré

Duration to competitive stage: er5

costs of R&D: er4

R&D required: er3 [

The gains for actors: er2

Business/economic advantage to stay: erl [T |

t t T T T i
0% 20% 40% 60% 80% 100%
Response frequency per rank (%)

Figure 3: Frequency of responses to the questions concerning economic risk perception.
Scores range from 1 (very weak risk perception) to 7 (very strong risk perception) f
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individual issues. For perceived general economic benefits (score: 7) andcos&: (%)
(O: not applicable), n=46

The roots of the perceived economic uncertainties are to be foutitk inlifferent
opinions on trends in the green land situation which is essential yetogenent and
implementation of the green biorefinery. A summary of the interview resultatis t
Basic changes in agriculture in the form of general concemirdtends and the
concentration of green land in favoured locations are regarded ag lavimportant
impact (Opportunity to make profit: er6). Less favoured locations bebtessaused, but
should continue to be farmed. Moreover, reduced meat consumption and inteillsive
production cause a decrease of land use even in favoured regiors dédhease of land
use means at the same time the end of farming and the enceoflgné use, the green
biorefinery will have no chance (The gains of the actors: er2)ddiitian biorefineries
always depend on biogas. As long as the situation for green etgagipositive in the
EU, the green biorefinery has good opportunities as a preliminage gto biogas
production) (Venture of launching is “ahead of time”). Utilisationsiddge for biogas
production is validated knowledge (R&D required is a strong barrier: er3)
Addressing the advantages of pioneering the adoption of clean prodwels stated in
interviews that it is not the pioneers who enjoy technologicalradgas, but rather the
later developers. But there can be advantages for users. Somewges mentioned
that pioneers reserve land and will have better access to eageabiogas). Potential
advantages on the market cannot be estimated now. Results of iesgass for actors,
prefer to be a adopter, certainty of accomplishement (er2 to er@ra8y reflect these
discussions.

Other positive aspects mentioned by the interviewees ard tt@ild be a medium term
strategy to switch from conventional agriculture to alternativéhaus, a contribution to
increased farmer autonomy, an increase of image, a socialgstfat the strengthening
of the regional economy and the maintenance of jobs and the landscape.

Another aspect is seen in the local energy supply. However, esepgp}y companies
still have no strong interest in biogas technology (biogas producerg)roblem
mentioned in this context is that the fulfilment of standards is more difficuthail $ocal
biogas plants (administration of environmental technology).

Another item mentioned is the possibility of contributing to the ideaustainable
development, either in the above-mentioned social context or e.gdbging transport
distances through utilisation of regional resources or by biodivepsitigction (saving
cultural landscapes).

Among the disadvantages and risks, many interviewees mentioned Ithehstp
products of the petrochemical sector. As a result, possible produtisas biopolymers
are not economically competitive. A carbon-saving label was meudtiseneral times as
a possible solution. Contrary to the opinion of all the other interviewm®s organic
farmer is convinced that consumers will pay higher prices foebptbducts. A mean
value of 4.4 in the sample for consumer willingness to pay more shwatsthe
respondents did not estimate very high consumer willingness (erl: mean value: 4.4).
Other economic risks mentioned are the risk of private prefinandgthgut the certainty
of future support (farmer), the lactic acid market that has betablshed and the
combination of agriculture and the (chemical) industry that is notlgefied. Even the
logistical aspects of the production processes are not clear. Amaihieomic risk seen
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by some of the interviewees is the lack of the continuation of f(mds for research,
electricity production) and the lack of investors. In this contextabribe farmers argued
that funds for building new networks can have counter-productive £ffmdause new
networks lead to the destruction of existing cooperations.

Nevertheless funds are still seen as necessary but should beopaidompany or
organisation coordinating the activities for technology.

Like other technologies using renewable resources, the greeneoyas dependent on
the weather. In years with dry weather the biorefinery area ¢hHmailused for food
production (a farmer). Other items are possible conflicts of sgagcity in the medium
term (a farmer) and the risk due to the small-scale agricultural seactur

The respondents are not sure of the positive economic benefitse obidrefinery
combined with biogas and there is no linear association between #meahmdividual
economic risk perception factors and general risk perception.

3.3 Attitude as a whole

The general attitude of respondents (calculated through a linear regressidanddsatin

the combined mean scores of EV1,EV2 and ER) shows a weak linear association with the
economic and environmental risk perception.

The higher the evaluation of the economic risk for the development of the techrnbegy
more negative the assessment for the consequences for the business. In itperesxt f

we can see a wide difference between responds in the sample related to the dgpenden
of consequences for the firm and perceived environmental risks. It should be mentioned
here that the perceived environmental risks and perceived economic risks ar@foend t
very difficult assessable for an innovative technology in the agriculture sedterebx

kinds of uncertainties on the general risks of agriculture and technology development
interact to each other and make a clear reply to questions very difficytoriREsnts

reported that their answers to these questions are only a vague assumption.

A2 Consequence for the firm at the moment

Figure 4: Consequences for the firm in relation to perceived economic risks
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The minority of respondents in the sample who assess the environnsn{aérception

as higher expect more positive consequences for the businesthaftkevelopment and
implantation of biorefinery combined with biogas. In the sampleetiseuncertainty and
scepticism as to the environmental benefits of the new technology.
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A2 Consequence for the firm at the moment
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Figure 5: Consequences for the firm in relation to perceived environmental risks

Uncertainty (score 4) is strongly present in all cases in the sample.

3.4 Attitude as a whole - a Summary

Two important points should be regarded during the interpretation of stsreof
attitudes:
General issues:

1. It was a small sample with 46 total datasets with a 1/3 adopess than 1/3
administration and consultants and more than 1/3 developers.

2. Determination of perceived risks through verbal communicatiorrigkg task. A
combination of pictures and words could sometimes help. The resultssin thi
section should therefore only be regarded as a first estimate.

Case study specific issues:

3. There is a wide range of possible designs of the biorefinedewioed with
biogas. The technology can be applied central or de-central witdearamge of
possible raw materials and out puts in different levels of contpleXo it can be
possible that different respondents considered different specifimpbes,
although a description of the technology was attached to the questionnaires.

4. Different constellations of Biorefinery combined with biogasairthe moment in
a development stage between concept, pilot phase and some commercial
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applications. The technology adopters and users are still SMEsfdieethe
economic risk and the lack of venture capital are espe@altyent in the high
perceived economic risks.

5. Expected general environmental problems of agriculture influeieedesponds,
because there is an assumption that complex system of agacoéiarnot be
easily influenced only through clean technologies.

6. An important economic barrier for the innovation willingness is odytaéhe lack
of big industry players in the pioneer groups. Responders and interviavergart
assume that big companies are waiting to be first adopters.

7. perceived environmental risks are according to the data analfyi® sample
correlated to the local and personal relevant perceived riskstdthee small
sample these results should be regarded as a first assumption.

4 Willingness to comply with the dominant social no rm

The aim of this section is to describe how the adopting unit percas/esiportant
referents (i.e., regulators, consumers, market competition, soci@icggotommunities,
shareholders, staff, etc.). In general, it can be said that thest:idor technologies are
guided by and remain within the limits of the dominant social nofins.assessment of
the perceived social norm is intended to gauge the extent to w&hicliorm of social
norm regarding the adoption of the technology is present in the conteete the
adopting unit operates and how willing the adopting units with the pertsocial norm
are. Here it is assumed that those adopting (developing) unithigitiperceived social
pressure will be more willing to engage in innovation.

4.1 Perceived social norm

The primary results of interviews show that perceived social remems to have an
important and dominant role in the decision for the development and adoption of
biorefinery combined with biogas. Results of the survey in part confirm this assampt

Some positive aspects mentioned by the interviewees are tuatidt be a medium term
strategy to switch from conventional agriculture to alternativthoaks, a contribution to
more autonomy for farmers, an increase of image, a socialgstfatethe strengthening
of the regional economy and the maintenance of jobs and the landscape.

On the risk for farmers degrading into energy producersast said that there will be no
division into energy farmers and other farmers, there will ydwee combinations, even
on one farm. This means that the coexistence of different poss#ilir the gaining of

added values can be a genuine enrichment. However material flowsohaedalanced

very well.

The two Interviewees in the New Member States did not ideatifypromoters for the
technology.
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4.2 Perceived community pressure

Although a general importance of social norms is identified thrdlg study there were
some different ideas on specific issues. The opinions of intervseare¢he importance
of public legitimacy concerning the environment differ from vemyportant to no

importance.

Schemes like ISO 14000 or EMAS are mainly seen as not being tanpdor
technology. And even shareholder pressure to adopt clean technolagiesostly not
identified by the interviewees.

Actor groups which are identified as being interested in the amtoptibiorefineries with
biogas in Austria were research institutes concerned with techndegelopment or
green land, the Chamber of Agriculture as well as the MinfsirAgriculture and the
Ministry of Innovation and Technology. One interviewee from the develgpeup
mentioned in this context that the interested persons in the neigiate not in decision-
making positions. Reference was also made to the role of indivith@lators, operators

of biogas plants and the biomass union. Another group mentioned here arg NGO
environmental lobbies and the Green party in Germany. The position ofrinduseen

as cautious.

Other actors and instruments named as possible promoters for adbptiteghnology
are the EU policy for the utilization of biomass, investordhiwiénture capital such as
banks at local level. Tourism enterprises that are inter@stdte preservation of the
cultural landscape and actors interested in regional development mplayppartant
supporting role. EU policies and FP6 are also very important for nhitesaarch.
Examples are nanotechnology, and biotechnology. Local policy and refimasl are
very important for new member states (but are sometimes obstructneseaacher). The
administration plays an important role, because it prepares ie&ate@ rules, which are
important for the protection of public resources.

The result of the estimation of the importance of the role ofrdifiteactor groups on the
development and implementation of the technology by respondents is shown below:

19



cppressuretodevelopis-inlongerterm -_
cppressuretodevelopis- next 10years I |
cppressuretodevelopis- next 5years _-
cppressuretodevelopis- moment --
Pressure groupscandelay:cpl3 |
AN N D B "°
Pressure groupswill oppose: cp12 I | [ ] 1
I N N w2
Global NGOspushtodevelopor adopt cpll _-
| s
company doeswhat staff think: cp10 I | = 4
Important staff of firm pushtodevelop or adopt:cp9 | | El 5
I N || | o6
Local community canlobby/pressure:cp8 I |
| o7
Firm doeswhat local community think:cp7 I |
Local community pushtodevelopin5years:cp6é _
Thefirm doeswhat environmental consultantsthink cps |
Environmental advisorsthink the firm should develop or adopt: cp4 |
Massmediapushtodevelop or adopt:cp3 I |
Publicimage pushtodevelop or adopt:cp2 |
Shareholdersthink the firm should develop or adopt: cpl -_

T T T T T T T T T T
0% 10% 20%  30% 40% 50% 60% 70%  80% 90%  100%

Response frequency per rank (%)

Figure 6: Frequency of responses to the questions concerning community pressure.
Scores range from 1 (very unlikely) to 7 (very likely) (0: not applicable), n=46

More than 30% of 46 respondents consider the role of company staff raps sy
important in the adoption of decisions on the development and implementatiba of
technology. This can be explained through the dominant role of SMEtha@indCEOs
(farmers and firms). This factor does not associate stronglgetteral perceived
community pressure. Moreover it seems to be regarded in the samplearrier for
innovation willingness at the moment. About 45% of respondents regacartiraunity
pressure to develop and implant the biorefinery combined with biogasyasniiely.
This is because of the lack of lobbying for industrial use of rab&wvresources. The
pressure from shareholders is estimated by more than 25%asiniikely, too. The
biorefinery technology is in the concept phase. Only some typbsogas production
concepts are commercialised. In most cases respondents have dmpereas which
lead to averages of between 3 and 4 for issues such as commurstyeresough the
mass media, environmental advisors, local community, and important cprsigdéf. The
opinion of environmental advisors (described through cp4) has the mdstisynto the
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general perceived community pressure at the moment. The rglebail NGOs (cpll) is
regarded in the sample without regarding the new member atatess important (cp 11
mean: 2.9). This can be due to the local character of design oédheotogy. This
assumption should be checked with the results of the study of new metabes.
Respondents estimate a slight increase of community pressaeefutdre (The mean of
cp from 2.5 at the moment to 3.4 in the next 5 years, in the next 1€ aedrin the
longer term there is an average of about 4, which shows also antaumty in the
responses). A strong association between individual factors andabe&oenmunity
pressure is not found in this sample R0.15). The best association is found between
the opinion of the environmental advisors (cp4) and the general perceivedundgn
pressure at the moment. This factor can be regarded as a good contrdbfgmtoceived
community pressure. Since SMEs rely strongly on the opinion oC#®s (cpl0), it
could be augmented that a better communication of environmental adwido@E®s of
SMEs could improve the innovation willingness.

The PLS-Analysis results of the sample show that individuahbkes at 4. level are not
related linear to the general perceived community pressure.

4.3 Perceived market pressure

Interviewees mentioned the availability of a positive marketspresbecause producers
that refine agricultural residues could save disposal fees amd aelgitional sales
revenue. In an interview, one of the farmers mentioned the pubdin asportant actor
group if it were informed about the environmental benefits of thbntdogy. The
average of the evaluation of the community pressure factors aty moder 4, which
shows the opinion of survey participants that there is a lack @ppropriate market
pressure.

In the context of energy production, mention was made of the convengiowalr and
gas production policy and conventional energy sources (through fossil cespuhe
nuclear lobby and the central energy supplier as groups that wouéydiest the
development. This leads to a low demand for biorefinery combined witlasiagthe
moment. The results of the survey confirm this opinion on the pareahtarviewees.
The survey shows that the average of the scores is higher for the future.
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Figure 7: Frequency of responses to the questions concerning market pressure. Scores
range from 1 (very weak) to 7 (very strong incentive) (0: not applicable), n=46

The frequency of responses of the sample show that market prissiine development
and implementation of biorefinery combined with biogas in generalgarded as being
very low at the moment (MP mean: 2.9). Over time, respondents eapeicicrease
(MP_L mean: 4.5). The most important market pressure is assuntes itmuced by
customers and users (mp 6 mean: 5.2). The main barrier in the sari@ethere is no
clear signal from the market.

Another problem which was mentioned by developers in interviev ilbtv dynamism
of the development due to the long period of investments for researttte ifirst
development phase. It is therefore difficult to maintain a weltfioning communication
between developers and adopters of the technology, which leads to dHemagreater
degree of commitment.

It was also pointed out that when the market is ready, big playkrget involved and
they will not be interested in there being too many players. Athestry representative is
convinced that no group is in principle against the idea, but the chdofibs is against
a rapid switch. In this context it was said that agriculturaasstill persuaded of the
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benefits of cooperation with the chemical industry, and the averagblpassome of
individual farmers has still not been clearly defined.

Only a weak association is found between individual factors in thevdl &nd general
perceived market pressure in the 3. level in this sample (0.22 6R3).

The PLS-Analysis results show that individual variables atv&l lare not related linear
to the general perceived market pressure.

4.4 Perceived regulatory pressure

Regulation plays an important role in improving the dynamism of caatipes. One of
the hypotheses built from interview results wéddtilisation of natural resources and
generation of market for products is partly a political decision.”

Amongst the policy instruments encouraging the adoption of biorefinertbsbiogas,
mention is made in interviews of subsidies — either for productsroefions. The RES
Directive and the Green Electricity Act are seen asrtpact of an EU policy instrument
which aims to ensure the setting of national indicative tarigetthe consumption of
green electricity. The same would be necessary for a gas productiorvdirecti

Continuous funds and starting funds for the development of pilot plantegaeled to

be necessary. There are research programmes for the deeptophthe technology.
Nevertheless, the implementation of the technology needs new instsusnehtas start-

up funds and programmes or consultation schemes for innovation managenwnt whi
have to be developed for such technologies.

As an example, mention was made of the biorefinery conceptulif idal in Denmark,
which was financed by the electricity industry to increaseesgdo the land. Another
item in this context is certification and standardisation. Buification could also be a
barrier for farmers, because process/quality control is raagiiculture. They are too
expensive and time consuming.

Under the question “Are there any people or institutions that yok thjypose your
company adopting (or developing) biorefinery combined with biogas?” suntbe
actors mentioned before as promoters are cited again, such asibeyMif Innovation,
the Chamber of Agriculture, and research institutes (for reasonsngpetition). This
controversial issue can be also seen in the results of the survey.
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Figure 8: Frequency of responses to the questions concerning market pressure. Scores
range from 1 (very weak)) to 7 (very strong incentive) (0: not applicable), n=46

Regulatory pressure is regarded in the sample of this casg asudery low at the
moment but the trend is expected to increase in the future. The highesstupe is
mentioned as coming from EU directive$he pressure from local authorities is on the
contrary regarded as rather fovirhe pressure from national environmental authorities
has a middle position in the sample.

These results of the survey are similar to the following hysatedeveloped on the basis
of interviews: The green electricity regulation could contribute to the improvement of
the diffusion of biorefinery combined with biogas, and international agreemeatesr
the institutional umbrella that enhances the legitimacy of environmentabnati

' RP mean: 2.8
%rp11 mean: 5.5
®rp3 mean: 1.8

“ with rp8 mean of 2.6
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policies.” The role of local authorities as well as public legitimacyreveonsidered
during the interviews to be controversial issues.

Table 2:Correlation between parameters at the 3. level (dependent variabtpdatory
pressure RP_1) and 4. level (mean score of rpl to rp13) over time n=46

Dependent variables coefficient intercept R
RP (at the moment) 0.69 -0.04 0.237
RP_5(next 5 years) 0.54 1.44 0.155
RP_lO(next 10 years) 0.38 2.64 0.083
RP_L (longer term) 0.17 3.71 0.016

A weak association between individual factors is found in the 4. level and perceived
regulatory pressure in the 3. level in this sample (0.A<<®23).

The PLS-Analysis results show that individual variables at 4. level areddia¢ar to
the general perceived regulatory pressure. It means that the perceivetbreguéssure
could be described in the sample as a function of policy in all levels, namely, local,
national, EU and international leveThe most important role was found in the case of
Kyoto protocol.

4.5 Perceived social pressure- a summary

The combination of market pressure, community pressure and regulagesyg in the

survey represents a linear correlation with & about 0.5 to the impact of social
environment from stakeholders. The results of the survey are stmithe hypothesis

from interviews that the lack of social pressure is due toatle of awareness of the
benefits of the technology and the lack of community and marketupeeas well as

regulatory pressure.

Table 3: Regression of the impact of the social environment from stakeholder on
combined effect of perceived market, community and regulatory pressure

Perceived pressure from stakeholders PSP2

Variables at the present In 5 years In 10 years Ithe long term

Mean of perceived marked 0.98 0.94 0.98 1.01
(MP), community (CP) and
regulatory pressure (RP)
(my)

Constant (b) 0.77 0.47 0.20 0.25

R’ 0.541 0.481 0.524 0.584

The linearity increases for the answers related to the kg fThe coefficient m1 is in
this case lower but approximately 1 in the longer term.;R&R be therefore used to
summarise social pressure in the sample.

