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1 Introduction and objectives 
The aim of this study is the characterisation of relations between innovation willingness 
of the relevant actors and driving forces and barriers for the development and diffusion of 
“biorefinery combined with biogas”. This innovative technology is developing at the 
interface of agriculture and industry as well as the energy sector. It involves the industrial 
and energy use of renewable resources. The research approach is an empirical method for 
the classification of drivers and barriers and the identification of models which describe 
the innovation willingness in relation to these factors. The study includes all relevant 
groups such as technology developers, users and administrations. The study has an 
implicit assumption that the diffusion of technologies does not happen automatically as 
soon as there is a demand on the market or a technology push through regulation and 
other policy measures. The innovation mechanism is regarded to be much more complex 
and multivariable. 
 
The methodology of the survey and theoretical background are described in chapter 2. 
Results related to the components of the model, namely expectations and attitudes 
towards developing/adopting biorefinery combined with biogas, willingness to comply 
with the dominant social norm and control over the innovation process are presented in 
chapters 3, 4 and 5. Chapter 6 include an overall analysis of correlations between barriers 
and drivers as well as simulation of diverse policies. Chapter 7 and 8 summarize needs 
and solutions for policy instruments and research and conjunct the work package 2 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 selected according to a ranking 
process described in the “Background Study Agriculture” of the POPA-CTDA project. 
The detailed discussion of the ranking of technologies according to their environmental, 
technical, economical and political aspects is documented in Annex 1 to the Background 
Study Agriculture.  
The “biorefinery combined with biogas” is expected to have advantages for: 

·  generating a perspective for alternative land utilization especially through refining 
biomass from grassland (a driving force for agro-environmental measures and the 
conservation/maintenance of cultural landscapes),  
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·  improving the competitiveness of the agricultural sector in Europe through 
multifunctional agriculture and new products (a driving force for sustainable rural 
development and creation/maintenance of jobs) and 

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

 
Beside raw material and technology aspects, biorefinery concepts in Europe are 
particularly characterized by the approach of considering and paying attention to 
sustainability criteria and the incorporation of technologies in regional structures 
summarized under the key word “sustainable rural development”. Since biorefinery 
supports alternative land utilization, it could improve the flexibility of the production and 
induce a positive impulse for agro-environmental measures in the agricultural sector, if 
technology and organisational innovation go hand in hand.  
Developing sustainable green biorefinery systems requires a combination of central and 
decentralized / localized units, i.e. large scale conversion and processing plants that take 
advantage of economies of scale must be combined with smaller and localized units as 
close to biomass feedstock as possible, resulting in improvements to rural economies. 
An important motivation for the selection of biorefinery in this study is the fact that the 
organisational structure for the implementation of this cluster of technologies is still 
being shaped. The results of the POPA-CTDA project can therefore assist the design of 
appropriate measures for the member states to maximise the positive impacts of the 
technology and avoid potential negative environmental and economic impacts.  
 
2.2 State of the art 

Biorefineries generally process bio-based feedstock into multiple value-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 materials, new 

fibres. 
Green biorefineries are the most important biorefineries for the agricultural sector. They 
utilize green biomass as primary resource (e.g. grass, clover, green agricultural crops, 
etc.). However, in this case it is necessary to solve the storage-problem, i.e. green 
biomass has to be preserved so that it is available for longer periods of time in order to 
allow continuous year-round operation of the plant.  
In the Netherlands, considerable efforts are being made with respect to whole crop 
utilization of green biomass (Ketelaars 2001) with a pilot plant opened in 2002 (Hulst 
2002).  
In Germany, a research group (Kamm et al. 1999) started to use different juices for lactic 
acid fermentation in 1996. As green biomass is rich in bulk-components-free 
carbohydrates, proteins and fibres, it is these components that should serve for the basic 
exploitation. "Low-volume, High-price" specialty chemicals like bioactive substances 
(carotenoids, isoflavonoids, etc.) are expected to increase the viability of such green 
biorefinery systems. 
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During the last years a holistic concept for green biorefinery has been developed in 
Austria (Kromus 2002). This concept is based on a decentralized system to take account 
of the small-scale agriculture. However, the system is built around grass silage 
fermentation and the production of lactic acid and amino acids (hydrolyzed proteins). For 
this reason, the main focus of green biorefineries is directed at products 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 systems in Europe (centralised and 
decentralised), research is currently focused on intensifying the conversion processes and 
the search for high-yield strategies in optimised cradle-to-grave system setups. A number 
of decentralised approaches mean that a special focus is put on the integration of SMEs.  
 
2.3 Key issues: 

The “biorefinery combined with biogas” is considered in this study as a cluster of:  
·  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 production of bulk products 
renewable raw materials usually have an economical disadvantage as they are 
priced higher than fossil or mineral resources, compared to their respective 
product yield (Halasz et al. 2003). 

 
Technological 

·  Medium stage of technology-development: Technology is still in a medium stage 
of development. Final statements about feasibility are not yet possible (Kromus et 
al. 2004). 

 
Organisational 

·  Lack of appropriate logistics: Raw material production is decentralized, transport 
densities are low and shelf life is usually short. There is a challenge in regard to 
the organisational structure (combination of central and decentralized units), 
logistics as well as storage technologies (Kromus et al. 2004).  

·  Goal conflicts: Different actors have different expectations of the implications of 
the technology. Furthermore, different goal conflicts such as cost effectiveness 
and environmental protection need to be discussed and solved (Schidler 2003). 
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Some drivers for development and implementation of biorefineries: 
 
Economic 

·  New sources of income for farmers: Farmers do not remain in their old role as 
supplier of raw material, they manage the cultivation of crops for biomass and 
conversion into energy (Karpenstein-Machan 2001). 

·  Bio refineries as multi-product plants, thus increasing the efficiency of utilising 
the available biomass. Using low price or waste materials and utilising these 
resources to the utmost possible degree. This will compensate for the inherent 
economic disadvantage of renewable resources and allow these technologies to 
compete with conventional processes on the base of fossil resources (Halasz et al. 
2003). 

·  Creation/maintenance of jobs: Decentralizing could generate jobs in rural areas 
thus considerably reinforcing the economic structure of these regions as well as 
raising the skills of the workforce in these regions, since operating this technology 
needs up-to-date technical knowledge especially in the field of chemical 
engineering (Kromus et al. 2004). 

·  Market potential: “Grassland industry” could take second place behind the timber 
industry in the non-food sector based on renewable resources (Kromus et al. 
2004). 

 
Economic/technological/market 

·  Development of key-technologies in the bio-industry field: Biorefineries involve 
among other things biochemical processes, the separation of enzymes, membrane 
technology and other important technologies for bio-technology (Kromus 2004). 

·  High market potential: Lactic acid from biorefineries is the organically based 
platform chemical of the future (Kromus et al. 2004). 

 
Technological/organisational 

·  Innovative solutions: Storage and first processing steps may be located on farms, 
leading to a new approach to the “site” of production – resulting in an innovative 
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 agriculture (Halasz 
et al. 2003).  

·  Improvement/maintenance of cultural landscapes: The exploitation of grassland 
pasture might have intriguing side effects like the conservation and improvement 
of cultural landscapes or the so-called “stay option” for farmers (Kromus et al. 
2004). 
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2.4 Relevant actors 

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

·  technology developers (manufacturers of plants, engineering firms, public 
research institutes, pioneer farmers, agricultural cooperative societies, investors, 
consultants) 

·  users (farmers) 
·  consumers of products  
·  governments (agricultural and innovation policy as well as policy for environment 

and sustainable development) 
·  other relevant actors: rural development agents, rural society, consultants. 

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

The WP2 is based on interview and survey data. The interviews were open-ended with 
the intention of collecting in-depth data. 16 one-hour interviews were conducted 
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 information required from 

the interview (to assist in managing the interview and keeping the interviewee on 
track). 

 
The qualitative stage of the case study summarised the interview responses according to a 
standardised format geared to the questions included in the interview protocol. The 
qualitative stage aimed at eliciting the most relevant information (salient beliefs) 
concerning the adoption (or development) of the “biorefinery combined with biogas”. 
The interview comments in the context of the industries, markets and policies that apply 
to the technology, plus drivers and barriers mentioned in the interviews are compared in 
this report with the results of the survey for each issue. 
 
In an analytical stage, the context provided by interviews and the background studies 
(WP1) was used to determine the relative importance of the barriers and drivers and to 
flesh out the quantitative analysis. The basis for the questionnaire was a matrix of 
definitions (its structure is included in the appendix). 
 
The quantitative stage of each case study summarises the survey responses according to a 
standardised format that includes survey description, analysis and a primer of policy 
recommendations to be discussed in the WP3 workshops. This report integrates insights 
from the qualitative stage to the empirical results of the quantitative analysis to each 
topic. The structure of the research of relations between barriers and drivers is presented 
in a four level model.  
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The first and second level describes that the Innovation willingness and ultimately the 
engagement in the development (or adoption) of cleaner technologies can be explained in 
terms of the decision makers’ attitude towards the development of cleaner technologies, 
the perceived social pressure to innovate in cleaner technologies and the control over the 
innovation process as perceived by their decision makers. 
 

The first level can be explained also in terms of the perceptions of: environmental risk, 
economic risk, community pressure, market pressure, regulatory pressure, technological 
capabilities, organisational learning, strategic alliance and networks of collaboration. 

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 and drivers of 
innovation in cleaner technologies 
 

Environmental 
risk 

The goal is to gain a better understanding of decision-makers concerns about the hazards that their 
business may generate for host communities and the wider environment. The questions to be 
answered are: Under what conditions business activities are considered environmentally safe or 
risky? What do decision-makers take into account in accepting or avoiding the creation of 
environmental risks? 

Economic risk In the literature on technological change ‘uncertainty’ is considered to be the central dimension 
that ‘organises’ innovative activities. Thus, two questions will orient the exploration and 
assessment of decision-makers perceptions of economic risk regarding the development of clean 
integrative technologies: ‘What constitutes uncertainty?’ and ‘How do decision makers s 
conceptualise economic risk and uncertainty?’  

Regulatory 
pressure 

In the literature on environmental policy it is widely recognised that the major driver of 
environmental protection in industry is the enforcement of environmental regulations. The 
questions here are if the decision makers experience any pressure from diverse regulatory 
schemes? Furthermore, are self-motivated or in any form willing to comply with environmental 
policies and regulations targeting technological change towards cleaner production? 

Market 
pressures 

The market operates under well-institutionalised rules that have matured as a result of a social 
development process. The assessment of the perceived social pressure arising from the market 
intends to gauge the extent to which any form of social norm regarding clean technology 
development is present in the markets where the businesses operate.  

Technological 
capabilities 

What specific technological and absorptive capabilities per sector are needed? What are or are 
there technological opportunities? 

Organisational 
capabilities 

Do the sectors of interest hold enough organisational capabilities to engage in the development of 
clean integrative technologies? What are these capabilities? To what extent they are held across 
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 are concerned with 
biorefineries and/or biogas. So we interviewed 16 interviewees from amongst: 
 
• Technology developers 
• Researchers 
• Administration staff in the field of agriculture, environmental policy and research 
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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 cases we performed telephone 
interviews. Two interviews were performed in the New Member States by REC. 
The experiences with the survey concerning “Biorefinery combined with biogas” (from 
December 2004 to May 2005) are presented below:  
The first group of questionnaires was sent in December 2004 to farmers by post. These 
questionnaires were translated into German and prepared for replies on paper, because 
not many farmers are familiar with digital or on-line questionnaires.  
In January 2005 we started to send the original questionnaires in English by e-mail to 
about 50 technology developers and 50 administrative employees, whom we had 
identified as relevant for the “Biorefinery combined with Biogas” case 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 30 more international 
addresses. During March, April and May we also made more than 100 telephone calls, 
held five face-to-face interviews, gave a conference presentation of the project, with more 
than 40 questionnaires distributed at the conference, and sent more 150 questionnaires via 
e-mail to the updated addresses in the database in Austria, the Netherlands, Germany, 
England, Spain, Sweden and Hungary. In total we distributed 420 questionnaires and we 
have received 46 completed questionnaires. 
The results of the quantitative analysis and the integrated qualitative analysis 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 extent an adopting (or developing) 
unit expects positive or negative outcomes from the adoption (or development) of 
biorefinery combined with biogas. This favourable or unfavourable evaluation may arise 
from many factors that we will cluster into social outcomes and economic outcomes. 
 
 
 
3.1 Environmental risk 

The issues Ev1 to Ev14 in Section II of the questionnaire (Appendix) address the 
environmental effects generated by agriculture for biomass production. These 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 a wide range of different 
responses from a very weak perception of the effects of environmental risks to very 
strong effects. However low scores predominate in most of questions concerning the 



 13

environmental risk of farming (mean scores between 1.6 and 3.3). The risk is considered 
in the sample to be known and scientifically confirmed. The majority of respondents 
consider risks to be local and controllable, observable and non-catastrophic.  
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Figure 2: Frequency of responses to the questions concerning environmental risk 
perception. Scores range from 1 (very weak perception) to 7 (very strong perception), 
CT: Clean Technology, n=46 
 
Risk perception increases in figure 2 for the general affectedness over time (at present, in 
the next 5 and in the next 10 years and the longer term). This fact can be explained 
through expected problems in the agriculture which can not really be solved only through 
a special technology. A part of perceived environmental risks exist also due to possible 
rebound effect in case of intensive agriculture for production of biomass for industrial 
use. For example the substitution of fossil energy and material resources to avoid the 
environmental risks of the use of fossil resources do not always lead to environmental 
benefits. There is a need for sustainable energy and product systems for using renewable 
resources as well. 
Potential environmental risks in connection with the biorefinery combined with biogas 
were addressed in interviews about China’s possible future problems with the food 
supply and the demand for agricultural area. 
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The argument in favour of biorefinery put forward by interviewees was that the crop 
plants cannot substitute for fossil raw materials in quantity. Therefore biorefineries do not 
target the food markets. They basically address surplus products and left-overs. The 
material flow for biorefinery systems is not affected by the crop plant situation. Green 
land is not applicable to cropland and there is no competition between them. A developer 
of the technology mentioned that even if the food market runs short, green land will 
always be abandoned.  
 
3.2 Economic risk  

The economic risks regarding R&D investments, capital risks, competitiveness, growth 
risks and consumer expectations achieved mean values between 2.8 and 4.5 in the 
sample, which mean middle values. The controversial opinion on this issue can be 
explained partly through the wide range of possible designs of the biorefineries combined 
with biogas. The technology can be applied central or de-central with a wide range of 
possible raw materials and out puts in different levels of complexity. 
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Business/economic advantage to  stay: er1

The gains for actors: er2

R&D required: er3

costs of R&D: er4

Duration to competitive stage: er5

Opportunity to make profit: er6

Distribution effects: er7

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

Prefer to  be a adopter: er9

Costumers willingness to pay more: er10

Losing contro l over own know-how: er11

Growth opportunities doing strategic alliances: er12

Necessary financial resources in time: er13

Necessary intellectual resources in time: er14

Investment affects competitiveness: er15

Degree of competitiveness against alternative strategies: er16

Likelihood of substantial losses: er17

Certainty of accomplishment: er18

ER Economic benefits (7) and risks (1) at the moment

ER_5 Economic benefits (7) and risks (1) in 5 years

ER_10 Economic benefits (7)  and risks (1) in 10 years

ER_L Economic benefits (7) and risks (1) in Long term
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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) for 
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individual issues. For perceived general economic benefits (score: 7) and risk (score: 1) 
(0: not applicable), n=46 
 
The roots of the perceived economic uncertainties are to be found in the different 
opinions on trends in the green land situation which is essential for development and 
implementation of the green biorefinery. A summary of the interview results is that: 
Basic changes in agriculture in the form of general concentration trends and the 
concentration of green land in favoured locations are regarded as having an important 
impact (Opportunity to make profit: er6). Less favoured locations become less used, but 
should continue to be farmed. Moreover, reduced meat consumption and intensive milk 
production cause a decrease of land use even in favoured regions. If this decrease of land 
use means at the same time the end of farming and the end of green land use, the green 
biorefinery will have no chance (The gains of the actors: er2). In addition biorefineries 
always depend on biogas. As long as the situation for green electricity is positive in the 
EU, the green biorefinery has good opportunities as a preliminary stage (to biogas 
production) (Venture of launching is “ahead of time”). Utilisation of silage for biogas 
production is validated knowledge (R&D required is a strong barrier: er3)  
Addressing the advantages of pioneering the adoption of clean products it was stated in 
interviews that it is not the pioneers who enjoy technological advantages, but rather the 
later developers. But there can be advantages for users. Some interviewees mentioned 
that pioneers reserve land and will have better access to area (e.g. biogas). Potential 
advantages on the market cannot be estimated now. Results of issues the gains for actors, 
prefer to be a adopter, certainty of accomplishement (er2 to er9 and er18) reflect these 
discussions.  
Other positive aspects mentioned by the interviewees are that it could be a medium term 
strategy to switch from conventional agriculture to alternative methods, a contribution to 
increased farmer autonomy, an increase of image, a social strategy for the strengthening 
of the regional economy and the maintenance of jobs and the landscape.  
Another aspect is seen in the local energy supply. However, energy supply companies 
still have no strong interest in biogas technology (biogas producers). A problem 
mentioned in this context is that the fulfilment of standards is more difficult in small local 
biogas plants (administration of environmental technology).  
Another item mentioned is the possibility of contributing to the idea of sustainable 
development, either in the above-mentioned social context or e.g. by reducing transport 
distances through utilisation of regional resources or by biodiversity protection (saving 
cultural landscapes).  
Among the disadvantages and risks, many interviewees mentioned the still cheap 
products of the petrochemical sector. As a result, possible products such as biopolymers 
are not economically competitive. A carbon-saving label was mentioned several times as 
a possible solution. Contrary to the opinion of all the other interviewees, one organic 
farmer is convinced that consumers will pay higher prices for better products. A mean 
value of 4.4 in the sample for consumer willingness to pay more shows that the 
respondents did not estimate very high consumer willingness (er1: mean value: 4.4). 
Other economic risks mentioned are the risk of private prefinancing without the certainty 
of future support (farmer), the lactic acid market that has been established and the 
combination of agriculture and the (chemical) industry that is not yet clarified. Even the 
logistical aspects of the production processes are not clear. Another economic risk seen 
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by some of the interviewees is the lack of the continuation of funds (e.g. for research, 
electricity production) and the lack of investors. In this context one of the farmers argued 
that funds for building new networks can have counter-productive effects because new 
networks lead to the destruction of existing cooperations. 
Nevertheless funds are still seen as necessary but should be paid to a company or 
organisation coordinating the activities for technology. 
Like other technologies using renewable resources, the green biorefinery is dependent on 
the weather. In years with dry weather the biorefinery area should be used for food 
production (a farmer). Other items are possible conflicts of area scarcity in the medium 
term (a farmer) and the risk due to the small-scale agricultural structures. 
 
