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Executive summary 

 

This paper represents The Institute for European Environmental Policy’s contribution to 

work package 2 of the project entitled Policy Pathways to the promotion of Clean 

Technology Development (POPA-CTDA), which is part of the European Technology Action 

Plan (ETAP), under the 6
th

 Framework Programme of the European Commission, DG 

Research. 

 

This case study focuses on liquid biofuels - ethanol and biodiesel - which can be used in 

placed of fossil fuels to power engines, in particular for transport. Fossil fuels are massively 

dominant in the transport sector, so biofuels are entering a very competitive market 

environment. They therefore face barriers, but being desirable for environmental reasons, 

have support for their market penetration as well. This work package uses a quantitative 

methodology to identify which barriers and drivers are important to innovation in the field of 

biofuels, making a link to the discussion of potential policy instruments in work package 3. 

 

The Methodology 

 

To help develop the questionnaire and explore issues in depth IEEP conducted 15 interviews 

with biofuels experts and entrepreneurs. IEEP then created two questionnaires – one for 

‘firms’ and one for ‘non-firm’ respondents. There were fifty respondents to the two 

questionnaires; 26 to the firms questionnaire and 24 to the non-firms. 51 responses were 

received from 14 member states, and 2 from non-EU countries. Multiple-choice answers 

were given a  7-point scale ranging from one extreme of an attribute (e.g. 0: ‘very unlikely’) 

to the other (7: ‘very likely’). The results of the interviews and questionnaire were then 

synthesized  both qualitatively and quantitatively.  

 

The responses to a questionnaire were subjected to statistical analysis and form the basis of a 

behavioural model that can be manipulated to understand what the dominant influences are 

on the innovative behaviour of firms who use, produce or distribute biofuels (or could 

potentially do so) 

 

Willingness to innovate (W), as evidenced by a firm’s actual innovative behaviour to date (I), 

is thus hypothesized to be a function of attitude (A), social pressure (P) and control (C), 

which can be expressed in the following formula: 

 

  I ~ W = W(A, P, C) (1) 

 

In the quantitative methodology, W, as represented by I, is the dependent ‘level 1’ variable. 

A, P and C are the ‘level 2’ dependent variables. 

 

Attitude, social pressure and control are themselves determined by subsets of ‘level 3’ 

factors: Attitude toward innovation is affected by perceived environmental risk (EV) and 

economic risk (ER); social pressure consists of community pressure (CP), market pressure 

(MP) and regulatory pressure (RP); perceived control over innovation consists of 

technological capability (TC), organisational learning (L), strategic alliance formation (AL) 

and networks of collaboration (NW). These yield the following extension of equation (1):  

 

  I ~ W = W(EV, ER, CP, MP, RP, TC, L, AL, NW) (2) 
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In the questionnaire, each of these domains is represented by a series of ‘level 4’ questions. 

By subjecting the answers to statistical analysis, a quantitative model of innovative behaviour 

corresponding to equations 1 and 2 can be created. This allows one to simulate changes in 

influences by altering variables in the model, and hence understanding which factors 

correspond to important barriers to and drivers of innovation, as discussed below. 

 

Attitude toward innovation 

 

Respondents felt the environmental benefits of biofuels were important, but are drivers in a 

general sense – a means to combat global warming – rather than when looking at the 

particulars, where there are some concerns about side-disbenefits of biofuels. That the 

economic benefits are not yet fully obvious to the biofuels industry was an important 

sentiment, where the feeling was that one is essentially taking a risk by investing and there is 

no risk to not investing at the moment.. What is clearly a barrier is that customers are 

unwilling to pay for more expensive fuel – hence the challenge to the industry, and in a 

bridging role, for regulation. 

 

Social pressure 

 

The interviews and the questionnaire responses both indicate the same influences for and 

against biofuels development. The oil industry is clearly identified as unenthusiastic in both 

cases. Regulation, by the EU and national authorities, is clearly an important driver. Also 

important is pressure by what might be seen as vested interests such as agricultural 

producers, and independent experts on the issue. The market may be maturing and there may 

be opportunities to make money, but the certainty on this point is not very strong – clearly 

there is quite some reliance on government support. 

 

Control over innovation 

 

Both interviews and the questionnaire highlight that biofuels is entering a mature market with 

a somewhat complex technology – market awareness is a valued skill, while alliances and 

collaboration are both necessary, and somewhat difficult. It could well be that, as noted in the 

interviews, this is particularly because the dominant fossil fuel delivery supply chain is as yet 

not very accommodating to biofuels – clearly a collaboration with the big oil companies 

would be step change in the ease with which the process runs, whereas working along side 

them and without their resources is a challenge. As the supply chain involves multiple actors 

and types of expertise, there is a wide range of knowledge needed, and integration of various 

actors.  

 

A model of innovative behaviour 

 

The central hypothesis of the methodology being employed is that statistical analysis of the 

quantitative questionnaire results can help create a model that can be manipulated to analyse 

the impact of using policy measures to affect influences on innovative behaviour. 

 

To test the hypothesis at level two  the dependent variable I was subjected to linear 

regression on the independent variables A, P and C for each of the time steps in the 

questionnaire (now, 5 years, 10 years and farther future). In each time step at least one 

independent variable was significant (p<0.05), and so the null hypothesis that no dependent 

variable makes a significant contribution (i.e. w1 = w2 = w3 = 0) can be rejected.   
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Although the validation of the model at level three was thrown into doubt by the low number 

of significant variables and low R
2
, it was noted that we have combined answers from two 

distinct groups of respondents – those representing manufacturers and developers on the one 

hand, and those in regulatory and analysis positions on the other. When describing innovative 

behaviour, clearly the two groups could have separate types of answers – in the former case, 

describing actual behaviour by their own company, and in the latter, an external impression 

of firms’ behaviour. To explore this we divided the respondents into the two groups and ran 

the same regression analysis. 

 

Taking the results of the analysis limited to firms respondents, we get the following formulas 

representing willingness to innovate, at each time step: 

 

At present:  I ~ W = 11.27 –1.52EVR1 +0.59MP – 0.57RP + 0.72TC2  (3) 

 

+5 years:  I ~ W = -0.52EVR1 + 0.65MP + 0.54Al    (4) 

 

+10 years:  I ~ W = 0.68L        (5) 

 

Long term:  I ~ W = 0.65MP – 0.97CP – 0.68RP +1.31TC2 +1.49Al   (6) 

 –0.58Nwk 

 

These results yield some difficulties in interpretation. It would appear, for example, that at 

present, the higher the damage one views from current fuels (EVR1), the lower the 

willingness to innovate – the coefficient is very high, and the regression results show this is a 

very significant variable. This is also true of regulatory pressure – the more there is, the less 

respondents innovate. 

 

Given the disconnect between these model results and the interviews and the questionnaire 

responses on the other hand, we base our conclusions on the latter rather than the former. 

Model results can have been affected by a range of difficulties, including the possibility of a 

non-linear relationship not captured by the linear regression analysis. 

 

Policy to affect barriers and drivers of innovative behaviour 

 

The research identified barriers and drivers which can be associated with domains in our 

model where changes may have an influence on innovative behaviour. Potential policy 

measures to address the barriers and drivers identified include the following; relevant level 3 

domains from the model1 are indicated in brackets : 

 

Driver: environmental benefits of biofuels are their main beneficial characteristic [EV] 

Barrier: some concerns about environmental disbenefits of biofuels [EV] 

Driver: pressure by vested interests: agricultural producers and experts [MP, CP] 

� Implications for policy: it will be important to ensure environmental characteristics of 

biofuels through measures such as permitting, regulatory standards, voluntary agreements, 

and guarantees of origin. Once standards are guaranteed, publicity on positive aspects will 

                                                 

1 EV: environmental risk, ER: economic risk; CP: community pressure, MP: market pressure, RP: 
regulatory pressure, TC: technological capabilities, L: learning, AL: strategic alliances, NW: 
networks of collaboration 
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help gain public buy-in; this can be done through awareness campaigns; public-private-NGO 

partnerships dispensing information, and labelling. This should expand the support base 

beyond those vested interests currently engaged. 

 

Driver: Community and Member State regulatory pressure [RP] 

� Implications for policy: the evidence points to the effectiveness and need for regulatory 

intervention in the short to medium term, but in the long term its use is predicted to be less 

influential – thus policy measures should be measured 

 

Barrier: Engaging in biofuels is seen as taking an economic risk for firms; there is little 

reason to engage at the moment [ER].  

Barrier: Customers are unwilling to pay more for biofuels [MP, CP]. 

Driver: Those who are engaged see a solid niche market emerging; agricultural producers 

and processors may see advantages [ER, MP]. 

� Implications for policy: the financial attractiveness for firms will increase as the market 

grows; growing the market will mean reducing the difference in price between fossil fuels 

and biofuels. In the short term this means measures such as tax breaks, or obligatory blending 

levels for all fuels. Development of the supply side so that it is less expensive will also be 

possible through research support of new technical developments. 

 

Barrier: lack of full-hearted engagement by the oil industry; would be useful for fuel delivery 

supply chain, financial backing, etc [NW, AL, TC, L, MP]. 

� Implications for policy: mandatory blending requirements entail engagement by the oil 

industry, if only at the blending and retail sites. Integration into the full supply chain 

becomes more likely as the financial attractiveness of the sector grows, so the measures to 

improve the market share will probably have an effect here as well. Government research 

support could facilitating collaboration through the supply chain and engage the oil industry 

as well. 

 

Barrier: technical standards by the auto industry can inhibit diffusion, e.g. the limitation of 

manufacturers’ warranties for cars using only up to 5% biofuels [RP, TC, L, NW] 

� Implications for policy: where technical problems lead to necessary regulatory or 

warranty limits, then research and development should help overcome them. However, there 

are limitations that are due to lack of confidence in the uniformity of fuels, which can be 

overcome through agreeing technical standards, and due to a potential lack of cooperation 

and familiarity between automobile and biofuels suppliers that can be overcome with 

collaborative projects, research, and greater market engagement. 

 

A full suite of policy options is discussed in work package 3. An important factor is finding 

the link between an identified barrier and the most effective policy measure to address it. 

Work package 4, the expert workshop, and interviews under work package 3 will be essential 

to bridging that gap, and corroborating the findings of work package 2.
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1. Introduction 

 

 
Box 1: What are liquid biofuels? 
 

Liquid biofuels, which can be used in place of, or 

blended with, diesel or petrol, are typically produced 

from arable crops – biodiesel mainly from oil seeds 

such as rape or sunflower, and ethanol from starch or 

sugar crops (e.g. wheat, sugar beet). In the longer term 

it should be possible to produce ethanol from a range of 

lignocellulosic materials including straw from 

conventional crops or novel crops such as grasses (e.g. 

miscanthus) or wood crops (such as coppiced willow). 
  
Photo:www.house.gov/apps/list/speech/ag31_democrats/morenews/06152005 

RenewFuelStd.html 

 

 

This paper represents IEEP’s contribution to work package 2 of the project entitled Policy 

Pathways to the promotion of Clean Technology Development (POPA-CTDA), which is part 

of the European Technology Action Plan (ETAP), under the 6
th

 Framework Programme of 

the European Commission, DG Research.  The project employs the behavioural approach of 

Montalvo (2002) to identify barriers and drivers that motivate the innovative behaviour of 

firms. Interviews and responses to a questionnaire are subjected to statistical analysis and 

form the basis of a behavioural model that can be manipulated to understand what the 

dominant influences are on firms’ behaviour. 

 

This case study focuses on biofuels (see above and also the box and figure at the end of this 

section), and complements those of other project partners working on different technologies. 

Liquid biofuels – ethanol and biodiesel – can be used in placed of fossil fuels to power 

engines, in particular for transport. As the process of growing biofuel feedstocks sequesters 

carbon, combustion of biofuels yields (excepting other elements of life-cycle emissions for 

the moment) a net zero carbon dioxide emission to the atmosphere. Fossil fuels, meanwhile, 

are contributing to net additions of carbon dioxide to the atmosphere and hence their 

replacement is the goal of much technology and policy development.  

 

Transport is of particular interest as emissions from this sector in the EU have eluded efforts 

at reduction – while other sectors have shown net decreases in emissions since 1990, despite 

increasing economic activity, emissions from the transport sector are up 22%. While efforts 

are underway to improve the fuel economy of vehicles, fuel with a reduced carbon impact is 

a logical complement. 

 

Fossil fuels are massively dominant in the transport sector and the petroleum industry is 

among the most profitable and powerful in the world. Thus biofuels are entering a very 

competitive market environment. As with all new technologies, biofuels face barriers such as 

investment needs, higher sales prices and technical standards. But because biofuels are 

viewed as potentially important contributors to greenhouse gas emissions mitigation, there 

are drivers as well – regulation, public interest, and interest among industries looking to 

exploit a new market. 
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This paper reviews the methodology of the Popa project, and the results of both interviews 

and questionnaire responses, then develops a model of policy influence based on the analysis 

of questionnaire responses. 