®Rpl, rp4, rp5 and 6 as well as rp 9 and 12 shevhighest importance in the linear model of thedam

25



Table 4: Regression of the impact of the social environment in general on combined
effect of perceived market, community and regulatory pressure

Perceived pressure in general PSP1

Variables at the present In 5 years In 10 years Ithe long term

Mean of perceived marked 0.74 0.81 0.87 0.98
(MP), community (CP) and
regulatory pressure (RP)
(my)

Constant (b) 0.31 0.19 0.26 0.05

R? 0.461 0.523 0.551 0.600

The most important barriers for innovation willingness are found to be lack of community
pressure due to the lack of awareness of the importance ofriatluse of renewable
resources for job maintenance in the agriculture and preservationtuwfatidndscape.
The lack of well functioned communication between SMEs and environhashtsers
were founded, too. The lack of a clear signal from Market is another barrier. Agiarsol
the design and generation of an optimum supply chain managemememéisned in
interviews.

The positive role of regulation was found in the case of green elgctict. Available
subsidies of polluting products were regarded as an important darribe technology.
The literature survey shows that cogeneration of heat and owlethe regulation to
improve the access of producers to the CHP units improve the chimcbggas
technology.

The perceived regulatory pressure could be described as a function of palidgwels,
namely, local, national, EU and international level. The most impoméatwvas found
in the case of Kyoto protocol.

5 Control over the innovation process

The aim of this section is to describe whether facilitatagdrs like institutional (public
policy) support, resources, skills, knowledge, networks, etc., are aeati@blor are
mastered by) the adopting unit to enable the adoption of the technolagyinkl aim of
this section is to assess the perceived ease or difficuigayting (or developing) the
technology selected (For this, it is necessary to defineagp@bdities that are essential to
undertake the adoption or development of the technology selected)it Hegssumed
that those adopters (or developers) that find it easy and fe&silviaovate have better
conditions that facilitate the diffusion process.

5.1 Technological capabilities

A summary of the interview results on this issue is:

Technologies need a lot of research during their first 10-15 .y@Adiesr this period
research efforts decrease until the technology is replacedfiBesres are in the 0-5 year
stage.
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Technical risks currently mentioned in interviews are qualigu@ce and processing
and that it is not certain that the solid phase (fibres) can ltk Tike most important

technical issue is the processing technology. However, procesgeersghave to work

together with people who like to tinker with things. Plants plannedemtawing table

seldom work in reality. The majority of respondents of the suals&y mentioned that the
R&D capability is available for the development of biorefineries.

Quality management in agriculture and methods to handle all the bioshasg and so
on, as well as hygiene, are cited as being necessary. Jiits ref the survey show that
these needs can be partly fulfilled. The ability to concentrateiomas$and the control
of the reduction of waste are evaluated in the sample with an average over 4.

In terms of knowledge required, the interviewees said that innovagiens more know-
how. For this reason, continuing education (learning) is alwaygortant. The
technology of biorefinery combined with biogas is a complex one thatisne
interdisciplinary work. For instance, it is seen as important to kinow the potential
market would react béause market needs and pressure could drive companies toward
clean technology development. Another essential element is knowledge of the tosts of
development and implementation, and knowledge of the technology and products.

Further information on the optimisation of the production of biomass foggnse on
the one hand and information at the appropriate time for the introdustiproducts and
technology on the market on the other hand are seen as imfortant.

Capabilities to build prototypes (tc2), to register patents,(toSnhvestigate (tc6) are on
the contrary evaluated as being lower (means between 2.6 and 3.8)nsiheearea of
renewables, there is a lack of capital and information about funtscessary. Personal
contacts are very important for gaining information.

A crucial topic for renewables in general is logistics, udehg quality assurance,
appropriate storage and transportation technologies. Respondents evaluzatailine
capability as 3.8.

Both interviewees and respondents to the survey mentioned that dodesron the
scientific basic research for biomass use is necessarye Thestill a need for basic
research. Networks could support development and adoption. It would be ingetest
found a company for the development of standards and guidelines feckmology. A
substantial political commitment (such as “Kyoto”) could support the development.

®tc11 mean: 4.8

" tc9 mean: 4.4

® The mean of 4.3 to 4.6 of factors tc3, tc4, tcB,in the survey shows that this information isareigd as
being partly available. However the mean values rtea4 could also be interpreted as being due to
uncertainty. Since information necessarily has iy wedividual character, in some cases respondargs
uncertain when they are asked to evaluate therfagenerally, which leads to a score of 4 for uradety.

® mean of tc11: 4.8
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TC2 the technological capabilities meets the business
requirements in the longer term

TC2 the technological capabilities meets the business
requirements in 10 years

TC2 the technological capabilities meets the business
requirements in 5 years
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TC1 know ledge available in the marketplacein the longer term

TC1 know ledge available in the marketplace in 10 years mO
N ) ml
TC1 know ledge available in the marketplace in 5 years
m2
TC1 know ledge available in the marketplace at the moment m3
Company can concentrate research on renew ables: tc11 m4
=5
Company can manage transport/logistic: tc10 o6
Company can procure new equipment to ensure minimization of 07
w aste: tc9

Company can identify suppliers: tc8

Venture can be accomplished: tc7

Company has enough slack resources to invest: tc6

Company has enough experience in patents: tc5

Company can assess technological feasibility: tc4

Company can estimate the implementation cost: tc3

Company has the capabilities to build and test: tc2

Company has the R&D capability to investigate: tc1

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

Response freyuency per rank (%)

Figure 9: Frequency of responses to the questions concerning technological capabilitie
Scores range from 1 (very low capabilities) to 7 (very high capasiit(0: not
applicable)

5.2 Organisational capabilities

The integration of a diversity of specialists to develop the techneolagyregarded in the
survey to be uncertain (mean of 11 = 4). This answer confirmstbeviewees’ opinion
that the low dynamism of the development due to the long period of iremstrfor

research is a problem in the first development phase.hersfore difficult to maintain a

28



well functioning communication between developers and adopters of tieolegy,
which leads to the need for a greater degree of commitment.

The skills that are necessary to adopt the technology can be ddivitte technical,

economic, organisational, personal and agricultural items in the walese. Quality
management in agriculture and methods to handle all the biomasg,asidriso on, as
well as hygiene, are cited as being necessary. Respondenisnaérthat these skills are
available to some extent (mean of variables I3, I5, 16 und 18 from 3.9 to 5.9).

Addressing human resources, it was mentioned in interviews thatpaiape persons for
certain positions are important. They should be able to communictetér actors, to
network and they should have a feeling for important issues and a gtind feetrends

to promote the development. The respondents evaluated the availab#ippropriate

human resources with a mean of 33).(

Interviewees mentioned that for funding research work, it is n@gess know the
potential output. It is important to know the development stage of theegboc plant
and to know if the project is within the framework of the environmefotahdation
legislation. R&D centres for biogas with a staff of 30 to 40 wswggested. For
economics, mention was made of the willingness to accept finarsta) the ability to
plan modules, ability to supply money for strategic medium and lonygtategies. The
respondents were not sure whether these organisational abilitieke\felopment of
demonstration and experiment units are available. Referring to resouseessstated that
the expenditure of time will certainly be higher when adoptitearc technologies.
Investments are also important, e.g. there is a need for monésst reference projects
and development funds in the maturity phase to develop pilot systemgléboentary
projects for development and implementation need financing, too. A camsadristead
of an individual firm should invest in biorefinery pilot plant becausmine would not
cover investments in biorefinery technologies. An example was :gReyduction of
ethylene and other basic products would take up to 10 years on an industrialisgake. S
products such as ethanol are already possible. It was mentionembitigadénies should
have experience in the development of a technology from laboratopylotoplant,
demonstration plant and production unit. The development will need billions o§.Eur
The survey results show a scepticism for capability to develop demanspknts (I7 or
120 mean = 4.3).

Interviewees regarded pioneering spirit, courage, willingnestake risks, financial
independence and self-reliance for the adoption of the technology assgential for the
development. There is also a need for certain experience on thef gaetactors. Many
experiences are gained through trial and error. Thereforéniipisrtant to be resistant to
problems and tolerate disappointments. Such projects are not shortanermeed
decisions on medium and long-term targets. It is also important to kmowledge flows
and find the right people for the right jobs and responsibilities. Eeqpaziinvolving all
the relevant actors in the creation of confidence and the idetitificaf added value for
all partners is mentioned as being useful.

The survey results show an increase of the availability and devettpai these
organisational capabilities over time in the sample (L at the enbo L in the longer
term from 3.6 to 4.6).
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Figure 10: Frequency of responses to the questions concerning organisational
capabilities. Scores range from 1 (very low capabilities) to 7 (gl capabilities) (O:
not applicable)

5.3 Formation of research networks

The opinion of interviewees and respondents was similar on the bemefitgoblems of

research networks. Cooperation with research institutes and unégevgas suggested in
interviews but one researcher argued that universities ane rwdessary for sub
questions, the remaining issues should be worked on by private and pddarch

institutes.

A key problem which was mentioned in a different context is the dgmamism of
development due to the long period of investments for research in sheplimse of
development. Therefore it is difficult to maintain well-functimgni communications
between developers and adopters of the technology, which leads tocHssityeof a
higher degree of commitment. The respondents evaluated factoeséarch networks

with universities, environmental agencies, public R&D laboratoriessultancies and
other firms at between 4.5 and 4.8.

The general research network capability and willingness wasiaedl at the moment

with a mean of 3.7 and increased to 4.8 in the longer term. Research networks with public
R&D laboratories received the highest average in the sample (4.8).
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nwk establishing networks in
the longer term

nwk establishing networks in
the next 10 years
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the moment
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Figure 11: Frequency of responses to the questions concerning research networks.

Scores range from 1 (very low capabilities) to 7 (very high capabiiti€d: not
applicable)

5.4 Formation of strategic alliances

An important issue mentioned in interviews is that there is afoeaastitutions to assist
the introduction of the technology on the market. Research institete®rganisations,
local and federal policy, innovation agencies, banks and institutionsh wirmvide
venture capital and EU research programmes were identifieel@tsllorganisations for
the adoption of clean technology.

On the relationship between biorefineries and organic farmingag said that the
combination of biorefineries and organic farming is neither a cowctradi nor a
necessity. Most organic farms in Austria are greenland farms.taByg part in
biorefineries, they could continue producing without cattle breeding — ampetpate
their material cycles (by using liquid manure from the biaezfy). This liquid manure is
the only waste material that remains from the process of bpygdsiction. If this system
is well managed the use of the liquid manure has no risk (otherwise it does)

In general the evaluation of the capability for stratediiareces was regarded in the
evaluation of respondents pessimistically and as being uncertaam aéues between
2.4 and 4.0§°

' The lowest value of 2.4 relates to the findingefiture capitalists to support the developmenhef t
biorefinery. The improvement of strategic alliano@er time can be seen in the evaluation (the rmahre
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Figure 12: Frequency of responses to the questions concerning strategic alliances Score
range from 1 (very low capabilities) to 7 (very high capabilities). (0: not applicable)

5.5 Control over the innovation - A summary

Most of barriers to the innovation willingness are here relateédetdbehaviour of SMEs
in the agriculture and industry. Capabilities for stratediaraies are regarded to be low.
Informal and individual co operations are available. However netwelnksh strengthen
the access to the market and appropriate supply chain manageegiesrare not still
available.

The interviewees regarded the role of promoters in a network amcabigy to show
perspectives as being very important. It has not been easy ta alpairmit for biogas
plants in recent years in Austria because of the lack of commandastls between state
and industry. A committee was organised to develop these standards for biatgmaamda
its work contributed to a successful diffusion of the technology. ithmortant that the

of AL at the moment = 2.9, the mean value of AlthHa next 5 years =3.4). But the uncertainty remains
the longer term for this factor in the sample (thean value of AL- in the longer term = 4.4)
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dynamism of the development remains positive through a continuous fiaeraetween
innovation policy and technology development.

Other important opinions gathered by interviews are that thngtgoint for innovation
is discontent. If the daily work is still not interesting enougje, people try something
new. Agricultural innovations need farmers with a spirit of redgarho always try new
solutions, have individual contact to a network of people and create neectproj
together. Creative, innovative characters have to be placed ingtitepositions. The
experiences with the survey show that this group of farmeesady/rto discuss innovative
ideas and concepts of technologies.

Personal interest or commitment is repeatedly mentioned in thextaitexperiences
that can lead to involvement in innovation. As promoting policy instrumehss, t
interviewees posited the factory of tomorrow (national researchgmoge in Austria),
regional development or environmental policy. One representative aidthaistration
added here that the “factory of tomorrow” programme in Austria adv@arhaps be a
basis for the development. However, it deals with processes in compBioesfinery
combined with biogas is a wider concept.

The correlation between technological and organisational capabibsesvell as
capabilities to implement networks and strategic alliancestladeneral capability to
develop and adopt the technology shows a very good linear correlation at the moment and
over time in the sample.

Table 5: Regression of the capacity of the company to develop or adopt the biorefinery
combined with biogas on combined effect of technological and organisational
capabilities as well as capabilities to perform networks and strategic alliance

Capability to develop and adopt technology C1
Variables at the present In 5 years In 10 years Ithe long term
Mean of TC1,TC2, L, 1.018 1.054 0.973 0.873
NWK, AL (m 1)
Constant (b) 0.029 -0.414 -0.095 0.507
R? 0.598 0.619 0.550 0.482

The PLS analysis shows that integration of people with suffidieoiviedge from
different disciplines and the ability to develop demonstration pla@tg gh important
role in the sample. The importance of networks between wsawastitutes, public R&D
and consultants was found. The PLS-analysis shows also thatstzeli@ear correlation
between individual parameter at the 4. level and general vaoabtrategic alliance.
The most important variable in the sample is the search fategic partners and the
supply chain management.

6 Overall analysis of Innovation willingness

The aim of this section is to analyse the descriptive statief all three constructs
described above. The basic questions that provide the guidance for palggisand
design are: Is there any important correlation amongst baamersirivers? What are the
factors explaining most of the variance in the sample of adofderdevelopers). If
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adopters perceive unfavourable outcomes, how can we provide conditionsetatge
win-win situations? If adopters operate in contexts where thedatd social norm
disregards the environmental consequences of current technology uses gamerate
schemes to turn this around? If the adopters lack control over the filmmogeocess can
we generate the conditions to facilitate the diffusion process?

The willingness to engage was a key question which was askbd beginning and at
the end of the questionnaire. The evaluation at the beginning showsoipd¢ pvaluate
the willingness to innovate at present lower than in the past and in the future.

ml
i3 engaged biorefinery plan m2
1 @3
i2 engaged biorefinery

presently o4
as
ilengaged biorefinery inthe -

past

0% 20% 40% 60% 80% 100%
Response frequency per rank (%)

Figure 13: Frequency of responses to the questions concerning willingness to engage i
the past, at present and in future (11~I3). Scores range from 1 el willingness) to
5 (very strong willingness)

A comparison of results of the two sets of questions at the begianahat the end of the
guestionnaire helps us to form different scenarios. The differdramgssthe subjective
and plastic character of the issue of the willingness to innoltatan be seen that the
evaluation of the willingness to engage is at the end of the gueatre higher than at
the beginning.(12: 3/ 14: 4.25)

The trend of innovation willingness (14) and the model parametetiseaB. level are

illustrated in the next figures. All parameters except peeckeconomic risk increase in
the next 10 years in the sample and fall down in longer term brbwiregarded as
uncertain in longer term. The innovation willingness increasestisligsince the

economic risk perceptions increases.
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Figure 14: Trends according to all respondents, data sets with missing data are
neglected (31>n>38)

One of the aims of this report is to find correlations betweeanpeters and innovation
willingness. In this report we presented two different analysithads. The first method
Is a traditional statistical analysis. However becaugbefow number of responses and
the difficulties in obtaining any responses present there is aepnoldr a quantitative
data analysis. The low number of responses are cause due to following problems:

1. The first problem to be noted was the general lack of informatiomgumeople who
were asked about the Environmental Technologies Action Plan (ETAR).
importance of the implementation of the ETAP for agriculture, dsog@nd
biorefineries was not clear to most of them. From the expesemdth short
telephone contacts with about 20 potential respondents, it can be ashaned
majority of the farmers, technology developers and administratiwgloyees and
consultants who did not reply were not familiar with the implememtatf the ETAP
and the importance of measures for the diffusion of cleaner teclesldy small
group of people contacted (ca. 10%) who did not complete the questionotace
that they find the estimation of trends extremely difficult. Thowing issues
describe the principal problems with the questionnaire raised by people.

2. The next important problem was the high number of questions, whichatene
aversion on the part of respondents.

3. One main difficulty for the survey was the comprehensive approackheof
guestionnaire. Consultants, developers or adopters usually consider phertssain
factors and would be ready to answer questions related to those. iShe
guestionnaire contains a very valuable totality of factors whicluen€te the
innovation willingness. Nevertheless it is very multidimensional deople with

35



specific expertise or field of practice. Only those who are ingbluethe complete
development and implementation chain or those who are interested inrbaihgd

in it could understand the importance of different types of questionw@rmdable to
answer the questions in the time available. Some people had recemed m
information about ETAP and the questionnaire. Nevertheless they did marahe
questiﬂnnaires (reasons: lack of time, lack of experience, lacktefest in the
issue).

4. Some respondents were not interested in answering any questiansebef the
business objectives. It was not possible to develop well-functioningnooimation
with them.

To be able to compare the results with other case studies thevelaaalso analysed
through Partial Least Squares Regression (PLS) which is nexiblé than linear
regression. Partial Least Squares is a linear regressidroan#tat forms components
(factors, or latent variables) as new independent variablesa(etply variables, or
predictors) in a regression model. “The components in partial leqsares are
determined by both the response variable(s) and the predictor variAbtegression
model from partial least squares can be expected to have a smaller nundrapohents
without an appreciably smaller R-square value. In short, pagtiat kquares regression is
probably the least restrictive of the various multivariateresitas of the multiple linear
regression models. This flexibility allows it to be used in sibug where the use of
traditional multivariate methods is severely limited, such asnwthere are fewer
observations than predictor variables. Furthermore, partial leasesqegression can be
used as an exploratory analysis tool to select suitable predatiables and to identify
outliers before classical linear regression.

Partial least squares regression has been used in various mksciplich as chemistry,
economics, medicine, psychology, and pharmaceutical science wieglietige linear
modeling, especially with a large number of predictors, is negesEspecially in
chemometrics, partial least squares regression has becestardard tool for modeling
linear relations between multivariate measuremetft&he results of the PLS analysis
should however be regarded as a first assumption, which should be investigated furthure.

1 Some reasons we received are cited below:

.beim Durchsehen des Fragebogens musste ichdlststdass ich mangels Kenntnisse auf diesem Gebie
nur raten kdnnte und vollig unqualifizierte Antwamtzur Verfligung stelle, mit denen niemandem geholf
ist. Ich bitte Sie daher zu verstehen, dass ichnhkeinen ausgefillten Fragebogen tbermittle.”

»Ich habe mir den Fragebogen durchgesehen und éigentlich keine Frage beantworten, da ich fur eine
Einrichtung téatig bin, welche als Interessensvegtrand Berater fir die Landwirtschaft auftritthlioin

also an keinem Unternehmen im Bereich erneuerbagegie beteiligt und muss ihnen den Fragenbogen
unausgefllt wieder zurtickschicken.”

».Nach Durchsicht Ihres Fragebogens kam ich zu deicht, dass dieser fur Produktions- oder
Anlagenbaufirmen entwickelt wurde. Da unser Ins#ine Forschungseinrichtung im Bereich Energidrech
und -wirtschaft ist, treffen die Fragen auf unshhizu.”