The respondents are not sure of the positive economic benefits of the biorefinery 
combined with biogas and there is no linear association between the mean of individual 
economic risk perception factors and general risk perception. 
 
3.3 Attitude as a whole 

The general attitude of respondents (calculated through a linear regression of attitudes on 
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 technology, the 
more negative the assessment for the consequences for the business. In the next figures 
we can see a wide difference between responds in the sample related to the dependency 
of consequences for the firm and perceived environmental risks. It should be mentioned 
here that the perceived environmental risks and perceived economic risks are found to be 
very difficult assessable for an innovative technology in the agriculture sector. Different 
kinds of uncertainties on the general risks of agriculture and technology development 
interact to each other and make a clear reply to questions very difficult. Respondents 
reported that their answers to these questions are only a vague assumption. 
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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 environmental risk perception 
as higher expect more positive consequences for the business after the development and 
implantation of biorefinery combined with biogas. In the sample there is uncertainty and 
scepticism as to the environmental benefits of the new technology. 
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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 the results of 
attitudes: 
General issues: 

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

2. Determination of perceived risks through verbal communication is a risky task. A 
combination of pictures and words could sometimes help. The results in this 
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 biorefineries combined with 

biogas. The technology can be applied central or de-central with a wide range of 
possible raw materials and out puts in different levels of complexity. So it can be 
possible that different respondents considered different specific examples, 
although a description of the technology was attached to the questionnaires. 

4. Different constellations of Biorefinery combined with biogas are at the moment in 
a development stage between concept, pilot phase and some commercial 
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applications. The technology adopters and users are still SMEs. Therefore the 
economic risk and the lack of venture capital are especially evident in the high 
perceived economic risks. 

5. Expected general environmental problems of agriculture influenced the responds, 
because there is an assumption that complex system of agriculture can not be 
easily influenced only through clean technologies. 

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

7. perceived environmental risks are according to the data analysis of the sample 
correlated to the local and personal relevant perceived risks. Due to the 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 perceives its important 
referents (i.e., regulators, consumers, market competition, social, political, communities, 
shareholders, staff, etc.). In general, it can be said that the markets for technologies are 
guided by and remain within the limits of the dominant social norms. The assessment of 
the perceived social norm is intended to gauge the extent to which any form of social 
norm regarding the adoption of the technology is present in the contexts where the 
adopting unit operates and how willing the adopting units with the perceived social norm 
are. Here it is assumed that those adopting (developing) units with high perceived social 
pressure will be more willing to engage in innovation.  
 
4.1 Perceived social norm  

The primary results of interviews show that perceived social norm seems 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 assumption. 

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

On the risk for farmers degrading into energy producers, it was said that there will be no 
division into energy farmers and other farmers, there will always be combinations, even 
on one farm. This means that the coexistence of different possibilities for the gaining of 
added values can be a genuine enrichment. However material flows have to be balanced 
very well.  

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

Although a general importance of social norms is identified through the study there were 
some different ideas on specific issues. The opinions of interviewees on the importance 
of public legitimacy concerning the environment differ from very important to no 
importance. 

Schemes like ISO 14000 or EMAS are mainly seen as not being important for 
technology. And even shareholder pressure to adopt clean technologies was mostly not 
identified by the interviewees. 

Actor groups which are identified as being interested in the adoption of biorefineries with 
biogas in Austria were research institutes concerned with technology development or 
green land, the Chamber of Agriculture as well as the Ministry for Agriculture and the 
Ministry of Innovation and Technology. One interviewee from the developer group 
mentioned in this context that the interested persons in the ministries are not in decision-
making positions. Reference was also made to the role of individual innovators, operators 
of biogas plants and the biomass union. Another group mentioned here are NGOs, 
environmental lobbies and the Green party in Germany. The position of industry is seen 
as cautious.  

Other actors and instruments named as possible promoters for adopting the technology 
are the EU policy for the utilization of biomass, investors with venture capital such as 
banks at local level.  Tourism enterprises that are interested in the preservation of the 
cultural landscape and actors interested in regional development play an important 
supporting role. EU policies and FP6 are also very important for national research. 
Examples are nanotechnology, and biotechnology. Local policy and regional funds are 
very important for new member states (but are sometimes obstructive – a researcher). The 
administration plays an important role, because it prepares the legislative rules, which are 
important for the protection of public resources.  

The result of the estimation of the importance of the role of different actor groups on the 
development and implementation of the technology by respondents is shown below: 
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Shareholders t hink t he f i rm should develop or  adopt : cp1 

Public  image push t o develop or  adopt : cp2  

Mass media push t o develop or  adopt : cp3  

Environment al adv isors t hink t he f irm should develop or  adopt : cp4 

The f irm does what  env ironment al consult ant s t hink cp5 

Local communit y  push t o develop in 5 years: cp6 

Firm does what  local communit y  t hink: cp7 

Local communit y  can lobby/ pressure: cp8 

Impor t ant  st af f  of  f i rm push t o develop or  adopt : cp9 

company does what  st af f  t hink: cp10 

Global NGOs push t o develop or  adopt  cp11 

Pressure groups wi ll  oppose: cp12 

Pressure groups can delay: cp13 

cp pressure t o develop is -   moment
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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 as being very 
important in the adoption of decisions on the development and implementation of the 
technology. This can be explained through the dominant role of SMEs and their CEOs 
(farmers and firms). This factor does not associate strongly to general perceived 
community pressure. Moreover it seems to be regarded in the sample as a barrier for 
innovation willingness at the moment. About 45% of respondents regard the community 
pressure to develop and implant the biorefinery combined with biogas as very unlikely. 
This is because of the lack of lobbying for industrial use of renewable resources. The 
pressure from shareholders is estimated by more than 25% as very unlikely, too. The 
biorefinery technology is in the concept phase. Only some types of biogas production 
concepts are commercialised. In most cases respondents have diverse opinions which 
lead to averages of between 3 and 4 for issues such as community pressure through the 
mass media, environmental advisors, local community, and important company staff. The 
opinion of environmental advisors (described through cp4) has the most similarity to the 
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general perceived community pressure at the moment. The role of global NGOs (cp11) is 
regarded in the sample without regarding the new member states as less important (cp 11 
mean: 2.9). This can be due to the local character of design of the technology. This 
assumption should be checked with the results of the study of new member states. 
Respondents estimate a slight increase of community pressure in the future (The mean of 
cp from 2.5 at the moment to 3.4 in the next 5 years, in the next 10 years and in the 
longer term there is an average of about 4, which shows also an uncertainty in the 
responses). A strong association between individual factors and general community 
pressure is not found in this sample (R2 < 0.15). The best association is found between 
the opinion of the environmental advisors (cp4) and the general perceived community 
pressure at the moment. This factor can be regarded as a good control factor for perceived 
community pressure. Since SMEs rely strongly on the opinion of the CEOs (cp10), it 
could be augmented that a better communication of environmental advisors and CEOs of 
SMEs could improve the innovation willingness. 
The PLS-Analysis results of the sample show that individual variables 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 market pressure because producers 
that refine agricultural residues could save disposal fees and earn additional sales 
revenue. In an interview, one of the farmers mentioned the public as an important actor 
group if it were informed about the environmental benefits of the technology. The 
average of the evaluation of the community pressure factors are mostly under 4, which 
shows the opinion of survey participants that there is a lack of an appropriate market 
pressure.  

In the context of energy production, mention was made of the conventional power and 
gas production policy and conventional energy sources (through fossil resources), the 
nuclear lobby and the central energy supplier as groups that would be against the 
development. This leads to a low demand for biorefinery combined with biogas at the 
moment. The results of the survey confirm this opinion on the part of the interviewees. 
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 pressure for the development 
and implementation of biorefinery combined with biogas in general is regarded as being 
very low at the moment (MP mean: 2.9). Over time, respondents expect an increase 
(MP_L mean: 4.5). The most important market pressure is assumed to be induced by 
customers and users (mp 6 mean: 5.2). The main barrier in the sample is that there is no 
clear signal from the market. 

Another problem which was mentioned by developers in interviews is the low dynamism 
of the development due to the long period of investments for research in the first 
development phase. It is therefore difficult to maintain a well-functioning communication 
between developers and adopters of the technology, which leads to the need for a greater 
degree of commitment. 

It was also pointed out that when the market is ready, big players will get involved and 
they will not be interested in there being too many players. The industry representative is 
convinced that no group is in principle against the idea, but the chemical lobby is against 
a rapid switch. In this context it was said that agriculture is not still persuaded of the 
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benefits of cooperation with the chemical industry, and the average possible income of 
individual farmers has still not been clearly defined.  
Only a weak association is found between individual factors in the 4. level and general 
perceived market pressure in the 3. level in this sample (0.22 <R2 < 0.33).  
 
The PLS-Analysis results show that individual variables at 4. level are not related linear 
to the general perceived market pressure. 
 

 

4.4 Perceived regulatory pressure  

Regulation plays an important role in improving the dynamism of co-operations. One of 
the hypotheses built from interview results was: “Utilisation of natural resources and 
generation of market for products is partly a political decision.” 

Amongst the policy instruments encouraging the adoption of biorefineries with biogas, 
mention is made in interviews of subsidies – either for products or for regions. The RES 
Directive and the Green Electricity Act are seen as the impact of an EU policy instrument 
which aims to ensure the setting of national indicative targets for the consumption of 
green electricity. The same would be necessary for a gas production directive.  

Continuous funds and starting funds for the development of pilot plants are regarded to 
be necessary. There are research programmes for the development of the technology. 
Nevertheless, the implementation of the technology needs new instruments such as start-
up funds and programmes or consultation schemes for innovation management which 
have to be developed for such technologies.  

As an example, mention was made of the biorefinery concept of Pauli Kiel in Denmark, 
which was financed by the electricity industry to increase access to the land. Another 
item in this context is certification and standardisation. But certification could also be a 
barrier for farmers, because process/quality control is rare in agriculture. They are too 
expensive and time consuming.  

Under the question “Are there any people or institutions that you think oppose your 
company adopting (or developing) biorefinery combined with biogas?” some of the 
actors mentioned before as promoters are cited again, such as the Ministry of Innovation, 
the Chamber of Agriculture, and research institutes (for reasons of competition). 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 case study as very low at the 
moment1  but the trend is expected to increase in the future. The highest pressure is 
mentioned as coming from EU directives.2 The pressure from local authorities is on the 
contrary regarded as rather low3. The pressure from national environmental authorities 
has a middle position in the sample.4 

These results of the survey are similar to the following hypothesis developed on the basis 
of interviews: “The green electricity regulation could contribute to the improvement of 
the diffusion of biorefinery combined with biogas, and international agreement creates 
the institutional umbrella that enhances the legitimacy of environmental national 

                                                           
1 RP mean: 2.8 
2 rp11 mean: 5.5 
3 rp3 mean: 1.8 
4 with rp8 mean of 2.6 
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policies.” The role of local authorities as well as public legitimacy were considered 
during the interviews to be controversial issues.  
 
Table 2: Correlation between parameters at the 3. level (dependent variables: regulatory 
pressure RP_1) and 4. level (mean score of rp1 to rp13) over time n=46  
 

Dependent variables coefficient intercept R2 
RP (at the moment) 0.69 -0.04 0.237 
RP_5 (next 5 years) 0.54 1.44 0.155 
RP_10 (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 (0.01 <R2 < 0.23).  
The PLS-Analysis results show that individual variables at 4. level are related linear to 
the general perceived regulatory pressure. It means that the perceived regulatory pressure 
could be described in the sample as a function of policy in all levels, namely, local, 
national, EU and international level.5 The 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 regulatory pressure in the 
survey represents a linear correlation with R2 of about 0.5 to the impact of social 
environment from stakeholders. The results of the survey are similar to the hypothesis 
from interviews that the lack of social pressure is due to the lack of awareness of the 
benefits of the technology and the lack of community and market pressure as 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 In the long term 
Mean of perceived marked 
(MP), community (CP) and 
regulatory pressure (RP) 
(m1) 

0.98 0.94 0.98 1.01 

Constant (b) 0.77 0.47 0.20 0.25 
R2 0.541 0.481 0.524 0.584 
 

The linearity increases for the answers related to the long term. The coefficient m1 is in 
this case lower but approximately 1 in the longer term. PSP1 can be therefore used to 
summarise social pressure in the sample. 

                                                           
5 Rp1, rp4, rp5 and 6 as well as rp 9 and 12 show the highest importance in the linear model of the sample. 
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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 In the long term 
Mean of perceived marked 
(MP), community (CP) and 
regulatory pressure (RP) 
(m1) 

0.74 0.81 0.87 0.98 

Constant (b) 0.31 0.19 0.26 0.05 
R2 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 of industrial use of renewable 
resources for job maintenance in the agriculture and preservation of cultural landscape. 
The lack of well functioned communication between SMEs and environmental advisers 
were founded, too. The lack of a clear signal from Market is another barrier. As a solution 
the design and generation of an optimum supply chain management was mentioned in 
interviews.  
The positive role of regulation was found in the case of green electricity act. Available 
subsidies of polluting products were regarded as an important barrier for the technology. 
The literature survey shows that cogeneration of heat and power and the regulation to 
improve the access of producers to the CHP units improve the chances for biogas 
technology. 
The perceived regulatory pressure could be described as a function of policy in all levels, 
namely, local, national, EU and international level. The most important role was found 
in the case of Kyoto protocol.  
 

5 Control over the innovation process  
The aim of this section is to describe whether facilitating factors like institutional (public 
policy) support, resources, skills, knowledge, networks, etc., are available to (or are 
mastered by) the adopting unit to enable the adoption of the technology. This final aim of 
this section is to assess the perceived ease or difficulty of adopting (or developing) the 
technology selected (For this, it is necessary to define the capabilities that are essential to 
undertake the adoption or development of the technology selected). Here it is assumed 
that those adopters (or developers) that find it easy and feasible to innovate 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 years. After this period 
research efforts decrease until the technology is replaced. Biorefineries are in the 0-5 year 
stage. 
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Technical risks currently mentioned in interviews are quality assurance and processing 
and that it is not certain that the solid phase (fibres) can be used. The most important 
technical issue is the processing technology. However, process engineers have to work 
together with people who like to tinker with things. Plants planned on the drawing table 
seldom work in reality. The majority of respondents of the survey also mentioned that the 
R&D capability is available for the development of biorefineries. 

Quality management in agriculture and methods to handle all the biomass, slurry and so 
on, as well as hygiene, are cited as being necessary. The results of the survey show that 
these needs can be partly fulfilled. The ability to concentrate on biomass6 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 innovation needs more know-
how. For this reason, continuing education (learning) is always important. The 
technology of biorefinery combined with biogas is a complex one that needs 
interdisciplinary work. For instance, it is seen as important to know how the potential 
market would react bec7ause market needs and pressure could drive companies toward 
clean technology development. Another essential element is knowledge of the costs of the 
development and implementation, and knowledge of the technology and products.  

Further information on the optimisation of the production of biomass for energy use on 
the one hand and information at the appropriate time for the introduction of products and 
technology on the market on the other hand are seen as important.8  

Capabilities to build prototypes (tc2), to register patents (tc5), to investigate (tc6) are on 
the contrary evaluated as being lower (means between 2.6 and 3.8) since in the area of 
renewables, there is a lack of capital and information about funds is necessary. Personal 
contacts are very important for gaining information. 

A crucial topic for renewables in general is logistics, including quality assurance, 
appropriate storage and transportation technologies. Respondents evaluate the available 
capability as 3.8. 

Both interviewees and respondents to the survey mentioned that a clear focus on the 
scientific basic research for biomass use is necessary. There is still a need for basic 
research. Networks could support development and adoption. It would be interesting to 
found a company for the development of standards and guidelines for the technology. A 
substantial political commitment (such as “Kyoto”) could support the development.9 

                                                           
6 tc11 mean: 4.8 
7 tc9 mean: 4.4 
8 The mean of 4.3 to 4.6 of factors tc3, tc4, tc7, tc8 in the survey shows that this information is regarded as 
being partly available. However the mean values near to 4 could also be interpreted as being due to 
uncertainty. Since information necessarily has a very individual character, in some cases respondents are 
uncertain when they are asked to evaluate the factors generally, which leads to a score of 4 for uncertainty. 

 
9 mean of tc11: 4.8 
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Figure 9: Frequency of responses to the questions concerning technological capabilities. 
Scores range from 1 (very low capabilities)  to 7 (very high capabilities) (0: not 
applicable) 
 

 

5.2 Organisational capabilities 

The integration of a diversity of specialists to develop the technology was regarded in the 
survey to be uncertain (mean of l1 = 4). This answer confirms the interviewees’ opinion 
that the low dynamism of the development due to the long period of investments for 
research is a problem in the first development phase. It is therefore difficult to maintain a 
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well functioning communication between developers and adopters of the technology, 
which leads to the need for a greater degree of commitment. 

The skills that are necessary to adopt the technology can be divided into technical, 
economic, organisational, personal and agricultural items in the wider sense. Quality 
management in agriculture and methods to handle all the biomass, slurry and so on, as 
well as hygiene, are cited as being necessary. Respondents mentioned that these skills are 
available to some extent (mean of variables l3, l5, l6 und l8 from 3.9 to 5.9).  

Addressing human resources, it was mentioned in interviews that appropriate persons for 
certain positions are important. They should be able to communicate with other actors, to 
network and they should have a feeling for important issues and a good feeling for trends 
to promote the development. The respondents evaluated the availability of appropriate 
human resources with a mean of 5.4 (l9). 