 
Box 2: Biofuel types 

Biodiesel: a methyl-ester produced from vegetable or animal oil, of diesel quality - produced from 

oily seeds such as rape seeds, sunflower seeds, etc. The full technical terms for biodiesel include fatty 

acid methyl ester (FAME) or vegetable oil methyl ester (VOME). The most common form of 

biodiesel in Europe is RME (rapeseed oil methyl ester)2. This is a 1
st
 generation process. 

Bio dimethyl ether: dimethyl ether (DME) produced from biomass can be used in heavy duty diesel 

engines with some modification. However these are then dedicated to DME and a separate refuelling 

infrastructure is needed, so DME is most likely to be used in captive fleets. This is a 2
nd

 generation 

process. 

Bioethanol: ethanol produced currently mainly from crops containing sugar or starch such as sugar 

cane, sugar beet, maize, wheat, etc.)3 Alternative methods using biomass and/or the biodegradable 

fraction of waste are also expected . This can be produced by both 1
st
 and 2

nd
 generation processes. 

Biogas: a fuel gas produced from biomass and/or from the biodegradable fraction of waste, that can 

be purified to natural gas quality and used in adapted spark-ignition engines. This is a 1
st
 generation 

process. 

Bio hydrogen: hydrogen produced from biomass, and/or from the biodegradable fraction of waste. 

This is a 2
nd

 generation process. 

Bio methanol: methanol produced from biomass. This is likely to be a 2
nd

 generation process. 

Bio-ETBE (ethyl-tertio-butyl-ether): ETBE produced by chemical reactions from a feedstock of 

bioethanol. This is used primarily as an additive to petrol to improve performance. The percentage by 

volume of bio-ETBE that is calculated as biofuel is 47%. 

Bio-MTBE (methyl-tertio-butyl-ether): a fuel produced on the basis of bio methanol, similar to the 

above. The percentage by volume of bio-MTBE that is calculated as biofuel is 36%.  

Pure vegetable oil: oil produced from oil plants through pressing, extraction or comparable 

procedures, crude or refined but chemically unmodified. It can be used in some suitable heavy duty 

diesel engines, but otherwise is likely to cause damage; more commonly used as a feedstock for 

VOME. 

Synthetic biofuels: synthetic hydrocarbons or mixtures of synthetic hydrocarbons which have been 

produced from biomass. This is a 2
nd

  generation process. 
Based on http://europa.eu.int/comm/research/energy/nn/nn_pu/renews/003/article_2275_en.htm 

 

                                                 
 

 



IEEP WP2 Report – Biofuels  POPA-CTDA 

Figure 1.1: Schema of liquid and gaseous biofuel production pathways 
 

Source: Hart et al (2003) 

 Resources Conversion technology Fuel 

Arable/Annual crops 
Oil seed rape 

Wheat 

Maize Pressing/Esterification Bio-Diesel 
Enzymatic transesterification 

Sugarbeet 

Potatoes Ethanol 

Herbaceous perennials Hydrolysis/Fermentation 
Miscanthus Bio-Oil 

Switchgrass 

Reed canary grass 
Pyrolysis FT-diesel 

Woody perennials 
Short rotation coppice Methanol 

Pine/Spruce DME 

Residues & wastes Gasification Hydrogen 
Forestry residues 

Straw 
Digestion Bio-Methane 

Organic municipal wastes 

Waste fats and oils 
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2. Methodology  

 

The aim of this project to identify those policy measures that could provide positive, and 

reduce negative, incentives for managers and entrepreneurs to develop or adopt new, cleaner 

technologies and products4– in this case liquid biofuels. The methodology rests on an 

empirical analysis of the incentive structure guiding the strategic behaviour of the decision 

makers in relevant companies, and as viewed by relevant experts and regulators. The 

empirical approach used to carry out this analysis was developed by Montalvo (2001; 2002) 

and is based on a behavioural model designed to understand and, to some extent, predict 

human social behaviour on the basis of the underlying intentions, attitudes, subjective norms 

and behavioural control (Ajzen 1988; 1991). Accordingly, behaviour, at the most basic 

explanatory level, is considered as a function of salient beliefs which are formed by 

associating positive or negative connotative meaning to the most relevant aspects of 

behaviour such as people, objects, activities and their attributes. With regard to the study of 

innovative behaviour, the model suggests that the innovative activities executed by a 

company are reflected in its relevant decision makers’ willingness to innovate, which in turn 

is determined by their: 

(1) attitude toward innovation,  

(2) their perceived social pressures to innovate and  

(3) their perceived control over the innovation process. 

  

The attitude toward innovation is an indicator of the degree to which relevant decision-

makers like or dislike (i.e. form positive or negative connotation with) the expected direct 

outcomes of their engagement in innovative activities. Typically these outcomes refer to 

economic activities representing the core business of the innovative entrepreneur and, in the 

case of an intentional engagement in clean technology, possibly also the positive effect of the 

latter on the environment. We therefore distinguish: 

(1) perceived (and potential) economic risk, ER5, and  

(2) the perceived environmental risk, EV 

as the main determinants of the entrepreneurs’ perceived attitude, A, toward an engagement 

in clean technology innovation. 

 

In contrast to attitude, perceived social pressure (PSP) refers to the positive or negative 

normative connotations associated with those aspects of an engagement in cleaner 

technologies that are connected with the innovation process not directly but via the feedback 

on it of different parts of the social environment. In particular, we distinguish  

(1) the regulatory pressure, RP, which refers to the perceived stringency of 

environmental regulations and standards and the degree of their enforcement,  

(2) the market pressure, MP, that may arise from the perceived attitude of consumers and 

competitors concerning the cleaner technology and 

(3) the perceived pressure from stakeholder groups in the community forming the social 

environment of the innovating firm (CP).  

                                                 

4 In the case of biofuels, both the product and the process are innovations: development and use 
both reflect innovative behaviour, and we have tried to capture both sets of actors. 

5 The acronyms such as ER, A, TC, etc refer to the variables in the model, as well as to the relevant 
set of questions in the questionnaire – reference is made to those codes throughout this report; 
this methodology section explains them, and the questionnaires are here as annexes, for 
reference to the coding for specific questions. 
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The third category of determinants refers to the entrepreneurial decision-maker’s perceived 

control over the innovation process, C. This part of the belief system essentially comprises  

(1) the technical capabilities (TC) of the company, including the technological 

opportunities offered by the market, and  

(2) the company’s capability to react on such opportunities and to engage in 

organisational learning (L),  

(3) to form strategic alliances (AL) with customers or suppliers and  

(4) to use collaboration networks (NW) with research institutions in order to outsource 

the acquisition of knowledge needed for the innovation process.  

 
Figure 2.1: A diagram of the determinants of innovation: level 1 is willingness, as reported by 

respondents; this is in turn determined by three categories: attitudes, social norms, and control over the 

innovation process; these are in turn determined by factors at the third level, which reflect fourth level 

factors, which correspond to individual questions in the questionnaire. 
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The contribution of the above-mentioned aspects of the decision-makers’ belief system to his 

willingness to innovate (W) and the relation between this willingness and his actual 

innovative success (I) can be concluded in the following hypotheses. 

 

H1: The current or intended future engagement of firms in the development or adoption of a 

clean technology (I) can be explained by their leaders’ willingness (W) to do so which is 

itself determined by their perceived attitude towards innovation (A), the (perceived) 

social pressure to innovate (P) and their (perceived) control over the innovation process 

(C): 

 

  I ~ W = W(A, P, C) (1) 

 

H2: Perceived environmental risk (EV), economic risk (ER), community pressure (CP), 

market pressure (MP), regulatory pressure (RP), technological capability (TC), 

organisational learning (OL), strategic alliance formation (AL) and networks of 

collaboration (NW) consistently contribute to attitude, social pressure and control and, 

eventually the firm leader’s willingness to engage in the development or adoption of the 

new, cleaner technology, yielding the following extension of equation (1):  

 

  I ~ W = W(EV, ER, CP, MP, RP, TC, OL, AL, NW) (2) 

 

While hypothesis H1 refers to the link between actual behaviour, I, and the willingness to 

execute this behaviour, W, as expressed by its components A, P and C, hypothesis H2 refers 

to the consistency between the willingness and its constituting determinants EV, ER, CP, MP, 

RP, TC, OL, AL and NW. The latter aspect will also concern the third level of determinants 

that will be constituted implicitly by the matrix of definition and the questions derived from 

it (see below). 

2.1. Development of the questionnaire 

 

The central, empirical part of the analysis undertaken in the POPA study is a survey 

involving a questionnaire based on, and exploiting, the behavioural model and the 

assumptions described in section 2.2. The development of the questionnaire consists of five 

steps. The first step entails carrying out of a series of interviews to reveal the relevant 

information determining the decision of entrepreneurs to develop or adopt cleaner 

technologies. Information from these interviews is reviewed in the sections below as a 

complement to the quantitative output from the questionnaires. 

  

The second step comprises the identification of barriers and drivers to the development and 

diffusion of biofuel technology from the interview responses and the alignment of the results 

with those of the literature screening undertaken in work package 1 of the project. As the 

questionnaire addresses (potential) innovating entrepreneurs, barriers and drivers identified 

by other stakeholders are only accounted for if they are relevant for the entrepreneur. The 

outcome of this step is a list of factors that, according to the interviewees, positively or 

negatively affect the innovation process for cleaner technologies. 

 

The third step consists of creating a system of hypotheses linking barriers and drivers to the 

actual development or adoption of the cleaner technology. In order to do this in the most 

systematic manner and thus avoid multiple assessment of some factors while others may not 

be accounted at all, each of the factors identified in step 2 is given a definition and assigned 
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to one of the concepts on level 3 via a hypothetical function which also determines the 

expected kind of correlation between the appearance of the factor and eventually the 

willingness to innovate.  

 

In the forth step, questions to be included in the questionnaire are formulated in close 

accordance to the hypothetical construct and in a way that allows for easy answering and 

evaluation of the answers by means of multiple-choice answers on the basis of a well-defined 

7-point scale ranging from one extreme of an attribute (e.g. ‘very unlikely’) to the other 

(‘very likely’). Thereby it was tried (but not always succeeded) to orient the scale in such a 

way that the change of the attributes from the far left (equivalent to 1 point) to the far right 

(equivalent to 7 points) at the same time represented an increase in the likelihood that the 

respondent will indeed engage in the new technology. 

 

In the last step, the questionnaire is given to respondents that are willing not only to complete 

the questionnaire but also to give comments on its contents. 

 

2.1.1. Respondents 

 

Recognising that there are some differences between those engaged in biofuels as a business 

activity and those examining it in the policy arena, IEEP created two questionnaires – one for 

‘firms’ and one for ‘non-firm’ respondents. This allowed appropriate adaptation of language 

(e.g. it makes no sense to ask a government official if his company plans to develop biofuels 

in five years, but it would make sense to ask if he thinks he will be more engaged in the issue 

in five years). The focus was nevertheless what the influences on firms’ behaviour is, 

whether viewed from the perspective of inside or outside of a firm. 

 

Some 285 questionnaires were sent to specific individuals for response; there were fifty-one 

respondents to the two questionnaires; 26 to the firms questionnaire and 24 to the non-firms. 

Respondents were in turn able further to classify themselves as ‘developers or manufacturers’ 

in the firms survey, and ‘regulators or other’ in the non-firms. The distribution is in figure 

2.1: 

 
Figure 2.2: Distribution respondent type in the biofuels questionnaire 

Developer

40%

Manufacturer

12%

Other 

44%

Regulator

4%
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The 51 responses were received from 14 member states, and 2 from non-EU countries (non-

EU responses were not sought, however given the multinational nature of business, the 

definition is somewhat fluid: in these cases responses were from non-European based 

companies with European components). In addition there were 6 responses to a shortened 

version of the questionnaire from new Member States – these responses were looked at 

separately due to the different nature of the questionnaire and the limited response rate. 

 
Table 2.1: Distribution of respondents 

Country Number of respondents 
Austria 3 

Belgium 2 

Denmark 3 

Estonia 1 

Finland 4 

Germany 5 

Ireland 4 

Latvia 1 

Lithuania 1 

Portugal 2 

Slovenia 2 

Spain 1 

Sweden 4 

UK  16 

International 2 

Total 51 
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3. Expectations and attitudes towards developing/adopting biofuels  

 

This section summarises interview and questionnaire results about expectations and attitudes 

toward biofuel development. The elements include assessment of environmental risks (EVR) 

of fossil and biofuels, and the economic risks (ER) or undertaking biofuels. The level 4 

questions are thus grouped into two level 3 determinants, EVR and ER, which together are 

grouped under the level 2 determinant ‘attitudes’ (A).  