12 http://www.statsoft.com/textbook/stpls.htfde Jong, 1993).
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6.1 Statistical analysis of the survey results on i nnovation willingness
(Basic Multiple Linear Regression)

An analysis of the correlations between willingness to innovate and attitudes to
innovation, social norms and control over innovation at the moment (i2) and in the future
(13) through traditional and PLS-method is presented in the Appendix. The aim of the
analysis is mainly the structuring of the findings, overview of the status ghe of t

concept of biorefinery combined with biogas and identification of open questions. Some
identified issues are:

According to the cross impact analyéishere was supposed to be only a negative
correlation between economic risks (ER) and the innovation willirsgrigse economic
benefits and risks (ER) show an inverse correlation to Innovatidingméss. This means
the lower the risk the higher the willingness to engage indbgton / development of
innovations. The model shows, however, a negative coefficient for adssure (MP),
regulatory pressure (RP) and strategic alliance (AL) db& We explain this effect we
should remember that the results are based on a sample of n=46 andoshaniddysed
and interpreted very carefully.

Correlations between drivers and barriers

The results of the cross impact analysis show that the willgsgtzeinnovate in the past
has a strong positive impact on willingness to innovate at prasenn the longer term.
In the sample, regulatory pressure (RP), organisational cohfychnd formation of
networks (NWK) show a strong positive impact on the willingnessngage in the
development at present and in the next 5 years (14).

A comparison of these results with the models of willingnessngage show that the
strong positive impact of strategic networks (NWK) is obvious in both analyses.

The cross impact analysis also shows that the willingnessgrirto innovate (12) and
in the future (13) has a weak positive relation in the sample terkieonmental effects
of clean technologies (EV2) at present and in the future asas/édl the market pressure
(MP), technical control (TC1), organisational control (L), strategjliance (AL) and
formation of networks (NWK) at present and in the future. The @iioal between
willingness to innovate and perceived economic consequences (ER) is weaklyatégati
An important task was to study the pattern of the changes afiftberice and weight of
the coefficients of drivers:

13 the degree of association (r) can vary in theritaile(-1,1: -1 to -0.7: strong negative, -0.7 td3:Qveak
negative impact, -0.3 to +0.3: little or no impa®,3 to +0.7. weak positive and +0.7 to +1: strpogitive
impact) and the level of significance is given by value taken (.2 is lower than .8) but still bcdim be
significant in terms of the likelihood that the asiation is ocurring by chance. This is assessetking
into account the probability that the correlatiatuars by chance. Hence p<0.05 means that the piitypab
that the association did not occur by chance ist&¥ng into account that the maximum probabibty, a
one tailed 'r' (that is * p<0.05 ) is already pyegbod result. The majority of coefficients showear two
stars that shows that we are getting pretty gosdltewith our little model.

4 Based on the results of the impact analysis wemgéed additional new scenarios through the
modification of models and do not regard negativefficients of all variables except ER.
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A comparison between models for the innovation willingness 12, 13 and l4ssthaivthe
changes of coefficients are stronger for the 14 factor whichplased at the end of the
questionnaire. In addition the dominant role of research networks forilivgress is
apparent. The similar pattern of the changes of coeaftiéee the market pressure and the
research networks in both models can be seen, too (see Appendix).

coefficients for 12 and 13 models
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Figure 15: Comparison of some coefficients in the 12 and 13 models

coefficients for 14 model
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Figure 16: Comparison of some coefficients in the 14 models
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6.2 Statistical analysis of the survey results on i nnovation willingness
through Partial Least Squares method (PLS)

Without doubt each analysis method influences the results and interpretatibis chse
study the special situation of small number of sample (n=46) andhartimber of
variables (98 variables at 4. level) is similar to spectroscaggs. We applied the PLS
method to predict Innovation willingness in relation to high number ohpeteas of our
sample and be able to generate first assumptions for future silitkeesults of the PLS
analysis show generally that the models calculated through Linear Regrassover fit.
A linear correlation between first and second level of varialsle®ot achieved in this
analysis. The linear correlation exists however between inmovatillingness and the
variables at the 3. level (perceived environmental risk, perceivetomic risk,
perceived community pressure, perceive regulatory pressuceie market pressure,
organisational learning, strategic alliance, technical contrdlfarmation of networks).
The first analysis showed that 61 variables from 99 variables at this évéren a good

Ilnear correlation with the innovation willingness in the sample. These are:
Variables for the perceived environmental risk.dedel: :Threat (ev2), Global-local impact (ev3),
Legitimecy level (ev8), Personal effects (ev9), &ipn (ev1l), Effectsdelay (ev12), New-old risk1(@)
Variables for the perceived economic risk at 4eleBusiness/economic advantage to stay (erl)géies
for actors (er2), Duration to competitive stagé&) eOpportunity make profit (er6), Prefer to bedagter
(er9), Costumers willingness to pay more (erlOhv@h opportunities doing strategic alliances (er12)
likelihood of substantial losses (erl7).
Variables for the perceived market pressure awvkl]i Soon the company will move towards biorefiner
(mp1l), Competitors think to develop biorefinery @ypThe company is generally a quick follower (mp3)
Heterogeneous market will push us to develop (mp8)
Variables for the perceived community pressure &vel: Massmedia push to develop or adopt (Cpi3g,
firm does what environmental consult (cp5), Firneslavhat local community think (cp7), Local communit
can lobby/pressure (cp8), Important staff of firasp to develop or adopt (cp9), Company does whéit st
think (cp10), Global NOG's push to develop or adepfil), Pressure group will oppose (cp12), Pressur
group can delay (cpl13)
Variables for the perceived regulatory pressurk &vel: Local environment at authorities think firm
should develop or adopt (rpl), Local environmeatahorities will push the firm to develop (rp2),erfirm
does what local environmental authorities thinkdjriNational environmental authorities think therfi
should develop or adopt (rp5), National environrakatithorities will push the firm to develop (rp&he
firm does what national environmental authoritig@sk (rp7), The firm does what EU-directives pirise
(rpl11), Future environmental liabilities will fortke firm to develop (rp13).
Variables for the technical control at 4. level:ni@any has the R&D capability to investigate (tcl),
Company has the capabilities to build and tes) (€d@mpany can estimate the implementation co3},(tc
Company can assess technological feasibility (iCémpany has enough experience in patents (tc5),
Company has enough slack resources to invest @@@jpany can identify suppliers (tc8), Company can
procure new equipment to ensure minimization (t€@mnpany can manage transport/logistic (tc10),
Company can concentrate research of renewablek) (tc1
Variables for the organisational learning at 4eleintegration of professionals (1), Interdisaiglry work
(12), Know-how of individuals to develop (I3), Indduals with power to develop (14), Firm promoteviae
participation (I6), Firm has necessary organizatiaapabilities through development of a demormtati
plant (110).
Variables for the strategic alliance risk at 4 elestrategic alliance to ensure trust honesty/wiim
commitment (al2), Successful experiencies (alFmfias capability to influence suppliers of compuref
the biorefinery (al6), Firm has capability to irdlice suppliers of inputs for production proces$éksen
biorefinery (al7).
Variables for the formation of networks at 4. lev@bllaboration with universities (nwk1), Collabtica
with environmental agencies (nwk2), ollaboratiothwiublic R&D laboratiories (nwk3), Collaboratioritiv
consultancy firms (nwk4), Collaboration with otHliems (nwk6).

The description of variables is given in the questionnaire in the Annex.
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The resukt of the Overall analysis of innovation willingness areaurdeated in the
Appendix. The use of PLS method makes a first analysis of tHevél variables
possible. In this way it is possible to analyse the weight ofabigs which are
investigated through interviews and relate the results of interviews asdrtrey.

The analysis was used as mentioned for a first assumption of needs and policy measures

6.3 Simulation of diverse policies

The aim of the simulation is to play with the survey data to rgémescenarios (or
strategies) about those conditions under which the adopting units would evittiog
to engage in innovation. Since the statistical analysis was usksicase study for
identification of first assumption, it was not possible to optinhigenmhodel for innovation
willingness. The qualitative data generated in the intervieveglpus the background
studies were used to place the recommended policy package into context.

The simulation of innovation behaviour in the appendix was generated for further
discussion. Both analysis methods show that the formation of cooperation networks
should take a priority in the policy measures. Other variables in the models can be
influenced through this parameter and the innovation willingness will incri@ase.
addition the simulation through PLS analysis show that organisational learning and
regulatory pressure could be used as initiating drivers as well.

It should be remembered that the analysis describes a sample with n=46 asdlthe re
here are regarded as first assumptions.
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7 Summary — drivers and barriers — and needs for ac

tion

The aim of this section is to give an accessible summary of the drivers aedsband link to a summary of needs for action.
The technology system Biorefinery combined with biogas includes in this stutbfltveing issues with different stakeholder

groups:

production and preparation of raw materials,
first processing of raw materials,
production of products and
marketing of products.
An interpretation of the results of the survey is given below for each phase:

Table 6: A summary of the interpretation of models

Technology phases Basic method of multiple Partial least square Comparison with interview results
linear regression
Relevant results of Relevant results of models
models for innovation for innovation behaviour
behaviour (WP2) (WP2)

Preparation of raw
materials through
agriculture

Capability of strategic alliance (AL) has a lower level than
capability of formation of networks

Organisational learning (L) and formation of networks
(NWK) have a strong impact on each other.

There are different rules and traditions in the agriculture
and industry business which are not compatible for
strategic alliances

Relevant actors are at the moment mostly SMEs.

Perceived regulatory pressure is regarded to be more
supportive in the next 5 years (RP)

Available regulation which contribute to subsidies
without regarding environmental standards has a
negative impact

First processing of
raw materials
through agriculture
and industry

Formation of research Research networks will be
networks is regarded to much important than other
play a dominant role (NWK) | factors in the next 5 years
Organisational learning (L) | Organisational learning (L)
has a strong impact on has a strong impact on
formation of Networks. formation of Networks.

Improvement of knowledge is necessary
SMEs need a well functioned network for research and
their supply chain management

Growing importance of perceived regulatory pressure (RP)
in the next 10 years

Green electricity act is an important impulse for biogas
and important regulatory pressure. Regulation has a
positive impact in this case
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Technology phases

Basic method of multiple
linear regression
Relevant results of
models for innovation
behaviour (WP2)

Partial least square

Relevant results of models
for innovation behaviour
(WP2)

Comparison with interview results

Cogeneration directive is another important factor for
biogas development

production
processes of
Refinery and biogas
through industry and
energy sector

Formation of research networks is regarded as one of the
most important drivers for the development and
implementation of the technology

The dominance of research networks is expected in the next

5 years

Improvement of knowledge is necessary until the
technology is mature
Supply chain management should be optimised

Green electricity act and
cogeneration directive are
important impulses for
biogas and important
regulatory pressure

Regulation has a positive impact in this case

Marketing of
products through
companies

Perceived community
pressure is regarded to be
negative (negative
coefficient of CP) Lack of
market and community
pressure

Perceived community
pressure does not have an
importance at the moment.
Market pressure will increase
in the future.

Market and community pressure are only available for
organic food. Customers of products of biorefinery
combined with biogas are other industries that do not
stress on environmentally friendly products and
processes.

There is a need for a good supply chain management.

Perceived regulatory
pressure is regarded to be
negative (RP) Lack of
appropriate regulation and
standards

The perceived regulatory
pressure is not high.

There is no regulation which prescribes the use of
products of biorefinery. For the biogas there exists
already a regulation basis.
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Next two tables show identified barriers and drivers for each technology phase.

Table 7: A summary of drivers mentioned in interviews for different technology areas

drivers
Technology Cost effectiveness is a Attitudes Regulative drivers rivers from other sec tors
phases driver which depends on
Preparation of the possibility of additional | interest in regional the utilisation of natural | tourism demands for
raw materials income for farmers and development resources as a political | preservation of cultural
through the financing of requirement (not only as a | landscape
agriculture complementary projects compensation for cows), a
for innovative processes stable regulative framework
for clean products and
processes and subsidies.
a supply chain strategy A change in the lifestyle away Regional development
which considers the from dependency and time
interest of farmers and pressure in big companies
SMEs and towards a simpler
lifestyle was mentioned.
agricultural funds for Education as participation in
regional development adequate schools and
training activities
First a supply chain strategy Education as participation in

processing of
raw materials

which considers the
interest of farmers and

adequate schools and
training activities

through SMEs

agriculture

and industry

production regulations for green environment-friendly search for alternate feedstock

processes of
Refinery and
biogas
through
industry and
energy sector

electricity

development and technology
policy and the willingness of
the potential users of the
technology

for the chemical industry and
independence from fossil
resources

demonstration plants

A change in the lifestyle away
from dependency and time
pressure in big companies
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Technology
phases

drivers

Cost effectiveness is a
driver which depends on

Attitudes

Regulative drivers

Q

rivers from other sec

tors

and towards a simpler
lifestyle was mentioned.

a supply chain strategy
which considers the
interest of SMEs

Marketing of
products
through
companies

demonstration plants

Communication in media and
reporting can provide a basis
for public awareness of
priorities (e.g. information on
climate change and
environmental pollution)

the market price for biogas
products, lactic acid,
proteins and/or an
available market (for
fibres)

a supply chain strategy
which considers the
interest of farmers and
SMEs
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Table 8: A summary of barriers mentioned in interviews for different technology areas

Technology
phases

Barriers

Economic barriers

Attitudes

Regulative barriers Ba

r

riers in relation to other
sectors

Preparation of
raw materials

High costs of raw
materials with the
necessary quality

lack of public understanding
of the value of biomass use
and discrepancy between
willingness and realisation

Unclear goals and visions in
the EU and a lack of political
interest

building up adequate logistics
because established
conventional logistics and
industry cannot be changed in a

through short time
agriculture Lack of access to land Subsidies for polluting

products and processes, lack

of programmes and initiatives

at national level
First Different attitudes and lack of appropriate

processing of
raw materials
through
agriculture and
industry

traditions of agriculture,
industry and energy sector

information or access to
tenders or subsidies

production
processes of
Refinery and
biogas through
industry and
energy sector

lack of capital and funds

Unclear goals and visions in
the EU and a lack of political
interest

building up adequate logistics
because established
conventional logistics and
industry cannot be changed in a
short time

R&D costs lack of appropriate
information or access to
tenders or subsidies

Difficult separation of Subsidies for polluting

ingredients and fibres
and the high volume of
green biomass which is
important for transport
and storage.

products and processes, lack
of programmes and initiatives
at national level
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Technology
phases

Barriers

Economic barriers

Attitudes

Regulative barriers

Ba

r riers in relation to other
sectors

Marketing of
products
through
companies

Insufficient prices for
conventional energy,
Only if they are high
enough to make products
from renewable
resources competitive
will biorefineries be
competitive too.

energy policy gives insufficient
impulses for alternatives

Synthetic products are
cheaper due to legal and
economic instruments.

the regulation is no longer
appropriate for biogas
(Ammonia-N-Regulation)

building up adequate logistics
because established
conventional logistics and
industry cannot be changed in a

short time
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8 Possible Solutions - Policy instruments and Resea  rch Needs

The aim of this section is to note working thoughts on policy instrunardsresearch
needs to address the barriers and drivers and basically lstateuilding blocks, or
starting point for the subsequent work package on policy instruments.

In general a substantial political commitment on biorefinery coetbiwith biogas is
lacking for industrial use of renewable resources. Subsidiesra® more important
topics which act as barriers if they support polluting products.

The question whether the adoption of the technology is a strategsotleis answered
mainly in the affirmative. The reasons given are the long-teilew, also in terms of
sustainability, the dependence on land use and in this context tearprés preserve the
cultural landscape and economic and ecological aspects and risks.

Another explanatory statement is that the industrial use of réheweasources would
revolutionize the chemical industry's raw materials base andhbmical industry as
such. Technical questions were decisive, such as the fermentatiesiciies or the
reduction of nitrogen. Modification of the local energy supply and algui@ input and
output changes were other explanations.

Current research issues on the different concepts of biorefinerywark on the
development of key technologies (separation technologies), the cormbinatndividual
processes, the identification of potential products, biogas (improverhefiiciency and
feeding of biogas to the pipeline technologies, refining of biogamfxing with natural
gas), biological gasification of biomass. Additional research neéedaddress the
utilisation of amino acids and their derivatives, the question of famndgheir utilisation,
separation technologies, material properties, market analysisogheffectiveness, gas
refining to increase the efficiency of biogas use.

The development of demonstration plants, concepts for using greenimreig cities,
unit standards, the research for implementation of biorefinerigheinocal context,
research on plant seeds to develop regional solutions for madogergffresource
production are further topics to be worked on. Training courses for @Eitesérs should
be developed.

This should happen in the context of the strengthening of regional ahdévetopment,
sustainable development, protection of biodiversity and creation of jobs at thesl@dal |
For other barriers created by institutions or people, some ohtiiewees think it is
too early to talk about this issue (research, administratiorijabithiere are none. Others
name uncertain and inefficient research funds, fragmentatiomeofesearch in Europe
and the need for standards and a definition for biogas produced fromsbiotkack of
priorities and of a focus on biomass use, legal restraints on bamghshe different
funding for different substrates were mentioned at national |&¢dturopean level the
EU Hygiene Directive (for animal by-products) is seen as a batrrier.

The competitiveness of the products is still a constraint fomcteahnologies. EU
circumstances, technology export options, the fact that the countrydement EU
directives very slowly and the revocation of green electri@yulations are the main
political constraints mentioned. Cogeneration directive could supptypeaof biogas
units which produce heat and power (Directive 2004/8/EC of the Europekamteai
and of the Council of 11 February 2004 on the promotion of cogeneration based on a
useful heat demand in the internal energy market and amending Directive &€24.2/E
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For the green biorefinery in particular, the location can be aebamid also the lack of
venture capital because the plant will only be profitable in tbdimm and long term.
One of the farmers mentioned a very personal constraint, nameipvibleement of

certain persons, as important.

The dominant role of the research networks for the willingnesbeopotential user to
engage is obvious. Also supply chain management is an important keyfassuccess
of the technology.

There are some national programmes in Germany funded by thstiyliaf Agriculture
(BMVEL) but at European level the topic is recently reflected utmj@cs which are not
well covered by running projects in FP6.

(FP6-2005-ENERGY-4)

ATH CALL: 22. SEPTEMBER 2005

DEADLINE: 10. JANNER 2006

RESEARCH AREA:

1. A: Preparing the transition to FP7 and support to the running of teclynubafprms
“biofuels for transport”, “electricity networks of the future” armkfo emission fossil fue
power plants”: SSA

B: Networking and coordination of research and innovation activitiegel cell”, “CO2
capture and storage”, “Stable organic PV cells and modules™: CA

C: Supplementary proposal: HyCELL-TPS: SSA

2. Enhancing strategically important international cooperation: SSREB (mainly in
the area of hydrogen and CO2 capture)

3. Strategically important topics not well covered by runnirgegts: IP, STREP, SSA
(Concept of biorefinery, Standardisation on solid biofuels Manufacturing of thin-film
silicon PV, Installation of stationary hydrogen and fuel cefidoasystems, CO2 storage
with enhanced coal bed methane, The potential for a hydrogen-orierdadngg
PEMFC CHP systems/1 to 5 kW)

Policy-related factors:

In the framework of research programmes the Ministry of Innovain@hTechnology in
Austria is continuing to work on the development of the technology, orggnisi
conferences and publishing research reports to publicise the technology.