Interviewees mentioned that for funding research work, it is necessary to know the 
potential output. It is important to know the development stage of the concept or plant 
and to know if the project is within the framework of the environmental foundation 
legislation. R&D centres for biogas with a staff of 30 to 40 were suggested. For 
economics, mention was made of the willingness to accept financial risks, the ability to 
plan modules, ability to supply money for strategic medium and long-term strategies. The 
respondents were not sure whether these organisational abilities for development of 
demonstration and experiment units are available. Referring to resources it was stated that 
the expenditure of time will certainly be higher when adopting clean technologies. 
Investments are also important, e.g. there is a need for money for first reference projects 
and development funds in the maturity phase to develop pilot systems. Complementary 
projects for development and implementation need financing, too. A consortium instead 
of an individual firm should invest in biorefinery pilot plant because income would not 
cover investments in biorefinery technologies. An example was given: Production of 
ethylene and other basic products would take up to 10 years on an industrial scale. Simple 
products such as ethanol are already possible. It was mentioned that companies should 
have experience in the development of a technology from laboratory to pilot plant, 
demonstration plant and production unit. The development will need billions of Euros. 
The survey results show a scepticism for capability to develop demonstration plants (l7 or 
l10 mean = 4.3). 

Interviewees regarded pioneering spirit, courage, willingness to take risks, financial 
independence and self-reliance for the adoption of the technology as very essential for the 
development. There is also a need for certain experience on the part of the actors. Many 
experiences are gained through trial and error. Therefore it is important to be resistant to 
problems and tolerate disappointments. Such projects are not short term and need 
decisions on medium and long-term targets. It is also important to know knowledge flows 
and find the right people for the right jobs and responsibilities. Experience involving all 
the relevant actors in the creation of confidence and the identification of added value for 
all partners is mentioned as being useful.  

The survey results show an increase of the availability and development of these 
organisational capabilities over time in the sample (L at the moment to 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 (very high capabilities) (0: 
not applicable) 
 

5.3 Formation of research networks 

The opinion of interviewees and respondents was similar on the benefits and problems of 
research networks. Cooperation with research institutes and universities was suggested in 
interviews but one researcher argued that universities are only necessary for sub 
questions, the remaining issues should be worked on by private and public research 
institutes. 

A key problem which was mentioned in a different context is the low dynamism of 
development due to the long period of investments for research in the first phase of 
development. Therefore it is difficult to maintain well-functioning communications 
between developers and adopters of the technology, which leads to the necessity of a 
higher degree of commitment. The respondents evaluated factors for research networks 
with universities, environmental agencies, public R&D laboratories, consultancies and 
other firms at between 4.5 and 4.8.  
The general research network capability and willingness was evaluated 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).  

 



 31

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

collaboration with universities:
nwk1

collaboration with
environmental agencies: nwk2

Collaboration with public R&D
laboratories: nwk3

Collaboration with consultancy
firms: nwk4

Collaboration with suppliers of
raw materials: nwk5

Collaboration with other firms:
nwk6

nwk establishing networks  at
the moment

nwk establishing networks in
the next 5 years

nwk establishing networks in
the next 10 years

nwk establishing networks in
the longer term

Response frequency per rank (%)

0

1

2

3

4

5

6

7

 
Figure 11: Frequency of responses to the questions concerning research networks. 
Scores range from 1 (very low capabilities) to 7 (very high capabilities). (0: not 
applicable) 
 
 
5.4 Formation of strategic alliances 

An important issue mentioned in interviews is that there is a need for institutions to assist 
the introduction of the technology on the market. Research institutes, eco-organisations, 
local and federal policy, innovation agencies, banks and institutions which provide 
venture capital and EU research programmes were identified as helpful organisations for 
the adoption of clean technology.  

 
On the relationship between biorefineries and organic farming it was said that the 
combination of biorefineries and organic farming is neither a contradiction nor a 
necessity. Most organic farms in Austria are greenland farms. By taking part in 
biorefineries, they could continue producing without cattle breeding – and perpetuate 
their material cycles (by using liquid manure from the biorefinery). This liquid manure is 
the only waste material that remains from the process of biogas production. 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 strategic alliances was regarded in the 
evaluation of respondents pessimistically and as being uncertain (mean values between 
2.4 and 4.0).10 

                                                           
10 The lowest value of 2.4 relates to the finding of venture capitalists to support the development of the 
biorefinery. The improvement of strategic alliances over time can be seen in the evaluation (the mean value 
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Figure 12: Frequency of responses to the questions concerning strategic alliance. Scores 
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 related to the behaviour of SMEs 
in the agriculture and industry. Capabilities for strategic alliances are regarded to be low. 
Informal and individual co operations are available. However networks which strengthen 
the access to the market and appropriate supply chain management strategies are not still 
available. 

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

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

Other important opinions gathered by interviews are that the starting point for innovation 
is discontent. If the daily work is still not interesting enough, the people try something 
new. Agricultural innovations need farmers with a spirit of research, who always try new 
solutions, have individual contact to a network of people and create new projects 
together. Creative, innovative characters have to be placed in the right positions. The 
experiences with the survey show that this group of farmers is ready to discuss innovative 
ideas and concepts of technologies. 

Personal interest or commitment is repeatedly mentioned in the context of experiences 
that can lead to involvement in innovation. As promoting policy instruments, the 
interviewees posited the factory of tomorrow (national research programme in Austria), 
regional development or environmental policy. One representative of the administration 
added here that the “factory of tomorrow” programme in Austria would perhaps be a 
basis for the development. However, it deals with processes in companies. Biorefinery 
combined with biogas is a wider concept. 

The correlation between technological and organisational capabilities as well as 
capabilities to implement networks and strategic alliances and the general 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 In the long term 
Mean of TC1,TC2, L, 
NWK, AL (m 1) 

1.018 1.054 0.973 0.873 

Constant (b) 0.029 -0.414 -0.095 0.507 
R2 0.598 0.619 0.550 0.482 
 
The PLS analysis shows that integration of people with sufficient knowledge from 
different disciplines and the ability to develop demonstration plants play an important 
role in the sample. The importance of networks between research institutes, public R&D 
and consultants was found. The PLS-analysis shows also that there is a linear correlation 
between individual parameter at the 4. level and general variable on strategic alliance. 
The most important variable in the sample is the search for strategic partners and the 
supply chain management. 
 

6 Overall analysis of Innovation willingness 
The aim of this section is to analyse the descriptive statistics of all three constructs 
described above. The basic questions that provide the guidance for policy analysis and 
design are: Is there any important correlation amongst barriers and drivers? What are the 
factors explaining most of the variance in the sample of adopters (or developers). If 



 34

adopters perceive unfavourable outcomes, how can we provide conditions to generate 
win-win situations? If adopters operate in contexts where the standard social norm 
disregards the environmental consequences of current technology use, can we generate 
schemes to turn this around? If the adopters lack control over the innovation process can 
we generate the conditions to facilitate the diffusion process? 
 
The willingness to engage was a key question which was asked at the beginning and at 
the end of the questionnaire. The evaluation at the beginning shows that people evaluate 
the willingness to innovate at present lower than in the past and in the future. 
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Figure 13: Frequency of responses to the questions concerning willingness to engage in 
the past, at present and in future (I1~I3). Scores range from 1 (very weak willingness) to 
5 (very strong willingness) 
 
 
A comparison of results of the two sets of questions at the beginning and at the end of the 
questionnaire helps us to form different scenarios. The difference shows the subjective 
and plastic character of the issue of the willingness to innovate. It can be seen that the 
evaluation of the willingness to engage is at the end of the questionnaire higher than at 
the beginning.(I2: 3 / I4: 4.25) 
  
The trend of innovation willingness (I4) and the model parameters at the 3. level are 
illustrated in the next figures. All parameters except perceived economic risk increase in 
the next 10 years in the sample and fall down in longer term or will be regarded as 
uncertain in longer term. The innovation willingness increases slightly, since 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 between parameters and innovation 
willingness. In this report we presented two different analysis methods. The first method 
is a traditional statistical analysis. However because of the low number of responses and 
the difficulties in obtaining any responses present there is a problem for 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 information among people who 

were asked about the Environmental Technologies Action Plan (ETAP). The 
importance of the implementation of the ETAP for agriculture, biogas and 
biorefineries was not clear to most of them. From the experiences with short 
telephone contacts with about 20 potential respondents, it can be assumed that a 
majority of the farmers, technology developers and administrative employees and 
consultants who did not reply were not familiar with the implementation of the ETAP 
and the importance of measures for the diffusion of cleaner technologies. A small 
group of people contacted (ca. 10%) who did not complete the questionnaire noted 
that they find the estimation of trends extremely difficult. The following issues 
describe the principal problems with the questionnaire raised by people. 

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

3. One main difficulty for the survey was the comprehensive approach of the 
questionnaire. Consultants, developers or adopters usually consider parts of decision 
factors and would be ready to answer questions related to those issues. The 
questionnaire contains a very valuable totality of factors which influence the 
innovation willingness. Nevertheless it is very multidimensional for people with 
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specific expertise or field of practice. Only those who are involved in the complete 
development and implementation chain or those who are interested in being involved 
in it could understand the importance of different types of questions and were able to 
answer the questions in the time available. Some people had received more 
information about ETAP and the questionnaire. Nevertheless they did not answer the 
questionnaires (reasons: lack of time, lack of experience, lack of interest in the 
issue).11 

 
4. Some respondents were not interested in answering any questions because of the 

business objectives. It was not possible to develop well-functioning communication 
with them. 

 
To be able to compare the results with other case studies the data were also analysed 
through Partial Least Squares Regression (PLS) which is more flexible than linear 
regression. Partial Least Squares is a linear regression method that forms components 
(factors, or latent variables) as new independent variables (explanatory variables, or 
predictors) in a regression model. “The components in partial least squares are 
determined by both the response variable(s) and the predictor variables. A regression 
model from partial least squares can be expected to have a smaller number of components 
without an appreciably smaller R-square value. In short, partial least squares regression is 
probably the least restrictive of the various multivariate extensions of the multiple linear 
regression models. This flexibility allows it to be used in situations where the use of 
traditional multivariate methods is severely limited, such as when there are fewer 
observations than predictor variables. Furthermore, partial least squares regression can be 
used as an exploratory analysis tool to select suitable predictor variables and to identify 
outliers before classical linear regression.  
Partial least squares regression has been used in various disciplines such as chemistry, 
economics, medicine, psychology, and pharmaceutical science where predictive linear 
modeling, especially with a large number of predictors, is necessary. Especially in 
chemometrics, partial least squares regression has become a standard tool for modeling 
linear relations between multivariate measurements” 12 The results of the PLS analysis 
should however be regarded as a first assumption, which should be investigated furthure. 

                                                           
11 Some reasons we received are cited below: 
 
 „beim Durchsehen des Fragebogens musste ich feststellen, dass ich mangels Kenntnisse auf diesem Gebiet 
nur raten könnte und völlig unqualifizierte Antworten zur Verfügung stelle, mit denen niemandem geholfen 
ist. Ich bitte Sie daher zu verstehen, dass ich Ihnen keinen ausgefüllten Fragebogen übermittle.“  
 
„Ich habe mir den Fragebogen durchgesehen und kann eigentlich keine Frage beantworten, da ich für eine 
Einrichtung tätig bin, welche als Interessensvertreter und Berater für die Landwirtschaft auftritt. Ich bin 
also an keinem Unternehmen im Bereich erneuerbare Energie beteiligt und muss ihnen den Fragenbogen 
unausgefüllt wieder zurückschicken.“  
 
„Nach Durchsicht Ihres Fragebogens kam ich zu der Ansicht, dass dieser für Produktions- oder 
Anlagenbaufirmen entwickelt wurde. Da unser Institut eine Forschungseinrichtung im Bereich Energierecht 
und -wirtschaft ist, treffen die Fragen auf uns nicht zu.“ 
 
12 http://www.statsoft.com/textbook/stpls.html (de 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 
(i3) 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 quo of the 
concept of biorefinery combined with biogas and identification of open questions. Some 
identified issues are: 
 
According to the cross impact analysis13 there was supposed to be only a negative 
correlation between economic risks (ER) and the innovation willingness. The economic 
benefits and risks (ER) show an inverse correlation to Innovation willingness. This means 
the lower the risk the higher the willingness to engage in the adoption / development of 
innovations. The model shows, however, a negative coefficient for market pressure (MP), 
regulatory pressure (RP) and strategic alliance (AL) as well. To explain this effect we 
should remember that the results are based on a sample of n=46 and should be analysed 
and interpreted very carefully.  
 
Correlations between drivers and barriers 
 
The results of the cross impact analysis show that the willingness to innovate in the past 
has a strong positive impact on willingness to innovate at present and in the longer term. 
In the sample, regulatory pressure (RP), organisational control (L) and formation of 
networks (NWK) show a strong positive impact on the willingness to engage in the 
development at present and in the next 5 years (I4).  
A comparison of these results with the models of willingness to engage show that the 
strong positive impact of strategic networks (NWK) is obvious in both analyses.  
The cross impact analysis also shows that the willingness at present to innovate (I2) and 
in the future (I3) has a weak positive relation in the sample to the environmental effects 
of clean technologies (EV2) at present and in the future as well as to the market pressure 
(MP), technical control (TC1), organisational control (L), strategic alliance (AL) and 
formation of networks (NWK) at present and in the future. The correlation between 
willingness to innovate and perceived economic consequences (ER) is weakly negative.14  
An important task was to study the pattern of the changes of the influence and weight of 
the coefficients of drivers: 

                                                           
13 the degree of association (r) can vary in the interval (-1,1: -1 to -0.7: strong negative, -0.7 to -0.3: weak 
negative impact, -0.3 to +0.3: little or no impact, +0.3 to +0.7. weak positive and +0.7 to +1: strong positive 
impact) and the level of significance is given by the value taken (.2 is lower than .8) but still both can be 
significant in terms of the likelihood that the association is ocurring by chance. This is assessed by taking 
into account the probability that the correlation occurs by chance. Hence p<0.05 means that the probability 
that the association did not occur by chance is .95, taking into account that the maximum probability is 1, a 
one tailed 'r' (that is * p<0.05 ) is already pretty good result. The majority of coefficients show one or two 
stars that shows that we are getting pretty good results with our little model. 
14 Based on the results of the impact analysis we generated additional new scenarios through the 
modification of models and do not regard negative coefficients of all variables except ER. 
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A comparison between models for the innovation willingness I2, I3 and I4 shows that the 
changes of coefficients are stronger for the I4 factor which was placed at the end of the 
questionnaire. In addition the dominant role of research networks for the willingness is 
apparent. The similar pattern of the changes of coefficient for the market pressure and the 
research networks in both models can be seen, too (see Appendix). 
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Figure 15: Comparison of some coefficients in the I2 and I3 models 
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Figure 16: Comparison of some coefficients in the I4 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 interpretations. In this case 
study the special situation of small number of sample (n=46) and a high number of 
variables (98 variables at 4. level) is similar to spectroscopy cases. We applied the PLS 
method to predict Innovation willingness in relation to high number of parameters of our 
sample and be able to generate first assumptions for future studies. The results of the PLS 
analysis show generally that the models calculated through Linear Regression are over fit. 
A linear correlation between first and second level of variables is not achieved in this 
analysis. The linear correlation exists however between innovation willingness and the 
variables at the 3. level (perceived environmental risk, perceived economic risk, 
perceived community pressure, perceive regulatory pressure, perceived market pressure, 
organisational learning, strategic alliance, technical control and formation of networks). 
The first analysis showed that 61 variables from 99 variables at this level can form a good 
linear correlation with the innovation willingness in the sample. These are:  

·  Variables for the perceived environmental risk at 4. level: :Threat (ev2), Global-local impact (ev3), 
Legitimecy level (ev8), Personal effects (ev9), Exposion (ev11), Effectsdelay (ev12), New-old risk (ev13). 

·  Variables for the perceived economic risk at 4. level: Business/economic advantage to stay (er1), The gains 
for actors (er2), Duration to competitive stage (er5), Opportunity make profit (er6), Prefer to be a adopter 
(er9), Costumers willingness to pay more (er10), Growth opportunities doing strategic alliances (er12), 
likelihood of substantial losses (er17). 

·  Variables for the perceived market pressure at 4. level: Soon the company will move towards biorefinery 
(mp1), Competitors think to develop biorefinery (mp2), The company is generally a quick follower (mp3), 
Heterogeneous market will push us to develop (mp8)  

·  Variables for the perceived community pressure at 4. level: Massmedia push to develop or adopt (cp3), The 
firm does what environmental consult (cp5), Firm does what local community think (cp7), Local community 
can lobby/pressure (cp8), Important staff of firm push to develop or adopt (cp9), Company does what staff 
think (cp10), Global NOG`s push to develop or adopt (cp11), Pressure group will oppose (cp12), Pressure 
group can delay (cp13) 

·  Variables for the perceived regulatory pressure at 4. level: Local environment at authorities think the firm 
should develop or adopt (rp1), Local environmental authorities will push the firm to develop (rp2), The firm 
does what local environmental authorities think (rp4), National environmental authorities think the firm 
should develop or adopt (rp5), National environmental authorities will push the firm to develop (rp6), The 
firm does what national environmental authorities think (rp7),  The firm does what EU-directives prescribe 
(rp11), Future environmental liabilities will force the firm to develop (rp13). 

·  Variables for the technical control at 4. level: Company has the R&D capability to investigate (tc1), 
Company has the capabilities to build and test (tc2), Company can estimate the implementation cost (tc3), 
Company can assess technological feasibility (tc4), Company has enough experience in patents (tc5), 
Company has enough slack resources to invest (tc6), Company can identify suppliers (tc8), Company can 
procure new equipment to ensure minimization (tc9), Company can manage transport/logistic (tc10), 
Company can concentrate research of renewables (tc11). 

·  Variables for the organisational learning at 4. level: Integration of professionals (l1), Interdisciplinary work 
(l2), Know-how of individuals to develop (l3), Individuals with power to develop (l4), Firm promote a wide 
participation (l6), Firm has necessary organizational capabilities through development of a demonstation 
plant (l10). 

·  Variables for the strategic alliance risk at 4. level: Strategic alliance to ensure trust honesty, win/win 
commitment (al2), Successful experiencies (al5), Firm has capability to influence suppliers of components of 
the biorefinery (al6), Firm has capability to influence suppliers of inputs for production processes of the 
biorefinery (al7). 