3.1.1 Interview Results 

 

Those interviewed for this case study expressed a certain degree of ambivalence about 

biofuels investment. The positives were largely aspirational – conditions that don’t currently 

apply, but could if it were done correctly. Negatives tended to be quite obvious, as they are 

already generally blocking further expansion of biofuels. However, the challenge of 

mitigating greenhouse gas emissions in the transport sector tends to override some of the 

operational difficulties, such that biofuels become a necessary option. The main ingredient 

needed for success is stability and coherence, particularly with respect to government policy 

and price supports, while the market is still just emerging.  

 

While climate change is often noted as one of the main drivers behind biofuels development 

(section E responses), positive impacts on climate through biofuels are infrequently cited as 

either an outcome or a motivation for any individual actor. They clearly see the broader 

environmental and political reasoning behind biofuels, perhaps, but don’t often cite climate 

change mitigation as a motivating factor for companies. In their interviews, policymakers cite 

the recognition of transport emissions as a serious challenge, and biofuels as a potential 

positive that demands their investigation – but questions remain about how large the net 

positive environmental balance may be. 

 

What is more often cited are the potential benefits to the structure of the agriculture sector, 

including: 

o Alternative uses for land 

o New work opportunities in the agriculture sector 

o Flexible use of agricultural products 

o Supporting rural development 

o An alternative way of using waste streams   

 

Second are the implications for companies getting involved now: 

o Creating a positive green image 

o Getting a first mover advantage in a new industry 

 

The green profile is particularly important to first movers who may not see immediate 

financial benefit. As one interviewee noted ‘Media interest is positive because of the 

exposure. It gives something for the company to talk about’ (N5)6.  

 

Third are the prospects for financial gain, given there are some markets emerging. 

 

                                                 
6 Quotes and ideas directly attributable to an interviewee are followed by IEEP’s internal coding 
system identifying that person, e.g. (N3). 
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The disadvantages include financial, logistical and environmental aspects: 

o Biofuels have been expensive for taxpayers, and expensive investments for 

companies 

o There may be other ways of reaching the climate change goals that are potentially 

cheaper or easier 

o The range of competing technologies increases uncertainty 

o Emissions characteristics are hard to standardize 

o Fuel supply is difficult to guarantee 

 

What emerges is a picture of an activity with some real challenges: it is an expensive and 

logistically complex activity where the benefits of the major driver, emissions mitigation, 

may be limited in the context of other options. Ultimately, in looking at cost-effective 

approaches to climate change, we may find that biofuels are not the best option, which 

should be taken into consideration (N11). However, with respect to developing mitigations 

options within the transport sector, biofuels remain attractive – ‘Biofuels will obviously cut 

GHG emissions in the short term – there aren’t viable significant alternatives’ (N5).  

 

Technology itself is not seen as a barrier – although some development is possible, this is not 

a far-future technology. However, the range of competing options and their divergence from 

the standards of current fuel supply cause their own difficulties. As one interviewee noted, 

there is a low technical risk, but a high financial risk (N7). Another interviewee suggested 

that it may require large scale agriculture industries to be meshed with large scale petroleum 

industries to create the supply chain and deliver a product at a profit (N8).  

 

While biofuels are meant to solve an environmental problem, several interviewees note the 

potential problems they create themselves that need management. Specifically, there are 

issues with respect to: 

o Possible biodiversity impacts of large-scale energy crop farming 

o The loss of CO2 benefit due to fuel import from abroad 

o The potentially lower environmental standards for crops outside the EU 

o Possible incentives for genetically modified crops, more pesticides, more water use 

 

It does not seem to be felt that these are inherent problems, but rather ones for which 

standards are necessary to ensure environmentally friendly energy crops. Much of the 

concern had to do with what is viewed as the risk from imported fuels – both because of the 

inefficiency of transport and the lack of assurance about the environmental standards in the 

country of origin. If standards are low elsewhere, not only is there the potential for 

environmental damage, but the EU would see its domestic supply facing competitive 

pressure from an inferior supply. This leads to some call for international standard setting, 

but while certification is seen as ‘essential,’ it’s not clear how it would work (N1). However, 

even if environmental standards of imported fuels are upheld, if imports gain a foothold in 

Europe ‘the EU would still be dependent on other countries for their energy requirements’ 

(N2) However, security of supply is also about diversity of supply sources and types, not 

simply whether imported or indigenous. In this sense, biofuels lend significant flexibility and 

hence security. 

 

Currently, engaging in biofuels development is a high-capital operation with a small market 

and uncertain government support. As one interview put it succinctly ‘There are no 

disadvantages to not engaging on biofuels at the moment’ (N3). Still, there are upsides, but 

they are more speculative. Not promoting biofuels now may make economic sense, but it 
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may reduce the ability for the supply chain to take on new technologies and scale up later 

when biofuels are cheaper to supply (or when their carbon benefits are worth more) (N7). 

3.1. Questionnaire results 

3.1.1. Environmental risk 

 

Two sets of questions address the perceived environmental impact of both ‘current’ (i.e. 

fossil) fuels and biofuels. Given that the environmental impact of fossil fuels is clearly a 

major reason for contemplating biofuels, because of greenhouse gas emissions, concern 

expressed about fossil fuels could be a driver for pursuing biofuels. However, the possibility 

that biofuels themselves have environmental disbenefits, such as through the use of excessive 

water and fertiliser for crops, the energy cost of transport and processing, etc., has arisen as a 

potential minus point. Hence the side-by-side comparison of both fossil fuels and biofuels is 

of interest. 

 

In these figures, the higher scores represent a higher appraisal of the risks and disbenefits. It 

can easily be seen that fossil fuel negatives, on the left, are much higher than the negatives 

associated with biofuels. Asked in a summary question whether the benefits of biofuels 

development outweighs their possible impacts, respondents were certain they did – the most 

common answer was a ‘6’ and the mean response was 5.74. Only 5 of 49 respondents 

answered in the negative range (1, 2 or 3). 

 

As can be noted from the contrast between the two figures below, it is clear that fossil fuels: 

• Have impacts on the environment that are uncontrollable, threatening and global 

• The impacts will be catastrophic, with impacts felt by future generations, though not 

equally distributed across the globe 

• The impacts will not necessarily come now, and may not be observable at first, but 

there is scientific certainty about them. 

 

These observations are consistent with the conclusion that current fossil fuels are leading us 

on a path towards global warming, with all the consequences thereof. The impacts of 

biofuels, by contrast tend to be: 

• More local in nature, less threatening, and more controllable 

• Affecting future generations less, and are quite observable. 

These points are consistent with more local risks, which may be associated, for example, 

with processes or practices rather than with global impacts. 

 

One might reasonably expect that the respondent pool is self-selecting to favour biofuels; 

however, the addition of policy and regulatory professionals without financial interest and 

potentially more neutral viewpoints may even out the responses to some degree. 
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Figure 3.1: Responses to questions on environmental effects generated by current, fossil fuels. In the 1 to 

7 scale, 1 represents highest agreement with the question before the slash (e.g. ‘controllable’), 7 highest 

agreement with the opposite position, after the slash (e.g. ‘uncontrollable’). The scaling is similar for 

subsequent figures of this type. 

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

controllable/uncontrollable

not threatening/ threatening

local impact/global impact

no fatal consequences/fatal consequences

equally distributed/affecting unequally

non-catastrophic/catastrophic

not affecting future generations/affecting future generations

voluntary for those exposed/involuntary

not affecting me/affecting me

observable/not observable

unkonwn to those exposed/known

arising with long delay/arising immediately

new risk/old risk

pure speculation/cconfirmed

Summary of environmental effects

1 2 3 4 5 6 7

 
 

Figure 3.2: responses to the same set of questions as in 3.1, but on environmental effects generated by 

biofuels.  
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3.1.2. Economic Risks 

 

A long series of questions was designed to gauge respondents’ views on the likely economic 

benefits their company or the market would experience from biofuel development. Out of 
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character with the other questions, the responses were such that lower numbers meant more 

economic benefit; thus we have inverted the responses here, so that a higher number is a 

more positive response, which allows easier interpretation by the reader.  

 

 

Results indicate that there is a quite moderate assessment of the positive economic benefits of 

biofuels development.  

• The mean (inverted) response to the summary question ER1 was 3.5 – between 

‘uncertain’ and ‘minimal benefits’  

• Respondents are most positive (ER1, mean inverted score 4.19) about the business 

opportunities of a new market niche,  

• There is potential for improving the competitiveness of the company (ER15, mean 

inverted score 4.29) – certainly for firms if there was no optimism it would be 

unlikely that they would enter into the field.  

• Agricultural producers and processors are likewise expected to gain (ER19 and 20, 

mean inverted scores 4.52 and 4.51).  

• However, firms see that there are high R&D costs required (ER3 and 4, means of 2.51 

and 2.55),  

• Tellingly, customers have low willingness to pay for more expensive but cleaner 

fuels. At a mean score of 1.89, this is the lowest score of any response in the entire 

survey, signify perhaps the main perceived barrier in the biofuels market.  

 
Figure 3.4: distribution of responses to the questions on environmental risk 
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3.2. Synthesis discussion – attitude as a whole 

 

Taking into account both the interviews and the questionnaire, it seems that there some 

differences in emphasis, but no inconsistencies. Interviewees felt the environmental benefits 

of biofuels were important, but are drivers in a general sense – a means to combat global 

warming – rather than when looking at the particulars, where there are some concerns about 

side-disbenefits of biofuels. Questionnaire respondents placed the benefits of biofuels as the 

top driver for their development; while their risks are recognised – there are average 

responses above 4 for several issues, i.e. meaning they are cause for concern, nevertheless 

responses are far more negative in the assessment of fossil fuels. Hence on balance, biofuels 

still yield net environmental benefit. 

 

That the economic benefits are not yet fully obvious to the biofuels industry was an 

important sentiment expressed in the interview, where the feeling was that one is essentially 

taking a risk by investing and there is no risk to not investing at the moment. Questionnaire 

respondents were similarly lukewarm about the economics of biofuels overall, though they 

expressed more optimistic sentiments about the way biofuels would help companies compete, 

and will help provide income for agricultural producers and processors. What is clearly a 

barrier is that customers are unwilling to pay for more expensive fuel – hence the challenge 

to the industry, and in a bridging role, for regulation, as seen in the next section. 
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4. Willingness to comply with the dominant social norm 

 

In general, it can be hypothesized that the markets for technologies are guided by, and within 

the limits of, dominant social norms. Pressure, whether for or against particular innovations, 

is exerted by regulators, consumers, market competition, NGOs, community groups, 

shareholders and others. The assessment of the perceived social norm intends to gauge the 

extent to which any form of social norm regarding the adoption of biofuels is present in the 

contexts where the adopting unit operates, and how much influence these norms have over 

innovative behaviour. Here it is assumed that those adopting (developing) units with high 

perceived social pressure will be more willing to engage in innovation.  

4.1. Interview results 

 

Support for biofuels is by no means unified: there are divisions even within interest groups, 

and government support, while there, is seen as uncertain. The most clear backers of biofuels, 

unsurprisingly, are those who stand to benefit directly: The farming lobby, agricultural 

community, commodity suppliers, and specialist energy suppliers. Still, biofuels 

development would be a risk for them, so what they are promoting heavily is public support 

for their industry. 

 

Certain crop producers and energy suppliers are most enthusiastic: rapeseed producers see 

major biodiesel possibilities (N3), while sugar growers could soon be ‘desperate for a new 

market’ as their food subsidies diminish and they are exposed to global competition (N10). 

Distillation plant owners are also major supporters (N3, N6).  

 

Part of the difficulty with the industry identified by interviewees is the basically dual nature 

of the products: biodiesel and bioethanol. These require different inputs, which can divide the 

producer community. ‘If one type is pushed more than another that results in positives for 

some farmers and negative for others’ (N2). By having to contend with internal friction, the 

fuel suppliers are perhaps projecting less powerful a message. 

 

Another conflict has to do with the balance between agriculture and energy use of 

agricultural products. While some in the sector view energy crops as a means of diversifying, 

those reliant on certain products may not wish to see the competition. ‘Current users of 

biomass object to biofuels being developed as the price of their raw materials will increase’ 

(N2). However, this can be ameliorated when large food and agriculture companies engage in 

biofuels, so that they are not as concerned about price shifts – they are covering both angles 

(N2). 

 

The NGOs are also divided, despite their clear preference for climate change mitigation 

through use of renewable energy. The concern about the potential impacts of growing 

biofuels (biodiversity loss in large-scale production, high levels of water use, possible 

increase in pesticides, incentive for GM crops, etc.) tends to concern many activists, while 

another set focus more on the possible CO2 benefits. Even here, however, questions about 

the CO2 balance through production and transport have kept enthusiasm somewhat muted. 