The decision for farmers to adopt the technology is up to the reg@mamnber of
Agriculture. Representatives of the administration, industry or relgamaelopment in
interviews see the responsibility as being with (top) managerBentthey should be
informed through other people.

To ensure the adoption of the technology, a clear strategy for releswand biomass
production for the farmers (with subsidies), producers, and technolggpvement is
needed. Other policy instruments are a change in regulations intordesmote clean
technologies and products and therefore a concentration of researoh fieltd of
renewables. This can be achieved through the initiation of an imperse dor the use
of renewable resources and clean technologies with a long-teamcing programme.
The European Technology Platform for Renewable Materials, anthedssued by
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CEFIC and EuropaBio could make a starting point. These instrumentmaindy
appraised as potential drivers.

Most of barriers are related to the SMEs specific problemghandifferent character of
agriculture and industry as well as energy sector. The comomistaffs working paper
on the activities of the European Union for SMEs contains many yseigtammes and
strategies which should be studied future for this techndfogy.

A detailed version of instruments is available in the report of WP3.

9 Link between this report and WP3-report

In the WP3-report we focused on instruments such as the formationlabaration
networks, research programmes and regulations. These instrumentsekavieentified
in the framework of interviews and survey in this report as the nmpbrtant
instruments for the development of the biorefinery combined with biogas.
importance of demonstration plants and instruments which are necdssatheir
financial and organisational support are addressed, too. It should be nemevaehat
the biorefinery combined with biogas is a technology which probabteleloped with
different paths in different European regions. This point is discussed in the WP3-report
The results of the study of instruments are discussed in tieflemterviews with
administration. The aim was to find a group of policies which addfresbarriers to the
development and implementation of the biorefinery combined with biogas.tRetthe
case studies for the agriculture sector were discussed in J&0QfFyn a workshop for
discussion with a wider group of stakeholders.

A comparison of all case studies is important to analyse mhi&asiand different results.
This will be presented in a framework of an international conference in Mai 2006.

It is also important to use the available experiences and makeessiogg for
improvement of the survey method for future studies.

Yhttp://europa.eu.int/comm/enterprise/entreprenépifstomoting_entrepreneurship/doc/sec_2005_170 en

.pdf Brussels SEC(2005), {COM(2005) 30 final}

49



10 APPENDICES
10.1 Matrix of definition as the basis for question  aires

To avoid the overload of information the Matrix of definition is not included completely in this appen dix. An example is presented
below:

Regulatory Pressures

Cl C2 C3 C4 C5 C6
Label | Variable Variable definitions HO Justification of relationships Pilot questions
name
According to the theory we could said that we wanknow and evaluat¢ “+” “green electricity regulation contributegd RP
RP Regulation the how the manager perceive its regulatdiere precisely, how he thinks to the improvement of diffusion of “The regulatory institutiong
pressures that the regulator perceives his firm. Regardifdevel of pollution and biogas technology” (e.g., EU Commission, ouw
type of pollution; ii] his economic benefit?; iiifechnological and national authorities) can pugh
organizational capabilities to comply with regubats. The beliefs must the development angl
Multiply each of these perceptions by an evaluatiérits motivation to diffusion  of  biorefinery
comply with what he believes the regulator (lawgntg him to comply, combined with biogas”
with.
Local and “+" “green electricity regulation contributed “Rpl. The local, and federdl
Rpl federal to the improvement of diffusion of environmental  authoritie
regulation biogas technology” think that we should develop
Rp2 and  adopt  biorefinen

combined with biogas.

Rp2. The local, and feder
environmental authorities wil|
be pushing us to develop a
adopt biorefinery combine

Rp3

o

with biogas
Rp3. The local and federdl
environmental authoritie

have the enforcemert
capabilites to force us t
develop and adopt biorefinery
combined with biogas”
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10.2 Questionnaire

B

Fragebogen
Bioraffinerie kombiniert mit Biogas
Technische Entwicklung

Landwirtschaft

23. Dezember 2004

Autor: Dr. Mahshid Sotoudeh
Mag. Susanne Schidler
ITA/OAW
Osterreich

Dr. Carlos Montalvo
TNO
Die Niederlande

Die Grine Bioraffinerie

Stand bisher in der Landwirtschaft die Produktiom \Wiochqualitativen Lebensmitteln im Vordergrunal, s
wuchs in den letzten Jahren das gesellschaftlich@uBstsein fir eine intakte Kulturlandschaft, dénd
Lebensraum fir eine vielféltige Tier- und Pflanzettwdarstellt und einen ausreichenden Schutz fir
Trinkwasser und Boden bietet. Das heildt, Wiesetebieine Fulle an 6kologischen Funktionen, ihre
Erhaltung ist daher ein wichtiges Ziel der Land$itspdanung.

Die Griine Bioraffinerie Osterreich ist ein Konzegas die Erzeugung einer breiten Produktpalette aus
pflanzlichen Rohstoffen mit den Zielen der Landdtdlege verbindet. Der dabei eingesetzte Rohssoff
Wiesengrinmasse aus dem Bereich Grunlandwirtstigftvirtschaft. Um eine regelméafige Produktion
das ganze Jahr Uber zu gewahrleisten, wird die@er@sse auch in Form von Silage weiterverarbeitet.
Die Silageerzeugung kann sowohl in einem Fahrdilaynsteiner Silo) als auch in Folienballen erfolge
und findet unter Einsatz leistungsféahiger Milchsfakterien direkt im landwirtschaftlichen Betrights
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Die Fraktionierung das Abpressen des Silagesaftes ist ein wichBgezessschritt, der die Ausbeute an
Wertstoffen bestimmt.

Produkte

Proteinkonzentrate aus der Griinen Bioraffinerie kénnen entweder inr ddahrungs- und
Futtermittelindustrie oder wegen ihrer funktionalleigenschaften auch in anderen industriellen Bbesi,
wie zum Beispiel der Papierindustrie oder der clsehen Industrie, eingesetzt werden.

Milchsaurekann sowohl selbst als auch in Form ihrer Derivatgesetzt werden. Anwendungsgebiete fiir
Milchsaure sind: Sauerung und Konservierung, Reimig und Desinfektion, Neutralisation und
Futtermittelzusatz.  Polymilchsaure (PLA) kann alsioabbaubarer Grundstoff fir die
Kunststoff/Verpackungsindustrie verwendet werdenineE weitere Anwendung findet sich im
medizinischen Bereich als biokompatibler Implanttgtoff
oder Nahmaterial.

Die Pflanzenfaserrdes Presskuchens kénnen zu Dammmaterial in dest@&&ndustrie weiterverarbeitet
werden. Weitere mdogliche Produkte sind: Mulch- upitnzvliese, Strukturfutter (Rauhfutter) in der
Pferdezucht oder auch Biogas.

Das hergestelltBiogas kann Prozessenergie bereitstellen oder als gr8trm ins Netz eingespeist
werden. Die anfallende Biogasgiille kann als Dingefr die Wiesen aufgebracht und damit in das
Okosystem riickgefiihrt werden.

Organisatorische Konzepte

Abhéngig vom Standort der Biogasanlage unterschemda die dezentrale, zentrale oder semi-dezentrale
Grine Bioraffinerie.

Die dezentraleVariante besteht aus einer (bzw. mehreren) Biodagafm) im landwirtschaftlichen
Betrieb. Die Silage wird ebenfalls hier erzeugtpfdssung und Aufkonzentrierung des Silagesaftedgerf
durch eine mobile Anlage, die Weiterverarbeitungdwientral vorgenommen. Der Presskuchen kann als
Futtermittel oder Biogasgrundstoff vor Ort oder &asergrundstoff zentral verarbeitet werden. Die
Verarbeitung von landwirtschaftlichen Co-Substratga Gille oder organischen Abféllen ist prinzipiel
moglich.

Die zentrale Grine Bioraffinerie besteht aus einer einzigentraéen Biogasanlage, Fraktionierung und
Weiterverarbeitung des Saftes finden ebenfalls hs&tt. Einziges dezentrales Element ist die
Silageerzeugung. Durch die TransportentfernungediésVerarbeitung von Co-Substraten problematisch
bzw. nur begrenzt mdglich.

Die semi-dezentral&dsung sieht Biogasanlagen in den landwirtsctadi#in Betrieben und in der zentralen
Einheit vor. Diese Variante ist sehr flexibel, egséechen jedoch héhere Investitionskosten als bai d
anderen Losungen.
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Unternehmen (wahlweise)
Name Befragter

Position

Datum

Abschnitt I: Allgemeine Informationen

bcl Woher kommt Ihrer Ansicht nach der Grofteil Berduktinnovationen in lhrem
Unternehmen?
Aus unseren eigenen Bemiihungen in den Bereich& & Human Ressourcen U
Durch Transfer oder Lizenzen holen wir uns eineo&eil unserer Produkttechnik aus]
anderen Unternehmen
Wir erhalten oft neues Input und neue Bauelemimtansere Produkte von unserend
Lieferanten

Andere Quellen O

bc2 Woher kommt lhrer Ansicht nach der Grofdteil dégrfahrensinnovationen in lhrem
Unternehmen?
Unsere eigenen Bemiihungen in den Bereichen F&BHumdan Ressourcen [l
Durch Transfer oder Lizenzen holen wir uns eineoRR&eil unserer Verfahrenstechnik aus]
anderen Unternehmen
Wir erhalten oft neues Input und neue Bauelemtmtansere Verfahren von unseren]
Lieferanten

Andere Quellen O

bc3  Welches wesentliche Merkmal beschreibt lhresichit nach die Reife lhres Produkts?
Designvielfalt, oft maRgeschneidert [
Die Stabilitat mindestens eines Produkts reichefii betrachtliches Produktionsvolumen ausd
Undifferenzierte Standardprodukte O

Ein anderes Merkmal O

bc4  Welches wesentliche Merkmal beschreibt lhrersiglt nach die Reife lhres
Produktionsverfahrens?
Flexibel, groRere Anderungen sind recht einfaaizwmeehmen [
Wird immer fixer, wobei Anderungen in den Hauptpéia des Prozesses stattfinderid
Effizient, kapitalintensiv, fix und mit hohen Andmgskosten verbunden [

Ein anderes Merkmal [l

bc5  Worauf konzentrieren sich Ihre Forschungs- Bntivicklungstétigkeiten in der Regel?
Aufgrund der hochgradigen technischen Ungewisséteitas nicht genau definiert U
Auf spezifische Produkt- oder Verfahrensmerkmalél
Auf graduelle Veranderungen bei der Produkttechmik Schwerpunkt Verfahrenstechnik O

Auf etwas anderes

bc6 Die Art der Ausristung, die in lhrem Unternehrzer Anwendung kommt, kann generell
wie folgt beschrieben werden:
Allzweckgerate fiir Fachpersonal O
Einige Verfahrensschritte sind automatisiert]
Spezialgerate, meist automatisiert, Personal siegich vor allem mit der Bedienung und
Uberwachung
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Anders [

bc7  Wie schatzen Sie die Kosten einer Umriistungidestellungstechnik in Ihrem Unternehmen
ein?
Niedrig O Mittel O Hochd
bc8 In Ihrer Branche ist die Anzahl der Mitbewerber
Gering, wobei die Anzahl der Mitbewerber steigit stark fluktuierendem Marktanteilen [
Abnehmend O
Gering, marktbeherrschende Unternehmei

bc9  Fur lhr Unternehmen ist der Schwerpunkt desiWaterbs:
Die funktionalen Produkteigenschaften
Die Produktvariationen; eignet sich fiir Anwenduungg Differenzierung O
Preis und/oder Qualitat [

Ein anderer O

bcl0 Die organisatorische Leitung wird in lhrem Emtehmen vor allem wahrgenommen durch:
Informelle und unternehmerische Beziehungel
Projekt- und Arbeitsgruppen O
Strukturen, Regeln und Zielsetzungend

bcll Ihr Unternehmen ist: Klein(OJ Mittelgrol3 O Grol3 O

I1. Inwieweit hat sich lhr Unternehmen in der Varganheit mit der Entwicklung einer
Bioraffinerie kombiniert mit Biogas befasst?

gar nicht J sehr wenid] wenig O mittel sehr viel J

12 Inwieweit befasst sich Ihr Unternehmen derzeitt der Entwicklung einer Bioraffinerie
kombiniert mit Biogas?

gar nicht J sehr wenid] wenig mittel sehr viel J

I3. Inwieweit hat lhr Unternehmen Plane, eine Bifinarie kombiniert mit Biogas zu
entwickeln?

gar nicht J sehr wenig] wenig O mittel O sehr viel O

Abschnitt 1l befasst sich mit lhrer Meinung zu den Umweltauswirkungen lhrer
Standardprodukte und —verfahren.
Beeinflusst Ihr Unternehmen durch seine Standardprodukte und —verfahren die Umwelt?

Die Umweltauswirkungen unserer Standardprodukte-wsdfahren sind wahrscheinlich:

Evl kontroliebar [ [0 [O O O O [ nichtkontrollierbar
Ev2 nichtgefirchtet [ [ [0 [ [ [ [ schrecklich
Ev3 haben lokale Auswirkungen[] [0 [ [ [O [O [ haben weltweite Auswirkungen
Ev4 haben keine tédliche Folgen[] [0 [0 [O [O [O [O haben todliche Folgen
Evs sind gleichméaRiggestreut] [1 [ [ [ [ [ sind nicht gleichmaRig gestreut
Ev6 sind nicht katastrophal (] [ [0 [ [ [ [O sindkatastrophal
Ev7 sind kein Risiko fur zukunftige ] [0 [0 O O [ [O sind ein hohes Risiko fir
Generationen zukunftigeGenerationen
Ev8 diejenigen,dieden ] [ [0 [ O [O [ diejenigen, die den Auswirkungen
Auswirkungen ausgesetzt sind, ausgesetzt sind, tun dies
tun dies freiwillig unfreiwillig
Ev9 habenaufmichkeine[] [0 [ [ [O O @O habenauch auf mich
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Evi10
Evil

Evi2
Evi3
EV14

Auswirkungen
sind wahrnehmbar []

sind jenen, die ihnen ausgeset4t |
werden, nicht bekannt

verzogerte Wirkungen []
ein neues Risiko []
nur Spekulation []

N
N
N

N
N
N

Auswirkungen
sind nicht wahrnehmbar

sind jenen, die ihnen ausgesetzt
werden, bekannt

sofortige Wirkungen
ein altes Risiko
Wissenschaftlich bewiesen

EV1.Die von unseren Standardprodukte und -verfahren

ausgehenden Umweltauswirkungen sind wahrscheinlich:

Heute
sehr gering
ziemlich gering
etwas gering
ungewiss
etwas hoch
ziemlich hoch
sehr hoch

In den nachsten

funf Jahren

sehr gering
ziemlich gering
etwas gering
ungewiss
etwas hoch
ziemlich hoch
sehr hoch

In den nachsten

zehn Jahren

sehr gering
ziemlich gering
etwas gering
ungewiss
etwas hoch
ziemlich hoch
sehr hoch
nicht zutreffend

Langfristig

sehr gering
ziemlich gering
etwas gering
ungewiss
etwas hoch
ziemlich hoch
sehr hoch

OO0OOO0OOO OoOooboOoo oOoooddd

|

EV2. Vom Umweltstandpunkt aus gesehen sind die
Konsequenzen der

Entwicklung einer

Bioraffinerie

kombiniert mit Biogas fur dieses Unternehmen:

Heute

In den
nachsten
fanf Jahren

sehr bedeutungslos
ziemlich bedeutungslos
etwas bedeutungslos
ungewiss

etwas von Bedeutung
ziemlich von Bedeutung
sehr von Bedeutung

sehr bedeutungslos
ziemlich bedeutungslos
bedeutungslos
ungewiss

etwas von Bedeutung
ziemlich von Bedeutung
sehr von Bedeutung

etwas

|
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In den
nachsten sehr bedeutungslos
zehn ziemlich bedeutungslos
Jahren etwas bedeutungslos
ungewiss
etwas von Bedeutung
ziemlich von Bedeutung
sehr von Bedeutung
Langfristig
sehr bedeutungslos
ziemlich bedeutungslos
etwas bedeutungslos
ungewiss
etwas von Bedeutung
ziemlich von Bedeutung
sehr von Bedeutung

Al. Das Engagement unseres Unternehmens in der Entwicklung oder im Einsatz einer Bioraffinerie
kombiniert mit Biogas bedeutet wahrscheinlich kinftig:

eine geringere Wettbewerbsfahigkeif ] [1 [ [0 [0 [ [ eine gesteigerte Wettbewerbsfahigkeit
keinerlei Auswirkung aufdas Imageinded] [ [0 [0 [ [ [ -eine positive Auswirkung auf das Image in
Offentlichkeit der Offentlichkeit
nur geringe Vorteile firdieUmwelt ] [0 [0 O [O [ [ groRe Vorteile fir die Umwelt
negative Auswirkungenaufdas[1] [0 [ [O [O [O [O positive Auswirkungen auf das
wirtschaftliche Wachstum unseres wirtschaftliche Wachstum unseres
Unternehmens Unternehmens

technisch ein groRer Misserfolg[(] [ [1 [ [ [ [ technisch ein groRer Erfolg

Abschnitt Il befasst sich mit den Signalen, die lhr Unternehmen auf dem Markt in Bezug
auf die Entwicklung oder den Einsatz einer Bioraffinerie kombiniert mit Biogas zu erkennen
meint.

mpl. Das Tempo der technischen Innovation ist iseter Branche sehr o
hoch. Wir werden bald mit der Entwicklung einer Biffinerie kombiniert SeN" unwahrscheiniich
ziemlich unwahrscheinlich

mit Biogas beginnen. etwas unwahrscheinlich
ungewiss
etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

mp2. Unsere Mitbewerber erwagen die Entwicklungroden Einsatz

einer Bioraffinerie kombiniert mit Biogas. sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

mp3. Im Allgemeinen halt dieses Unternehmen mit Bertschritten bei

technologischen Produkten in unserer Branche imi8ehritt. Die ;;%I?C”hwl‘j‘:\:v?hhrz'cnr']'gﬁ‘]Iich
Bioraffinerie kombiniert mit Biogas ist dabei keiAesnahme. etwas unwahrscheinlich
ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend
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Mp4. Ein GrofYteil unserer Kunden ist der Meinungssl wir eine

Bioraffinerie kombiniert mit Biogas entwickeln odeinsetzen sollten. ~ Sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Mp5. Unsere Kunden werden uns zur Entwicklung diesgeziellen

Technik drangen sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Mp6. Im Allgemeinen entspricht unser Unternehmen n de

Produkterwartungen unsere Kunden. sehr unwahrscheinlich
ziemlich unwahrscheinlich

etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

Mp7. Der Wettbewerb in unserer Branche ist seht. Har schafft ein o
ungiinstiges Geschaftsklima und begrenzte MarkttiatenDas wird uns i;':;ﬁ‘cnh""f:‘:v?hhé'é‘r']'gg ich
dazu zwingen, eine Bioraffinerie kombiniert mit Bas zu entwickeln giyas unwahrscheinlich

oder einzusetzen. ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

Mp8. Der Markt unseres Unternehmens ist sehr hgéeroEr fordert von o
uns die Bereitstellung eines breiten Produktsomisie um so den ;;%I?C”hwl‘j‘:\:v?hhrz'cnr']'gﬁ‘]Iich
unterschiedlichen Kundenwiinsche zu entsprechen. viddas uns dazu gqyas unwahrscheinlich

bringen, eine Bioraffinerie kombiniert mit Biogasl 2ntwickeln oder ungewiss

einzusetzen. etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

; . . Heute
MP. Im Allgemeinen kann man sagen, dass die Signale sehr schwach
(Nachfrage), die wir auf dem Markt wahrnehmen ziemlich schwach
(beispielsweise Kunden, Lieferanten und Mitbewexbearauf ﬁ;véaeiv isscshwaCh
hqusen, dass wir eine Bioraffinerie kombinierit lBiogas etwas stark
entwickeln oder einsetzen sollten. ziemlich stark

sehr stark
In den

nachsten sehr schwach
funf  ziemlich schwach
Jahren etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark

oooooooo  oooooooo  oOoooooOood
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In den

nachsten sehr schwach O
zehn ziemlich schwach O
Jahren etwas schwach O
ungewiss O
etwas stark O
ziemlich stark O
sehr stark O
Langfristi
g sehrschwach O
ziemlich schwach O
etwas schwach O
ungewiss O
etwas stark O
ziemlich stark O
sehr stark [l
Abschnitt IV  befasst sich mit lhrer Meinung zum allgemeinen Bedarf nach einer
Bioraffinerie kombiniert mit Biogas.
cpl. Unsere wichtigsten Aktiondre sind der Meinum@ss unser o
Unternehmen eine Bioraffinerie kombiniert mit Bisgentwickeln oder Sehr unwahrscheinlich 0
. ziemlich unwahrscheinlich O
einsetzen sollte. etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
cp2. Hinsichtlich unseres Images in der Offentleihkst es wichtig, o
dass unser Unternehmen eine Bioraffinerie kombinieit Biogas Sehr unwahrscheiniich 0
. . ziemlich unwahrscheinlich O
entwickelt oder einsetzt. etwas unwahrscheinlich O
ungewiss d
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
cp3. Die Berichte in den Massenmedien (Radio, s, Zeitungen, o
usw.) werden uns dazu drangen, in den nachsten Jiahfen eine i%%l?cntrvs:\;’\/s;ﬁrimgglich E
Bioraffinerie kombiniert mit Biogas zu entwickelder einzusetzen. etwas unwahrscheinlich O
ungewiss [
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Cp4. Unsere Umweltberater sind der Meinung, dass eine o
Bioraffinerie kombiniert mit Biogas entwickeln odeinsetzen sollten. ~ Sehr unwahrscheinlich 0
ziemlich unwahrscheinlich O
etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Cp5. Im Allgemeinen entspricht unser Unternehmem BEepfehlungen o
der Umweltberater hinsichtlich Umweltthemen und eédtsstrategie.  Sehr unwahrscheiniich 0
ziemlich unwahrscheinlich O
etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
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Cp6. Die lokale und regionale Offentlichkeit wirdsudazu drangen, in
den néachsten fuinf Jahren eine Bioraffinerie konastnmit Biogas zu
entwickeln oder einzusetzen.