·  Variables for the formation of networks at 4. level: Collaboration with universities (nwk1), Collaboration 
with environmental agencies (nwk2), ollaboration with public R&D laboratiories (nwk3), Collaboration with 
consultancy firms (nwk4), Collaboration with other firms (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 are documented in the 
Appendix. The use of PLS method makes a first analysis of the 4. level variables 
possible. In this way it is possible to analyse the weight of variables which are 
investigated through interviews and relate the results of interviews and the survey.  
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 generate scenarios (or 
strategies) about those conditions under which the adopting units would be more willing 
to engage in innovation. Since the statistical analysis was used in this case study for 
identification of first assumption, it was not possible to optimise the model for innovation 
willingness. The qualitative data generated in the interview phase plus 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 increase. In 
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 and the results 
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 and barriers, and link to a summary of needs for action. 
The technology system Biorefinery combined with biogas includes in this study the following 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 

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 

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. 

Preparation of raw 
materials through 
agriculture 

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 

 
Formation of research 
networks is regarded to 
play a dominant role (NWK) 
Organisational learning (L) 
has a strong impact on 
formation of Networks. 

Research networks will be 
much important than other 
factors in the next 5 years 
Organisational learning (L) 
has a strong impact on 
formation of Networks. 

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

First processing of 
raw materials 
through agriculture 
and industry 

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 

 

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 

production 
processes of  
Refinery and biogas 
through industry and 
energy sector 

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

 Regulation has a positive impact in this case 

 

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. 

Marketing of 
products through 
companies  

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 
phases 

Cost effectiveness is a 
driver which depends on 

Attitudes Regulative drivers Drivers from other sec tors 

the possibility of additional 
income for farmers and 
the financing of 
complementary projects 
for innovative processes 

interest in regional 
development 

the utilisation of natural 
resources as a political 
requirement (not only as a 
compensation for cows), a 
stable regulative framework 
for clean products and 
processes and subsidies.  

tourism demands for 
preservation of cultural 
landscape 

a supply chain strategy 
which considers the 
interest of farmers and 
SMEs 

A change in the lifestyle away 
from dependency and time 
pressure in big companies 
and towards a simpler 
lifestyle was mentioned. 

 Regional development 

Preparation of 
raw materials 
through 
agriculture 

agricultural funds for 
regional development 

Education as participation in 
adequate schools and 
training activities 

  

a supply chain strategy 
which considers the 
interest of farmers and 
SMEs 

Education as participation in 
adequate schools and 
training activities 

  First 
processing of 
raw materials 
through 
agriculture 
and industry 

 

regulations for green 
electricity 

environment-friendly 
development and technology 
policy and the willingness of 
the potential users of the 
technology 

 search for alternate feedstock 
for the chemical industry and 
independence from fossil 
resources 

production 
processes of  
Refinery and 
biogas 
through 
industry and 
energy sector 

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

Cost effectiveness is a 
driver which depends on 

Attitudes Regulative drivers Drivers from other sec tors 

 and towards a simpler 
lifestyle was mentioned. 

 a supply chain strategy 
which considers the 
interest of SMEs 

   

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) 
 

  Marketing of 
products 
through 
companies  

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 
Barriers  

Technology 
phases 

Economic barriers Attitudes Regulative barriers Bar riers in relation to other 
sectors 

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 
short time 

Lack of access to land  Subsidies for polluting 
products and processes, lack 
of programmes and initiatives 
at national level 

 

 
 
Preparation of 
raw materials 
through 
agriculture 

 

 Different attitudes  and 
traditions of agriculture, 
industry and energy sector 

lack of appropriate 
information or access to 
tenders or subsidies 

 First 
processing of 
raw materials 
through 
agriculture and 
industry 

    

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 

 

 
 
 
 
production 
processes of  
Refinery and 
biogas through 
industry and 
energy sector 

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

 Subsidies for polluting 
products and processes, lack 
of programmes and initiatives 
at national level 
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Barriers  
Technology 
phases 

Economic barriers Attitudes Regulative barriers Bar riers in relation to other 
sectors 

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) 

 
 
 
 
 
 
Marketing of  
products 
through 
companies  

   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 instruments and research 
needs to address the barriers and drivers and basically state the building blocks, or 
starting point for the subsequent work package on policy instruments.  
In general a substantial political commitment on biorefinery combined with biogas is 
lacking for industrial use of renewable resources. Subsidies are once more important 
topics which act as barriers if they support polluting products.  
The question whether the adoption of the technology is a strategic decision is answered 
mainly in the affirmative. The reasons given are the long-term view, also in terms of 
sustainability, the dependence on land use and in this context the pressure to preserve the 
cultural landscape and economic and ecological aspects and risks.  
Another explanatory statement is that the industrial use of renewable resources would 
revolutionize the chemical industry's raw materials base and the chemical industry as 
such. Technical questions were decisive, such as the fermentation of residues or the 
reduction of nitrogen. Modification of the local energy supply and agriculture input and 
output changes were other explanations. 
Current research issues on the different concepts of biorefinery are work on the 
development of key technologies (separation technologies), the combination of individual 
processes, the identification of potential products, biogas (improvement of efficiency and 
feeding of biogas to the pipeline technologies, refining of biogas for mixing with natural 
gas), biological gasification of biomass. Additional research needs to address the 
utilisation of amino acids and their derivatives, the question of fibres and their utilisation, 
separation technologies, material properties, market analysis and cost effectiveness, gas 
refining to increase the efficiency of biogas use.   
The development of demonstration plants, concepts for using green areas in big cities, 
unit standards, the research for implementation of biorefineries in the local context, 
research on plant seeds to develop regional solutions for more efficient resource 
production are further topics to be worked on. Training courses for potential users should 
be developed.  
This should happen in the context of the strengthening of regional and local development, 
sustainable development, protection of biodiversity and creation of jobs at the local level. 
For other barriers created by institutions or people, some of the interviewees think it is 
too early to talk about this issue (research, administration) or that there are none. Others 
name uncertain and inefficient research funds, fragmentation of the research in Europe 
and the need for standards and a definition for biogas produced from biomass. A lack of 
priorities and of a focus on biomass use, legal restraints on biogas and the different 
funding for different substrates were mentioned at national level. At European level the 
EU Hygiene Directive (for animal by-products) is seen as a barrier. 
The competitiveness of the products is still a constraint for clean technologies. EU 
circumstances, technology export options, the fact that the countries implement EU 
directives very slowly and the revocation of green electricity regulations are the main 
political constraints mentioned. Cogeneration directive could support a type of biogas 
units which produce heat and power (Directive 2004/8/EC of the European Parliament 
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 92/42/EEC). 
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For the green biorefinery in particular, the location can be a barrier and also the lack of 
venture capital because the plant will only be profitable in the medium and long term. 
One of the farmers mentioned a very personal constraint, namely the involvement of 
certain persons, as important. 

The dominant role of the research networks for the willingness of the potential user to 
engage is obvious. Also supply chain management is an important key issue for success 
of the technology. 
There are some national programmes in Germany funded by the Ministry of Agriculture 
(BMVEL) but at European level the topic is recently reflected under topics which are not 
well covered by running projects in FP6.  
 
 (FP6-2005-ENERGY-4) 
4TH CALL: 22. SEPTEMBER 2005 
DEADLINE: 10. JÄNNER 2006 
RESEARCH AREA: 
1. A: Preparing the transition to FP7 and support to the running of technology platforms 
“biofuels for transport”, “electricity networks of the future” and “zero emission fossil fuel 
power plants”: SSA 
B: Networking and coordination of research and innovation activities: “Fuel cell”, “CO2 
capture and storage”, “Stable organic PV cells and modules”: CA 
C: Supplementary proposal: HyCELL-TPS: SSA 
 
2. Enhancing strategically important international cooperation: SSA, STREP (mainly in 
the area of hydrogen and CO2 capture) 
3. Strategically important topics not well covered by running projects: IP, STREP, SSA 
(Concept of biorefinery, Standardisation on solid biofuels, Manufacturing of thin-film 
silicon PV, Installation of stationary hydrogen and fuel cell-based systems, CO2 storage 
with enhanced coal bed methane, The potential for a hydrogen-oriented economy, 
PEMFC CHP systems/1 to 5 kW) 
 
 
Policy-related factors: 
In the framework of research programmes the Ministry of Innovation and Technology in 
Austria is continuing to work on the development of the technology, organising 
conferences and publishing research reports to publicise the technology. 
The decision for farmers to adopt the technology is up to the regional Chamber of 
Agriculture. Representatives of the administration, industry or regional development in 
interviews see the responsibility as being with (top) management. But they should be 
informed through other people. 
To ensure the adoption of the technology, a clear strategy for renewables and biomass 
production for the farmers (with subsidies), producers, and technology improvement is 
needed. Other policy instruments are a change in regulations in order to promote clean 
technologies and products and therefore a concentration of research in the field of 
renewables. This can be achieved through the initiation of an impulse centre for the use 
of renewable resources and clean technologies with a long-term financing programme. 
The European Technology Platform for Renewable Materials, as recently issued by 
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CEFIC and EuropaBio could make a starting point. These instruments are mainly 
appraised as potential drivers. 
Most of barriers are related to the SMEs specific problems and the different character of 
agriculture and industry as well as energy sector. The commission staffs working paper 
on the activities of the European Union for SMEs contains many useful programmes and 
strategies which should be studied future for this technology.15  
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 formation of collaboration 
networks, research programmes and regulations. These instruments have been identified 
in the framework of interviews and survey in this report as the most important 
instruments for the development of the biorefinery combined with biogas. The 
importance of demonstration plants and instruments which are necessary for their 
financial and organisational support are addressed, too. It should be mentioned here that 
the biorefinery combined with biogas is a technology which probably be developed 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 reflection interviews with 
administration. The aim was to find a group of policies which address the barriers to the 
development and implementation of the biorefinery combined with biogas. Results of the 
case studies for the agriculture sector were discussed in January 2006 in a workshop for 
discussion with a wider group of stakeholders.  
A comparison of all case studies is important to analyse the similar and 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 make suggestions for 
improvement of the survey method for future studies. 
 

                                                           
15http://europa.eu.int/comm/enterprise/entrepreneurship/promoting_entrepreneurship/doc/sec_2005_170_en
.pdf Brussels SEC(2005), {COM(2005) 30 final} 
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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 

C1 C2 C3 C4 C5 C6 
Label  Variable 

name 
Variable definitions H0 Justification of relationships Pilot questions 

 
RP 

 
Regulation 
pressures 

According to the theory we could said that we want to know and evaluate 
the how the manager perceive its regulators. More precisely, how he thinks 
that the regulator perceives his firm. Regarding: i] level of pollution and 
type of pollution; ii] his economic benefit?; iii] technological and 
organizational capabilities to comply with regulations. The beliefs must 
Multiply each of these perceptions by an evaluation of its motivation to 
comply with what he believes the regulator (laws) wants him to comply 
with. 

“+” “green electricity regulation contributed 
to the improvement of diffusion of 
biogas technology” 

RP 
“The  regulatory institutions 
(e.g., EU Commission, our 
national authorities) can push 
the development and 
diffusion of biorefinery 
combined with biogas”  

 
Rp1 
 
Rp2 
 
Rp3 

Local and 
federal 
regulation 

 “+” “green electricity regulation contributed 
to the improvement of diffusion of 
biogas technology” 

 “Rp1. The local, and federal 
environmental authorities 
think that we should develop 
and adopt biorefinery 
combined with biogas. 
Rp2. The local, and federal 
environmental authorities will 
be pushing us to develop and 
adopt biorefinery combined 
with biogas 
Rp3. The local and federal 
environmental authorities 
have the enforcement 
capabilities to force us to 
develop and adopt biorefinery 
combined with biogas” 

 
 



 51

 
 
10.2 Questionnaire 

 
 
 

                 ���������   
 
 
 
 

Fragebogen  
Bioraffinerie kombiniert mit Biogas 
Technische Entwicklung 
 
Landwirtschaft 
 
 
23. Dezember 2004 
 
 
 
Autor:  Dr. Mahshid Sotoudeh 

Mag. Susanne Schidler 
  ITA/ÖAW 
  Österreich 
 
  Dr. Carlos Montalvo 

TNO 
Die Niederlande 

 
 Die Grüne Bioraffinerie  
 
Stand bisher in der Landwirtschaft die Produktion von hochqualitativen Lebensmitteln im Vordergrund, so 
wuchs in den letzten Jahren das gesellschaftliche Bewusstsein für eine intakte Kulturlandschaft, die den 
Lebensraum für eine vielfältige Tier- und Pflanzenwelt darstellt und einen ausreichenden Schutz für 
Trinkwasser und Boden bietet. Das heißt, Wiesen bieten eine Fülle an ökologischen Funktionen, ihre 
Erhaltung ist daher ein wichtiges Ziel der Landschaftsplanung. 
Die Grüne Bioraffinerie Österreich ist ein Konzept, das die Erzeugung einer breiten Produktpalette aus 
pflanzlichen Rohstoffen mit den Zielen der Landschaftspflege verbindet. Der dabei eingesetzte Rohstoff ist 
Wiesengrünmasse aus dem Bereich Grünlandwirtschaft/Viehwirtschaft. Um eine regelmäßige Produktion 
das ganze Jahr über zu gewährleisten, wird diese Grünmasse auch in Form von Silage weiterverarbeitet. 
Die Silageerzeugung kann sowohl in einem Fahrsilo (Traunsteiner Silo) als auch in Folienballen erfolgen 
und findet unter Einsatz leistungsfähiger Milchsäurebakterien direkt im landwirtschaftlichen Betrieb statt.  
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Die Fraktionierung, das Abpressen des Silagesaftes ist ein wichtiger Prozessschritt, der die Ausbeute an 
Wertstoffen bestimmt.  

Produkte 
Proteinkonzentrate aus der Grünen Bioraffinerie können entweder in der Nahrungs- und 
Futtermittelindustrie oder wegen ihrer funktionellen Eigenschaften auch in anderen industriellen Bereichen, 
wie zum Beispiel der Papierindustrie oder der chemischen Industrie, eingesetzt werden.  
Milchsäure kann sowohl selbst als auch in Form ihrer Derivate eingesetzt werden. Anwendungsgebiete für 
Milchsäure sind: Säuerung und Konservierung, Reinigung und Desinfektion, Neutralisation und 
Futtermittelzusatz. Polymilchsäure (PLA) kann als bioabbaubarer Grundstoff für die 
Kunststoff/Verpackungsindustrie verwendet werden. Eine weitere Anwendung findet sich im 
medizinischen Bereich als biokompatibler Implantatwerkstoff  
oder Nähmaterial. 
Die Pflanzenfasern des Presskuchens können zu Dämmmaterial in der Baustoffindustrie weiterverarbeitet 
werden. Weitere mögliche Produkte sind: Mulch- und Pflanzvliese, Strukturfutter (Rauhfutter) in der 
Pferdezucht oder auch Biogas. 
Das hergestellte Biogas kann Prozessenergie bereitstellen oder als grüner Strom ins Netz eingespeist 
werden. Die anfallende Biogasgülle kann als Dünger auf die Wiesen aufgebracht und damit in das 
Ökosystem rückgeführt werden.  

Organisatorische Konzepte  
Abhängig vom Standort der Biogasanlage unterscheidet man die dezentrale, zentrale oder semi-dezentrale 
Grüne Bioraffinerie.  
Die dezentrale Variante besteht aus einer (bzw. mehreren) Biogasanlage(n) im landwirtschaftlichen 
Betrieb. Die Silage wird ebenfalls hier erzeugt. Abpressung und Aufkonzentrierung des Silagesaftes erfolgt 
durch eine mobile Anlage, die Weiterverarbeitung wird zentral vorgenommen. Der Presskuchen kann als 
Futtermittel oder Biogasgrundstoff vor Ort oder als Fasergrundstoff zentral verarbeitet werden. Die 
Verarbeitung von landwirtschaftlichen Co-Substraten wie Gülle oder organischen Abfällen ist prinzipiell 
möglich. 
Die zentrale Grüne Bioraffinerie besteht aus einer einzigen zentralen Biogasanlage, Fraktionierung und 
Weiterverarbeitung des Saftes finden ebenfalls hier statt. Einziges dezentrales Element ist die 
Silageerzeugung. Durch die Transportentfernungen ist die Verarbeitung von Co-Substraten problematisch 
bzw. nur begrenzt möglich.  
Die semi-dezentrale Lösung sieht Biogasanlagen in den landwirtschaftlichen Betrieben und in der zentralen 
Einheit vor. Diese Variante ist sehr flexibel, es entstehen jedoch höhere Investitionskosten als bei den 
anderen Lösungen. 
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Unternehmen (wahlweise)  : _____________________________________________________ 
Name Befragter  : _____________________________________________________ 
Position   : _____________________________________________________ 
Datum   : _____________________________________________________ 
 
 
 
Abschnitt I: Allgemeine Informationen 
 
bc1 Woher kommt Ihrer Ansicht nach der Großteil der Produktinnovationen in Ihrem 

Unternehmen? 
 

 Aus unseren eigenen Bemühungen in den Bereichen F&E und Human Ressourcen  
 Durch Transfer oder Lizenzen holen wir uns einen Großteil unserer Produkttechnik aus 

anderen Unternehmen 
 

 Wir erhalten oft neues Input und neue Bauelemente für unsere Produkte von unseren 
Lieferanten 

 

 Andere Quellen  

bc2 Woher kommt Ihrer Ansicht nach der Großteil der Verfahrensinnovationen in Ihrem 
Unternehmen? 

 

 Unsere eigenen Bemühungen in den Bereichen F&E und Human Ressourcen  
 Durch Transfer oder Lizenzen holen wir uns einen Großteil unserer Verfahrenstechnik aus 

anderen Unternehmen 
 

 Wir erhalten oft neues Input und neue Bauelemente für unsere Verfahren von unseren 
Lieferanten 

 

 Andere Quellen  

bc3 Welches wesentliche Merkmal beschreibt Ihrer Ansicht nach die Reife Ihres Produkts?  
 Designvielfalt, oft maßgeschneidert  
 Die Stabilität mindestens eines Produkts reicht für ein beträchtliches Produktionsvolumen aus  
 Undifferenzierte Standardprodukte  

 Ein anderes Merkmal  

bc4 Welches wesentliche Merkmal beschreibt Ihrer Ansicht nach die Reife Ihres 
Produktionsverfahrens? 