One interviewee notes that ‘energy balances 10 years ago were very different to those now, 

as these have altered to show lower levels of CO2 production, so opposition has decreased’ 

(N2).  Another notes that ‘there has been something of a shift on balance from highly 

sceptical to accepting, at least with reservations’ (N4). Still, given the less than unified voice 
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on this issues, NGOs are probably not influencing the decision making of potential biofuels 

users and producers in as great a degree as they might. 

 

There are two industries at the centre of the transport sector who have remained largely 

negative with respect to biofuels: the oil and car industries. One interviewee noted that the oil 

industry ‘would rather biofuels didn’t exist; they tend to emphasize the negatives of biofuels 

and problems associated with running vehicles (N1).’ At the same time, some within the 

industry are ‘looking more long term and putting some money into biofuels’ (N1). But 

perhaps this is simply in countries where there is money to be made through government 

support – while Shell is not enthusiastic in the UK, they are more involved in France, 

Germany, and definitely in Brazil, where there is a major market (N1,N2) 

 

The auto industry is closely aligned with the oil industry, and tends to view biofuels largely 

as a technical risk it would rather avoid. They argue that ‘biofuel is damaging the engine and 

producers will not give guarantees on the engines if they are filled with biofuels’ (N3). The 

car industry essentially sees little benefit to them from a shift in fuels (N7). Nevertheless, 

French automakers, notably PSA, seem more supportive. 

 

The list of those resisting biofuels is not insignificant, and include representatives of 

competing fuel sources, like coal, natural gas and nuclear. Free trade advocates, meanwhile, 

are concerned about the emphasis on domestic production. 

 

Government champions have included ministries of agriculture and environment at member 

state level, with the EC Directorates General of Environment and Agriculture playing 

important roles as well, notably through the biofuels directive and crop support payment 

rules. 

 

It is largely to the government that different stakeholders turn for signs of support of 

biofuels: as noted above, even those seen as opponents now, like the oil and car industries, 

are willing to make money from biofuels if there is the opportunity. But given the cost of 

production, that money will only follow enactment of policy that has financial implications – 

be it crop production support, feed-in tariffs or other subsidies. 

 

Clearly the main driver across Europe is the biofuels directive, as cited by many 

interviewees. It has ‘moved the market a long way’ (N5) and has ‘forced the timeframe’ 

(N1). Nevertheless, it is viewed as weak because it is not mandatory (N5). Another problem 

is that national transposition is not always done enthusiastically, and a ministry with less 

knowledge or interest may be put in charge – such as infrastructure rather than environment 

or energy (N3). 

 

A range of other methods around Europe have shown varying success in promoting biofuels. 

In France and Spain, general government planning and financial support have aided progress 

(N2). In the UK , a 20p duty differential has yielded ‘not much improvement’ after 3 years 

(N1). In Germany there is a helpful policy in that biodiesel isn’t taxed in the same way as 

fossil diesel, reversing an earlier European-mandated policy of equal taxation of all fuels. 

Tax exemptions for refiners may not be the best way forward as experience in one member 

states shows the savings were not passed on to customers and demand went unaffected (N3). 

It is noted that a renewable fuel obligation may be a more effective means of inducing 

progress (N5). 
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Despite these advances, legislative barriers are still seen as important hindrances to progress: 

there is a ‘no clear legal situation – development of the Biofuel act started 2-3 years ago and 

is not yet finished’ (N5).  Other barriers include: 

o High investment costs in an uncertain market with too-low levels of policy support 

(N5) 

o Car manufacturer standards on the acceptable levels of biodiesel (N1) 

o Environmental legal standards on acceptable levels of organic substances that 

biofuels have trouble meeting (N6) 

o Vapour pressure limitations making bioethanol use more difficult (N11) 

o The potential competition within the EU from, for example, cheap agricultural 

production in Poland, discourages action in other member states (N3) 

o Fragmentation of interest groups, such as free traders vs. those favouring indigenous 

production, making any action a political risk for government (N7). 

o Complexities of the supply chain, creating uncertainty in the market for inputs and 

slow market development (N12). 

 

4.2. Questionnaire results 

 

4.2.1. Market pressure 

 

While the economics of biofuels, as indicated in the previous section, may be somewhat of a 

challenge at the moment, respondents are slightly more optimistic about the underlying 

market pressures that will have positive repercussions for the industry. With mean responses 

around 4.5 (between neutral and slightly optimistic), companies in the sector are seen as 

being in a fast-moving sector (mp1) where firms are able to follow developments (mp3) in a 

well-established market (mp2). While customers seem not to be as significant a factor in 

pushing companies to develop biofuels (mp5 and mp7), respondents are much more certain 

that once biofuels are on the broader market customers will be willing to use them (mp9, 

mean score 5.3, which is quite high for this questionnaire). 

 

What is also quite clear is that the oil industry is not pushing for biofuels (mp11, mean score 

3.1, the lowest in this group).  
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Figure 4.1 responses to the set of level 4 questions on ‘market pressure’ 
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4.2.2. Community pressure 

 

The media, experts, community groups, NGOs – all might be expected to have influence on 

the biofuels market, as this is largely being done in the context of environmental action that 

is often the subject of these groups’ work. 

 
Figure 4.2: distribution of answers to the level 4 questions on community pressure 
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The most positive answers about sources of pressure relate to ‘governmental bodies’ (a mean 

score of 5.3), ‘independent experts’ (5.4), and ‘agricultural representatives’ (5.45). While 

most other answers had means in a narrow range from 4.6 to 4.8, which reflects somewhat 

more than neutral pressure emanating from NGOs, the local community, the mass media, 

etc., when asked if they felt the local community was well organised and could lobby and 

pressure for biofuels, the mean response is markedly lower, 3.8. Interestingly, the mean 

answer concerning whether the local and regional community favours biofuels development 

(4.94) is higher than the answer to whether these same groups would be pushing for their 

development (4.68) – taken together these responses would seem to indicate that while 

respondents sense that there is community interest in biofuels development, they are not 

particularly organised, able, or planning to exert much influence. 

 

 

4.2.3. Regulatory pressure 

 

In a new market that helps meet environmental policy goals, it can be expected that 

regulation may have a role in supporting market development. The questionnaire gauges the 

influence of regulatory authorities at local, national and EU level, as well as the effect of the 

Kyoto Protocol. Directly relevant legislation such the biofuels Directive is also put into the 

context of legislation that may affect some aspect of biofuels, such as waste or transport 

policy. 

 

The responses indicate that the strongest positive pushes for biofuels come from: 

• National environmental authorities (rp6 – mean score 4.98),  

• the European Commission (rp12 – mean of 5) and  

• the Kyoto Protocol (rp9 - mean of 5.19)  

Conversely, the least influential are: 

• Local level policy (rp4 – mean of 3.79),  

• Waste policy (rp14 – mean of 3.86), and  

• Trade policies (rp18- mean of 3.78) 

 

High scores overall indicate that regulation is indeed a major driver. 
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Figure 4.3: distribution of answers to the level 4 questions on regulatory pressure 
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4.3. Synthesis discussion 

 

The interviews and the questionnaire responses both indicate the same influences for and 

against biofuels development. The oil industry is clearly identified as unenthusiastic in both 

cases. Regulation, by the EU and national authorities, is clearly an important driver. Also 

important is pressure by what might be seen as vested interests such as agricultural 

producers, and independent experts on the issue. The market may be maturing and there may 

be opportunities to make money, but the certainty on this point is not very strong – clearly 

there is quite some reliance on government support. 
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5. Control over the innovation process 

 

Institutional (public policy) support, resources, skills, knowledge, networks, etc., are 

important to entrepreneurs’ success. The aim of this section it to assess how such conditions 

influence the perceived ease or difficulty to adopt (or develop) biofuels. 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. Interview results 

 

Biofuels production is an immature activity in a mature market.  Manufacturers feel 

themselves engaged in a cottage industry alongside the immensely profitable, giant oil 

companies who dominate transport fuels.  The imbalance means they have little control over 

what happens to production and distribution – lack of standards means little confidence that 

products are uniform and technically acceptable, while high costs mean creating the best 

products, and testing to ensure uniformity, is prohibitively expensive (N5). Distribution isn’t 

integrated into the mature fossil fuel distribution system. The industry needs to ‘grow up,’ 

and, very likely, either work with or from within the mature fossil fuel companies (N5).   

 

Even then, however, there will be extra demands. The supply chain is complex, and broad 

expertise is needed to understand it – beyond that of the petroleum industries (N8).  Farmers 

need to get used to unconventional crops and growing methods (N12), harvesting logistics 

requires good planning, and the whole chain needs integration (N3). 

 

Similarly, at the policy level, interviewees note that policy makers need horizontal expertise 

to support biomass – ‘there are links to environment, trade, economics, taxes, etc. so it’s 

good to have this handled in a policy planning unit’ (N6). 

5.2. Questionnaire results 

 

5.2.1. Technological capability 

 

Respondents are quite positive about the technological capacity to engage in biofuels 

development: 

• There is the R&D capability (tc1, mean 5.85),  

• The development and testing capabilities (tc2, mean 5.83) are developed, and  

• There is some certainty that biofuels development and adoption can be achieved (tc7, 

mean score 5.42).  

 

Characteristically for this questionnaire, the weakest point regards financing – the availability 

of financing for innovative development and adoption of biofuels was the lowest ranked in 

this section, with a mean of 4.32.   
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Figure 5.1: distribution of answers to the level 4 questions on technological capacity 
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5.2.2. Learning 

 

It is presumed that the capability to harness the skills of individuals within a firm, and their 

drive and ability to learn and innovate, can be an important force in overall innovative 

behaviour of firms.  

 

Respondents rated several relevant questions as being somewhat difficult: 

• Integration of diverse specialties to develop and adopt biofuels, for example (L1), had 

a mean score of 3.61 (where 1 was ‘extremely difficult’). This is an aspect of biofuels 

development that has been identified as important, given the range of activities in the 

supply chain, from agriculture to marketing in a fossil-fuel dominated retail 

environment.  

• Respondents didn’t feel by and large that firm have the full expertise throughout the 

supply chain in-house (a mean score of 4.11, close to neutral) – which may put some 

emphasis on alliances and networks of collaboration (discussed below).  

 
On the positive side: 

• Respondents did feel that their organisations contained individuals who could 

promote change (L6, median of 5.05), and  

• employees who value acquiring new skills (L8, 5.51). 

• They also identify experience in the market place as being the most important 

element of these responses (L11b, mean of 5.13). 
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Figure 5.2: distribution of answers to the level 4 questions on learning 
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5.2.3. Strategic Alliances 

 

Forming alliances with biofuels developers (in other parts of the supply chain) and funders is 

presumably an important part of a business’ success, particularly if, as indicated above, firms 

are unlikely to find in house expertise for the full supply chain. Respondents indicate that: 

• making alliances (Al1)  

• with reputable companies that cooperate well (Al2)  

• and finding funders (Al3)  

are not easy (mean scores of 3.81, 3.43, and 3.09 respectively).  

 

However, they rate their experience working with others to innovate as the highest among the 

responses – a mean of 5.09, or ‘slightly agree.’  
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Figure 5.3: distribution of answers to the level 4 questions on strategic alliances 
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5.2.4. Networks of collaboration 

 

Collaborating with universities, laboratories, consultancies, environmental agencies, and 

other firms would seem to be important an important aspect of innovation. Indeed, while 

formal alliances, as explored in the previous section, were held to be somewhat difficult, 

respondents rate their ability to collaborate in networks more highly:  

• Links with raw materials suppliers and other firms in the same sector score fairly well 

(means of 5.2 and 5.22), while  

• universities and consultancies are also above 5 (means of 5.08 and 5.02).  

 

The overall question ‘Nwk’ has a mean answer lower than any of the individual questions – 

4.30; this is difficult to explain; bivariate correlation shows that Nwk is only significantly 

correlated to nwk1 and nwk2 – collaboration with universities and environmental agencies.  
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Figure 5.4: distribution of answers to the level 4 questions on networks of collaboration 
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5.3. Synthesis discussion 

 

Both interviews and the questionnaire highlight that biofuels is entering a mature market with 

a somewhat complex technology – market awareness is a valued skill, while alliances and 

collaboration are both necessary, and somewhat difficult. It could well be that, as noted in the 

interviews, this is particularly because the dominant fossil fuel delivery supply chain is as yet 

not very accommodating to biofuels – clearly a collaboration with the big oil companies 

would be step change in the ease with which the process runs, whereas working along side 

them and without their resources is a challenge. As the supply chain involves multiple actors 

and types of expertise, there is a wide range of knowledge needed, and integration of various 

actors.  

 

Interestingly, the relative optimism on the state of technology and ability to develop it do not 

seem to reflect the emphasis many give on the need to develop cellulosic ethanol 

manufacture – perhaps given than respondents are active in current technology, they have a 

different focus. 
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6.  A summary of level three answers over time 

 

As noted, each of the main sections of the questionnaire is closed by a summary question or 

two – the ‘level 3’ questions that are meant to summarise the more extensive level 4 

questions. The level three questions are stated at four points in time, allowing assessment of 

the current situation, as well as points in the future of five years, ten years, and in the ‘longer 

term’. 