Cp7. Im Allgemeinen entspricht unser Unternehmen Hewartungen
der lokalen und regionalen Offentlichkeit in Bezaug Umweltthemen.

Cp8. Die lokale Offentlichkeit kann sich fiir die tBicklung oder den

sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Einsatz einer Bioraffinerie kombiniert mit Biogassaprechen oder unsSe"" unwahrscheinlich

unter Druck setzen dies zu tun.

Cp9. Die meisten unserer wichtigen Mitarbeiter vesrdsich dafir
einsetzen, in den nachsten fiinf Jahren eine Bioegie kombiniert mit
Biogas zu entwickeln oder einzusetzen.

cpl0. Im Allgemeinen entspricht unser Unternehmen Hrwartungen
unserer wichtigen Mitarbeiter.

cpll. Es gibt einige globale NGOs, die uns dazongié werden, in den
nachsten funf Jahren eine Bioraffinerie kombiniemt Biogas zu
entwickeln oder einzusetzen.

Cp12. Es gibt wichtige Interessengruppen, die gedjenEntwicklung
oder den Einsatz einer Bioraffinerie kombiniert Bibgas sind.

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
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nicht zutreffend

Cpl3. Die Interessengruppen, die gegen die Entumngkloder den

|

Einsatz einer Bioraffinerie kombiniert mit Biogama; konnen diesen Sehr unwahrscheinlich 0
. ziemlich unwahrscheinlich O
Prozess auch verzogern. etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Heute
CP. Im Allgemeinen ist der durch die verschiedenen i;%f;:“’s":ﬁvhvach E
Akteure ausgelibte Druck (ortliche und weltweite NGO etwas schwach 0O
Massenmedien, Gewerkschaften, usw.) auf dieses ungewiss O
Unternehmen, eine Bioraffinerie kombiniert mit Basgzu etwas stark |
entwickeln oder einzusetzen: ziemlich stark 0
sehr stark O
In den
nachsten finf sehr schwach O
Jahren ziemlich schwach O
etwas schwach O
ungewiss O
etwas stark O
ziemlich stark O
sehr stark O
In den
nachsten sehr schwach O
zehn Jahren ziemlich schwach O
etwas schwach O
ungewiss d
etwas stark O
ziemlich stark O
sehr stark O
Langfristig
sehr schwach O
ziemlich schwach O
etwas schwach O
ungewiss O
etwas stark O
ziemlich stark O
sehr stark |

Abschnitt V befasst sich mit dem allgemeinen Bedarf verschiedener Institutionen nach einer
Bioraffinerie kombiniert mit Biogas.

rp.1 Viele lokale Umweltbehérden sind der Meinurdass unser
Unternehmen eine Bioraffinerie kombiniert mit Bisg@&ntwickeln
oder einsetzen sollte.

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

rp.2 Die ortlichen Umweltbehorden werden uns zutwicklung oder o
zum Einsatz einer Bioraffinerie kombiniert mit Bamyin den nachstenSen" unwahrscheiniich

N s ziemlich unwahrscheinlich
fanf Jahren drangen- etwas unwahrscheinlich

ungewiss
etwas wabhrscheinlich

|
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Rp3. Die ortlichen Umweltbehérden sind in der Lages zur
Entwicklung oder zum Einsatz einer Bioraffinerie niainiert mit

Biogas zu zwingen.

Rp4. Im Allgemeinen entspricht unser Unternehmem Bewartungen
der ortlichen Umweltbehérden.

Rp5. Nationale Umweltbehdrden sind der Ansicht, sdasiser
Unternehmen eine Bioraffinerie kombiniert mit Bisga&ntwickeln

oder einsetzen sollte.

Rp6. Die nationalen Umweltbehérden werden uns zutwiEklung

oder zum Einsatz einer Bioraffinerie kombiniert rBitogas in den
nachsten finf Jahren drangen.

Rp7. Im Allgemeinen entspricht unser Unternehmem Bewvartungen
der nationalen Umweltbehdrden.

Rp8. Die nationalen Umweltbehérden sind in der Lages
Entwicklung oder zum Einsatz einer Bioraffinerie niainiert

Biogas zu zwingen.

Rp9. Internationale Vertrage, wie z.B. Kyoto werdems
Entwicklung oder zum Einsatz einer Bioraffinerie niainiert
Biogas in den nachsten finf Jahren drangen.

zur
mit

zur
mit

ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich

OoOOOobooo OoooOoooOoo OOo000ddd O0Oo0ddoddd . O0OO0O0O00od O0oooooodo odd

ooooa



Rp10. Europdische Richtlinien, wie z.B. OkostronstRlinie, werden
uns zur Entwicklung oder zum Einsatz einer Bioraffie kombiniert

mit Biogas drangen.

Rp11l. Im Allgemeinen
Bestimmungen der EU-Richtlinien.

Rp12. Die Europaische Kommission kann uns zur Eikwng oder

zum Einsatz einer Bioraffinerie kombiniert mit Bamyzwingen.

Rp13. Um kinftige Umwelthaftungsverpflichtungen warmeiden,
sind wir gezwungen, eine Bioraffinerie kombiniertit nBiogas zu
entwickeln oder einzusetzen.

ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Unternehmern d

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

OoOOOoooo o ooooooo  Ood
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RP. Es gibt einige regulatorische InstitutionerB(z.
EU-Kommission, unsere nationalen Behotrden), die
uns dazu dréngen, eine Bioraffinerie kombiniert mit
Biogas zu entwickeln oder einzusetzen.

Heute

In den
nachsten

finf Jahren

In den
nachsten
zehn
Jahren

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

O0OOO0OOoOo ooOoooOo OOoOodddd




Langfristig

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

|

psp2. Die meisten Menschen und Institutionen, die
fur den Erfolg unseres Unternehmens wichtig sind,

vertreten die Ansicht, dass wir eine Bioraffinerie
kombiniert mit Biogas entwickeln oder einsetzen
sollten.

Heute

In den
nachsten
funf Jahren

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

OOOO0O0OO OOOoOoooOo OOoodddOo OOoddddd

In den
nachsten sehr unwahrscheinlich
zehn  ziemlich unwahrscheinlich
Jahren etwas unwahrscheinlich
ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
Langfristig
sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
Heute
pspl. Im Allgemeinen ist der soziale Druck (lokale sehr schwach
. . N ziemlich schwach
Gemeinde, Markt, staatliche Behoérden und etwas schwach
offentliche Institutionen) auf dieses Unternehmen, ungewiss
eine Bioraffinerie kombiniert mit Biogas zu etwas stark
entwickeln oder einzusetzen: ziemlich stark
sehr stark
In den
nachsten sehr schwach

funf Jahren

In den
nachsten
zehn
Jahren

ziemlich schwach
etwas schwach
ungewiss

etwas stark
ziemlich stark
sehr stark

sehr schwach
ziemlich schwach
etwas schwach
ungewiss

etwas stark
ziemlich stark
sehr stark

OOOOO00oOo OooOoooo ooooooo
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Langfristig

sehr schwach O
ziemlich schwach O
etwas schwach O
ungewiss O
etwas stark O
ziemlich stark (|
sehr stark [l
Abschnitt VI befasst sich mit den technischen und organisatorischen Mdglichkeiten Ihres
Unternehmens, Innovationen zur Herstellung weniger umweltbelastender Produkte
vorzunehmen.
Tcl. Der Forschungs- und Entwicklungsbereich urssere o
Unternehmens ist in der Lage, die Machbarkeit eBieraffinerie Sehr unwahrscheinlich 0
- I ziemlich unwahrscheinlich O
kombiniert mit Biogas zu bewerten. etwas unwahrscheinlich 0O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich (|
nicht zutreffend O
Tc2. Wir haben die Fahigkeit, Prototypen einer Bffinerie o
kombiniert mit Biogas zu bauen und zu testen. sehr unwahrscheinlich 0
ziemlich unwahrscheinlich O
etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Tc3. Wir kénnen die Kosten fur die Herstellung urdle o
Inbetriecbnahme  einer  Bioraffinerie  kombiniert mit ioBas Sehr unwahrscheinlich 0
ziemlich unwahrscheinlich (|
hochrechnen. etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich (|
sehr wahrscheinlich O
nicht zutreffend O
Tc4. Wir sind in der Lage, die technische Machbarkainer o
Bioraffinerie kombiniert mit Biogas zu bewerten. sehr unwahrscheinlich C
ziemlich unwahrscheinlich O
etwas unwahrscheinlich O
ungewiss O
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Tch. Wir besitzen im Patentrecht genug Erfahrung kiinnen die o
Zuteilung der Gewinne einer Bioraffinerie kombitienit Biogas SeN" unwahrscheiniich L
. . ziemlich unwahrscheinlich O
gewahrleisten. etwas unwahrscheinlich O
ungewiss [
etwas wahrscheinlich O
ziemlich wahrscheinlich O
sehr wahrscheinlich O
nicht zutreffend O
Tc6. Unser Unternehmen hat genug freie Mittel, umininovative o
Tatigkeiten zur Entwicklung einer Bioraffinerie koimiert mit Sehr unwahrscheiniich Cl
. . . ziemlich unwahrscheinlich O
B'OQaS zu Investieren. etwas unwahrscheinlich O
ungewiss O



Tc7. Die Gewissheit, dass die Entwicklung einer r8ffinerie
kombiniert mit Biogas Erfolg haben kann, ist:

Tc8. Wir konnen Lieferanten und
Schliisselkomponenten ermitteln, die unseren Erfddgi der
Entwicklung einer Bioraffinerie kombiniert mit Biag sicherstellen.

Tc9. Beim Bau einer Bioraffinerie kombiniert mitdgjas kénnen wir
neue Anlagen und Maschinen anschaffen, womit sjgstelltwerden
kann, dass beim Produktionsprozess Abfélle und &arisen auf ein
Mindestmal beschrankt wird.

TC10. Wir kénnen den zur Entwicklung und zum Einsainer
Bioraffinerie kombiniert mit Biogas beitragendenamsport- und
Logistikbereich verwalten.

TC11. Wir konnen durch eine Konzentration
Forschungsaktivitaten auf erneuerbare EnergietrageEntwicklung
und zum Einsatz einer Bioraffinerie beitragen.

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Bezugsketten  fir

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss
etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nichtzutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

unserer

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht aitreffend

TC1. Unserer Meinung nach ist der Stand der Techtét
unserem Unternehmen auf dem Markt fur die Entwic§lu
einer Bioraffinerie kombiniert mit Biogas zur Vediing steht:

Heute
sehr schwach
ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
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In den
nachsten finf sehr schwach
Jahren ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
In den
nachsten sehr schwach
zehn Jahren ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
Langfristig
sehr schwach
ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
nicht zutreffend

OOO00000O0 ooooooo ooooOood

Heute
sehr schwach
TC2.: Die technischen Féhigkeiten, die fur die nleénahme ziemlich schwach

einer unseren Gewinn- und/oder Geschéftsanspriicmeh etwas schwach

. .. ungewiss
gleichzeitig den Umweltanforderungen entsprechenden ectwas stark

Bioraffinerie kombiniert mit Biogas erforderlichngl, sind in ziemlich stark
unserem Unternehmen: sehr stark
In den
nachsten finf sehr schwach
Jahren ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
In den
nachsten sehr schwach
zehn Jahren ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark
Langfristig
sehr schwach
ziemlich schwach
etwas schwach
ungewiss
etwas stark
ziemlich stark
sehr stark

0000000 OoOoOoooo oOooooOoo OOoddddd

Abschnitt VII befasst sich mit der Fahigkeit Ihres Unternehmens eine Bioraffinerie kombiniert mit
Biogas zu entwickeln oder einzusetzen.

L1. Die Eingliederung unterschiedlichster Fachleutie unser

Unternehmen, um eine Bioraffinerie kombiniert mitiogas zu igxﬂis;?"svéiﬁeng E
entwickeln, ist fiir unser Unternehmen: etwas schwierig O
ungewiss O



L2. Hinsichtlich Bioraffinerie kombiniert mit Bioga ist die
interdisziplindre  Anwendung von Mechanismen, welchdie
unterschiedlichen  Sprachen der verschiedenen Fegibbe

Uberwinden, fur unser Unternehmen:

L3. In unserem Unternehmen/Betrieb arbeiten Persatie das Know-
how fiir die Entwicklung einer Bioraffinerie kombént mit Biogas vom
Plan bis zur Inbetriebnahme besitzen.

L4. In unserem Unternehmen arbeiten Personen, lube ¢in Mald an
Macht und Einfluss verfugen, das fur die Forderenger Innovation
oder einer Umstellung auf eine Bioraffinerie koméih mit Biogas
erforderlich ist.

L5. Die meisten Mitarbeiter in unserem Unternehnmedchten gern
neue Fertigkeiten und Fahigkeiten erwerben.

L6. Unser Unternehmen kann sich fur eine breit fgge Beteiligung
an seinem konsequenten betriebsweiten Verbessemozgss fir die
Entwicklung einer Bioraffinerie kombiniert mit Biag einsetzen.

L 7. Wir kénnen die Entwicklung und den Einsataegi Bioraffinerie
kombiniert mit Biogas durch die Entwicklung von ‘¥achsanlagen
fordern.

etwas leicht
ziemlich leicht
sehr leicht
nicht zutreffend

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend sehr
leicht

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

oood
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Heute

L. Nach der Bewertung einiger Faktoren, die eine

effektive Veranderung der

Organisationsstruktur

beeinflussen, kann ich sagen, dass unser Untermehme

uber die fir

die

Organisationsstrukturen

organisatorischen

Fahigkeiten verfigt,

Umgestaltung der

erforderlichen

um ein

Bioraffinerie kombiniert mit Biogas zu entwickeln.

€ Inden
nachsten funf
Jahren

In den
nachsten
zehn Jahren

Langfristig

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

OOooo0oo ooooooo Ooooobooo ooooood

Abschnitt VIII

befasst sich mit der Frage, wie einfach es fir Ihr Unternehmen ist, strategische

Partnerschaften mit Lieferanten und Kunden einzugehen, um eine Bioraffinerie kombiniert mit

Biogas zu entwickeln.

All. Hinsichtlich der Bioraffinerie kombiniert miBiogas

ist die Suche nach Partnern fur strategische Radhaften,
gegenseitige
Erganzungsmaoglichkeiten von Innovationsfahigkeiterd
Kenntnissen gewahrleisten:

welche die

Starken

und

sehr schwierig
ziemlich schwierig
Brwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht
nicht zutreffend

Al2. Hinsichtlich der Entwicklung einer Bioraffinier

kombiniert mit Biogas ist die Suche nach Partnein f
strategische Partnerschaften, die Vertrauen, HEiieit, ein
Win-Win-Verhéltnis und einen guten Ruf gewahrlaiste

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht
nicht zutreffend

Al3. Hinsichtlich der Entwicklung einer Bioraffinier

kombiniert mit Biogas ist das Eingehen von straeigen
Partnerschaften. in denen die Partner betriebsmgQig

zueinander passen, eine Aufgabe, die:

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht
nicht zutreffend

| e o
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Al4. Die Beschaffung von Risikokapital zur Untertzting
der Entwicklung einer Bioraffinerie kombiniert ni#iogas
ist fir unser Unternehmen:

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

nicht zutreffend

Al5. Unser Unternehmen hat gute Erfahrungen mit
strategischen  Partnerschaften zur  Forderung vﬁﬂ”e"o”'gab

Innovationen gemacht.

ne im grof3en und ganzen ab

Lehne teilweise ab
ungewiss
stimme teilweise zu

stimme im gro3en und ganzen zu

stimme vollig zu
nicht zutreffend

Al6. Ich/wir habe/n die Fahigkeit, die Lieferanten

dahingehend zu beeinflussen, dass sie fir einafiinerie
kombiniert mit Biogas weniger umweltbelastende fetdifir
Input und Bauteile entwickeln (oder einsetzen).

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Al7. Ich/wir habe/n die Fahigkeit, die Lieferanten

dahingehend zu beeinflussen, dass sie weni
umweltbelastende Stoffe fur den Input in deg

Pr unwahrscheinlich
iemlich unwahrscheinlich
twas unwahrscheinlich

Produktionsprozess einer Bioraffinerie kombiniertit mungewiss

Biogas entwickeln (oder einsetzen).