 

 Flexibel, größere Änderungen sind recht einfach vorzunehmen  
 Wird immer fixer, wobei Änderungen in den Hauptphasen des Prozesses stattfinden  
 Effizient, kapitalintensiv, fix und mit hohen Änderungskosten verbunden  

 Ein anderes Merkmal  

bc5 Worauf konzentrieren sich Ihre Forschungs- und Entwicklungstätigkeiten in der Regel?  
 Aufgrund der hochgradigen technischen Ungewissheit ist das nicht genau definiert  
 Auf spezifische Produkt- oder Verfahrensmerkmale  
 Auf graduelle Veränderungen bei der Produkttechnik; mit Schwerpunkt Verfahrenstechnik  

 Auf etwas anderes  

bc6 Die Art der Ausrüstung, die in Ihrem Unternehmen zur Anwendung kommt, kann generell 
wie folgt beschrieben werden: 

 

 Allzweckgeräte für Fachpersonal  
 Einige Verfahrensschritte sind automatisiert  
 Spezialgeräte, meist automatisiert, Personal befasst sich vor allem mit der Bedienung und 

Überwachung 
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 Anders  

bc7 Wie schätzen Sie die Kosten einer Umrüstung der Herstellungstechnik in Ihrem Unternehmen 
ein? 

 

 Niedrig                  Mittel                  Hoch        
bc8 In Ihrer Branche ist die Anzahl der Mitbewerber:  
 Gering, wobei die Anzahl der Mitbewerber steigt, mit stark fluktuierendem Marktanteilen  
 Abnehmend  
 Gering, marktbeherrschende Unternehmen  

bc9 Für Ihr Unternehmen ist der Schwerpunkt des Wettbewerbs:  
 Die funktionalen Produkteigenschaften  
 Die Produktvariationen; eignet sich für Anwendung, und Differenzierung  
 Preis und/oder Qualität  

 Ein anderer  

bc10 Die organisatorische Leitung wird in Ihrem Unternehmen vor allem wahrgenommen durch:  
 Informelle und unternehmerische Beziehungen  
 Projekt- und Arbeitsgruppen  
 Strukturen, Regeln und Zielsetzungen  

bc11 Ihr Unternehmen ist:                             Klein                Mittelgroß               Groß      
 
 

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

gar nicht          sehr wenig             wenig               mittel             sehr viel             

 
                                  

I2 Inwieweit befasst sich Ihr Unternehmen derzeit mit der Entwicklung einer Bioraffinerie 
kombiniert mit Biogas? 

gar nicht          sehr wenig             wenig               mittel             sehr viel             

                                  

I3. Inwieweit hat Ihr Unternehmen Pläne, eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln? 

gar nicht          sehr wenig             wenig               mittel             sehr viel             

                                  

 
 
Abschnitt II befasst sich mit Ihrer Meinung zu den Umweltauswirkungen Ihrer 
Standardprodukte und –verfahren.  
Beeinflusst Ihr Unternehmen durch seine Standardprodukte und –verfahren die Umwelt? 
 
Die Umweltauswirkungen unserer Standardprodukte und –verfahren sind wahrscheinlich: 

Ev1 kontrollierbar        nicht kontrollierbar 

Ev2 nicht gefürchtet        schrecklich 

Ev3 haben lokale Auswirkungen        haben weltweite Auswirkungen 

Ev4 haben keine tödliche Folgen        haben tödliche Folgen 

Ev5 sind gleichmäßig gestreut        sind nicht gleichmäßig gestreut 

Ev6 sind nicht katastrophal        sind katastrophal 

Ev7 sind kein Risiko für zukünftige 
Generationen 

       sind ein hohes Risiko für 
zukünftige Generationen 

Ev8 diejenigen, die den 
Auswirkungen ausgesetzt sind, 

tun dies freiwillig 

       diejenigen, die den Auswirkungen 
ausgesetzt sind, tun dies 
unfreiwillig 

Ev9 haben auf mich keine        haben auch auf mich 
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Auswirkungen Auswirkungen 

Ev10 sind wahrnehmbar        sind nicht wahrnehmbar 

Ev11 sind jenen, die ihnen ausgesetzt 
werden, nicht bekannt 

       sind jenen, die ihnen ausgesetzt 
werden, bekannt 

Ev12 verzögerte Wirkungen        sofortige Wirkungen 

Ev13 ein neues Risiko        ein altes Risiko 

EV14 nur Spekulation        Wissenschaftlich bewiesen 

 
 

Heute    
 

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

 
 
 
 
 
 
 
 

In den nächsten 
fünf Jahren  

 

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

 
 
 
 
 
 
 
 

In den nächsten 
zehn Jahren  

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

 
 
 
 
 
 
 
 
 

 

 
 
EV1.Die von unseren Standardprodukte und -verfahren 
ausgehenden Umweltauswirkungen sind wahrscheinlich: 
 

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

 
 
 
 
 
 
 
 

 
 

Heute    
 

                                  
sehr bedeutungslos               
ziemlich bedeutungslos       
etwas bedeutungslos               
ungewiss                               
etwas  von Bedeutung          
ziemlich von Bedeutung         
sehr von Bedeutung              

 
 
 
 
 
 
 
 

 
 
EV2. Vom Umweltstandpunkt aus gesehen sind die 
Konsequenzen der Entwicklung einer Bioraffinerie 
kombiniert mit Biogas für dieses Unternehmen: 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr bedeutungslos              
ziemlich bedeutungslos       etwas 
bedeutungslos            
ungewiss                               
etwas  von Bedeutung          
ziemlich von Bedeutung       
sehr von Bedeutung             
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In den 
nächsten 

zehn 
Jahren  

                                  
sehr bedeutungslos              
ziemlich bedeutungslos        
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                

 
 
 
 
 
 
 
 

 
 
 
A1. Das Engagement unseres Unternehmens in der Entwicklung oder im Einsatz einer Bioraffinerie 
kombiniert mit Biogas bedeutet wahrscheinlich künftig: 

eine geringere Wettbewerbsfähigkeit        eine gesteigerte Wettbewerbsfähigkeit 

keinerlei Auswirkung auf das Image in der 
Öffentlichkeit 

       eine positive Auswirkung auf das Image in 
der Öffentlichkeit 

nur geringe Vorteile für die Umwelt        große Vorteile für die Umwelt 

negative Auswirkungen auf das 
wirtschaftliche Wachstum unseres 

Unternehmens 

       positive Auswirkungen auf das 
wirtschaftliche Wachstum unseres 
Unternehmens 

technisch ein großer Misserfolg        technisch ein großer Erfolg 

 
 
Abschnitt III befasst sich mit den Signalen, die Ihr Unternehmen auf dem Markt in Bezug 
auf die Entwicklung oder den Einsatz einer Bioraffinerie kombiniert mit Biogas zu erkennen 
meint. 
 
mp1. Das Tempo der technischen Innovation ist in unserer Branche sehr 
hoch. Wir werden bald mit der Entwicklung einer Bioraffinerie kombiniert 
mit Biogas beginnen. 

 

                                   
sehr unwahrscheinlich               
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                 
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
mp2. Unsere Mitbewerber erwägen die Entwicklung oder den Einsatz 
einer Bioraffinerie kombiniert mit Biogas. 

                                  
sehr unwahrscheinlich              
ziemlich unwahrscheinlich          
etwas unwahrscheinlich            
ungewiss                                 
etwas  wahrscheinlich               
ziemlich wahrscheinlich         
sehr wahrscheinlich                
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
mp3. Im Allgemeinen hält dieses Unternehmen mit den Fortschritten bei 
technologischen Produkten in unserer Branche immer Schritt. Die 
Bioraffinerie kombiniert mit Biogas ist dabei keine Ausnahme. 

                                  
sehr unwahrscheinlich              
ziemlich unwahrscheinlich          
etwas unwahrscheinlich         
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich         
sehr wahrscheinlich                  
nicht zutreffend                      
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Mp4. Ein Großteil unserer Kunden ist der Meinung, dass wir eine 
Bioraffinerie kombiniert mit Biogas entwickeln oder einsetzen sollten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Mp5. Unsere Kunden werden uns zur Entwicklung dieser speziellen 
Technik drängen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Mp6. Im Allgemeinen entspricht unser Unternehmen den 
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 sehr hart. Er schafft ein 
ungünstiges Geschäftsklima und begrenzte Marktpotentiale. Das wird uns 
dazu zwingen, eine Bioraffinerie kombiniert mit Biogas zu entwickeln 
oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Mp8. Der Markt unseres Unternehmens ist sehr heterogen. Er fordert von 
uns die Bereitstellung eines breiten Produktsortiments, um so den 
unterschiedlichen Kundenwünsche zu entsprechen. Das wird uns dazu 
bringen, eine Bioraffinerie kombiniert mit Biogas zu entwickeln oder 
einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
 

Heute                                     
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                 
ziemlich stark              
sehr stark                 

 
 
 
 
 
 
 
 

MP. Im Allgemeinen kann man sagen, dass die Signale 
(Nachfrage), die wir auf dem Markt wahrnehmen 
(beispielsweise Kunden, Lieferanten und Mitbewerber), darauf 
hinweisen, dass wir eine Bioraffinerie kombiniert mit Biogas 
entwickeln oder einsetzen sollten. 

In den 
nächsten 

fünf 
Jahren  

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                 
ziemlich stark              
sehr stark                  
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In den 
nächsten 

zehn 
Jahren  

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                 
ziemlich stark              
sehr stark                  

 
 
 
 
 
 
 
 

 

Langfristi
g  

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                 
ziemlich stark              
sehr stark                   

 
 
 
 
 
 
 
 

 
 
 
Abschnitt IV befasst sich mit Ihrer Meinung zum allgemeinen Bedarf nach einer 
Bioraffinerie kombiniert mit Biogas. 
 
cp1. Unsere wichtigsten Aktionäre sind der Meinung, dass unser 
Unternehmen eine Bioraffinerie kombiniert mit Biogas entwickeln oder 
einsetzen sollte. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
cp2. Hinsichtlich unseres Images in der Öffentlichkeit ist es wichtig, 
dass unser Unternehmen eine Bioraffinerie kombiniert mit Biogas 
entwickelt oder einsetzt. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
cp3. Die Berichte in den Massenmedien (Radio, Fernsehen, Zeitungen, 
usw.) werden uns dazu drängen, in den nächsten fünf Jahren eine 
Bioraffinerie kombiniert mit Biogas zu entwickeln oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Cp4. Unsere Umweltberater sind der Meinung, dass wir eine 
Bioraffinerie kombiniert mit Biogas entwickeln oder einsetzen sollten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Cp5. Im Allgemeinen entspricht unser Unternehmen den Empfehlungen 
der Umweltberater hinsichtlich Umweltthemen und Geschäftsstrategie. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
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sehr wahrscheinlich                 
nicht zutreffend                      

 
 

 
Cp6. Die lokale und regionale Öffentlichkeit wird uns dazu drängen, in 
den nächsten fünf Jahren eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Cp7. Im Allgemeinen entspricht unser Unternehmen den Erwartungen 
der lokalen und regionalen Öffentlichkeit in Bezug auf Umweltthemen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

Cp8. Die lokale Öffentlichkeit kann sich für die Entwicklung oder den 
Einsatz einer Bioraffinerie kombiniert mit Biogas aussprechen oder uns 
unter Druck setzen dies zu tun. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Cp9. Die meisten unserer wichtigen Mitarbeiter werden sich dafür 
einsetzen, in den nächsten fünf Jahren  eine Bioraffinerie kombiniert mit 
Biogas zu entwickeln oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
cp10. Im Allgemeinen entspricht unser Unternehmen den Erwartungen 
unserer wichtigen Mitarbeiter. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
cp11. Es gibt einige globale NGOs, die uns dazu drängen werden, in den 
nächsten fünf Jahren eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Cp12. Es gibt wichtige Interessengruppen, die gegen die Entwicklung 
oder den Einsatz einer Bioraffinerie kombiniert mit Biogas sind.  

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
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nicht zutreffend                       
 

Cp13. Die Interessengruppen, die gegen die Entwicklung oder den 
Einsatz einer Bioraffinerie kombiniert mit Biogas sind, können diesen 
Prozess auch verzögern. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
 
 

Heute    
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                 
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 
In den 

nächsten 
zehn Jahren  

 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 
CP. Im Allgemeinen ist der durch die verschiedenen 
Akteure ausgeübte Druck (örtliche und weltweite NGOs, 
Massenmedien, Gewerkschaften, usw.) auf dieses 
Unternehmen, eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen: 
 

Langfristig  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

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

rp.1 Viele lokale Umweltbehörden sind der Meinung, dass unser 
Unternehmen eine Bioraffinerie kombiniert mit Biogas entwickeln 
oder einsetzen sollte. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich            
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
rp.2 Die örtlichen Umweltbehörden werden uns zur Entwicklung oder 
zum Einsatz einer Bioraffinerie kombiniert mit Biogas in den nächsten 
fünf Jahren drängen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
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ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 

 
Rp3. Die örtlichen Umweltbehörden sind in der Lage, uns zur 
Entwicklung oder zum Einsatz einer Bioraffinerie kombiniert mit 
Biogas zu zwingen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich           
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp4. Im Allgemeinen entspricht unser Unternehmen den Erwartungen 
der örtlichen Umweltbehörden. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp5. Nationale Umweltbehörden sind der Ansicht, dass unser 
Unternehmen eine Bioraffinerie kombiniert mit Biogas entwickeln 
oder einsetzen sollte. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp6. Die nationalen Umweltbehörden werden uns zur Entwicklung 
oder zum Einsatz einer Bioraffinerie kombiniert mit Biogas in den 
nächsten fünf Jahren drängen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp7. Im Allgemeinen entspricht unser Unternehmen den Erwartungen 
der nationalen Umweltbehörden. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp8. Die nationalen Umweltbehörden sind in der Lage, uns zur 
Entwicklung oder zum Einsatz einer Bioraffinerie kombiniert mit 
Biogas zu zwingen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp9. Internationale Verträge, wie z.B. Kyoto werden uns zur 
Entwicklung oder zum Einsatz einer Bioraffinerie kombiniert mit 
Biogas in den nächsten fünf Jahren drängen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
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ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 

 
Rp10. Europäische Richtlinien, wie z.B. Ökostrom-Richtlinie, werden 
uns zur Entwicklung oder zum Einsatz einer Bioraffinerie kombiniert 
mit Biogas drängen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 

 
 

Rp11. Im Allgemeinen entspricht unser Unternehmen den 
Bestimmungen der EU-Richtlinien. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp12. Die Europäische Kommission kann uns zur Entwicklung oder 
zum Einsatz einer Bioraffinerie kombiniert mit Biogas zwingen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
Rp13. Um künftige Umwelthaftungsverpflichtungen zu vermeiden, 
sind wir gezwungen, eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                      

 
 
 
 
 
 
 
 
 

 
 

Heute    
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

 
RP. Es gibt einige regulatorische Institutionen (z.B. 
EU-Kommission, unsere nationalen Behörden), die 
uns dazu drängen, eine Bioraffinerie kombiniert mit 
Biogas zu entwickeln oder einzusetzen. 
 

In den 
nächsten 

zehn 
Jahren  

 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
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 Langfristig                                    
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

 
Heute    

 
                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                 

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn 
Jahren  

 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

 
psp2. Die meisten Menschen und Institutionen, die 
für den Erfolg unseres Unternehmens wichtig sind, 
vertreten die Ansicht, dass wir eine Bioraffinerie 
kombiniert mit Biogas entwickeln oder einsetzen 
sollten. 
 

Langfristig                                    
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

 
 

Heute    
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 
psp1. Im Allgemeinen ist der soziale Druck (lokale 
Gemeinde, Markt, staatliche Behörden und 
öffentliche Institutionen) auf dieses Unternehmen, 
eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen:  
 

In den 
nächsten 

zehn 
Jahren  

 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    
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 Langfristig                                    
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 
 
 
Abschnitt VI befasst sich mit den technischen und organisatorischen Möglichkeiten Ihres 
Unternehmens, Innovationen zur Herstellung weniger umweltbelastender Produkte 
vorzunehmen. 
 
Tc1. Der Forschungs- und Entwicklungsbereich unseres 
Unternehmens ist in der Lage, die Machbarkeit einer Bioraffinerie 
kombiniert mit Biogas zu bewerten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                      

 
 
 
 
 
 
 
 
 

Tc2. Wir haben die Fähigkeit, Prototypen einer Bioraffinerie 
kombiniert mit Biogas zu bauen und zu testen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Tc3. Wir können die Kosten für die Herstellung und die 
Inbetriebnahme einer Bioraffinerie kombiniert mit Biogas 
hochrechnen. 

                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                          

 
 
 
 
 
 
 
 
 

 
Tc4. Wir sind in der Lage, die technische Machbarkeit einer 
Bioraffinerie kombiniert mit Biogas zu bewerten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                     

 
 
 
 
 
 
 
 
 

 
Tc5. Wir besitzen im Patentrecht genug Erfahrung und können die 
Zuteilung der Gewinne einer Bioraffinerie kombiniert mit Biogas 
gewährleisten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                        

 
 
 
 
 
 
 
 
 

 
Tc6. Unser Unternehmen hat genug freie Mittel, um in innovative 
Tätigkeiten zur Entwicklung einer Bioraffinerie kombiniert mit 
Biogas zu investieren. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
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etwas  wahrscheinlich                
ziemlich wahrscheinlich            
sehr wahrscheinlich                  
nicht zutreffend                                        

 
 
 
 

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

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                         

 
 
 
 
 
 
 
 
 

 
Tc8. Wir können Lieferanten und Bezugsketten für 
Schlüsselkomponenten ermitteln, die unseren Erfolg bei der 
Entwicklung einer Bioraffinerie kombiniert mit Biogas sicherstellen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                    

 
 
 
 
 
 
 
 
 

 
Tc9. Beim Bau einer Bioraffinerie kombiniert mit Biogas können wir 
neue Anlagen und Maschinen anschaffen, womit sichergestellt werden 
kann, dass beim Produktionsprozess Abfälle und Emissionen auf ein 
Mindestmaß beschränkt wird. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich      
            nicht zutreffend                                       

 
 
 
 
 
 
 
 
 

 
TC10. Wir können den zur Entwicklung und zum Einsatz einer 
Bioraffinerie kombiniert mit Biogas beitragenden Transport- und 
Logistikbereich verwalten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                      

 
 
 
 
 
 
 
 
 

 
TC11. Wir können durch eine Konzentration unserer 
Forschungsaktivitäten auf erneuerbare Energieträger zur Entwicklung 
und zum Einsatz einer Bioraffinerie beitragen.  