 

Figure 5.5 indicates the trend in these overall factors over time (where ‘longer term’ has been 

interpreted as 25 years). In all cases, the higher scores represent ‘better’ or ‘more important’ 

outcomes – i.e. over time the environmental importance of adopting biofuels (env2) rises, as 

does the social pressure (PSP1). Due to the way the question was asked, economic risks were 

transposed – i.e. in that case a lower score meant better economics, which is turned around to 

follow the logic of the trends in this graph. 

 

Anything below 4 is negative in this scaling system, which means that the only (very 

slightly) negative score is the current community pressure (CP). However, this changes 

quickly over time. 

 

The most important factors encouraging biofuels development and use are their inherent 

environmental benefits, the disbenefits of fossil fuels, regulatory pressure, and the capacity 

companies have to develop biofuels. The least important factors are the pressures to develop 

biofuels in the community, the market place and society in general. In other words, the 

respondents feel that the benefits of biofuels speak for themselves, and combined with 

regulatory push and the fact that they are in the position to exploit biofuels technically, there 

is reason to move forward. At the moment, external, community pressures are not a main 

factor – indeed there is some ambivalence in the community about them. Over time, this 

interest increases, starting to converge at higher levels in the future – the benefits of biofuels 

environmentally will become more obvious to more people, just as technology and economic 

opportunity also improve. 

 

The only factors showing declines at any point are C1, C2 and RP, in the period between 10 

and 25 years from now. C1 and C2 refer to the capacity and desire to develop biofuels – 

perhaps 25 years is simply too distant for companies to make such strong speculations, 

reducing the score. As for the drop in regulatory pressure (RP), it may be that regulation may 

be needed less in the period between 10 and 25 years from now, as biofuels should be more 

competitive. 
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Figure 6.1: variation of responses to level three summary questions according to time period in question: 

current, 5, 10, and 25 years. Over time there is more optimism, reflected by higher scores; note inversion 

of the scale for ‘er’ answers (lower numbers mean less risk, e.g. better).  
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7. A behavioural model of willingness to engage in biofuels 

 

While the results of the interviews and questionnaires are informative in themselves and 

when described through descriptive statistics, this project goes further, modelling innovative 

behaviour on the basis of the questionnaire responses. Sections 7 and 8 apply this 

methodology; discussions of barriers and drivers is resumed in the summary, section 9.  

 

The methodology of the approach in this work package is to use questionnaire responses to 

validate the behavioural model of innovation and to determine the quantitative influence each 

of the elements of the model have on willingness to innovate. In this section we check the 

validity of the hypotheses that willingness is a function of attitudes (A), social pressure (P) 

and control over innovation (C) – level 2 of the model; and that these are in turn functions of 

environmental risk (EVR), economic risk (ER), regulatory pressure (RP), market pressure 

(MP), community pressure (CP), technological competence (TC), learning (L), alliances (Al), 

and networks of collaboration (Nwk) – level 3 of the model. These are in turn functions of 

the level four questions of the questionnaire, as validated above. 

 

7.1. Validity of the model at level 2 

 

The first hypothesis (H1) of this methodology is that willingness to innovate (as self-reported 

in answers to questions i1-i5 about intentions to innovate) is a function of attitudes (A), 

social pressure (P) and control over innovation (C), as in the following equation.  

 

H1 is: 

 

I ~ W =  w0 + w1A +w2P + wp3C     (3) 

 

To test the hypothesis, the dependent variable I is subject to linear regression on the 

independent variables A, P and C for each of the time steps in the questionnaire (now, 5 

years, 10 years and farther future). The results are as in table 7.1. 

 

 
Table 7.1: Willingness, as expressed in question i4, regressed on Level 2 variables over four periods time   

Willingness to engage 

Variables At present 5 years 10 years Long term 

Attitude, A 0.52 (0.27) 1.24 (0.14)*** 0.78 (0.31)* 1.03 (0.41)* 

Social Pressure, PSP1 -0.13 (0.15) 0.04 (0.14) -0.32 (0.20) -0.10 (0.29) 

Control over innovation, C2 0.61 (0.13)*** 0.24 (0.15) 0.38 (0.16)* 0.14 (0.19) 

Constant -.35 (1.51) -3.44 (1.74) 0.18 (1.78) -1.01 (1.89) 

R
2
 0.53 0.51 0.31 .30 

*p<0.05, **p<0.01;***p<0.001; standard error in parentheses. 

 

 

In each time step at least one independent variable was significant (p<0.05), and so the null 

hypothesis that no dependent variable makes a significant contribution (i.e. w1 = w2 = w3 = 0) 

can be rejected. Control over innovation is particularly influential at present, perhaps 



IEEP WP2 Report – Biofuels  POPA-CTDA 

representative of the earlier stage of technical development currently, while attitude is 

important in five years – a crucial point in the broader commercialisation, one might surmise. 

However, not all of the dependent variables turned out to be significant – notably social 

pressure at any point.  As these insignificant variables are combinations of level three 

variables that may themselves be significant, we will look at the significance of the model at 

level three to be more specific about the influences on willingness to innovate. 

7.2. Validity of the model at level 3 

 

The second hypothesis (H2) states that willingness can be described by the level 3 answers to 

the questionnaire, which summarise each section of level 4 questions – these are: 

• environmental risks of current fuels (EVR1),  

• market pressure (MP),  

• community pressure (CP),  

• regulatory pressure (RP),  

• technological capability available (TC1),  

• technology capability required (TC2),  

• Learning (L),  

• strategic alliances (Al),  

• networks of collaboration (Nwk) and  

• economic risks (ER).  

 

The dependent variable, W, is reflected by the answer to questions about intentions to 

innovate. In the first instance we have chosen question i4 as the representative answer, as it 

matches each of the time steps in the level 3 questions: current, +5 years, +10 years and the 

longer term.  

 

H2 is thus:  

 

I ~ W = w0 + w2EVR1 + w3MP + w4CP + w5RP + w6TC1 + w7TC2   (4) 

+ w8L + w8 Al + w9Nwk + w10ER  

 

Regression analysis of the responses to these variables allows us to determine if any of the 

coefficients are significant, validating the model at level three. Results are show in table 7.2. 
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Table 7.2 indicates the result of regression analysis at each of the time periods (significance in 

parentheses, 0.3 cutoff to be included in the table) 

 

Willingness to engage 

Variables At present 5 years 10 years Long term 

Constant 3.44 ±3.18 (0.20) - - - 

EVR - 0.16 ±0.24 (0.29) - - 

MP 0.36 ±0.38 (0.20) 0.80 (0.29) - 0.40 ±0.35 (0.26) 

CP - -0.14 ±0.27 (0.04) 0.08 ±0.51 (0.09) 0.39 ±0.35 (0.27) 

RP -0.40 ±0.26 (0.09) - 0.01 ±0.53 (0.22) -0.35 ±.32 (0.30) 

TC2 - - - - 

L - -0.04 ±0.29 (0.03) - -0.45 ±0.40 (0.27) 

Al - - - 1.10 ±0.41 (0.01) 

Nwk - 0.03 ±0.33 (0.01) - - 

ER - - - - 

TC1 - - - - 

R
2
 0.43 0.59 0.37 0.49 

 

The hypothesis is thus accepted, as there are significant variables at each time step: however, 

only in two time steps are there any highly significant variables (<0.05), and R
2
 is quite low. 

The purpose of  this and the preceding section was merely to validate the hypotheses. We 

will explore the implications in the next section, and develop the model.  

7.3. A model of willingness to innovate 

 
The model relates the independent variables affecting willingness to innovate to the 

dependent variable ‘W’, which corresponds to ‘I’, the self-reported current or future level of 

innovative behaviour. Thus we first examine the dependent variable, then develop the model 

on the basis of the validated level three variables.  

 
7.3.1. Stated Intentions 

 

Five questions asked respondents directly what their historical and current activity, and 

future plans were with respect to development, use or engagement with biofuels. These are 

intended to elicit the data need to form the dependent variable ‘I’, which is equated with ‘W,’ 

the willingness to innovate. 

 

Questions i1-i3 refer to past, present and likely future activity levels with respect to biofuels. 

Question i4 asks respondents to restate their likely engagement with biofuels currently, in 

five years, ten years and in the longer term; i5 does the same for cleaner technologies in 

general. 
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Figure 7.1: responses to the questions i1-i5, indicating reported willingness to innovate 
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From i1-i4 it appears that respondents are generally more likely to be engaged in the future 

(i3) than the present (i2), which is in turn more than the past (i1) - biofuels are on their way 

up among the respondents. Bivariate correlations are significant among i1-3, meaning that 

there are no big anticipated drops among those currently active, or rises among those 

currently inactive. Interestingly, responses to i4 and i5 are far more positive that those for i1-

3, even though i1-3 and i4 essentially ask the same question. I4, however, is at the end of the 

survey and ask respondents to take into account their previous answers, which may affect 

their perception in terms of the weighting of the scores. Nevertheless, individual responses 

for i4 and i3 are strongly correlated, so that while the scoring seems to have shifted, they are 

in the same rank order. 

 

At this point it is perhaps interesting to break down respondents among the firms and non-

firms participants, because they show differing characteristics. Non-firms respondents 

(regulators and ‘other,’ most likely those engaged in the policy arena) tend to show less 

engagement, unsurprisingly, in the ‘use and distribution’ of biofuels (i1-3). They are also, 

interestingly, more likely to be engaged in other clean technologies generally speaking rather 

than biofuels per se (i5 and i4), compared to firms respondents, where there is a stronger 

emphasis on biofuels. This may well reflect the way biofuels fits into a broader clean 

technology portfolio for non-firm actors, while firms are more focused in their activity. 

Nonetheless, the degree of engagement on clean technology generally is still high among 

firms. 
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Figure 7.2: non-firms i1-i5 answers 
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Figure 7.3: firms i1-i5 answers 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

7 10 7

6 6 5

5 12 16 16 3 4

4 6 4 5

3 4 2 1

2 1 1 1 1 3

1 3 3 4

i1 i2 i3 i4 i5

 
 



IEEP WP2 Report – Biofuels  POPA-CTDA 

 

7.3.2. A model of innovation in biofuels 

 

As noted in the section 6.2, the validation of the model at level three was thrown into doubt 

by the low number of significant variables and low R
2
. However, it is also the case that we 

have combined answers from two distinct groups of respondents – those representing 

manufacturers and developers on the one hand, and those in regulatory and analysis positions 

on the other. When describing innovative behaviour, clearly the two groups could have 

separate types of answers – in the former case, describing actual behaviour by their own 

company, and in the latter, an impression of the sector as a whole. To explore this we divided 

the respondents into the two groups and ran the same regression analysis. For non-firm 

respondents, R
2
 rose to 0.81 and there were five significant variables. For firm respondents, 

R
2
 was 0.34 and there was only one significant variable.  

 

However, there is a further complication – question i4 is a summary at the end of the 

questionnaire asking respondents to take all issues into account with their answer – an 

evaluative question perhaps more suitable to non-firm respondents who are not reflecting 

their planned behaviour, but are considering their view of the issue overall. Questions i2 and 

i3, on the other hand, are at the beginning of the questionnaire and ask simply what the 

intended behaviour of firms is now (i2) and in the future (i3) – questions less appropriate to 

non-firm respondents, but more suited to the firms. Hence we analysed questions i2 and i3 

for manufacturers and developers, with the results in table 7.3.  

 
Table 7.3: willingness to engage – regressing level three variables to innovation as reflected in questions 

i2 and i3 among manufacturers and developers 

Willingness to engage 

Variables At present 5 years 10 years Long term 

Constant 11.27 ±3.56 (0.01) - - - 

EVR1 -1.52 ±0.45 (0.01) -0.52 ±0.38 (0.22) - - 

MP 0.59 ±0.36 (0.13) 0.65 ±0.50 (0.24) - 0.65 ±0.54 (0.27) 

CP - - - -0.97 ±0.62 (0.16) 

RP -0.57 ±0.24 (0.04) - - -0.68 ±0.45 (0.18) 

TC2 0.72 ±0.31 (0.05) - - 1.31 ±0.70 (0.10) 

L - - 0.68 ±0.44 (0.16) - 

Al - 0.54 ±0.28 (0.10) - 1.49 ±0.64 (0.05) 

Nwk - - - -0.58 ±0.30 (0.10) 

ER - - - - 

TC1 - - - - 

R
2
 0.71 0.79 0.61 0.67 

 

Taking the results from the table above, we get the following formulas representing 

willingness to innovate, at each time step: 

 

At present:  I ~ W = 11.27 –1.52EVR1 +0.59MP – 0.57RP + 0.72TC2  (5) 

 

+5 years:  I ~ W = -0.52EVR1 + 0.65MP + 0.54Al    (6) 

 

+10 years:  I ~ W = 0.68L        (7) 
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long term:  I ~ W = 0.65MP – 0.97CP – 0.68RP +1.31TC2 +1.49Al   (8) 

 –0.58Nwk 

 

These results yield some difficulties in interpretation. It would appear, for example, that at 

present, the higher the damage one views as resulting from current fuels (EVR1), the lower 

the willingness to innovate – the coefficient is very high, and the regression results show this 

is a very significant variable. This is also true of regulatory pressure – the more there is, the 

less respondents innovate. These issues are further explored below. 
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8. Simulation of diverse policies 

 

One of the main benefits of developing this model of innovative behaviour is to be able to 

manipulate the variables explaining influences on innovation, to simulate the effect of policy 

interventions. Policy that increases regulatory pressure, for example, can be reflected 

quantitatively in the formula, and the outcome calculated. Those points of influence that 

yield the most improvement in the willingness to innovate could then be considered priorities 

for policy action. 