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

oooooooo  oooooooo  oOoooooOood
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AL. Nach der Bewertung der fur den Erfolg
strategischer Partnerschaften notwendigen

Bedingungen, kann man sagen: Unser
Unternehmen  findet das Eingehen von
strategischen Partnerschaften (mit Lieferanten,
Kunden oder Konkurrenten) zur Entwicklung oder
zum Einsatz einer Bioraffinerie kombiniert mit

Heute
sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss
etwas leicht
ziemlich leicht
sehr leicht

In den

nachsten sehr schwierig

Biogas: funf Jahren  ziemlich schwierig

etwas schwierig
ungewiss
etwas leicht
ziemlich leicht
sehr leicht

In den

nachsten sehr schwierig
zehn  ziemlich schwierig

Jahren etwas schwierig
ungewiss
etwas leicht
ziemlich leicht
sehr leicht

OO0OOO00Oo boOoobooo boOoooooo
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Langfristig
sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss
etwas leicht
ziemlich leicht
sehr leicht

|

Abschnitt IX befasst sich mit lhren Mdglichkeiten, Kooperationsnetzwerke im Interesse der

Entwicklung oder des Einsatzes einer Bioraffinerie kombiniert mit Biogas aufzubauen.

Nwk1. Unser Unternehmen kann mit Universitaten o
Kooperationsnetzwerkaufbauen, um Know-how fiir ;%%I?C”h""f:\:v?hhres'cnr"gr‘] ich
die Entwicklung oder fur den Bau einer Bioraffireeri etwas unwahrscheinlich

kombiniert mit Biogas einzusetzen. ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

Nwk2. Unser Unternehmen kann mit Umweltagenturen

Kooperationsnetzwerkaufbauen, um Know-how fiir dieSen unwahrscheinlich
ziemlich unwahrscheinlich

Entwicklung oder fir den Bau einer Bioraffinerigyy.s unwanrscheinlich
kombiniert mit Biogas einzusetzen. ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

Nwk3. Mit 6ffentlichen Versuchslabors.
sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Nwk4. Mit Consultants mit Expertise im Bereich

Griine Bioraffinerie mir Biogas. sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wabhrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Nwk5. Mit Lieferanten von Rohmaterial und anderen

Inputs fir die Produktintegration. sehr unwahrscheinlich

ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

Nwk6. Mit anderen Unternehmen/Betrieben in o
derselben Branche, um einen Technologietransfer ;‘z:;l?cnhwf:vrj:hhg‘r']'gmIich
und einen Transfer von Fachkenntnissen zu guwas unwahrscheinlich

gewahrleisten. ungewiss
etwas wahrscheinlich

Oooooooo  ooOoooooo  oOoooOoood Oodooddd
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ziemlich wahrsc

heinlich

sehr wahrscheinlich

nicht zutreffend

I:II:II:I‘

Nwk. Nach der Bewertung unserer Madglichkeiten,
Kooperationsnetzwerkaufzubauen, kann man sagen:
Der Aufbau von Kooperationsnetzwerkenzur
betreffend  die
Entwickelung oder den Einsatz einer Bioraffinerie
kombiniert mit Biogas durch unser Unternehmen ist:

Beschaffung von  Know-how

Heute

In den
nachsten funf
Jahren

In den
nachsten
zehn Jahren

Langfristig

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

sehr schwierig
ziemlich schwierig
etwas schwierig
ungewiss

etwas leicht
ziemlich leicht
sehr leicht

OOOOO0OO OoOOOoddd OOodOodOd OOOdddd

C3.: Wie schatzen Sie die Fahigkeit lhre Unternaisne

ein, eine Bioraffinerie kombiniert
entwickeln oder einzusetzen?

mit

Biogas zu

Heute

In den
nachsten funf
Jahren

In den
nachsten
zehn Jahren

sehr begrenzt
ziemlich begrenzt
etwas begrenzt
ungewiss

etwas grof3
ziemlich grof3
sehr groR

sehr begrenzt
ziemlich begrenzt
etwas begrenzt
ungewiss

etwas grof3
ziemlich groR
sehr groR3

sehr begrenzt
ziemlich begrenzt
etwas begrenzt
ungewiss

etwas grof3
ziemlich grof
sehr groR

OOOOO00Oo boOoobooo ooooOooo
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Langfristig

sehr begrenzt
ziemlich begrenzt
etwas begrenzt
ungewiss

etwas grof3
ziemlich grof
sehr groR

|

In Abschnitt X mochten wir gern lhre Meinung erfahren Gber die Vorteile und Risiken, die die
Entwicklung und der Verkauf einer Bioraffinerie kombiniert mit Biogas fur Ihr Unternehmen mit sich

bringen.

erl. Der betriebswirtschaftliche Vorteil, der sitih unser

Unternehmen  durch  die  Inbetriebnahme  einéfhr 908
. . . . . . - . zlemlich grof3

Bioraffinerie kombiniert mit Biogas fir eine neu€yyas groR

Marktnische ergibt, ist: ungewiss
etwas begrenzt
ziemlich begrenzt
sehr begrenzt
nicht zutreffend

er2. Der Bedarf an Forschung und Entwicklung fig di
Entwicklung einer Bioraffinerie kombiniert mit Biag ist S€hr begrenzt

N ziemlich begrenzt
wahrscheinlich: etwas begrgnzt

ungewiss
etwas grof3
ziemlich grof3
sehr groR

nicht zutreffend

er3. Die Kosten, die mit diesen F&E-Tatigkeiten in
Verbindung stehen, sind fir unser Unternehmefhr begrenzt

T ziemlich begrenzt
wahrscheinlich: etwas begrenzt

ungewiss
etwas grof3
ziemlich grofR
sehr groR

nicht zutreffend

er4. Die Zeit, die es bedarf, bis eine Bioraffieeri
kombiniert mit Biogas eine gewisse
Wettbewerbsfahigkeit erreicht, ist wahrscheinlich:

sehr kurz
ziemlich kurz
etwas kurz
ungewiss
etwas lang
ziemlich lang
sehr lang

nicht zutreffend

er5. Die Gewissheit, dass das Projekt zur Entwigklu

einer Bioraffinerie kombiniert mit Biogas von unser i;':;“ggﬁr;rog

Unternehmen erfolgreich abgeschlossen werden kstin, gyyas gror
ungewiss
etwas begrenzt
ziemlich begrenzt

sehr begrenzt
nicht zutreffend

er6. Die Maoglichkeiten, mit der Entwicklung einer

Bioraffinerie kombiniert mit Biogas (durch Patentei.seh.rgrOB
. . . iemlich grof3
Lizenzen, Ubertragung von technischem Know-howyas gror

usw.) Gewinne zu erzielen, sind fur unser Unterr@hmungewiss

OOOOOOOoo ooooOooodo OOoOoodddo  OOO0ddddd OO0O0Oo0ddd
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wahrscheinlich; etwas begrenzt
ziemlich begrenzt

sehr begrenzt
nicht zutreffend

er7. Fur unser Unternehmen sind die Vorteile (z.B.
Vertriebseffekte und Neuheit des Produkts) ein&fh 9o

. . - . . - ziemlich groRR
Vorreiterrolle bei der Einfuhrung einer Bioraffifer guyas gr%,;
kombiniert mit Biogas wahrscheinlich: ungewiss

etwas begrenzt
ziemlich begrenzt
sehr begrenzt
nicht zutreffend

er8. Das Projekt zur Einflhrung einer Bioraffinerie

kombiniert mit Biogas ware unserer Meinung nach fitrgmg ;’rg'ggo"’;gben und ganzen ab

unser Unternehmen ein 'zu frihes Wagnis'. Lehne teilweise ab
ungewiss
stimme teilweise zu
stimme im grof3en und ganzen zu
stimme vollig zu
nicht zutreffend

Er9. Bei der Entwicklung einer Bioraffinerie komkgrt

mit Biogas zieht es unser Unternehmen vor, elghne volligab
- . . S ehne im groRen und ganzen ab
LAdopter” zu sein, und kein Pionier. Lehne teilweise ab
ungewiss
stimme teilweise zu
stimme im gro3en und ganzen zu
stimme vollig zu
nicht zutreffend

erl0. Die Bereitschaft unserer Kunden, fir teurateer

sauberere Produkte zu zahlen, ist wahrscheinlich: sehr grof

ziemlich groR
etwas grof3
ungewiss

etwas begrenzt
ziemlich begrenzt
sehr begrenzt
nicht zutreffend

erll. Beim Eingehen von strategischen Partnershaft
mit dem Ziel, Know-how und/oder neuen Materialiem z S 9rof

. . . . . - . ziemlich groR
Entwicklung einer Bioraffinerie kombiniert mit Biag zu  gqyas gror
erhalten, ist die Wahrscheinlichkeit, das man diggewiss
Kontrolle Uber das eigen Know-how verliertetwas begrenzt

wahrscheinlich: ziemlich begrenzt
’ sehr begrenzt

nicht zutreffend

erl2. Die Wachstumschancen, die sich aus dem Auftsgtir gro
von strategischen Partnerschaften bei der EntwigkluZemlich grok

. . . . .. . . . etwas groR
einer Bioraffinerie kombiniert mit Biogas fir unserungewigs
Unternehmen ergeben, sind wahrscheinlich: etwas begrenzt

ziemlich begrenzt
sehr begrenzt
nicht zutreffend

erl3. Wie sicher ist es, dass lhrem Unternehmen @gér groB
erforderlichen finanziellen Mittel rechtzeitig fudie Z't?N”;'S'CthB
Entwicklung einer Bioraffinerie kombiniert mit Biag ungewigs

etwas begrenzt
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zur Verfligung stehen? ziemlich begrenzt
sehr begrenzt
nicht zutreffend

erl4d. Wie sicher ist es, dass lhrem Unternehmen die
erforderlichen menschlichen und geistigen Ressourcg" 9ro8

" .. . . . . . . lich gro3
rechtzeitig fur die Entwicklung einer Bloraﬁlnerleé'tsvrgslcggg
kombiniert mit Biogas zur Verfiigung stehen? ungewiss

etwas begrenzt
ziemlich begrenzt
sehr begrenzt
nicht zutreffend

erl5. Wie sicher ist es, dass die Wetthewerbsfaitigk
lhres Unternehmens/Betriebs durch die fur digsehr grok

. . . . . .. . . Ziemlich groR3
Entwicklung einer Bioraffinerie kombiniert mit Biag epyas gr%g
erforderliche Investition beeinflusst wird? ungewiss

etwas begrenzt

ziemlich begrenzt

sehr begrenzt

nicht zutreffend
erl6. In welchem MafRe kann eine Bioraffinerie

kombiniert mit Biogas auf dem heutigen Markt ungjge 92" nicht wettbewerbsfahig

eher nicht wettbewerbsfahig

andere Formen der Bodennutzung (z.B. andefgnig wetthewerbsfahig

Rohmaterialien) bestehen? ungewiss
etwas wetthewerbsfahig
ziemlich wettbewerbsfahig
sehr wettbewerbsfahig
nicht zutreffend

erl7. Wenn lhr Unternehmen bei der Entwicklung eine

Bioraffinerie kombiniert mit Biogas eine Vorreitelie i%*:;l?cnhwf:vrj:hhgcr‘r']'gmIich
tbernimmt, wie hoch ist dann die Wahrscheinlichkef,as unwahrscheinlich
erheblicher Verluste? ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich
nicht zutreffend

Heute
groRRe Verluste
ER. Die Entwicklung einer Bioraffinerie ng,'ferev‘e’ﬁ{,'gfe‘e
kombiniert mit Biogas ist fir unser ungewiss
Unternehmen aus wirtschaftlicher Sicht: kleine Nutzen
mittlere Nutzen
groRe Nutzen
In den
nachsten finf grofRe Verluste
Jahren mittlere Verluste
kleine Verluste
ungewiss
kleine Nutzen
mittlere Nutzen
groRe Nutzen
In den
nachsten grofl3e Verluste
zehn Jahren mittlere Verluste
kleine Verluste
ungewiss
kleine Nutzen
mittlere Nutzen
grof3e Nutzen

oood

|
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Langfristig

groRe Verluste
mittlere Verluste
kleine Verluste
ungewiss

kleine Nutzen
mittlere Nutzen
grofRe Nutzen

|

A2. Die Entwicklung einer Bioraffinerie
kombiniert mit Biogas hat fur unser
Unternehmen:

Heute

In den
nachsten
funf Jahren

In den
nachsten
zehn
Jahren

Langfristig

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

sehr negative Auswirkung
negative Auswirkung
teilweise negative Auswirkung
ungewiss

teilweise positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

OOO00O00 Ooooooo oooobooo ooooood

A3. Die Entwicklung einer Bioraffinerie
kombiniert mit Biogas hat fur die Umwelt:

Heute

In den
nachsten
funf Jahren

In den
nachsten
zehn
Jahren

keine positive Auswirkung
geringfiigig positive Auswirkung
teilweise positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

OO0OOO0oOo ooooooo oOoOooo
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Langfristig

sehr negative Auswirkung
negative Auswirkung

etwas negative Auswirkung
ungewiss

etwas positive Auswirkung
positive Auswirkung

sehr positive Auswirkung

|

Heute
14. Nach der Auswertung der Ergebnisse,
Zwange und Fahigkeiten in Bezug auf die
Entwicklung einer Bioraffinerie kombiniert mit
Biogas ist die Wahrscheinlichkeit, dass Ihr
Unternehmen/Betrieb  dieses neue Produkt
entwickeln wird? In den

nachsten

funf Jahren

In den
nachsten
zehn
Jahren

Langfristig

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

nicht zutreffend

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

O0OOO0OOOo OoOoOoooOoo OOoOoodOd OOo00ddd

Heute

I5. Wie gro ist im Allgemeinen die
Wahrscheinlichkeit, dass Ihr Unternehmen sich
auch weiterhin mit der Entwicklung sauberer
Technologien befassen wird?

In den

nachsten
funf Jahren

In den
nachsten
zehn
Jahren

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss

etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

OO0OOO00OOo boOoobooo ooooOood
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Langfristig
sehr unwahrscheinlich
ziemlich unwahrscheinlich
etwas unwahrscheinlich
ungewiss
etwas wahrscheinlich
ziemlich wahrscheinlich
sehr wahrscheinlich

|
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Questionnaire Biorefinery combined with biogas

20 Dezember 2004
Developer-User

Authors: Dr. Mahshid Sotoudeh and Mag. Susanne Sch  idelr
ITA/OAW, Austria
Dr. Carlos Montalvo
TNO, The Netherlands

Confidentiality
The information gathered here will be processedanadyzed with statistical methods based on central
trends. This guarantees the confidentiality ofvitilal responses when presenting survey results.

Green bio refinery combined with biogas

The Green Bio-refinery is a technological concepttilize green biomass as an abundant and versatit
material for industrial products.

The concept of the Green Bio-refinery is curreimilan advanced stage of development in several
European countries, especially Germany, Denmarkz&iand and Austria. The basic idea of this cguce
is to combine existing technical processes in awawas well as entire plant utilization (greenrbass)

of grass, alfalfa and various other sources geingratvariety of products such as proteins, laatic and
fibres. These are either valuable products therasadv form the basis for further production lingssides
bio-based materials, energy (via biogas generatia) be supplied by this technology.

General information
Respondent type ; [ ] Developer [] Adopter (user) [ ] Regulator

[ ] Manufacturer [ ] Distributor [ ] Other

'® The English questionery was sent by e-mail.
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Organisation’s name:

Member State within which you are based:

Type of business your organisation is involved in:
Respondent name

Position

Date:

I1. To what extent has your firm been engaged wreldbpment of the biorefinery combined g:ttensivzllw all
with biogas in the past?

12 To what extent is your firm presently engagedd@veloping the biorefinery combined
with biogas?

Not at all - Extensively

I13. To what extent does your firm have existingnglao develop the biorefinery combined

: i Not at all - Extensively
with biogas>?

Section I: Cycles of business and innovation

(bcy) What do you regard as the main source of prodnobvations in your company?
Our own R&D efforts and human resources ]
We transfer or license major parts of our prodechnology from other firms [
We often obtain new inputs and components forpoaducts from our suppliers [

other O

(bcy) What do you regard as the main source of progessvations in your company?
Our own R&D efforts and human resources ]
We transfer or license major parts of our prot¢esBnology from other firms [
We often obtain new inputs and components forpoacess from our suppliers O

other [

(bcs) What do you believe is the main feature that@aeascribe the maturity of your product?
Diverse in design, often customised
At least one product is stable enough to haveifgignt production volumes [l
Undifferentiated standard products [

other O

(bcy) What do you believe is the main feature that dless the maturity of your production
process?
Flexible and inefficient, major changes can bdyaasily accommodated [l
Becoming more rigid, with changes occurring in onatages of the process
Efficient, intensive in capital, not flexible wittigh costs of change U

other [

" Scale: 1 (Not at all) to 5 (Extensively) and O (dx know)
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(bcs)

(bce)

(bcy)

(bce)

(bco)

(bc)

(bcy)

What are your research and development activit@snally focused on?
Unspecified because of high degree of technicaguainty [
On specific products or process features]
On incremental changes of product technology; ersiston process technology [

other [

Type of equipment used in your plant can be malakcribed as:
General purpose, requiring skilled labour]
Some stages of the process are automatéd
Special purpose, mostly automatic, labour focugeading and monitoring equipment [

other O

The cost of changing production process techriefofpr your company is likely to be
Low O Moderatd] HighOO

The number of competitors in your industry iglykto be:
Few, but growing in numbers with widely fluctuagimarket share [
Declining in number [
Few, companies that dominate the marketd

The major basis for competition for your compéy
Functional product performance [
Product variation; fitness for use and differemiat [l
Price and/or quality [

other [

The organizational control in your company is nigiperformed via:
Informal and entrepreneurial relations
Through project and task groups O
Structures, rules and goals [

The size of your company is: Smalld Medium O Large
O

Section Il assesses your opinion concerning the nature of possible environmental effects
generated by refineries’ conventional products and processes. Tick only one box in each

row.

The environmental effects generated by our coneaatiproducts and processes are likely to be:

Evl controllable [ [0 [0 O O O [O uncontrollable

Ev2 notthreatening (1 [0 [ [ [ [O [@O threatening

Ev3 ofverylocalimpact [1 [ [ [ [ [ [ ofglobalimpact

Ev4 with no fatal consequencesl ] [1 [ [ [ [ [ withfatal consequences

Ev5 equallydistributed [ [ [ [ [O [O [ affecting people very unequally

Ev6 noncatastrophic (] [ [ [ [ O [O -catastrophic

Ev7 not affecting future generationsL] [1 [0 [ [O O [ affecting future generations very
strongly

Ev8 voluntary for those exposed[] [ [0 [ [ [ [ involuntary for those exposed

Ev9 notaffecingme (1 [0 [ [ O O O affectingme

Ev10 observable [J [0 [ [O O O O notobservable

Evil unknown tothoseexposed ] [1 [0 [ [0 [O [O known tothose exposed

Evi2 arisingwithlongdelay [ [ [ O O O O arisingimmediately
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Ev13 new risk []
Evl4 pure speculation []

oo oogno o
oo oogno o

old risk

scientifically confirmed

EVR1.The environmental effects generated by

conventional products and processes are likelyto b

our

At the moment

Within the next five years

Within the next ten years

In the longer term

Extremely low -
Extremely high?