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                    

 
 
 
 
 
 
 
 
 

 
 
 

TC1. Unserer Meinung nach ist der Stand der Technik, der 
unserem Unternehmen auf dem Markt für die Entwicklung 
einer Bioraffinerie kombiniert mit Biogas zur Verfügung steht: 

 

Heute    
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                  
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In den 
nächsten fünf 

Jahren  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn Jahren  
 

                                  
sehr schwach                
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        

 
 
 
 
 
 
 
 
 

 
Heute    

 
                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                   

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn Jahren  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 

TC2.: Die technischen Fähigkeiten, die für die Inbetriebnahme 
einer unseren Gewinn- und/oder Geschäftsansprüchen und 
gleichzeitig den Umweltanforderungen entsprechenden 
Bioraffinerie kombiniert mit Biogas erforderlich sind, sind in 
unserem Unternehmen: 

 

Langfristig  
 

                                  
sehr schwach                
ziemlich schwach            
etwas schwach            
ungewiss                     
etwas  stark                  
ziemlich stark               
sehr stark                    

 
 
 
 
 
 
 
 

 
 
 

Abschnitt VII  befasst sich mit der Fähigkeit Ihres Unternehmens eine Bioraffinerie kombiniert mit 
Biogas zu entwickeln oder einzusetzen. 
 
L1. Die Eingliederung unterschiedlichster Fachleute in unser 
Unternehmen, um eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln, ist für unser Unternehmen: 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
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etwas  leicht                  
ziemlich leicht                
sehr leicht                     
nicht zutreffend       

 
 
 
 

 
L2. Hinsichtlich Bioraffinerie kombiniert mit Biogas ist die 
interdisziplinäre Anwendung von Mechanismen, welche die 
unterschiedlichen Sprachen der verschiedenen Fachbereiche 
überwinden, für unser Unternehmen: 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
etwas  leicht                  
ziemlich leicht                
sehr leicht                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
L3. In unserem Unternehmen/Betrieb arbeiten Personen, die das Know-
how für die Entwicklung einer Bioraffinerie kombiniert mit Biogas vom 
Plan bis zur Inbetriebnahme besitzen. 

                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich 
etwas unwahrscheinlich            
ungewiss                      
etwas  wahrscheinlich                
ziemlich wahrscheinlich                              
sehr wahrscheinlich              
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
L4. In unserem Unternehmen arbeiten Personen, die über ein Maß an 
Macht und Einfluss verfügen, das für die Förderung einer Innovation 
oder einer Umstellung auf eine Bioraffinerie kombiniert mit Biogas 
erforderlich ist.  

                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich 
etwas unwahrscheinlich            
ungewiss                      
etwas  wahrscheinlich                
ziemlich wahrscheinlich                              
sehr wahrscheinlich              
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
L5. Die meisten Mitarbeiter in unserem Unternehmen möchten gern 
neue Fertigkeiten und Fähigkeiten erwerben. 

                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich 
etwas unwahrscheinlich            
ungewiss                      
etwas  wahrscheinlich                
ziemlich wahrscheinlich                              
sehr wahrscheinlich              
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
L6. Unser Unternehmen kann sich für eine breit angelegte Beteiligung 
an seinem konsequenten betriebsweiten Verbesserungsprozess für die 
Entwicklung einer Bioraffinerie kombiniert mit Biogas einsetzen. 

 
                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich 
etwas unwahrscheinlich            
ungewiss                      
etwas  wahrscheinlich                
ziemlich wahrscheinlich                              
sehr wahrscheinlich              
nicht zutreffend       sehr 
leicht    
nicht zutreffend        

 
 

 
 
 
 
 
 
 
 

 

 L 7. Wir können die Entwicklung und den Einsatz einer Bioraffinerie 
kombiniert mit Biogas durch die Entwicklung von Versuchsanlagen 
fördern. 

                                  
sehr unwahrscheinlich               
ziemlich unwahrscheinlich 
etwas unwahrscheinlich            
ungewiss                      
etwas  wahrscheinlich                
ziemlich wahrscheinlich                              
sehr wahrscheinlich              
nicht zutreffend        
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Heute    
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                    

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                     

 
 
 
 
 
 
 
 

 
L. Nach der Bewertung einiger Faktoren, die eine 
effektive Veränderung der Organisationsstruktur 
beeinflussen, kann ich sagen, dass unser Unternehmen 
über die für die Umgestaltung der 
Organisationsstrukturen erforderlichen 
organisatorischen Fähigkeiten verfügt, um eine 
Bioraffinerie kombiniert mit Biogas zu entwickeln. 
 
 

Langfristig  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                     

 
 
 
 
 
 
 
 

 
 
 
Abschnitt VIII befasst sich mit der Frage, wie einfach es für Ihr Unternehmen ist, strategische 
Partnerschaften mit Lieferanten und Kunden einzugehen, um eine Bioraffinerie kombiniert mit 
Biogas zu entwickeln. 
 
Al1. Hinsichtlich der Bioraffinerie kombiniert mit Biogas 
ist die Suche nach Partnern für strategische Partnerschaften, 
welche die Stärken und gegenseitigen 
Ergänzungsmöglichkeiten von Innovationsfähigkeiten und 
Kenntnissen gewährleisten: 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
etwas  leicht                  
ziemlich leicht                
sehr leicht                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
Al2. Hinsichtlich der Entwicklung einer Bioraffinerie 
kombiniert mit Biogas ist die Suche nach Partnern für 
strategische Partnerschaften, die Vertrauen, Ehrlichkeit, ein 
Win-Win-Verhältnis und einen guten Ruf gewährleisten: 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
etwas  leicht                  
ziemlich leicht                
sehr leicht                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
Al3. Hinsichtlich der Entwicklung einer Bioraffinerie 
kombiniert mit Biogas ist das Eingehen von strategischen 
Partnerschaften. in denen die Partner betriebsmäßig gut 
zueinander passen, eine Aufgabe, die: 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
etwas  leicht                  
ziemlich leicht                
sehr leicht                     
nicht zutreffend        
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Al4. Die Beschaffung von Risikokapital zur Unterstützung 
der Entwicklung einer Bioraffinerie kombiniert mit Biogas 
ist für 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 Förderung von 
Innovationen gemacht.  

                                   
Lehne völlig ab                                          
Lehne im großen und ganzen ab                    
Lehne teilweise ab                                   
ungewiss                                                  
stimme teilweise zu                                   
stimme im großen und ganzen zu                
stimme völlig zu                                      
nicht zutreffend                                      

 
 
 
 
 
 
 
 
 

 
Al6. Ich/wir habe/n die Fähigkeit, die Lieferanten 
dahingehend zu beeinflussen, dass sie für eine Bioraffinerie 
kombiniert mit Biogas weniger umweltbelastende Stoffe für 
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 Fähigkeit, die Lieferanten 
dahingehend zu beeinflussen, dass sie weniger 
umweltbelastende Stoffe für den Input in den 
Produktionsprozess einer Bioraffinerie kombiniert mit 
Biogas entwickeln (oder einsetzen). 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Heute    

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

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

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

 
 
 
 
 
 
 
 

 
AL. Nach der Bewertung der für 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 
Biogas: 
 

In den 
nächsten 

zehn 
Jahren  

 

                                    
sehr schwierig                
ziemlich schwierig            
etwas schwierig            
ungewiss                      
etwas  leicht                  
ziemlich leicht                
sehr leicht                   
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 Langfristig  
 

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

 
 
 
 
 
 
 
 

 
 
Abschnitt IX befasst sich mit Ihren Möglichkeiten, Kooperationsnetzwerke im Interesse der 
Entwicklung oder des Einsatzes einer Bioraffinerie kombiniert mit Biogas aufzubauen. 
 
Nwk1. Unser Unternehmen kann mit Universitäten 
Kooperationsnetzwerke aufbauen, um Know-how für 
die Entwicklung oder für den Bau einer Bioraffinerie 
kombiniert mit Biogas einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Nwk2. Unser Unternehmen kann mit Umweltagenturen 
Kooperationsnetzwerke aufbauen, um Know-how für die 
Entwicklung oder für den Bau einer Bioraffinerie 
kombiniert mit Biogas einzusetzen. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Nwk3. Mit öffentlichen Versuchslabors.                                   

sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Nwk4. Mit Consultants mit Expertise im Bereich 
Grüne Bioraffinerie mir Biogas. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Nwk5. Mit Lieferanten von Rohmaterial und anderen 
Inputs für die Produktintegration. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Nwk6. Mit anderen Unternehmen/Betrieben in 
derselben Branche, um einen Technologietransfer 
und einen Transfer von Fachkenntnissen zu 
gewährleisten. 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
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ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 

 
 

Heute    
 

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

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

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

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn Jahren  
 

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

 
 
 
 
 
 
 
 

 
Nwk. Nach der Bewertung unserer Möglichkeiten, 
Kooperationsnetzwerke aufzubauen, kann man sagen: 
Der Aufbau von Kooperationsnetzwerken zur 
Beschaffung von Know-how betreffend die 
Entwickelung oder den Einsatz einer Bioraffinerie 
kombiniert mit Biogas durch unser Unternehmen ist: 
 

Langfristig  
 

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

 
 
 
 
 
 
 
 

 
  

Heute    
 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                      
etwas  groß                   
ziemlich groß                
sehr groß                     

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                      
etwas  groß                   
ziemlich groß                
sehr groß                     

 
 
 
 
 
 
 
 

 
 
C3.: Wie schätzen Sie die Fähigkeit Ihre Unternehmens 
ein, eine Bioraffinerie kombiniert mit Biogas zu 
entwickeln oder einzusetzen? 
 

In den 
nächsten 

zehn Jahren  
 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                      
etwas  groß                   
ziemlich groß                
sehr groß                     
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 Langfristig  
 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                      
etwas  groß                   
ziemlich groß                
sehr groß                     

 
 
 
 
 
 
 
 

 
 
 
In Abschnitt X  möchten wir gern Ihre Meinung erfahren über die Vorteile und Risiken, die die 
Entwicklung und der Verkauf einer Bioraffinerie kombiniert mit Biogas für Ihr Unternehmen mit sich 
bringen.  
 
er1. Der betriebswirtschaftliche Vorteil, der sich für unser 
Unternehmen durch die Inbetriebnahme einer 
Bioraffinerie kombiniert mit Biogas für eine neue 
Marktnische ergibt, ist: 

                                  
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                         

 
 
 
 
 
 
 
 
 

 
er2. Der Bedarf an Forschung und Entwicklung für die 
Entwicklung einer Bioraffinerie kombiniert mit Biogas ist 
wahrscheinlich: 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                      
etwas  groß                   
ziemlich groß                
sehr groß                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
er3. Die Kosten, die mit diesen F&E-Tätigkeiten in 
Verbindung stehen, sind für unser Unternehmen 
wahrscheinlich: 

                                   
sehr begrenzt                 
ziemlich begrenzt             
etwas begrenzt             
ungewiss                     
etwas  groß                   
ziemlich groß                
sehr groß                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

 
er4. Die Zeit, die es bedarf, bis eine Bioraffinerie 
kombiniert mit Biogas eine gewisse 
Wettbewerbsfähigkeit 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 Entwicklung 
einer Bioraffinerie kombiniert mit Biogas von unserem 
Unternehmen erfolgreich abgeschlossen werden kann, ist: 

                                   
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

 
er6. Die Möglichkeiten, mit der Entwicklung einer 
Bioraffinerie kombiniert mit Biogas (durch Patente, 
Lizenzen, Übertragung von technischem Know-how, 
usw.) Gewinne zu erzielen, sind für unser Unternehmen 

                                   
s sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
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wahrscheinlich: etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                         

 
 
 
 

 
er7. Für unser Unternehmen sind die Vorteile (z.B. 
Vertriebseffekte und Neuheit des Produkts) einer 
Vorreiterrolle bei der Einführung einer Bioraffinerie 
kombiniert mit Biogas wahrscheinlich: 

                                   
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                           

 
 
 
 
 
 
 
 
 

 
er8. Das Projekt zur Einführung einer Bioraffinerie 
kombiniert mit Biogas wäre unserer Meinung nach für 
unser Unternehmen ein 'zu frühes Wagnis'. 

                                   
Lehne völlig ab                                          
Lehne im großen und ganzen ab                    
Lehne teilweise ab                                   
ungewiss                                                  
stimme teilweise zu                                  
stimme im großen und ganzen zu                
stimme völlig zu                                       
nicht zutreffend                                      

 
 
 
 
 
 
 
 
 

 
Er9. Bei der Entwicklung einer Bioraffinerie kombiniert 
mit Biogas zieht es unser Unternehmen vor, ein 
„Adopter“ zu sein, und kein Pionier. 

                                   
Lehne völlig ab                                          
Lehne im großen und ganzen ab                    
Lehne teilweise ab                                   
ungewiss                                                  
stimme teilweise zu                                   
stimme im großen und ganzen zu                
stimme völlig zu                                       
nicht zutreffend                                      

 
 
 
 
 
 
 
 
 

 
er10. Die Bereitschaft unserer Kunden, für teurere, aber 
sauberere Produkte zu zahlen, ist wahrscheinlich: 

                                   
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

 
er11. Beim Eingehen von strategischen Partnerschaften 
mit dem Ziel, Know-how und/oder neuen Materialien zur 
Entwicklung einer Bioraffinerie kombiniert mit Biogas zu 
erhalten, ist die Wahrscheinlichkeit, das man die 
Kontrolle über das eigen Know-how verliert 
wahrscheinlich:  

                                   
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

 
er12. Die Wachstumschancen, die sich aus dem Aufbau 
von strategischen Partnerschaften bei der Entwicklung 
einer Bioraffinerie kombiniert mit Biogas für unser 
Unternehmen ergeben, sind wahrscheinlich: 

sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

 
er13. Wie sicher ist es, dass Ihrem Unternehmen die 
erforderlichen finanziellen Mittel rechtzeitig für die 
Entwicklung einer Bioraffinerie kombiniert mit Biogas 

sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
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zur Verfügung stehen? ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 

 
er14. Wie sicher ist es, dass Ihrem Unternehmen die 
erforderlichen menschlichen und geistigen Ressourcen 
rechtzeitig für die Entwicklung einer Bioraffinerie 
kombiniert mit Biogas zur Verfügung stehen? 

                                   
sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

 
er15. Wie sicher ist es, dass die Wettbewerbsfähigkeit 
Ihres Unternehmens/Betriebs durch die für die 
Entwicklung einer Bioraffinerie kombiniert mit Biogas 
erforderliche Investition beeinflusst wird? 

                                   
s sehr groß                     
ziemlich groß                
etwas  groß                   
ungewiss                      
etwas begrenzt             
ziemlich begrenzt             
sehr begrenzt                 
nicht zutreffend                        

 
 
 
 
 
 
 
 
 

er16. In welchem Maße kann eine Bioraffinerie 
kombiniert mit Biogas auf dem heutigen Markt und gegen 
andere Formen der Bodennutzung (z. B. andere 
Rohmaterialien) bestehen? 

                                  
gar nicht wettbewerbsfähig                
eher nicht wettbewerbsfähig                 
wenig wettbewerbsfähig                  
ungewiss                                          
etwas wettbewerbsfähig                    
ziemlich wettbewerbsfähig                
sehr wettbewerbsfähig                     
nicht zutreffend        

 
 
 
 
 
 
 
 
 

er17. Wenn Ihr Unternehmen bei der Entwicklung einer 
Bioraffinerie kombiniert mit Biogas eine Vorreiterrolle 
übernimmt, wie hoch ist dann die Wahrscheinlichkeit 
erheblicher Verluste? 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
Heute    

 
                                   
große Verluste               
mittlere Verluste               
kleine Verluste             
ungewiss                      
kleine Nutzen                
mittlere Nutzen              
große Nutzen                

 
 
 
 
 
 
 
 

In den 
nächsten fünf 

Jahren  
 

                                   
große Verluste               
mittlere Verluste               
kleine Verluste             
ungewiss                      
kleine Nutzen                
mittlere Nutzen              
große Nutzen                

 
 
 
 
 
 
 
 

 
 
ER. Die Entwicklung einer Bioraffinerie 
kombiniert mit Biogas ist für unser 
Unternehmen aus wirtschaftlicher Sicht: 

In den 
nächsten 

zehn Jahren  
 

                                   
große Verluste               
mittlere Verluste               
kleine Verluste             
ungewiss                      
kleine Nutzen                
mittlere Nutzen              
große Nutzen                
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 Langfristig                                    
große Verluste               
mittlere Verluste               
kleine Verluste             
ungewiss                      
kleine Nutzen                
mittlere Nutzen              
große Nutzen               

 
 
 
 
 
 
 
 

 
Heute    

 
                                    
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung               

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                    
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                       

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn 
Jahren  

 

                                    
sehr negative Auswirkung                
negative Auswirkung                          
teilweise negative Auswirkung            
ungewiss                                         
teilweise positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                    

 
 
 
 
 
 
 
 

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

Langfristig                                      
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                   

 
 
 
 
 
 
 
 

 
Heute    

 
                                    
keine positive Auswirkung                         
geringfügig positive Auswirkung              
teilweise positive Auswirkung                   
positive Auswirkung                                   
sehr positive Auswirkung                      

 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                    
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                  

 
 
 
 
 
 
 
 

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

In den 
nächsten 

zehn 
Jahren  

 

                                    
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                    
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 Langfristig                                      
sehr negative Auswirkung                
negative Auswirkung                           
etwas negative Auswirkung            
ungewiss                                         
etwas positive Auswirkung              
positive Auswirkung                         
sehr positive Auswirkung                     

 
 
 
 
 
 
 
 

 
Heute    

 
                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten 

zehn 
Jahren  

 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
nicht zutreffend                                     

 
 
 
 
 
 
 
 
 

 
I4. Nach der Auswertung der Ergebnisse, 
Zwänge und Fähigkeiten in Bezug auf die 
Entwicklung einer Bioraffinerie kombiniert mit 
Biogas ist die Wahrscheinlichkeit, dass Ihr 
Unternehmen/Betrieb dieses neue Produkt 
entwickeln wird? 