8.1. Prioritisation of interventions 

 

A range of policy interventions are open for simulation – however, it is most useful to 

consider those that would have the most positive impact on willingness to innovate. The 

model devised in section 6, and the mean responses to the level 3 questions give us the tools 

to understand the potential impact of interventions. First, the larger the value of the 

coefficient in equations 5 – 8 (in section 6.3.2, above), the more change is induced by shifts 

in the value of the associated variable. However, there must still be ‘room’ for shifts in the 

variable – i.e. if the mean response in the questionnaire is already very high or low (close to 7 

or 0), then there is little scope for altering it. Hence the priority of alterations hinges on these 

two factors: scope for change and the influence of change. Table 8.1 reflects these two 

factors across each of the time steps. 

 
Table 8.1: Domains and associated coefficients (‘weights’) from formulae 5-8 and the associated mean 

score from the questionnaires indicating potential room for manoeuvre. 

 Domains 

Criteria EVR1 MP CP RP TC2 L Al Nwk 
At present         

Weight -1.52 0.59 - -0.57 0.72 - - - 

Mean score 5.5 4.5  4.2 4.9    

In 5 years         

Weight -0.52 0.65 - - - - 0.54 - 

Mean score 5.5 5.4     4.7  

In 10 years         

Weight - - - - - 0.68 - - 

Mean score      6.2   

long term         

Weight - 0.65 -0.97 -0.68 1.31 - 1.49 0.58 

Mean score  6.2 5.8 6.2 6.0  5.5 5.1 

 

As noted above, the coefficients are not always consistent with what would appear to be a 

logical understanding of the influences on innovation – they are negative for EVR1 and RP: 

more pressure leads to less innovation. 

 

8.2. Influencing development and manufacture of biofuels 

 

Using values from table 8.1 above, the cumulative effect of a shift in policy is hence the 

coefficient times the difference between the mean score and the maximum possible score. 

For example, the coefficient of MP is 0.59 and the mean score is 4.5. The maximum possible 

score is 7, so the difference is 2.5. Multiplying 0.59 by 2.5 yields the maximum improvement 
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in the score: 1.48. This models the effect of maximizing market pressure to its maximum: the 

outcome of this maximum pressure is a function of the influence the pressure has on 

innovation, and the amount of ‘room’ there is to influence (i.e. if people are maximally 

influenced already – a score of 7 - more pressure has no effect). This approach is reproduced 

in table 8.2. As the domains with negative coefficients yield poorer results, they are skipped. 

 
Table 8.2: current willingness to innovate as reported in answers to questions I2 and I3 (for current and 

three future time steps, respectively), and the impact of altering the influence of domains identified in 

equations 5-8 to their maximum, by multiplying the weight and mean scores in table 8.1. These are 

summed to produce a ‘cumulated effect.’ 

 

                       Starting point                                         Sequence of interventions 

Criteria          

At present I2 EVR1 MP CP RP TC2 L Al Nwk 

Specific effect 4.1 -2.28 1.48  -1.60 1.51 - - - 

Cumulated 

effect 

4.1 

 5.58   7.09 

   

In 5 years I3 EVR1 MP CP RP TC2 L Al Nwk 

Specific effect 4.1 -0.78 1.04     1.24 - 

Cumulated 

effect 

4.1 

 5.14     6.38 

 

In 10 years I3 EVR1 MP CP RP TC2 L Al Nwk 

Specific effect 4.1 - - - - - 0.54 - - 

Cumulated 

effect 

4.1      

4.64 

  

long term I3 EVR1 MP CP RP TC2 L Al Nwk 

Specific effect 4.1 - 0.52 -1.16 -0.54 1.31  2.24 1.10 

Cumulated 

effect 

4.1  

4.62   5.93  8.17 9.27 

 

 

As can be seen from table 8.2, currently the greatest specific effect would be from 

maximizing pressure from technological change, followed closely by market pressure. In five 

years, alliances have the greatest effect, followed by market pressure; in ten years, there is 

only an effect by learning, and in the long term, there is influence from alliances, 

technological change, networks of collaboration, and market pressure. 
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9. Summary – drivers and barriers – and needs for action 

 

 

The interviews and the questionnaire, as well as the manipulation of the model developed as 

a result of the questionnaire, indicate which barriers and drivers my have the most influence 

on development of biofuels. 

 

The main drivers for biofuels development at the moment are, moving from broad to specific, 

the concern about global warming, which drives a regulatory process to support biofuels, and 

hence creates a market niche companies wish to exploit. Hence, there are elements of social 

pressure (global warming concern), regulatory pressure, and market pressure. But they are all 

linked in a top-down manner – market pressure rising up from below, from consumers 

demanding biofuels as such, is very small. Manufacturers are not in the business out of 

concern for global warming, but rather to exploit the market that concern creates, largely via 

an intervening regulatory push, and with the ‘green profiling’ media benefit as a secondary 

aspect. Agricultural producers and processors were identified as have the highest benefits in 

the analysis of economic risks; interviews also indicated the value of biofuels to the 

agricultural sector independent of any environmental issues – it diversifies their options. 

 

The primary barrier identified is the unwillingness of consumers to pay more for biofuels 

even if they are more environmentally friendly. This does not mean consumers have anything 

against biofuels other than the potentially higher price – indeed questionnaire respondents 

find that consumers will be happy to adopt them when more are given the opportunity 

(presumably at competitive prices, though). At the same time, lacking the clear positive 

involvement of the oil industry (it varies from firm to firm, and country to country, but is on 

balance unenthusiastic) means biofuels don’t have the opportunity to synergize with their 

massive resources and integrated supply chain. 

 

Technical aspects are not identified as barriers – indeed respondents seem fairly confident on 

this front, with the exception of the ability to find financing for more innovative research and 

development. Biofuels is regarded as a mature technology where market penetration is the 

challenge now.  

 

Model results: the following formulae result from the regression analysis. At each time step 

there is at least one significant ‘level 3’ variable. However, in some cases they are negative, 

which is counterintuitive (e.g. more regulatory pressure leading to less innovation), and 

fewer are significant than expected. 

 

At present:  I ~ W = 11.27 –1.52EVR1 +0.59MP – 0.57RP + 0.72TC2 

+5 years:  I ~ W = -0.52EVR1 + 0.65MP + 0.54Al 

+10 years:  I ~ W = 0.68L 

long term:  I ~ W = 0.65MP – 0.97CP – 0.68RP +1.31TC2 +1.49Al–0.58Nwk 

 

Model results were problematic, leading to non-intuitive answers. Given the disconnect 

between these model results and the interviews and the questionnaire responses on the other 

hand, we base our conclusions on the latter rather than the former. Model results can have 

been affected by a range of difficulties, including the possibility of a non-linear relationship 

not captured by the linear regression analysis. 
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10. Policy options and next steps 

 

We have identified barriers and drivers and the associated domains in our model where 

changes may have an influence on innovative behaviour. However, these results do not in 

themselves identify the proper policy instruments for achieving the desired outcomes. For 

example, increasing social and market pressure could take varying forms: influencing the 

price seen by consumers at the pump through fuel tax reductions, information campaigns to 

affect consumer attitudes, regulations requiring higher levels of blending between fossil and 

biofuels – there are many options. 

 

This work package has identified a handful of primary barriers and drivers. Matching these to 

policy options is the final aspect of the work, which is then explored further in work 

packages 3 and 4. Potential policy measures to address the barriers and drivers identified here 

include: 

 

Driver: environmental benefits of biofuels are their main beneficial characteristic 

Barrier: some concerns about environmental disbenefits of biofuels 

Driver: pressure by vested interests: agricultural producers and experts 

� Implications for policy: it will be important to ensure environmental characteristics of 

biofuels through measures such as permitting, regulatory standards, voluntary agreements, 

and guarantees of origin. Once standards are guaranteed, publicity on positive aspects will 

help gain public buy-in; this can be done through awareness campaigns; public-private-NGO 

partnerships dispensing information, and labelling. This should expand the support base 

beyond those vested interests currently engaged. 

 

Driver: Community and Member State regulatory pressure 

� Implications for policy: the evidence points to the effectiveness and need for regulatory 

intervention in the short to medium term, but in the long term its use is predicted to be less 

influential – thus policy measures should be measured 

 

Barrier: Engaging in biofuels is seen as taking an economic risk for firms; there is little 

reason to engage at the moment.  

Barrier: Customers are unwilling to pay more for biofuels. 

Driver: Those who are engaged see a solid niche market emerging; agricultural producers 

and processors may see advantages. 

� Implications for policy: the financial attractiveness for firms will increase as the market 

grows; growing the market will mean reducing the difference in price between fossil fuels 

and biofuels. In the short term this means measures such as tax breaks, or obligatory blending 

levels for all fuels. Development of the supply side so that it is less expensive will also be 

possible through research support of new technical developments. 

 

Barrier: lack of full-hearted engagement by the oil industry; would be useful for fuel delivery 

supply chain, financial backing, etc. 

� Implications for policy: mandatory blending requirements entail engagement by the oil 

industry, if only at the blending and retail sites. Integration into the full supply chain 

becomes more likely as the financial attractiveness of the sector grows, so the measures to 

improve the market share will probably have an effect here as well. Government research 

support could facilitating collaboration through the supply chain and engage the oil industry 

as well. 
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A full suite of policy options is discussed in work package 3 (a summary table is in the annex 

below). An important factor is finding the link between an identified barrier and the most 

effective policy measure to address it. Work package 4, the expert workshop, and interviews 

under work package 3 will be essential to bridging that gap, and corroborating the findings of 

work package 2. 

 



11. Annex 1: Assessment of policy options to affect modelled variables 

  

 

Key  A - Perceived Environmental Risk 

 B - Perceived Economic Risk 

 C - Perceived Market Pressure 

 D - Perceived Community Pressure 

 E - Perceived Regulatory Pressure 

 F - Technological Capabilities 

 G - Organisational Learning 

 H - Strategic Alliances 

 I - Networks of Collaboration 

 
Explanatory 

variable 

(from key)  

Specific Application of instrument 
Relevant 

Fuels 
Policy Target Timescale 

Conditions for Success Who Needs to Act 

A Campaigns to emphasise risk of 

global warming, and to link biofuels 

as part of the solution to this. 

All Strengthening links 

to environmental 

concerns, especially 

climate change 

Medium 

to long 

Need a system whereby the savings can be 

proved, public concern about the impacts of 

biofuels is currently high. Needs to be addressed 

before an awareness campaign is undertaken 

• NGOs assuming 

conditions for success are 

met 

• National 

government 

• Biofuels industry, 

but likely to engender 

confidence in message 

B Taxes and charges – inc tax 

differentials: 

 

a) Reduction in fuel duties related to 

biofuel type and blend percentage. 

 

b) Reduced use or access charges for 

bio-fuelled vehicles. 

 

 

 

All 

 

 

Mainly 1
st
 

generation 

 

 

 

Market 

 

 

Market 

 

 

 

Short to 

medium 

 

Medium 

Issues of concern is that tax exemptions etc 

promote a market but currently do not consider 

the nature of the products on that market. Has lead 

to lots of dis-information, concerns about 

supporting an unregulated market etc Taxes etc, 

current Member State specific and highly 

variable, not flat across the EU. The level of such 

duties has to be correct 

• National 

Governments 

• European 

Commission – in terms of 

cross Member State issues 

B, C, F a) Subsidy for crop production 

within CAP – use of set-aside land 

Mainly 1
st
 

generation 

Feedstocks 

 

Short 

Term 

The CAP expected to come under increasing 

pressure due to conflicts with WTO rules, any 

European Commission and 

Council 
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b) Subsidies and advance capital 

allowances, etc, for building and/or 

operating biofuel production plant. 

 

c) Regional or rural development 

funding. 

 

Mainly 

ethanol, 

2
nd

 

generation 

 

All 

 

Supply 

chain/production 

 

 

Supply 

chain/production 

 

 

All 

 

 

 

All 

additional/extensions of subsidies may be 

problematic.  