Extremely low -
Extremely high

Extremely low -
Extremely high

Extremely low -
Extremely high

EVR2. As consequence from an environmental periggect

the development of the biorefinery combined witlhdais

for this firm is:

At the moment

Within the next five years

Within the next ten years

In the longer term

Extremely irrelevant—
Extremely relevarf

Extremely irrelevant
— Extremely relevant

Extremely irrelevant
— Extremely relevant

Extremely irrelevant
— Extremely relevant

Al. Our involvement in the development or adopt of the biorefinery combined with biogas for our

company is likely to result in:
Decrease in our competitivenesq_]
Nil effect on public image []
Minor environmental benefits []

Negative effects on economic growth of ouf’]
company

Large technical failure []

O OO0Oo
O OO0Oo
O OO0Oo
O OO0Oo
O OO0Oo
O OO0Oo

Increase our competitiveness

Improve our public image

Large environmental benefits

Positive effects on economic growth of our

company
Large technical success

Section Il assesses the signals that your firm perceives in the marketplace to develop or

adopt biorefinery combined with biogas.

mpl. The pace of technological innovation in oucteeis very rapid. Soon we will be
moving towards the development of the biorefinesgnbined with biogas.

Extremely unlikely —
Extremely likely?°

mp2. Our competitors are thinking of developingadopting the biorefinery combined withExtremely unlikely —

biogas.

Extremely likely

mp3. Generally speaking, this company is a quitiofeer regarding advances in technology, ... sisagree -

products in our industry; the biorefinery combineith biogas is not an exception.

Extremely agree

Mp4. A good proportion of our customers think tha¢ should develop or adopt theExtremely unlikely —

biorefinery combined with biogas.

181 (Extremely low) to 7 (Extremely high)
191 (Extremely irrelevant) to (Extremely relevant)

201 (Extremely unlikely) to 7 (Extremely likely) arti(Not applicable)

Extremely likely
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Mp5. Our customers will be pushing us to develaphtorefinery combined with biogas.

Extremely unlikely —
Extremely likely
Mp6. Qenerally speaking, this company does what @ustomers think we should doExtremely unlikely -
regarding our products. Extremely likely

Mp7. The competition in our industry is very hastdreating unfavourable business climatg . .. ey -
and limited market opportunities. This will push tes develop or adopt the biorefineryexemely iikely
combined with biogas.

Mp8. The market for our firm is very heterogeneasllenging our company to maintain B remely uniikely -
broad line of products to match the diversity oftamers needs. This will push us to develggremely likely
or adopt biorefinery combined with biogas.

At the moment

MP. In general it can be said that the signals @eihthat we Extremely weak -
. . Extremely strontf

perceive from the market place (example: custonsnspliers

and competitors) tell us that we should developrdfioery Within the next five years Extremely weak —

combined with biogas. Extremely strong

Within the next ten years
Extremely weak —

Extremely strong

In the longer term
Extremely weak —

Extremely strong

Section IV gathers your opinion concerning the general demand for the biorefinery
combined with biogas.

cpl. Our most important shareholders think that @ampany should develop or adopt thg(tremely unlikely —
biorefinery combined with biogas. Extremely likely

cp2. In terms of public image it is important fourocompany to develop or adopt th%xtremely unlikely —
biorefinery combined with biogas. Extremely likely

cp3. The mass media reports (via radio, TV, newsg@tc) will be pushing us to develop O remely uniikely -
adopt the biorefinery combined with biogas withie hext five years. Extremely likely

Cp4. Our environmental advisors think that we stiodévelop or adopt the biorefinery., ... . ey -
combined with biogas. Extremely likely

Cp5. Generally speaking, this company does whatr@mwental consultants think that WE,remely uniikely -
should with regard to environmental issues andressi strategy. Extremely likely

Cp6. The local and regional community will be pushus to develop or adopt the biorefinerymemely unlikely -
combined with biogas within the next five years. Extremely likely

Cp7. Generally speaking, this company does whatat& and regional community thinksExtremely unlikely —
that our company should do regarding environmessales. Extremely likely

Cp8. .The Io_cal _community can lobby and pressurd¢oudevelop or adopt the biorefineryExtremely unlikely —
combined with biogas. Extremely likely

Cp9. Most of our important staff will be pushing tevelop or adopt the biorefineryExtremely unlikely —
combined with biogas within the next five years. Extremely likely

cpl0. Generally speaking, this company does whatroportant staff think what we shouldExtremely unlikely -
do. Extremely likely

211 (Extremely weak) to 7 (Extremely strong)
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cpll. There are several global NGO's that will heshing us to develop or adopt the, . .. ey -
biorefinery combined with biogas within the nextefiyears. Extremely likely

Cpl2. There are important pressure and interesipgrdhat oppose the development Q. .. il -
adoption of the biorefinery combined with biogas. Extremely likely

Cp13. Pressure and interest groups that oppostetredopment or adoption of the biorefinergmemely unlikely -
combined with biogas have the power to delay susfoeess. Extremely likely

At the moment
Extremely weak —

CP. In general, the pressure from the communityafland Extremely strong
global NGO'’s, mass-media, unions, etp.) that tm@pany Within the next five years
faces to develop or adopt the biorefinery combiméth Extremely weak —

Extremely strong

biogas is:

Within the next ten years
Extremely weak —

Extremely strong

In the longer term
Extremely weak —

Extremely strong

Section V assesses the general demand for the biorefinery combined with biogas from
diverse institutions.

rp.1 Many local environmental authorities think ttloair company should develop or adopt,.... unikely -
the biorefinery combined with biogas. Extremely likely

rp.2 Local environmental authorities will be pughins to develop or adopt the biorefinery, ... . ey -
combined with biogas within the next five years. Extremely likely

Rp3. Local environmental authorities have the céjpias to force us to develop or adopt the, . . e
biorefinery combined with biogas. Extremely likely

Rp4. Generally speaking this company does what lec@ironmental authorities think thatExtremely unlikely -
our company should do. Extremely likely

Rp5. Many national environmental authorities thihlat our company should develop Of, ..o uniey -
adopt the biorefinery combined with biogas. Extremely likely

Rp6. _National gnviron_men_tal authorities will bg ping us to develop or adopt the, . .. uikey-
biorefinery combined with biogas within the nextefiyears. Extremely likely

Rp7. Generally speaking this company does whan#tienal environmental authorities thi”'%memew unlikely -
that our company should do. Extremely likely

Rp8. National environmental authorities have theatdlities to force us to develop or adopt, ..c, unikely -
the biorefinery combined with biogas. Extremely likely

Rp9. International agreements such as Kyoto willhpus to develop or adopt the biorefinerymemely unlikely -
combined with biogas within the next five years. Extremely likely

Rp10. European directives such as <e.g., EURO 4aiRIO 5)> will push us to develop and.,..c., uniely -
sell the biorefinery combined with biogas. Extremely likely

Rp11. Generally speaking this company follows whatEU Directives prescribe. Extremely unlikely -

Extremely likely

Rp12.The European Commission has the capabiliieforice us to develop or adopt the, . .\ e,
biorefinery combined with biogas. Extremely likely

Rp13. Pre-empting the risk of future environmetiabilities will force us to develop or Extremely unlikely -
adopt the biorefinery combined with biogas. Extremely likely
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At the moment !
Extremely unlikely —

RP. There are several regulatory institutions (&4Y. Extremely likely
Commission, our national authorities) pushing us to Within the next five years
develop or adopt the biorefinery combined with bisg Extremely unlikely -

Extremely likely

Within the next ten years !
Extremely unlikely —

Extremely likely

In the longer term !
Extremely unlikely —

Extremely likely

At the moment }
Extremely unlikely —

psp2. Most people and institutions that are impartar Extremely likely
the success of our company think that we should Within the next five years
develop or adopt the biorefinery combined with lisg Eggggg l;‘(g'li;e'y—

Within the next ten years }
Extremely unlikely —

Extremely likely

In the longer term }
Extremely unlikely —

Extremely likely

At the moment
Extremely low —

pspl. In general the social pressure (e.g. from the Extremely high
community, the market place, government agencies an Within the next five years

ic instituti i Extremely low —
public institutions, etc.) on this company to deyebr Ecromet tigh

adopt the biorefinery combined with biogas is:

Within the next ten years
Extremely low —

Extremely high

In the longer term
Extremely low —

Extremely high

Section VI assesses your technological and organizational capabilities to innovate towards
the creation of cleaner products.

Tcl. Our company has the R&D capability to investiigthe feasibility of the biorefinery remely unikely —
combined with biogas. Extremely likely

Tc2. We ha_ve the capabilities to build and testeeixpental prototypes of the biorefinery., ... el -
combined with biogas. Extremely likely

Tc3. We can e_stimate their implementation and nestufing costs of the biorefinery .. ey -
combined with biogas. Extremely likely

Tc4. We can assess technological feasibility ottloeefinery combined with biogas.

Extremely unlikely —
Extremely likely

Tc5. We have enough legal experience on patentessand ensure the appropriation of

tremely unlikely —

benefits derived from the biorefinery combined viithgas. Extremely likely

Tc6. This firm has enough slack resources to invastnnovative activities for the _ xremely unlikely -
development of biorefinery combined with biogas. Extremely likely

Tc7. The certainty that a venture of developinglifeefinery combined with biogas can beExtremely unlikely —
accomplished is: Extremely likely
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Tc8. We_can idgntify suppliers _and procurement rchdor key components thahsureus Extremely uniikely -
success in the biorefinery combined with biogastigyment. Extremely likely

Tc9. In the production of the biorefinery combinedth biogas we can procure NeWg . .. uikey -

equipment and machinery thansure the minimization of waste and pollution in theexemely likely
production processes.

TC10. We can manage transport and logistic capiaisilivhich improve the development ananemely unlikely -
adoption of biorefinery combined with biogas. Extremely likely

TC11. We can improve the development and adoptfdriavefinery through concentration Extremely unlikely —
of research on renewables Extremely likely

At the moment
Extremely low —

. E ly high
TC1. We find that the level of state of the art Wiedge . _ eme g
available in the marketplace for our firm to engdgethe Within the next five years = ow—
development of the biorefinery combined with biogas Extremely high

Within the next ten years
Extremely low —

Extremely high

In the longer term
Extremely low —

Extremely high

At the moment
Extremely low —

. . cpeas . Extremely high
TC2.: In our firm the technological capabilitiesqéred to . _
launch a biorefinery combined with biogas that raeetir Within the next five years = ow—
profit and/or business requirements while matching Extremely high
environmental demands are: Within the next ten years
Extremely low —
Extremely high

In the longer term
Extremely low —

Extremely high

Section VIl assesses your company’s capabilities to develop or adopt the biorefinery combined
with biogas.

L1. T_he inte_grat_ion of_ a diversi;y of specialtigrdfessionals) to develop the biorefineryéXtremely difficult
combined with biogas is for our firm/farm. Extremely eas¥f

L3. With respect to the biorefinery combined wiibdas the implementation of mechanismgmemelydimcuh_
that translate across different disciplinary larggsis for our firm/farm: Extremely easy

L5. Our firm/farm counts with individuals that hatlee knowledge to develop the biorefinery., . .. ey -
combined with biogas from drawing board to fulllsca Extremely likely

L6. Our organization counts with individuals thavk the power and influence to promote, . .~ .
the innovation or change towards the biorefinenpbimed with biogas. Extremely likely

L8. Most people within our firm/farm value the exieece of acquiring new skills and_, . .\ el -
abilities. Extremely likely

L9. This firm can promote a wide participation irganization-wide continuous improvemen{Extremely unlikely —
activity towards the development of biorefinery doned with biogas. Extremely likely

L10. We can improve the development and adoptiobiarefinery combined with biogas . remely unikely —

Extremely likely

21 (Extremely difficult) to 7 (Extremely easy) a@dNot applicable)
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through the development of demonstration plants

At the moment !
Extremely unlikely —

L. After assessing some of the factors that detezman Extremely likely
effective organizational changé can affirm that our company Within the next five years

i i 1 1| ithe Ext I likely —
counts W|_th the necessary organizational cgpaiglnm res_hape Exromely oty
organizational structures to develop the biorefineombined

with biogas. Within the next ten years Extremely unlikely —

Extremely likely

In the longer term )
Extremely unlikely —

Extremely likely

Section VIII assesses how easy is for your company to perform strategracalf with suppliers
and customers to develop the biorefinery combined with biogas.

All. With respect to the biorefinery combined witibgas finding partners for strategic.,; ... aicur -
alliances that ensure strengths and complemeetuti innovative capacity and know-howgxtremely easy
is.

Al2. Concgrning the development of the biorefineombined vvjth biogas finding PANNers,, ..y difiut -
for strategic alliances that ensure trust, honestg/win commitment, good reputation isExtremely easy
something.

Al3. Rggarding the .development qf the.biorefineqrrbined with biogas the making of_, ...\ sicur -
strategic alliances with good operational fit of fhartners involved is a task: Extremely easy

Al4. Finding venture capitalists supporting the elepment of the biorefinery combined WithExtremelydifficult—
biogas for our company. Extremely easy

Al6. Our company has successful experiences ddratggic alliances to innovate. Extremely unlikely -

Extremely likely

AI7_. I/'we have the capability to inflpenge suppﬁ&o_dgvelqp (or adopt) cleaner substitutegtremely unlikely —
of inputs and components for the biorefinery coratimvith biogas. Extremely likely

Al8. l/lwe r_\ave the capability to_influence suppj;ie(_) deyelop (or aplopt) qleaner SUbSHtutes, .. ey unikely -
of current inputs for the production processesefliiorefinery combined with biogas. Extremely likely

At the moment o
Extremely difficult —

AL. After assessing what is needed to succeed ikinga Extremely easy
strategic alliancest can be said that: Our company finds - )
. . . . . Within the next five years o
the performing of strategic alliances (with suppsje Extremely difficutt —
. Extremely easy
customers or competitors) to develop or adopt the
biorefinery combined with biogas. Within the next ten years

Extremely difficult —
Extremely easy

In the longer term o
Extremely difficult —

Extremely easy

Section IX assesses your capabilities to perform networks of collaborttidevelop or adopt
biorefinery combined with biogass.
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nwkl. Our company can establish networks of collatlon with Universities to out-
source know-how to develop or adopt the biorefirmmnbined with biogas.

nwk2. Our company can establish networks of collation with Environmental Agencies to,

out-source know-how to develop or adopt the biaefy combined with biogas.
Nwk3. With public R&D laboratories.

Nwk4. With suppliers of raw materials and otherutgpfor product integration.
Nwk5. With consultancy firms with hybrid bio-refines expertise.

Nwk6. With other firms/farms in the same sectotrémsfer technology and expertise.

Extremely unlikely —
Extremely likely

Extremely unlikely —
Extremely likely

Extremely unlikely —
Extremely likely

Extremely unlikely —
Extremely likely

Extremely unlikely —
Extremely likely

Extremely unlikely —
Extremely likely

At the moment

Nwk. After assessing our capabilities to perforntwaeks of
collaboration it can be said that: Establishingwoeks of
collaboration to acquire know-how to develop or @tdthe
biorefinery combined with biogas for our compasy i

Within the next five years

Within the next ten years

In the longer term

Extremely difficult —
Extremely easy

Extremely difficult —
Extremely easy

Extremely difficult —
Extremely easy

Extremely difficult —
Extremely easy

At the moment

C1. In general, how much capacity has your comptmy

. . . ; . Within the next five years
develop or adopt the biorefinery combined with lis®

Within the next ten years

In the longer term

Extremely minimal —
Extremely largé®

Extremely minimal —
Extremely large

Extremely minimal —
Extremely large

Extremely minimal —
Extremely large

In Section X we would like your opinion about the benefits and risks that the development and sell

of the biorefinery combined with biogas implies for your company.

erl. The business/economic opportunity (for farm#re opportunity to stay) arising from

Extremely great —

the launching of the biorefinery combined with kasgfor a new market niche is for oufExremely minima*

firm/farm:

er3. The R&D required to develop the biorefineryntdned with biogas is likely to be:
erd. The costs associated with this amount of R&Dolr firm are likely to be:

er5. The duration of biorefinery combined with aggdevelopment to a competitive stage
likely to last:

er6. The opportunities to appropriate the benefftsleveloping the biorefinery combined

231 (Extremely minimal) to 7 (Extremely large)
242 (Extremely great) to (Extremely minimal) and\iot applicable)
%1 (Extremely short time) to 7 (Extremely long tinead 0 (Not applicable)

Extremely minimal —
Extremely great

Extremely minimal —
Extremely great

'é(tremely short time —
Extremely long tim&

Extremely great —
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with biogas (via patents, licensing, transferriaghinology, etc) for our firm are likely to be; Extremely minimal

er7. For our firm the advantages (e.g. distributiffects and novelty of product) of., .. .. .._
pioneering the launch of the biorefinery combinathwiogas are likely to be: Extremely minimal

er8. The venture of_Iau_nchlng the biorefinery camebli with biogas for our firm we beheveEmemelydisagree_
would be “ahead of its time”. Extremely agree®®

er9. In the development of the biorefinery combirveth biogas our firm prefers to be ag, ey disagree -
follower rather than a pioneer. Extremely agree

er10. Our costumers’ willingness to pay for a mexpensive but cleaner products is likely tQ
xtremely great —
be: Extremely minimal

erll. When doing strategic alliances to outsourmeakhow and/or new materials to develop . ..o
the biorefinery combined with biogas, the likelildoof losing control over your own Know- Extremely gredf
how is likely to be:

erl2. The growth opportunities that arise from dostrategic alliances to develop the, . .. oea-
biorefinery combined with biogas for our firm/farame likely to be: Extremely minimal

erl3. What is the likelihood that your firm/farmiMiave the necessary financial resources i), . .\ orcar -
time to develop the biorefinery combined with bisga Extremely minimal

erl4. What is the likelihood that your firm/farm Iwhave the necessary human ang, . .. ...
intellectual resources in time to develop the Hiosry combined with biogas? Extremely minimal

erl5. What is the likelihood that the required wimeent for the development of the

Extremely great —

biorefinery combined with biogas affects the coritjweness of your company/farm? Extremely minimal

erl6. To what degree can the biorefinery combindéthi Wwiogas can compete against th%uemewcompemve
existing market an against other land options @lwer raw materials) — Extremely
uncompetitive
erl?7. If your company/farm pioneers the developmeithe biorefinery combined with Extremely unlikely —
biogas what is the likelihood that you may havessatial losses? Extremely likely

erl8. The certainty that a venture of developireglitorefinery combined with biogas can be tremely gred —
accomplished by our firm/farm is: Extremely minimal

At the moment
Great losses —

Great benefit€®

ER. For our firm the venture of development of the

biorefinery combined with biogas seems to imply Within th ;

H . ithin the next five years
economically: y Groat Iosses
Great benefits

Within the next ten years
Great losses —
Great benefits

In the longer term
Great losses —
Great benefits

%61 (Extremely disagree) to 7 (Extremely agree) @ot applicable)
271 (Extremely minimal) to 7 (Extremely great) an(N\bt applicable)
81 (Great benefits) to 7 (Great losses)
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At the moment
Extremely bad

A2. The development of the biorefinery combinedhviitogas consequence
reme 00!
seems to have for our company: consequeyn%é

Within the next five years
Extremely bad

consequence —
Extremely good
consequence

Within the next ten years
Extremely bad

consequence —
Extremely good
consequence

In the longer term
Extremely bad

consequence —
Extremely good
consequence

At the moment
No consequence at all —

Extremely good
consequencé

A3. The development of the biorefinery combined hwit
biogas seems to have for the environment: Within the next five years

No consequence at all —
Extremely good
consequence

Within the next ten years
No consequence at all —

Extremely good
consequence

In the longer term
No consequence at all —

Extremely good
consequence
At the moment }
. s Extremely unlikely —
14. After evaluating the outcomes, pressures apéluiities to Extremely likely
develop the biorefinery combined with biogas whsttlhe Within the next five years
likelihood that your firm/farm will engage in theedelopment Extremely unlikely -

. Extremely likely
of this new product?