Langfristig                                    
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                 

 
 
 
 
 
 
 
 

 
Heute    

 
                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

In den 
nächsten 

fünf Jahren  
 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

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

In den 
nächsten 

zehn 
Jahren  

 

                                  
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                   
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  
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 Langfristig                                    
sehr unwahrscheinlich                
ziemlich unwahrscheinlich            
etwas unwahrscheinlich            
ungewiss                                 
etwas  wahrscheinlich                
ziemlich wahrscheinlich             
sehr wahrscheinlich                  

 
 
 
 
 
 
 
 

 
 
 

                 ���������  16 
 
 
Questionnaire Biorefinery combined with biogas 
 
 
20 Dezember 2004 
 
Developer-User 
 
Authors:  Dr. Mahshid Sotoudeh and Mag. Susanne Sch idelr 
  ITA/ÖAW, Austria 
  Dr. Carlos Montalvo 
  TNO, The Netherlands 
 
 
Confidentiality 
The information gathered here will be processed and analyzed with statistical methods based on central 
trends.  This guarantees the confidentiality of individual responses when presenting survey results.  
 
Green bio refinery combined with biogas 
 
The Green Bio-refinery is a technological concept to utilize green biomass as an abundant and versatile raw 
material for industrial products. 
The concept of the Green Bio-refinery is currently in an advanced stage of development in several 
European countries, especially Germany, Denmark, Switzerland and Austria. The basic idea of this concept 
is to combine existing technical processes in a new way as well as entire plant utilization (green biomass) 
of grass, alfalfa and various other sources generating a variety of products such as proteins, lactic acid and 
fibres. These are either valuable products themselves or form the basis for further production lines. Besides 
bio-based materials, energy (via biogas generation) may be supplied by this technology.  
 

     
  

General information 
 
Respondent type :     Developer           Adopter (user)      Regulator      

      Manufacturer         Distributor           Other      

                                                           
16 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 in development of the biorefinery combined 
with biogas in the past? 

 
Not at all - 
Extensively17 
                                  
 

I2 To what extent is your firm presently engaged in developing the biorefinery combined 
with biogas? 

 
Not at all - Extensively 
                                  
 

I3. To what extent does your firm have existing plans to develop the biorefinery combined 
with biogas>? 

 
Not at all - Extensively 
                                  
 

 
Section I: Cycles of business and innovation 
 
(bc1) What do you regard as the main source of product  innovations in your company?  
 Our own R&D efforts and human resources  
 We transfer or license major parts of our product technology from other firms  
 We often obtain new inputs and components for our products from our suppliers  

 other  

(bc2) What do you regard as the main source of process innovations in your company?  
 Our own R&D efforts and human resources  
 We transfer or license major parts of our process technology from other firms  
 We often obtain new inputs and components for our process from our suppliers  

 other  

(bc3) What do you believe is the main feature that could describe the maturity of your product?  
 Diverse in design, often customised  
 At least one product is stable enough to have significant production volumes  
 Undifferentiated standard products  

 other  

(bc4) What do you believe is the main feature that describes the maturity of your production 
process? 

 

 Flexible and inefficient, major changes can be fairly easily accommodated  
 Becoming more rigid, with changes occurring in major stages of the process  
 Efficient, intensive in capital, not flexible with high costs of change  

 other  

                                                           
17 Scale: 1 (Not at all) to 5 (Extensively) and 0 (do not know) 
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(bc5) What are your research and development activities normally focused on?  
 Unspecified because of high degree of technical uncertainty  
 On specific products or process features  
 On incremental changes of product technology; emphasis on process technology  

 other  

(bc6) Type of equipment used in your plant can be mainly described as:  
 General purpose, requiring skilled labour  
 Some stages of the process are automated  
 Special purpose, mostly automatic, labour focus on tending and monitoring equipment  

 other  

(bc7) The cost of changing production process technologies for your company is likely to be  
 Low                  Moderate                  High     

   
 

(bc8) The number of competitors in your industry is likely to be:  
 Few, but growing in numbers with widely fluctuating market share  
 Declining in number  
 Few, companies that dominate the market  

(bc9) The major basis for competition for your company is:  
 Functional product performance  
 Product variation; fitness for use and differentiation  
 Price and/or quality  

 other  

(bc10) The organizational control in your company is mainly performed via:  
 Informal and entrepreneurial relations  
 Through project and task groups  
 Structures, rules and goals  

(bc11) The size of your company is:                             Small                Medium               Large    
 

 

   
 
 
Section II 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 conventional products and processes are likely to be: 

Ev1 controllable        uncontrollable 

Ev2 not threatening        threatening 

Ev3 of very local impact        of global impact 

Ev4 with no fatal consequences        with fatal consequences 

Ev5 equally distributed        affecting people very unequally 

Ev6 non catastrophic        catastrophic 

Ev7 not affecting future generations        affecting future generations very 
strongly 

Ev8 voluntary for those exposed        involuntary for those exposed 

Ev9 not affecting me        affecting me 

Ev10 observable        not observable 

Ev11 unknown to those exposed        known to those exposed 

Ev12 arising with long delay        arising immediately 
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Ev13 new risk        old risk 

Ev14 pure speculation        scientifically confirmed 

 
 

At the moment      
 

 
Extremely low -  
Extremely high18

                                  
Within the next five years  

 
 
Extremely low -  
Extremely high 
                                  

Within the next ten years  
 

 
Extremely low -  
Extremely high 
                                  

 
 
EVR1.The environmental effects generated by our 
conventional products and processes are likely to be: 
 

In the longer term    
Extremely low -  
Extremely high 
                                  

 
At the moment      

 
 
Extremely irrelevant– 
Extremely relevant19 
                                  

Within the next five years  
 

 
Extremely irrelevant 
– Extremely relevant 

                                  
Within the next ten years  

 
 
Extremely irrelevant 
– Extremely relevant 

                                  

 
 
EVR2. As consequence from an environmental perspective 
the development of the biorefinery combined with biogas 
for this firm is: 

In the longer term   
 

 
Extremely irrelevant 
– Extremely relevant 

                                  
 
 
 
A1. Our involvement in the development or adopt of the biorefinery combined with biogas for our 
company is likely to result in: 

Decrease in our competitiveness        Increase our competitiveness 

Nil effect on public image        Improve our public image 

Minor environmental benefits        Large environmental benefits 

Negative effects on economic growth of our 
company 

       Positive effects on economic growth of our 
company 

Large technical failure        Large technical success 

 
 
Section III assesses the signals that your firm perceives in the marketplace to develop or 
adopt biorefinery combined with biogas. 
 
mp1. The pace of technological innovation in our sector is very rapid. Soon we will be 
moving towards the development of the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely20

                                  

mp2. Our competitors are thinking of developing or adopting the biorefinery combined with 
biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

mp3. Generally speaking, this company is a quick follower regarding advances in technology 
products in our industry; the biorefinery combined with biogas is not an exception. 

 
Extremely disagree – 
Extremely agree 

                                    
Mp4. A good proportion of our customers think that we should develop or adopt the 
biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

                                                           
18 1 (Extremely low) to 7 (Extremely high) 
19 1 (Extremely irrelevant) to (Extremely relevant) 
20 1 (Extremely unlikely) to 7 (Extremely likely) and 0 (Not applicable) 
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Mp5. Our customers will be pushing us to develop the biorefinery combined with biogas.  
Extremely  unlikely – 
Extremely likely
                                  

Mp6. Generally speaking, this company does what our customers think we should do 
regarding our products. 

 
Extremely  unlikely – 
Extremely likely
                                  

Mp7. The competition in our industry is very hostile creating unfavourable business climate 
and limited market opportunities. This will push us to develop or adopt the biorefinery 
combined with biogas.  

 
Extremely  unlikely – 
Extremely likely
                                  

Mp8. The market for our firm is very heterogeneous, challenging our company to maintain a 
broad line of products to match the diversity of customers needs. This will push us to develop 
or adopt biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

At the moment       
Extremely  weak – 
Extremely strong21

                                  
Within the next five years   

Extremely  weak – 
Extremely strong

                                  
Within the next ten years   

Extremely  weak – 
Extremely strong

                                  

MP. In general it can be said that the signals (demand) that we 
perceive from the market place (example: customers, suppliers 
and competitors) tell us that we should develop biorefinery 
combined with biogas. 

In the longer term    
Extremely  weak – 
Extremely strong

                                  
 
 
 
 
Section IV gathers your opinion concerning the general demand for the biorefinery 
combined with biogas. 
 
cp1. Our most important shareholders think that our company should develop or adopt the 
biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

cp2. In terms of public image it is important for our company to develop or adopt the 
biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

cp3. The mass media reports (via radio, TV, newspapers, etc) will be pushing us to develop or 
adopt the biorefinery combined with biogas within the next five years. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp4. Our environmental advisors think that we should develop or adopt the biorefinery 
combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp5. Generally speaking, this company does what environmental consultants think that we 
should with regard to environmental issues and business strategy. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp6. The local and regional community will be pushing us to develop or adopt the biorefinery 
combined with biogas within the next five years.  

 
Extremely  unlikely – 
Extremely likely
                                  

Cp7. Generally speaking, this company does what the local and regional community thinks 
that our company should do regarding environmental issues. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp8. The local community can lobby and pressure us to develop or adopt the biorefinery 
combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp9. Most of our important staff will be pushing to develop or adopt the biorefinery 
combined with biogas within the next five years.  

 
Extremely  unlikely – 
Extremely likely
                                  

cp10. Generally speaking, this company does what our important staff think what we should 
do.  

 
Extremely  unlikely – 
Extremely likely
                                  

                                                           
21 1 (Extremely weak) to 7 (Extremely strong) 
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cp11. There are several global NGO’s that will be pushing us to develop or adopt the 
biorefinery combined with biogas within the next five years.  

 
Extremely  unlikely – 
Extremely likely
                                  

Cp12. There are important pressure and interest groups that oppose the development or 
adoption of the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Cp13. Pressure and interest groups that oppose the development or adoption of the biorefinery 
combined with biogas have the power to delay such a process. 

 
Extremely  unlikely – 
Extremely likely
                                  

At the moment      
 

 
Extremely  weak – 
Extremely strong

                                  
Within the next five years  

 
 
Extremely  weak – 
Extremely strong

                                  
Within the next ten years  

 
 
Extremely  weak – 
Extremely strong

                                  

 
CP. In general, the pressure from the community (local and 
global NGO’s, mass-media, unions, etc.) that this company 
faces to develop or adopt the biorefinery combined with 
biogas is: 
 

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 that our company should develop or adopt 
the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

rp.2 Local environmental authorities will be pushing us to develop or adopt the biorefinery 
combined with biogas within the next five years. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp3. Local environmental authorities have the capabilities to force us to develop or adopt the 
biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp4. Generally speaking this company does what local environmental authorities think that 
our company should do. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp5. Many national environmental authorities think that our company should develop or 
adopt the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp6. National environmental authorities will be pushing us to develop or adopt the 
biorefinery combined with biogas within the next five years. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp7. Generally speaking this company does what the national environmental authorities think 
that our company should do. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp8. National environmental authorities have the capabilities to force us to develop or adopt 
the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp9. International agreements such as Kyoto will push us to develop or adopt the biorefinery 
combined with biogas within the next five years. 

 
Extremely  unlikely – 
Extremely likely
                                  

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

 
Extremely  unlikely – 
Extremely likely
                                  

Rp11. Generally speaking this company follows what the EU Directives prescribe.  
Extremely  unlikely – 
Extremely likely
                                  

Rp12.The European Commission has the capabilities to force us to develop or adopt the 
biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Rp13. Pre-empting the risk of future environmental liabilities will force us to develop or 
adopt the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
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At the moment      

 
 
Extremely  unlikely – 
Extremely likely
                                  

Within the next five years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

Within the next ten years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

 
RP. There are several regulatory institutions (e.g. EU 
Commission, our national authorities) pushing us to 
develop or adopt the biorefinery combined with biogas. 
 

In the longer term    
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely  unlikely – 
Extremely likely
                                  

Within the next five years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

Within the next ten years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

 
psp2. Most people and institutions that are important for 
the success of our company think that we should 
develop or adopt the biorefinery combined with biogas. 
 

In the longer term    
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely low – 
Extremely high
                                  

Within the next five years  
 

 
Extremely low – 
Extremely high
                                  

Within the next ten years  
 

 
Extremely low – 
Extremely high
                                  

 
psp1. In general the social pressure (e.g. from the 
community, the market place, government agencies and 
public institutions, etc.) on this company to develop or 
adopt the biorefinery combined with biogas is:  
 

In the longer term    
Extremely low – 
Extremely high
                                  

 
 
 
 
 
Section VI assesses your technological and organizational capabilities to innovate towards 
the creation of cleaner products. 
 
Tc1. Our company has the R&D capability to investigate the feasibility of the biorefinery 
combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc2. We have the capabilities to build and test experimental prototypes of the biorefinery 
combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc3. We can estimate their implementation and manufacturing costs of the biorefinery 
combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc4. We can assess technological feasibility of the biorefinery combined with biogas.  
Extremely  unlikely – 
Extremely likely
                                  

Tc5. We have enough legal experience on patents issues and ensure the appropriation of 
benefits derived from the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc6. This firm has enough slack resources to invest in innovative activities for the 
development of biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc7. The certainty that a venture of developing the biorefinery combined with biogas can be 
accomplished is: 

 
Extremely  unlikely – 
Extremely likely
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Tc8. We can identify suppliers and procurement chains for key components that ensure us 
success in the biorefinery combined with biogas development. 

 
Extremely  unlikely – 
Extremely likely
                                  

Tc9. In the production of the biorefinery combined with biogas we can procure new 
equipment and machinery that ensure the minimization of waste and pollution in the 
production processes. 

 
Extremely  unlikely – 
Extremely likely
                                  

TC10. We can manage transport and logistic capabilities which improve the development and 
adoption of biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

TC11. We can improve the development and adoption of biorefinery through concentration 
of research on renewables  

 
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely low – 
Extremely high
                                  

Within the next five years  
 

 
Extremely low – 
Extremely high
                                  

Within the next ten years  
 

 
Extremely low – 
Extremely high
                                  

 

TC1. We find that the level of state of the art knowledge 
available in the marketplace for our firm to engage in the 
development of the biorefinery combined with biogas is: 

 

In the longer term   
 

 
Extremely low – 
Extremely high
                                  

At the moment      
 

 
Extremely low – 
Extremely high
                                  

Within the next five years  
 

 
Extremely low – 
Extremely high
                                  

Within the next ten years  
 

 
Extremely low – 
Extremely high
                                  

 

TC2.: In our firm the technological capabilities required to 
launch a biorefinery combined with biogas that meets our 
profit and/or business requirements while matching 
environmental demands are: 

 
In the longer term   

 
 
Extremely low – 
Extremely high
                                  

 
 
 

Section VII  assesses your company’s capabilities to develop or adopt the biorefinery combined 
with biogas. 
 
L1. The integration of a diversity of specialties (professionals) to develop the biorefinery 
combined with biogas is for our firm/farm. 

 
Extremely difficult – 
Extremely easy22

                                    
L3. With respect to the biorefinery combined with biogas the implementation of mechanisms 
that translate across different disciplinary languages is for our firm/farm: 

 
Extremely difficult – 
Extremely easy

                                    
L5. Our firm/farm counts with individuals that have the knowledge to develop the biorefinery 
combined with biogas from drawing board to full scale. 

 
Extremely  unlikely – 
Extremely likely
                                  

L6. Our organization counts with individuals that have the power and influence to promote 
the innovation or change towards the biorefinery combined with biogas.   

 
Extremely  unlikely – 
Extremely likely
                                  

L8. Most people within our firm/farm value the experience of acquiring new skills and 
abilities. 

 
Extremely  unlikely – 
Extremely likely
                                  

L9. This firm can promote a wide participation in organization-wide continuous improvement 
activity towards the development of biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

 L10. We can improve the development and adoption of biorefinery combined with biogas  Extremely  unlikely – 
Extremely likely
                                  

                                                           
22 1 (Extremely difficult) to 7 (Extremely easy) and 0 (Not applicable) 
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through  the development of demonstration plants  

  

 
At the moment      

 
 
Extremely  unlikely – 
Extremely likely
                                  

Within the next five years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

Within the next ten years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

 
L. After assessing some of the factors that determine an 
effective organizational change I can affirm that our company 
counts with the necessary organizational capabilities to reshape 
organizational structures to develop the biorefinery combined 
with biogas. 
 

In the longer term   
 

 
Extremely  unlikely – 
Extremely likely
                                  

 

Section VIII assesses how easy is for your company to perform strategic alliances with suppliers 
and customers to develop the biorefinery combined with biogas. 
 
Al1. With respect to the biorefinery combined with biogas finding partners for strategic 
alliances that ensure strengths and complementarities of innovative capacity and know-how 
is. 

 
Extremely difficult – 
Extremely easy

                                    

Al2. Concerning the development of the biorefinery combined with biogas finding partners 
for strategic alliances that ensure trust, honesty, win/win commitment, good reputation is 
something. 

 
Extremely difficult – 
Extremely easy

                                    

Al3. Regarding the development of the biorefinery combined with biogas the making of 
strategic alliances with good operational fit of the partners involved is a task: 

 
Extremely difficult – 
Extremely easy

                                    
Al4. Finding venture capitalists supporting the development of the biorefinery combined with 
biogas for our company. 

 
Extremely difficult – 
Extremely easy

                                    
Al6. Our company has successful experiences doing strategic alliances to innovate.   

Extremely  unlikely – 
Extremely likely
                                  

Al7. I/we have the capability to influence suppliers to develop (or adopt) cleaner substitutes 
of inputs and components for the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Al8. I/we have the capability to influence suppliers to develop (or adopt) cleaner substitutes 
of current inputs for the production processes of the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely difficult – 
Extremely easy

                                    
Within the next five years  

 
 
Extremely difficult – 
Extremely easy

                                    
Within the next ten years  

 
 
Extremely difficult – 
Extremely easy

                                    

 
AL. After assessing what is needed to succeed in making 
strategic alliances it can be said that: Our company finds 
the performing of strategic alliances (with suppliers, 
customers or competitors) to develop or adopt the 
biorefinery combined with biogas. 
 