There is provision for funding potentially under 

the new financial perspective for biofuels, 

however, the extent of applicability is still 

uncertain 

C Public procurement: 

 

a) Specification of biofuel blends for 

fleet refuelling. 

 

b) Purchase of fleet vehicles capable 

of using flexible and/or high-

percentage biofuel blends. 

 

 

Biodiesel 

and 

ethanol 

 

Biodiesel 

and 

ethanol 

 

 

Market 

 

 

Market 

 

 

Short 

 

 

Short to 

medium 

Public procurement could lead to the development 

of a bigger market but needs some guarantees of 

the benefits that might result. Important to share 

ideas and practice 

Local authorities, but 

possibly Member State 

guidance on how to do this. 

European Commission – a 

forum to share best practice 

and ideas on this and other 

issues would be of use 

C, E Quotas: 

 

a) National target percentages 

established (e.g. under Biofuels 

Directive) 

 

b) Obligation may be placed on fuel 

suppliers or distributors to include 

specified percentage biofuel blend. 

 

 

All 

 

 

 

All 

 

 

All 

 

 

 

Market 

 

 

Now to 

medium 

 

 

Short to 

medium 

Targets are in place, but the issue is how these are 

achieved. What is the cost efficiency of a 

obligation vs. a tax, which is most likely to lead to 

a positive outcome? Which offers the greatest 

potential 

Member States 

European Commission 

guidance?? 

C, H Establish accreditation to identify 

good quality biofuels with high 

carbon reduction values and 

potentially other environmental 

performance criteria. 

All All Short to 

medium 

This is vital in order for biofuels to be seen as a 

clean technology. Must take into consideration 

international aspects and can not be used as a 

mechanism for protecting the EU market. 

Suggested that there should be certification for 

carbon and a voluntary agreement for other social 

and environmental factors – how might this work?  

European Commission 

CEN 

NGOs 

D Labelling of biofuels and biofuel 

blends – in particular with respect to 

‘well to tank’ net carbon  

All Market Medium Important in terms of awareness raising and 

making sure that actions are carried through, how 

can you ensure quality and that labels reflect true 

CEN? 

European Commission 
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levels? 

D Information campaigns and surveys: 

 

a) Informing farmers of the 

additional opportunities offered by 

biofuels and likely future markets. 

Also information and guidance to 

spread best practice. 

 

b) Campaigns to inform businesses – 

especially fleet operators – of the 

benefits of using biofuels and blends. 

 

 

All 

 

 

 

 

All 

 

 

Feedstocks 

 

 

 

 

Supply chain/market 

 

 

Short to 

medium 

 

 

 

Short to 

medium 

Need to identify what information is necessary to 

provide to these individuals i.e. security in terms 

of continued investment for farmers, quality of 

supply. These must be in place in order for a 

legitimate information campaign to be possible. 

Should such a campaign also provide information 

on e.g. farming practices required to produce 

certain biofuels qualities 

European Commission – to 

provide background 

information 

Member States  

Local Government 

Specialist support agencies 

for agriculture e.g. FWAG 

in the UK 

E Standards: 

 

a) Fuel quality standards; currently 

these restrict the level of biofuels in 

blends.  

 

b) Could mandate higher levels of 

blend, and/or set separate standards 

for high-biofuel blends. 

 

c) Mandating that classes of vehicles 

be capable of using flexible and/or 

higher-percentage biofuel blends; 

and/or set separate standards for 

high-biofuel vehicles. 

 

 

Ethanol 

 

 

 

All 

 

 

 

Biodiesel 

and 

ethanol 

 

 

Market 

 

 

 

Market 

 

 

 

Market 

 

 

Short 

 

 

 

Medium 

 

 

 

Medium 

Need industry to work together to result in 

mutually acceptable standards e.g. biofuels, 

automotive and oil sectors.  

CEN 

Broad variety of Industry 

representatives 

F Additional research into advanced 

techniques e.g. hydrolysis, 

gasification. 

2
nd

 

generation 

Supply chain Short to 

medium 

F Pilot projects to be supported in 

various parts of fuel chain to 

demonstrate feasibility to 

conservative actors in field. 

All Supply chain Short to 

medium 

Need an understanding of the way forward in 

terms of biofuels and certainty over the role of the 

sector in the market place over time 

European Research bodies 
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G Information campaign/workshops 

etc:  

 

a) agricultural best practice  

 

b) demonstrating new technologies, 

etc. 

 

 

Mainly 1
st
 

generation 

All 

 

 

Feedstocks 

 

Supply chain 

 

 

Short to 

medium 

Short to 

medium 

G, I Open method of coordination 

(OMC): 

 

a) Member States to share and 

promote best practice;  

b) promote a single market in 

biofuels in Europe, etc. 

 

 

 

All 

 

All 

 

 

Feedstocks and 

supply chain 

 

Market 

 

 

 

Medium 

term 

E.g. 

consistent 

incentives; 

Long term 

F, H, I Technology platforms: 

 

Coordination of research and 

development to focus on advanced 

methods for innovation. 

 

 

2
nd

 

generation 

 

 

Supply chain 

 

 

Short to 

medium 

At present there is a huge diversity of practice 

across the EU in terms of biofuels, both in policy 

making but also technology use, research regimes 

and supply chain solutions. Processes are 

regularly going on in parallel and there is no one 

place where the whole breadth of stakeholders are 

brought together to thrash out their understanding 

of biofuels for transport, how they might be taken 

forward and best practice within the sector. 

European Commission – 

potentially taking a lead in 

terms of opening a dialogue 

on the issue and bringing 

together some 

understanding of the issues.  

H Promoting best practice in 

cooperation e.g. through new designs 

of contracts in the supply chain to 

reflect long-term needs to develop 

the chain. 

All Supply chain Short to 

medium 

 Industry 

 



12. Annex 2: Example questionnaire 

 

                 POPA-CTDA  

 
 
 
 

Questionnaire on Liquid Biofuels for Transport   
 
Dear colleague 

 

The Institute for European Environmental Policy (IEEP) is part of an international team7 conducting a 

survey and evaluation of barriers and drivers to the uptake of clean technologies in Europe. Our 

findings will feed directly into the design and development of the European Commission’s 

Environmental Technology Action Plan (ETAP). The intention is for ETAP to be drafted in an 

interactive way, engaging a wide range of stakeholders. The attached questionnaire is an important 

element of this process, so we hope that you will spare some time to fill it in, in order to help us to 

improve the climate for technological innovation in Europe. 

 

IEEP is currently engaged in the EU’s High Level Group on CARS21 and its Working group on Fuels, 

so your input will also be welcome in order to inform this important new initiative. 

 

The questionnaire aims to gather information about your experience of barriers and drivers to cleaner 

technologies in the development, manufacture and use of liquid biofuels. The questionnaire should take 

about 30 minutes to complete, as it aims to cover many aspects of the innovation process in a structured 

way. It may be that not all questions are relevant to you. If you have any queries about this survey 

please contact the coordinator of this case study at the address below. 

 

Subject of study 
 

Please note that our analysis is concerned principally with liquid biofuels for use in transport vehicles – 

i.e. bioethanol, biodiesel and other variants such as Fischer-Tropsch diesel, DME, etc. However, we are 

also interested to hear the views of people with a broader interest in biomass or biofuels, or about 

generic issues from related fields such as biomass-to-heat where these are judged to be relevant to our 

study. 

 

Prize 

We very much appreciate the time taken to fill in the questionnaire. To reflect this we will pick one 

lucky respondent at random to win a high quality digital video camera worth €700. (For those 

respondents who already have or do not want the camera, a cash prize is also possible). The winner will 

be contacted once all responses have been processed. We will also offer all respondents a free copy of  

our findings. 

 

Confidentiality 
The information gathered here will be processed and analysed with statistical methods based on central 

trends. This guarantees the confidentiality of individual responses when presenting survey results.  

 

On behalf of the research consortium, thank you again for your time and collaboration. 

 

  
For questions please contact Bio- fuels Case Study Co-ordinator: 

                                                 

7 to learn more about these institutions visit www.popa-ctda.net 
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Ms Catherine Bowyer 

Institute for European Environmental Policy 

28, Queen Anne's Gate 

London, SW1H 9AB 

Tel: 44-(0)20-7340 2671 

Fax: 44-(0)20-77 99 26 00 

e-mail: CBowyer@ieeplondon.org.uk  
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General information 
 

Respondent type :     Developer           Adopter (user)      

Regulator      

      Manufacturer        Distributor           Other      

Organisation’s name:             

European 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 organisation been engaged in the use or distribution of 

biofuels in the past? 

 

                                  

I2. To what extent is your firm presently engaged in using or distributing biofuels?                                   

I3. To what extent does your firm have plans to use or distribute biofuels?                                   
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 Section II assesses your opinions concerning the nature of possible effects on the 
environment 
 

Biofuels are being developed to meet a need for cleaner technologies to address 

environmental concerns. There is therefore an environmental risk associated with lack of 

action in relation to this technology, as well as potential impacts of biofuel production. 

Tick only one box in each row. 

 

Evr1. The environmental effects of current fuels 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 

Ev13 new risk        old risk 

Ev14 pure speculation        scientifically confirmed 

 

 

 

Envr2. The potential environmental effects generated during the production and distribution 

of biofuels are likely to be: 

 
Ev15 controllable        uncontrollable 

Ev16 not threatening        threatening 

Ev17 of very local impact        of global impact 

Ev18 with no fatal consequences        with fatal consequences 

Ev19 equally distributed        affecting people very unequally 

Ev20 non-catastrophic        catastrophic 

Ev21 not affecting future generations        affecting future generations very strongly 

Ev22 voluntary for those exposed        involuntary for those exposed 

Ev23 not affecting me        affecting me 

Ev24 observable        not observable 

Ev25 unknown to those exposed        known to those exposed 

Ev26 arising with long delay        arising immediately 

Ev27 new risk        old risk 

Ev28 pure speculation        scientifically confirmed 

 

 

 

ac 1 The environmental benefits from biofuels are comparable to those of 

other technologies designed to address the same environmental concerns 

                                   

ac2. The benefits of biofuels development outweigh their possible impacts on 

the environment 

                                   

ac3. I have good knowledge about the positive effects adopting biofuels might 

have on the environment 

                                   

ac4.  I have good knowledge about the potential negative effects                                    



IEEP WP2 Report – Biofuels  POPA-CTDA 

 55 

adopting biofuels might have on the environment 

 

ac5 Adopting biofuels may have impacts beyond those which can be directly attributed to them: 

changing perceptions        Make no difference 

setting the scene for other measures        Make no difference 

raising awareness        Make no difference 
 
 

At the moment      

 

                                  

Within the next five years  

 

                                  

Within the next ten years  

 

                                  

 

 

EVR1. The environmental effects created by current fuels 

are likely to be: 
 

In the longer term   

 

                                  

 

At the moment      

 
                                         

Within the next five years  

 
                                         

Within the next ten years  

 
                                         

 

 
EVR2. From an environmental perspective the adoption of 

biofuels is: 
In the longer term   

 
                                         

 

 
 
 

A1. Involvement in the adoption and/or distribution of biofuels for our organisation 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 

Major technical failure        Major technical success 

 
 
 
 

Section III assesses the signals that you perceive in the marketplace in relation 
to the development and sale of biofuels. 
 

Mp1. The pace of technological innovation in our sector is very rapid, and as part of 

this we will soon be moving towards the development of biofuels. 

                                  

Mp2. There is a well-established market for biofuels.                                   

Mp3. Generally speaking, my organisation is a quick follower regarding advances in 

environmental technologies, the development of biofuels is not an exception 

                                  

Mp4. Most consumers think that companies should develop/adopt biofuels                                   

Mp5. Most consumers will be pushing organisations to develop/adopt biofuels.                                   

Mp6. Generally speaking, this organisation does what consumers think we should do 

regarding environmental issues. 

                                  

Mp7. Competition within industry is very hostile creating an unfavourable business 

climate and limited market opportunities. This will push us to adopt biofuels. 

                                  

Mp8. The market is very heterogeneous, challenging firms to maintain a broad line of 

products to match the diversity of customers needs. This will push industry to adopt 
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and distribute biofuels. 

Mp9 The wider public will be willing to use biofuels once they are brought to market                                   

Mp10. The biofuels industry is pushing to adopt biofuels.                                   

mp11. The oil industry is pushing to adopt biofuels.                                   

Mp12. Competition in the market place will push the development/adoption of biofuels                                   

Mp13. Generally speaking, this organisation is a pioneer regarding advances in 

environmental technologies; the development of biofuels is not an exception. 

                                    

  

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

MP. In general it can be said that the signals (demand) from 

the marketplace (example: customers, suppliers and 

competitors) for engagement in the development/adoption of 

biofuels are: In the longer term   

 
                                  

 

 
 
Section IV gathers your opinion concerning the general demand for biofuels. 
 