Within the next ten years }
Extremely unlikely —

Extremely likely

In the longer term }
Extremely unlikely —

Extremely likely

At the moment :
Extremely unlikely —

Extremely likely

I5. What is the likelihood that your firm/farm wikngage Within the next five years

i m 2 Extremely unlikely —
further in the development of cleaner technologiegeneral? Extremely likely

Within the next ten years :
Extremely unlikely —

Extremely likely

In the longer term :
Extremely unlikely —

Extremely likely

A questionnaire was also developed for administrativhich was fairly similar to the above questiaine.

291 (Extremely bad consequence) to 7 (Extremely gmotsequence)
%1 (No consequence at all) to (Extremely good cqguerce)
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10.3 Results of the data analysis

The analysis was used to support the qualitative analysis. Sincaride was small
(n46). The absolute values of statistical coefficients can notgresentative. Even the
trends should be used with coution.

Basic Multiple Linear Regression

Table 9:models for 12 and I3 in relation to the variables at 2. level

Variables Willingness to engage on adoption/development
I2/Variables | I3/Variables | 13/Variables I3/Variables
at present | inthe next5| in the next 10| in the longer
years years term
Attitude  A| 0.361+0.186 | 0.117+0.192 | 0.312 +0.224 0.083 +0.241
(m1)
Social -0.026 + 0.145 | 0.136 +0.163 | 0.078 +0.174 0.124 +0.168
pressure
PSP1 (m2)
Control over| 0.417+0.139 | 0.439+0.160 | 0.259 +0.183 0.233 +0.204
innovation
C1 (m3)
Constant (b) | -0.043+0.748 | 0.282+0.820 | 0.014 +0.906 0.927 + 0.961
R? 0.432 0.445 0.281 0.141

For example the willingness to engage at the moment could hwibdes with a

correlation

2 ~0.361 A -0.026 PSP1 + 0.417C1 -0.043 (The standard errors of coefficients are given
in the table above)

Examples of correlations for the willingness to engage in the future:
I3 in the next 5 years ~ 0.117 A + 0.136PSP1 + 0.439C1 + 0.282
I3 in the next 10 years ~ 0.312 A + 0.078PSP1 + 0.259 C1 + 0.014
I3 in the longer term ~ 0.083 A + 0.124 PSP1 + 0.233C1 + 0.927

The same correlations are presented for the question at thé ghedquestionnaires on
the willingness to engage in development of the technology (Igyesent and in the
future. The linear correlation in the latter casé: (R384 ~ 0.694) fits the data much
better than for 12 and 13 with“R0.141 to 0.445.
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Table 10:Models for 14 in relation to variables at 2. level

Variables Willingness to engage on the development (14)
At present | inthe next5| inthe next in the longer

years 10 years term

Attitude A | 0.735+0.194 | 0.691+0.186 | 0.536 +0.243 0.337 +0.174

(ml)

Social 0.023+0.152 | 0.311+0.155 | 0.035+0.193 0.534 +0.122

pressure

PSP1 (m2)

Control over| 0.437+0.143 | 0.370+0.152 | 0.339 +0.201 0.228 +0.148

innovation

C1 (m3)

Constant (b) | -0.748 +0.775 | -1.554 +0.794 | 0.132 +1.002 -0.555 +0.692

R? 0.605 0.694 0.384 0.653

Both cases show that the best fit of data to a linear comeletifound for models for the
next 5 years and it is at least appropriate for the answers for the nedr$0
An example of the willingness to engage at the moment:

14 at present ~ 0.735 A + 0.023 PSP1 + 0.437 C1 -0.748 (standard errors oferusffic
are given in the table above)

An example for willingness to engage in the next 5 years:
I4 in the next 5 years ~ 0.691 A + 0.311 PSP1 + 0.370 C1 -1.554
An example for willingness to engage in the longer term:
14 in the longer term ~ 0.337 A + 0.534 PSP1 + 0.228 C1 -0.555
The correlations of the willingness at the moment (12) and in fit@yewvith variables in
level 3 are shown in the next table:

Table 11:Models for 12 and 13 in relation to variables at 3. level

Variables Willingness to engage
[2/Variables | I3/Variables | 13/Variables I3/Variables
at present | inthe next5| in the next 10| in the longer
years years term
EV (m1) 0.013 +0.205 | -0.023 +0.139 | 0.069 +0.118 0.115 +0.201
ER (m2) -0.266 +0.195 | -0.232 +0.172 | -0.284 +0.156 0.463 +0.241
MP (m3) -0.124 +0.241 | 0.129+0.234 | 0.275+0.179 0.253 +0.229
CP (m4) 0.281 +0.2145 | -0.109 +0.112 | -0.105 +0.097 -0.342 +0.147
RP (m5) -0.010 +0.171 | 0.050+0.183 | -0.175+0.124 0.009 +0.170
AL (m6) -0.103 +0.211 | -0.187 +0.208 | -1.038 +0.243 -0.401 +0.374
TC (m7) 0.348 +0.246 | 0.514 +0.214 | 1.058 +0.170 0.559 +0.241
L (m8) 0.093 +0.195 | 0.053 +0.157 | -0.147 +0.114 0.406 +0.186
NWK (m9) 0.233+0.221 | 0.269 +0.198 | 0.380+0.180 0.445 +0.337
Constant (b) 1.462 £1.409 0.49+1.32 1.666 +1.425 -3.822 £2.202
R? 0.575 0.745 0.824 0.613
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An example for the result for present:
2 ~0.013 EV -0.266 ER -0.124 MP +0.281 CP -0.010 RP -0.103 AL + 0.348 TC + 0.093
L + 0.233 NWK + 1.462 (Standard errors are available in the table above)

Modified result for 12:
2 ~0.013 EV -0.266 ER +0.281 CP + 0.348 TC + 0.093 L + 0.233 NWK + 1.462

Modified result for 13 in the next 5 years:
I3 in the next 5 years~ -0.232 ER +0.129 MP + 0.050 RP + 0.514 TC + 0.053 L + 0.269

NWK + (0.49-1.32)

Modified result for 13 in the next 10 years:
I3 in the next 10 years~ 0.069 EV -0.284 ER + 0.275 MP + 1.058 TC -0.147 L + 0.380

NWK +1.666

The willingness to engage in the development of the technologyaisa correlated for
variable 14 with variables in level 3:

Table 12:Models for 14 in relation to variables at 3. level

Variables Willingness to engage on the development and adoption (14
at present | inthe next5 in the next in the longer
years 10 years term
EV (m1) 0.305+0.242 | 0.151+0.133 | -0.306 +0.240 -0.059 +0.204
ER (m2) -0.625 +0.225 | -0.267 +0.156 | 0.036 +0.340 -0.274 +0.248
MP (m3) -0.486 +0.278 | -0.147 +0.204 | -0.435+0.382 0.109 +0.236
CP (m4) 0.370+0.251 | 0.160 +0.106 | -0.266 +0.181 0.004 +0.160
RP (m5) -0.122 +0.198 | 0.359 +0.143 | 0.260 +0.268 0.222 +0.186
AL (m6) -0.334 +0.234 | -0.284 +0.198 | 0.077 +0.542 -0.096 +0.375
TC (m7) 0.122+0.290 | 0.048 +0.205 | 0.714 +0.352 -0.117 +0.250
L (m8) 0.313+0.299 | -0.032+0.150 | 0.349 +0.198 0.351 +0.192
NWK (m9) 0.700 +0.225 | 0.998 +0.182 | 0.089 +0.370 0.401 +0.340
Constant (b) 3.376 £1.617 | 0.099 +1.206 | 2.054 +3.230 1.508 +2.277
R® 0.637 0.859 0.495 0.611

Willingness to engage at present:

First result:

14 at present ~ 0.305 EV -0.625 ER -0.486 MP +0.370 CP -0.122 RP -0.334 AL + 0.122
TC+0.313L+0.7NWK + 3.376

Modification of model based on results of the impact analysis

Modified 14 at present ~ 0.305 EV -0.625 ER +0.370 CP + 0.122 TC + 0.313 L + 0.7

NWK + 3.376
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Willingness to engage in the future:

First regression result:

14 in the next 5 years ~ 0.151 EV -0.267 ER -0.147 MP +0.160 CP +0.359 RP -0.284 AL
+0.048 TC -0.032 L + 0.998 NWK + 0.099

Modification of model based on results of the impact analysis
14 in the next 5 years ~ 0.151 EV -0.267 ER +0.160 CP +0.359 RP + 0.048 TC + 0.998
NWK + (0.099 — 1.206)

This regression model reflects the expectation that the positpact of NWK causes a
strongly positive impulse for the willingness to engage in the dpuetnt and adoption
of biorefinery combined with biogas, while economic risk perception dsesgethe
willingness. Technical and organisational control will not be gsomant in the next 5
years as now for the willingness to engage in the development or adoption.

Trend in the Future:
First result:

14 in the next 10 years -9.306 EV +0.036 ER -0.435 MP -0.266 CP + 0.260 RP +0.077 AL
+0.714 TC +0.349 L +0.089 NWK +2.054

Modification of model based on results of the impact analysis

14 in the next 10 years 6:260 RP +0.077 AL +0.714 TC +0.349 L +0.089 NWK +(2.054 —
3.230)

First result:
14 in the longer term ~ -0.059 EV -0.274 ER +0.109 MP +0.004 CP + 0.222 RP -0.096
AL-0.117 TC + 0.351 L + 0.401 NWK + 1.508

Modification of model based on results of the impact analysis
I4 in the longer term ~ -0.274 ER +0.004 CP + 0.222 RP + 0.351 L + 0.401 NWK +
1.508

This model shows that economic risk perception, regulatory pressuyanisational
learning and formation of research networks will change the itilwovaehaviour. The
next table show that the best linearity is given in the modelgtfvariable in the next 5
years.
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Partial least square analysis

Table 13:PLS Models for innovation willingness in relation to variables in the 2. level

Variables PLS analysis
Willingness to engage on adoption/development
I2/Variable | 13/Variables | 13/Variables I3/Variables
s at present| inthe next5 | inthe next 10| in the longer
years years term
Attitude A (m1) 0,1800 0,1430 0,1990 0,1500
Social pressure PSR1 0,1660 0,2420 0,1820 0,1440
(m2)
Control over| 0,3160 0,3280 0,2560 0,1930
innovation C1 (m3)
Constant (b) 0,6695 0,2439 0,1408 0,7196
n (no. of objects) 43 38 38 38
p (no. of predictors) 3 3 3 3
a (no. of PLS 1
components) 1 1 1
SEP (full CV) 1,2958 1,2228 1,3953 1,4855
R (full CV) 0,5509 0,5936 0,4071 0,2561
R-squared (full
CV) 0,3035 0,3524 0,1657 0,0656
SEC (calibration) 1,2352 1,1467 1,2955 1,3812
R (calibration) 0,6044 0,6538 0,5189 0,4145
R-squared
(calibration) 0,3653 0,4275 0,2693 0,1718

Models for innovation willingness in relation to 3. Variables are given in thetalebes.
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Table 14:PLS models for 12 and I3 in relation to the 3. level

Variables PLS analysis
Willingness to engage
[2/Variables | 13/Variables | 13/Variables I3/Variables
at present | inthe next5| in the next 10| in the longer
years years term

EV (m1) 0.0530 0.0590 0.0880 0.2940
ER (m2) -0.0981 -0.1020 -0.3540 0.1950
MP (m3) 0.1340 0.1250 0.3240 0.1200
CP (m4) 0.1040 0.0516 -0.1280 -0.5060
RP (m5) 0.1120 0.1210 -0.2590 -0.0471
AL (m6) 0.0820 0.0638 -1.2500 -0.1500
TC (m7) 0.1170 0.1420 1.1130 0.4280
L (m8) 0.1190 0.1210 -0.1910 0.4390
NWK (m9) 0.1240 0.0990 0.3480 -0.1470
Constant (b) 0.6601 0.2640 3.0854 -0.0314
n (no. of
objects) 44 38 38 38
p (no. of
predictors) 9 9 9 9
a (no. of PLS
components) 1 1 9 3
SEP (full CV) 1.0889 1.1750 1.1058 1.3959
R (full CV) 0.7073 0.6358 0.7161 0.4640
R-squared
(full CV) 0.5003 0.4042 0.5128 0.2153
SEC
(calibration) 1.0230 1.0712 0.7117 1.0490
R (calibration) 0.7473 0.7074 0.8829 0.7217
R-squared
(calibration) 0.5585 0.5004 0.7795 0.5209

The 12 model can be used for prediction of innovation willingness at present with an

Standard Error Prediction (SEP) of 1.0889 afd ®5.

I2 (PLS) ~ 0.053EV - 0.0981 ER + 0.1340 MP + 0.1040 CP + 0.1120 RP + 0.0820 AL +

0.1170 TC + 0.1190 L + 0.1240 NWK + 0.6601

An example for a model for the future is:

I3 (in the next 5 years) (PLS) ~ 0.0590EV - 0.1020 ER + 0.1250 MP + 0.0516 CP +

0.1210 RP + 0.0638 AL + 0.1420 TC + 0.1210 L + 0.0990 NWK + 0.2640




For the models in the future the 14 seems to be a better variable with a siaBllan&a

)

higher R.
Table 15:PLS models for 14 in relation to variables in the 3. level
Variables PLS analysis
Willingness to engage on the development and adoption (14
at present | inthe next5 in the next in the longer
years 10 years term

EV (m1) 0.0857 0.0954 0.0015 0.0348
ER (m2) -0.1230 -0.3550 -0.1160 -0.1510
MP (m3) 0.1310 0.0776 0.1010 0.1520
CP (m4) 0.0998 0.0985 -0.0025 0.0774
RP (m5) 0.1520 0.2840 0.1140 0.2040
AL (m6) 0.1110 -0.2970 0.0834 0.1200
TC (m7) 0.1620 -0.2450 0.1680 0.1380
L (m8) 0.1780 0.1010 0.1620 0.1970
NWK (m9) 0.1570 0.9760 0.1250 0.1260
Constant (b) 1.0378 1.1156 1.3535 0.0528
n (no. of
objects) 38 38 38 38
p (no. of
predictors) 9 9 9 9
a (no. of PLS
components) 1 9 1 1
SEP (full CV) 1.3476 1.0197 1.7698 1.3038
R (full CV) 0.7054 0.8613 0.3225 0.6747
R-squared
(full CV) 0.4976 0.7418 0.1040 0.4552
SEC
(calibration) 1.2610 0.7675 1.5403 1.1995
R (calibration) 0.7480 0.9229 0.5342 0.7336
R-squared
(calibration) 0.5595 0.8517 0.2854 0.5382

14 in the next 5 years (PLS) ~ 0.0954 EV - 0.3550 ER + 0.0776 MP + 0.0985 CP +

0.2840 RP - 0.2970 AL — 0.2450 TC + 0.1010 L + 0.9760 NWK + 1.1156
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Table 16:An example of available results on cross impacts of variables according to a Pearson Analysis

EV mean ER mean Mp mean CP mean RP mean Al mean T Cmean |L mean NWK mean
EV mean
weak
ER mean negative
weak strong
Mp mean positive negative
CP mean no weak negative | weak positive
very weak
RP mean positive weak negative | weak positive | weak positive
weak
Al mean no weak negative | weak positive | weak positive | positive
very weak weak weak
TC mean positive weak negative | weak positive | weak positive | positive positive
weak weak weak weak
L mean no weak negative | weak positive | posaitive positive positive positive
weak strong weak strong
NWK mean no weak negative | weak positive | no positive positive positive positive
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One example is given for the model for 14 in the next 5 years in the next taibibe f
statistical analysis and one example for the PLS analysis.

The procedure for generation of S1 to S9: “The simulation proceeds by substituting
current average scores with maximum scores for targeted behaviourahd deaaing

the other correlates unchanged.”(Montalvo 2002) For the simulation of S10 to S14 we
have also regarded the results of the impact matrix and impact of changescaufrthef

a variable on other scores. The most powerful changes which lead to the maximum
innovation willingness (score: 7) can be seen through improvement of networks for
cooperation and regulatory pressure.
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Table 17:Simulation of the 14 (in the next 5 years) model according to the original equation in thecstiadiséilysis
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Worst 7|Optimal
ER/Optimal 1 ER/Worst
X
(2]
% o
I X 7 = ©
c & 2 o P > n t% 0 é n
S8 E £ s So S o = S2 g 5 gL
o = 4= S E S = = — —- =
8 g 2 2 2 Eo S 2 £2 £3 5t S8
s 3 2 3 g S g Qo = g 8 g 23 T g
o ] L = O o X o L o [ s] oL Z o
14 in the next
5 years
S EV mean ER mean MP mean CP mean RP mean AL mean TC mean L mean NWK mean [mean of 14 in|calculated constant b
AVS 3,68 3,64 3,89 3,28 3,92 3,44 4.4 3,97 4,19 4,33 4,33 0,10
S1 7 3,64 3,89 3,28 3,92 3,44 4,4 3,97 4,19 4,33 4,83
S2 3,68 3,89 3,28 3,92 3,44 4,4 3,97 4,19 4,33 5,04
S3 3,68 3,64 3,28 3,92 3,44 4.4 3,97 4,19 4,33 3,87
sS4 3,68 3,64 3,89 3,92 3,44 4.4 3,97 4,19 4,33 4,93
S5 3,68 3,64 3,89 3,28 3,44 4,4 3,97 4,19 4,33 5,44
S6 3,68 3,64 3,89 3,28 3,92 4.4 3,97 4,19 4,33 5,02
S7 3,68 3,64 3,89 3,28 3,92 3,44 3,97 4,19 4,33 4,44
S8 3,68 3,64 3,89 3,28 3,02 3,44 44 1 4,19 4,33 4,43
S9 3,68 3,64 3,89 3,28 3,02 3,44 4.4 3,97 7 4,33 7,14
510 4 3 4 4 I 5 4 5 4,33 7,00
s11 4 3 4 g 4 I 4,33 6,97
S12 4 4 4 3 4 4 4,33 7,32
513 s I 4 3 3 5 4,33 6,19
s14 5 4 5 4 5 4,33 6.9




Table 18:Simulation of the 14 (in the next 5 years) model according to the PLS analysis
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Worst 7|Optimal
ER/Optimal 1 ER/Worst
g - 3
5 (3] 2 > o) £ K=l )
£ £ £ 0 o & o 9 S g g g8
8 = c o o 5 25 =] 8 = o = 2 g’ = =
o o 5 R E 3 =) c g &g S E < <
S 3 s x S x 5 9 £ 28 S g S g S = 28
a3 i 2 [ 2 S5 05 x5 =38 £ 3 oo z 3
mean of 14 1n 14 in the next 5
the next 5 years
S EV mean ER mean MP mean CP mean RP mean AL mean TC mean L mean NWK mean years calculated b constant
AVS 3,74 3,53 3,86 3,37 3,77 3,44 4,43 3,90 4,20 4,30 4,31 1,1156
S1 4,33]4,62
S2 4,33]5,21
S3 4,33|4,55
S4 4,33|4,67
S5 4,33|5,23
S6 4,33]5,04
S7 4,33/5,15
S8 4,3314,62
S9 4,33]7,04
S10 4,33/6,03
S11 4,3316,54
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