In the longer term   
 

 
Extremely difficult – 
Extremely easy

                                    
 
 
 
 
 
Section IX assesses your capabilities to perform networks of collaboration to develop or adopt 
biorefinery combined with biogass. 
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nwk1. Our company can establish networks of collaboration with Universities to out-
source know-how to develop or adopt the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

nwk2. Our company can establish networks of collaboration with Environmental Agencies to 
out-source know-how to develop or adopt the biorefinery combined with biogas. 

 
Extremely  unlikely – 
Extremely likely
                                  

Nwk3. With public R&D laboratories.  
Extremely  unlikely – 
Extremely likely
                                  

Nwk4. With suppliers of raw materials and other inputs for product integration.  
Extremely  unlikely – 
Extremely likely
                                  

Nwk5. With consultancy firms with hybrid bio-refineries expertise.  
Extremely  unlikely – 
Extremely likely
                                  

Nwk6. With other firms/farms in the same sector to transfer technology and expertise.  
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely difficult – 
Extremely easy

                                    
Within the next five years  

 
 
Extremely difficult –  
Extremely easy

                                    
Within the next ten years  

 
 
Extremely difficult – 
Extremely easy

                                    

 
Nwk. After assessing our capabilities to perform networks of 
collaboration it can be said that: Establishing networks of 
collaboration to acquire know-how to develop or adopt the 
biorefinery combined with biogas  for our company is: 
 

In the longer term   
 

 
Extremely difficult – 
Extremely easy

                                    
  

At the moment      
 

 
Extremely minimal – 
Extremely large23 
                                   

Within the next five years  
 

 
Extremely minimal – 
Extremely large 
                                   

Within the next ten years  
 

 
Extremely minimal – 
Extremely large 
                                   

 
 
C1. In general, how much capacity has your company to 
develop or adopt the biorefinery combined with biogas? 
 

In the longer term   
 

 
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.  
 
er1. The business/economic opportunity (for farmers: the opportunity to stay)  arising from 
the launching of the biorefinery combined with biogas for a new market niche is for our 
firm/farm: 

 
Extremely great – 
Extremely minimal24 
                                   

er3. The R&D required to develop the biorefinery combined with biogas  is likely to be:  
Extremely minimal – 
Extremely great 
                                   

er4. The costs associated with this amount of R&D for our firm are likely to be:  
Extremely minimal – 
Extremely great 
                                   

er5. The duration of biorefinery combined with biogas development to a competitive stage is 
likely to last:  

 
Extremely short time – 
Extremely long time25 
                                    

er6. The opportunities to appropriate the benefits of developing the biorefinery combined  Extremely great – 

                                                           
23 1 (Extremely minimal) to 7 (Extremely large) 
24 2 (Extremely great) to (Extremely minimal) and 0 (Not applicable) 
25 1 (Extremely short time) to 7 (Extremely long time) and 0 (Not applicable) 
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with biogas (via patents, licensing, transferring technology, etc) for our firm are likely to be: Extremely minimal 
                                   

er7. For our firm the advantages (e.g. distribution effects and novelty of product) of 
pioneering the launch of the biorefinery combined with biogas are likely to be: 

 
Extremely great – 
Extremely minimal 
                                   

er8. The venture of launching the biorefinery combined with biogas for our firm we believe 
would be “ahead of its time”. 

 
Extremely disagree – 
Extremely agree26 
 
                                   

er9. In the development of the biorefinery combined with biogas our firm prefers to be a 
follower rather than a pioneer. 

 
Extremely disagree – 
Extremely agree 
 
                                   

er10. Our costumers’ willingness to pay for a more expensive but cleaner products is likely to 
be: 

 
Extremely great – 
Extremely minimal 
                                   

er11. When doing strategic alliances to outsource know-how and/or new materials to develop 
the biorefinery combined with biogas, the likelihood of losing control over your own know-
how is likely to be:  

 
Extremely minimal – 
Extremely great27 
                                   

er12. The growth opportunities that arise from doing strategic alliances to develop the 
biorefinery combined with biogas for our firm/farm are likely to be: 

 
Extremely great – 
Extremely minimal 
                                   

er13. What is the likelihood that your firm/farm will have the necessary financial resources in 
time to develop the biorefinery combined with biogas? 

 
Extremely great – 
Extremely minimal 
                                   

er14. What is the likelihood that your firm/farm will have the necessary human and 
intellectual resources in time to develop the biorefinery combined with biogas? 

 
Extremely great – 
Extremely minimal 
                                   

er15. What is the likelihood that the required investment for the development of the 
biorefinery combined with biogas affects the competitiveness of your company/farm? 

 
Extremely great – 
Extremely minimal 
                                   

er16. To what degree can the biorefinery combined with biogas can compete against the 
existing market an against other land options (e.g. other raw materials) 

 
Extremely competitive 
– Extremely 
uncompetitive
                                   

er17. If your company/farm pioneers the development of the biorefinery combined with 
biogas what is the likelihood that you may have substantial losses? 

 
Extremely  unlikely – 
Extremely likely
                                  

er18. The certainty that a venture of developing the biorefinery combined with biogas can be 
accomplished by our firm/farm is: 

 
Extremely great – 
Extremely minimal 
                                   

 
At the moment      

 
 
Great losses –  

Great benefits 28

                                     
 

Within the next five years  
 

 
Great losses –  
Great benefits 
                                     
 

Within the next ten years  
 

 
Great losses –  
Great benefits 
                                     
 

 
 
ER. For our firm the venture of development of the 
biorefinery combined with biogas seems to imply 
economically: 

In the longer term  
Great losses –  
Great benefits 
                                     
 

 

                                                           
26 1 (Extremely disagree) to 7 (Extremely agree) and 0 (Not applicable) 
27 1 (Extremely minimal) to 7 (Extremely great) and 0 (Not applicable) 
28 1 (Great benefits) to 7 (Great losses) 
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At the moment      
 

 
Extremely bad 
consequence – 
Extremely good 
consequence29

                                          

Within the next five years  
 

 
Extremely bad 
consequence – 
Extremely good 
consequence
                                          

Within the next ten years  
 

 
Extremely bad 
consequence – 
Extremely good 
consequence
                                          

 
A2. The development of the biorefinery combined with biogas 
seems to have for our company:  
 
 

In the longer term    
Extremely bad 
consequence – 
Extremely good 
consequence
                                          

 
At the moment      

 
 
No consequence at all – 
Extremely good 
consequence 30 
                                          

Within the next five years  
 

 
No consequence at all – 
Extremely good 
consequence  
                                          

Within the next ten years  
 

 
No consequence at all – 
Extremely good 
consequence  
                                          

 
 
A3. The development of the biorefinery combined with 
biogas seems to have for the environment: 
 

In the longer term    
No consequence at all – 
Extremely good 
consequence  
                                          

 
At the moment      

 
 
Extremely  unlikely – 
Extremely likely
                                  

Within the next five years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

Within the next ten years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

 
I4. After evaluating the outcomes, pressures and capabilities to 
develop the biorefinery combined with biogas what is the 
likelihood that your firm/farm will engage in the development 
of this new product? 

In the longer term    
Extremely  unlikely – 
Extremely likely
                                  

 
At the moment      

 
 
Extremely  unlikely – 
Extremely likely
                                  

Within the next five years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

Within the next ten years  
 

 
Extremely  unlikely – 
Extremely likely
                                  

 
 
I5. What is the likelihood that your firm/farm will engage 
further in the development of cleaner technologies in general?  
 

In the longer term    
Extremely  unlikely – 
Extremely likely
                                  

 
 
 
A questionnaire was also developed for administration, which was fairly similar to the above questionnaire. 

                                                           
29 1 (Extremely bad consequence) to 7 (Extremely good consequence) 
30 1 (No consequence at all) to (Extremely good consequence) 
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10.3 Results of the data analysis  

The analysis was used to support the qualitative analysis. Since the sample was small 
(n46). The absolute values of statistical coefficients can not be representative. Even the 
trends should be used with coution. 

Basic Multiple Linear Regression 
 
Table 9: models for I2 and I3 in relation to the variables at 2. level 
Variables Willingness to engage on adoption/development 
 I2/Variables 

at present  
I3/Variables 
in the next 5 

years 
 

 I3/Variables 
in the next 10 

years 
 

 I3/Variables 
in the longer 

term 
 

Attitude A 
(m1) 

0.361± 0.186 0.117 ± 0.192 0.312 ±0.224 0.083 ±0.241 

Social 
pressure 
PSP1 (m2) 

-0.026 ± 0.145 0.136 ± 0.163 0.078 ±0.174 0.124 ±0.168 

Control over 
innovation 
C1 (m3)  

0.417 ± 0.139 0.439 ± 0.160 0.259 ±0.183 0.233 ±0.204 

Constant (b) -0.043 ± 0.748 0.282 ± 0.820 0.014 ±0.906 0.927 ± 0.961 

R2 0.432 0.445 0.281 0.141 
 
For example the willingness to engage at the moment could be described with a 
correlation 
I2 ~ 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 the end of the questionnaires on 
the willingness to engage in development of the technology (I4) at present and in the 
future. The linear correlation in the latter case (R2: 0.384 ~ 0.694) fits the data much 
better than for I2 and I3 with R2: 0.141 to 0.445. 
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Table 10: Models for I4 in relation to variables at 2. level 
Variables Willingness to engage on the development (I4) 
 At present  in the next 5 

years 
 

 in the next 
10 years 

 

 in the longer 
term 

 
Attitude A 
(m1) 

0.735 ±0.194 0.691 ±0.186 0.536 ±0.243 0.337 ±0.174 

Social 
pressure 
PSP1 (m2) 

0.023 ±0.152 0.311 ±0.155 0.035 ±0.193 0.534 ±0.122 

Control over 
innovation 
C1 (m3)  

0.437 ±0.143 0.370 ±0.152 0.339 ±0.201 0.228 ±0.148 

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

R2 0.605 0.694 0.384 0.653 
 
Both cases show that the best fit of data to a linear correlation is found for models for the 
next 5 years and it is at least appropriate for the answers for the next 10 years. 
An example of the willingness to engage at the moment: 
I4 at present ~ 0.735 A + 0.023 PSP1 + 0.437 C1 -0.748 (standard errors of coefficients 
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: 
I4 in the longer term ~ 0.337 A + 0.534 PSP1 + 0.228 C1 -0.555 
The correlations of the willingness at the moment (I2) and in future (I3) with variables in 
level 3 are shown in the next table: 
 
Table 11: Models for I2 and I3 in relation to variables at 3. level 
Variables Willingness to engage 
 I2/Variables 

at present  
I3/Variables 
in the next 5 

years 
 

 I3/Variables 
in the next 10 

years 
 

 I3/Variables 
in the longer 

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 
R2 0.575 0.745 0.824 0.613 
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An example for the result for present: 
I2 ~ 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 I2: 
I2 ~ 0.013 EV -0.266 ER +0.281 CP + 0.348 TC + 0.093 L + 0.233 NWK + 1.462 
 
Modified result for I3 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 I3 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 technology was also correlated for 
variable I4 with variables in level 3: 
 
 Table 12: Models for I4 in relation to variables at 3. level 
Variables Willingness to engage on the development  and adoption (I4) 
 at present  in the next 5 

years 
 

 in the next 
10 years 

 

in the longer 
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 

R2 0.637 0.859 0.495 0.611 
 
 
Willingness to engage at present: 
 
First result: 
I4 at present ~ 0.305 EV -0.625 ER -0.486 MP +0.370 CP -0.122 RP -0.334 AL + 0.122 
TC + 0.313 L + 0.7 NWK + 3.376 
Modification of model based on results of the impact analysis 
Modified I4 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: 
I4 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 
I4 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 positive impact of NWK causes a 
strongly positive impulse for the willingness to engage in the development and adoption 
of biorefinery combined with biogas, while economic risk perception decreases the 
willingness. Technical and organisational control will not be as important in the next 5 
years as now for the willingness to engage in the development or adoption.  
 
Trend in the Future: 
First result: 
I4 in the next 10 years ~ -0.306 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 
I4 in the next 10 years ~ 0.260 RP +0.077 AL +0.714 TC +0.349 L +0.089 NWK +(2.054 – 
3.230) 
 
First result: 
I4 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 pressure, organisational 
learning and formation of research networks will change the innovation behaviour. The 
next table show that the best linearity is given in the models for I4 variable 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

s at present  
I3/Variables 
in the next 5 

years 
 

 I3/Variables 
in the next 10 

years 
 

 I3/Variables 
in the longer 

term 
 

Attitude A (m1) 0,1800 0,1430 0,1990 0,1500 
Social pressure PSP1 
(m2) 

0,1660 0,2420 0,1820 0,1440 

Control over 
innovation C1 (m3)  

0,3160 0,3280 0,2560 0,1930 

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 
components) 1 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 the next tables. 
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Table 14: PLS models for I2 and I3 in relation to the 3. level 
Variables PLS analysis 

Willingness to engage 
 I2/Variables 

at present  
I3/Variables 
in the next 5 

years 
 

 I3/Variables 
in the next 10 

years 
 

 I3/Variables 
in the longer 

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 I2 model can be used for prediction of innovation willingness at present with an 
Standard Error Prediction (SEP) of 1.0889 and R2= 0.5.  
 
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 
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For the models in the future the I4 seems to be a better variable with a smaller SEP and a 
higher R2. 
 
Table 15: PLS models for I4 in relation to variables in the 3. level 
Variables PLS analysis 

Willingness to engage on the development  and adoption (I4) 
 at present  in the next 5 

years 
 

 in the next 
10 years 

 

in the longer 
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 
 
I4 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 C mean  L mean NWK mean 
 EV mean          

ER mean 
weak 
negative         

Mp mean 
weak 
positive 

strong 
negative        

CP mean no weak negative weak positive       

RP mean 
very weak 
positive weak negative weak positive weak positive      

Al mean no weak negative weak positive weak positive 
weak 
positive     

TC mean  
very weak 
positive weak negative weak positive weak positive 

weak 
positive 

weak 
positive    

L mean no weak negative weak positive 
weak 
posaitive 

weak 
positive 

weak 
positive 

weak 
positive   

NWK mean no weak negative weak positive no 
weak 
positive 

strong 
positive 

weak 
positive 

strong 
positive  
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One example is given for the model for I4 in the next 5 years in the next tables for the 
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 behavioural domains leaving 
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 changes of the score of 
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 I4 (in the next 5 years) model according to the original equation in the statistical analysis 
Worst 1 2 3 4 5 6 7 Optimal
ER/Optimal 1 2 3 4 5 6 7 ER/Worst  
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S EV mean ER mean MP mean CP mean RP mean AL mean TC mean L mean NWK mean mean of I4 in the next 5 years

I4 in the next 
5 years 
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 1 3,89 3,28 3,92 3,44 4,4 3,97 4,19 4,33 5,04
S3 3,68 3,64 7 3,28 3,92 3,44 4,4 3,97 4,19 4,33 3,87
S4 3,68 3,64 3,89 7 3,92 3,44 4,4 3,97 4,19 4,33 4,93
S5 3,68 3,64 3,89 3,28 7 3,44 4,4 3,97 4,19 4,33 5,44
S6 3,68 3,64 3,89 3,28 3,92 1 4,4 3,97 4,19 4,33 5,02
S7 3,68 3,64 3,89 3,28 3,92 3,44 7 3,97 4,19 4,33 4,46
S8 3,68 3,64 3,89 3,28 3,92 3,44 4,4 1 4,19 4,33 4,43
S9 3,68 3,64 3,89 3,28 3,92 3,44 4,4 3,97 7 4,33 7,14

S10 4 3 4 4 7 2 5 4 5 4,33 7,00
S11 4 3 4 4 4 2 4 1 6 4,33 6,97
S12 4 4 4 4 4 3 4 4 7 4,33 7,32
S13 5 2 4 4 4 3 7 3 5 4,33 6,19
S14 5 1 5 5 4 1 5 4 5 4,33 6,91
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Table 18: Simulation of the I4 (in the next 5 years) model according to the PLS analysis 

Worst 1 2 3 4 5 6 7 Optimal
ER/Optimal 1 2 3 4 5 6 7 ER/Worst  

 

P
er

ce
pt

io
n 

sc
en

ar
io

s

E
nv

iro
nm

en
ta

l 
ris

k

E
cc

on
om

ic
 

ris
k

M
ar

ke
t 

pr
es

su
re

C
om

m
un

ity
 

pr
es

su
re

R
eg

ul
at

or
y 

pr
es

su
re

A
lli

an
ce

s 
ca

pa
bi

lit
ie

s

T
ec

hn
ol

og
ic

al
 

ca
pa

bi
lit

ie
s

O
rg

an
is

at
io

na
l 

le
ar

ni
ng

N
et

w
or

ks
 

ca
pa

bi
lit

ie
s

S EV mean ER mean MP mean CP mean RP mean AL mean TC mean L mean NWK mean

mean of I4 in 
the next 5 
years

I4 in the next 5 
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 7 3,53 3,86 3,37 3,77 3,44 4,43 3,90 4,20 4,33 4,62
S2 3,74 1 3,86 3,37 3,77 3,44 4,43 3,90 4,20 4,33 5,21
S3 3,74 3,53 7 3,37 3,77 3,44 4,43 3,90 4,20 4,33 4,55
S4 3,74 3,53 3,86 7 3,77 3,44 4,43 3,90 4,20 4,33 4,67
S5 3,74 3,53 3,86 3,37 7 3,44 4,43 3,90 4,20 4,33 5,23
S6 3,74 3,53 3,86 3,37 3,77 1 4,43 3,90 4,20 4,33 5,04
S7 3,74 3,53 3,86 3,37 3,77 3,44 1 3,90 4,20 4,33 5,15
S8 3,74 3,53 3,86 3,37 3,77 3,44 4,43 7 4,20 4,33 4,62
S9 3,74 3,53 3,86 3,37 3,77 3,44 4,43 3,90 7 4,33 7,04

S10 4 3 4 3,37 7 4 5 5 5 4,33 6,03
S11 3,74 3 4 4 4 4 4,43 7 6 4,33 6,54
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