Cp1. My Member State governmental bodies think that biofuels should be 

developed/adopted  

                                  

Cp3. Mass media reports (via radio, TV, newspapers, etc) are pushing for the adoption 

of biofuels. 

                                  

Cp4. Independent experts in biofuels are pushing for the adoption of biofuels                                   

Cp5. The local and regional community thinks that biofuels should be developed.                                   

Cp6. People in the local and regional community will be pushing the 

development/adoption of biofuels within the next five years.  

                                  

Cp7. Generally speaking, organisations do what people in the local and regional 

community thinks they should regarding environmental issues. 

                                  

Cp8. The local community is well organised, they can lobby and pressure for the 

development of biofuels. 

                                  

Cp11. Environmental NGOs are pushing for the adoption of biofuels.                                   

Cp12. There are important pressure and interest groups that oppose the adoption of 

biofuels. 

                                  

Cp13. Pressure and interest groups that oppose the diffusion of biofuels have the power 

to delay such a process. 

                                  

Cp14. Agricultural representatives are pushing for the adoption of biofuels.                                   

At the moment      

 
                                   

Within the next five years  

 
                                   

Within the next ten years  

 
                                   

 
CP In general, the pressure from the community (local and 

regional NGOs, pressure groups, etc.) in relation to biofuels 

is:  

 In the longer term   

 
                                   

 

 

 

Section V assesses the general demand for biofuels from diverse institutions. 
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rp.1 Environmental authorities think that biofuels should  be developed/adopted.                                   

rp2.  Environmental authorities will be pushing the development of biofuels                                    

rp3. Our local environmental authorities have implemented policies to encourage 

biofuel development. 

                                  

rp4 The effects of local measures designed to encourage the development of biofuels 

are: 

                                  

rp6. Our national environmental authorities have implemented policies to encourage 

biofuel development. 

                                  

rp8 The effects of national measures designed to encourage the development of 

biofuels are: 

                                  

rp9 International agreements such as Kyoto will push the adoption biofuels, within 

the next five years. 

                                  

rp10 The effect of biofuels policy adopted by the European Union is                                   

rp11. Generally speaking companies follow what the EU Directives prescribe.                                   

rp12.The European Commission has the capabilities to force us to adopt biofuels                                   

rp14 Policy for the waste sector is pushing the adoption of biofuels                                   

rp15 Policy for the agricultural sector is pushing the adoption of biofuels                                   

rp16 Policy for the energy sector is pushing the adoption of biofuels                                   

rp17 Policy for the transport sector is pushing the adoption of biofuels                                   

rp18 Trade policy is pushing the adoption of biofuels                                   

rp19 The inhibiting effect of a lack of standardisation for biofuel quality is,                                      

rp20 The inhibiting effect of a  lack of certification for biofuel environmental 

performance is  

                                  

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 
RP. There are several regulatory institutions (e.g. 

EU Commission, our national authorities) pushing 

us to adopt biofuels. 

 In the longer term  

  

                                  

 

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

psp2. Most people and institutions that are 

important for the success of our organisation think 

that we should adopt biofuels 

 In the longer term 

   

                                  

 

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

psp1. In general the social pressure (e.g. from the 

community, the market place, government agencies 

and public institutions, etc.) in relation to biofuels 

is: 

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

  

Tc1. There is the R&D capability to investigate the feasibility of biofuels.                                   

Tc2. There are the capabilities to develop and test experimental biofuels.                                   

Tc3. It is possible to estimate the implementation and manufacturing costs for 

biofuels. 

                                  

Tc4. It is possible to assess technological feasibility of biofuels.                                   

Tc6. There are enough resources to invest in innovative activities for the 

development and adoption of biofuels. 

                                  

Tc7. The certainty that the development and adoption of biofuels can be 

accomplished is: 

                                  

Tc8. It is possible to identify and assess suppliers and procurement chains for key 

components that ensure the success of biofuel development and adoption. 

                                  

Tc9. In order to promote biofuels diffusion such assessments should be linked to 

certification. 

                                  

Tc10 Developing/adopting biofuels will encourage further technological innovations 

in relation to fuels. 

                                  

Tc11 The development of biofuels will be followed up by research and development 

of other similar technologies further from market. 

                                  

Tc12 A rolling programme of technological change will have a positive impact on 

investment in and the uptake of biofuels. 

                                  

Tc13 Research and development in relation to biofuels should become more 

focussed. 

                                  

Tc14 A conflict exists between the need to bring biofuels to market and the 

numerous strands of research into biofuels development? 

                                  

 

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

TC1. The level of state of the art knowledge available in 

the marketplace in relation to biofuels, their adoption and 

development is: 

 
In the longer term   

 
                                  

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

TC2.: The technological capabilities required to launch a 

biofuel that meets profit and/or business requirements 

while matching environmental demands are: 
In the longer term   
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Section VII assesses your company’s capabilities to develop biofuels. 
 
 

L1. The integration of a diversity of specialties (professionals) to develop and adopt 

biofuels is 

                                    

L2. To develop biofuels it is important to have people with different world views 

working together (i.e. those with agricultural expertise and those with expertise in 

relation to fuel manufacture, understanding of different cultures and languages) 

facilitating learning and understanding. This is: 

 

 

                                    

L4. Regarding the biofuels the assembly of problem solving teams to ensure a 

creative atmosphere is something: 

                                    

L5. Our organisation contains individuals that have the knowledge to develop 

biofuels from drawing board to full scale production. 

                                  

L6. Our organisation contains individuals that have the power and influence to 

promote innovation or change towards biofuels.   

                                  

L8. Most people within our organisation value the experience of acquiring new skills 

and abilities. 

                                  

L9. Firms are able to promote participation in organization-wide continuous 

improvement activity towards the development of cleaner fuels. 

 

                                  

L10 There is an effective pool of expertise regarding all elements of biofuels 

making it possible to bring them easily to market. 

 

                                  

 

   L11.  The importance of the following knowledge or experience within industry is: 

 
Biomass harvesting logistics 

are important 

       Biomass harvesting logistics are 

not important 

Experience in the market 

place with biofuels is 

important 

       Experience in the market place 

with biofuels is not important 

biomass harvesting logistics 

are important 

       biomass harvesting logistics are 

not important 

Experience in the market 

place with biofuels is 

important 

       Experience in the market place 

with biofuels is not important 

 
 

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

L. Companies have the necessary organisational 

capabilities to develop/adopt biofuels. 

 
In the longer term   

 
                                  

 

 
Section VIII assesses how easy is for your company to perform strategic 

alliances with suppliers and customers. 
 

Al1. With respect to biofuels, finding partners for strategic alliances that ensure 

strengths and complementarities of innovative capacity and know-how is. 

 

                                    

Al2. Concerning the development of biofuels, finding partners for strategic alliances 

that ensure trust, honesty, win/win commitment, good reputation is something. 

                                    

Al4. Finding those willing to fund the development of biofuels is.                                     

Al5. Making strategic alliances to develop biofuels is supported by the head of our                                     
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organisation . 

Al6. Our company has successful experience working with others to innovate and 

promote environmental technologies.  

                                   

Al7. Firms have the capability to influence their suppliers in order to facilitate the 

clean development/production of biofuels 

                                  

Al8. Firms have the capability to influence their suppliers to develop (or adopt) cleaner 

substitutes for the production processes needed to produce biofuels. 

                                  

 

At the moment      

 
                                    

Within the next five years  

 
                                    

Within the next ten years  

 
                                    

 

AL. After assessing what is needed to succeed in 

making strategic alliances it can be said that: the 

development of strategic alliances (with suppliers, 

customers or competitors) to develop biofuels is 

 
In the longer term   

 
                                    

 

 

 
 

Section IX assesses your capabilities to perform networks of collaboration to develop 

biofuels 
 

nwk1. It is possible to establish networks of collaboration with Universities to 

out-source know-how to develop biofuels. 

                                  

nwk2. …with Environmental Agencies                                    

nwk3. …with public R&D laboratories.                                   

nwk4. …with suppliers of raw materials and other inputs.                                   

nwk5. …with consultancy firms who have expertise in relation to biofuels.                                   

nwk6. …with other similar organisations to transfer expertise.                                   

 

At the moment      

 
                                    

Within the next five years  

 
                                    

Within the next ten years  

 
                                    

 

Nwk. After assessing capabilities to establishing 

networks of collaboration it can be said that: Establishing 

networks of collaboration to acquire know-how to 

develop biofuels is: 

 
In the longer term   

 
                                    

  

At the moment      

 
                                   

Within the next five years  

 
                                   

Within the next ten years  

 
                                   

 

 

C1. In general, how much capacity does your 

organisation have in relation to biofuels? 

 In the longer term   

 
                                   

 

At the moment      

 
                                  

Within the next five years  

 
                                  

Within the next ten years  

 
                                  

 

C2. If a company wanted to develop biofuels, use or sell 

them, they could do it:   

 

In the longer term   
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In Section X we would like your opinion about the economic benefits and risks of developing 
and adopting biofuels. 

 
er1. The business opportunity arising from the launching of biofuels as a new market 

niche is: 

                                   

er2. For firms adoption of biofuels may allow them to avoid the uncertainty of changes 

in environmental regulations: 

                                   

er3. The R&D required to develop biofuels is likely to be:                                    

er4. The costs associated with this amount of R&D are likely to be:                                    

er5. The duration of biofuel development before it reaches a competitive stage is likely 

to last:  

                                    

er7. For a firm the advantages (e.g. distribution effects and novelty of product) of 

pioneering the launch of biofuels are likely to be: 

                                   

er8. If a firm were to launch a biofuel it would be considered “ahead of its time”.                                    

er9. In relation to biofuels firms prefers to be followers rather than pioneers.                                    

er10. Customers’ willingness to pay for a more expensive but cleaner fuel is likely to be:                                    

er12. The growth opportunities that arise from making strategic alliances with others to 

promote the development of biofuels are likely to be; 

                                   

er13. What is the likelihood that firms will have the necessary financial resources in 

time to develop biofuels? 

                                   

er14. What is the likelihood that firms will have the necessary human and intellectual 

resources in time to develop biofuels? 

                                   

er15. What is the likelihood that investment in the development of biofuels will affect 

positively the competitiveness of a company? 

                                   

er16. To what degree can biofuels compete against existing technologies in the market                                     

er17. If a company were to pioneer the development of biofuels what is the likelihood 

that it may have substantial losses? 

                                  

er18. The certainty that a venture developing biofuels can be accomplished is:                                    

er19 The effect of biofuels development on the competitiveness of agricultural 

producers is likely to be: 

                                  

er20 The effect of biofuels development on the competitiveness of agricultural 

processors is likely to be:  

 

                                  

er21 The effect of biofuels development on the competitiveness of fuel industry is likely 

to be:  

                                  

er22 The effect of biofuels development on the competitiveness of oil companies is 

likely to be:  

                                  

er23 The effect of biofuels development on the competitiveness of car companies is 

likely to be:  

                                  

 

At the moment      

 
                                     

 

Within the next five years  

 
                                     

Within the next ten years  

 
                                     

 

 

ER. For a firm the development of biofuels seems to 

imply: 

In the longer term 
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At the moment      

 
                                          

Within the next five years  

 
                                          

Within the next ten years  

 
                                          

 

 

A2. The development of biofuels may have, for our 

organisation ….. 

 In the longer term 

  

                                          

 

At the moment      

 
                                          

Within the next five years  

 
                                          

Within the next ten years  

 
                                          

 

 

A3. The development of biofuels seems to have, for 

the environment….. 

 In the longer term 

   

                                          

 
At the moment      

 
                                          

Within the next five years  

 
                                          

Within the next ten years  

 
                                          

 

A4. The development of biofuels seems to have for the 

agricultural sector….. 

 

In the longer term 

   

                                          

 
At the moment      

 
                                   

Within the next five years  

 
                                   

Within the next ten years  

 
                                   

 

I4. After evaluating the outcomes, pressures and 

capabilities to develop biofuels what is the likelihood that 

your organisation will engage in the development of this 

new product? In the longer term 

   

                                   

 

At the moment      

 
                                   

Within the next five years  

 
                                   

Within the next ten years  

 
                                   

 

I5. What is the likelihood that your organisation will 

engage further in the development of cleaner 

technologies in general?  

 In the longer term 

   

                                   

 
 

Innovation business cycle –  We would be grateful if you would fill these questions in 
to provide some context to us in relation to your organisation. Please ignore if 
inapplicable to your role in relation to biofuels development egg. regulators and users 
may find some questions inapplicable 
 

(bc1)  What do you regard as the main source of product innovations in your company?  

  Our own R&D laboratories 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 product from our suppliers  

(bc2)  What do you regard as the main source of process innovations in your company?  

  Our own R&D laboratories 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  

(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  
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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  

(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  

(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, which 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  

(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      

 

 

 

 


