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ABSTRACT 
 

 

Biofuels are liquid fuels made from plants and are designed to substitute for fossil 
fuels such as petrol and diesel. Biofuels are seen as an alternative fuel with large 
benefits in terms of reducing carbon emissions. However, arguably, it also 
contributes to some negative impacts in causing environmental damage. Since the 
UK biofuels market is still in its infancy, it is understandable that studies exploring 
and evaluating this area are not amply documented. This dissertation is trying to fill 
the gap by examining biofuels value chains and innovation networks in the UK. It 
draws upon the theories of value chain and distributed innovation to analyse the 
fieldwork data and to determine the critical success factors and the development of 
the UK-based biofuels value chains and innovation networks. Using qualitative 
methods, this study suggests that in terms of biofuels value chains, the concept of the 
division of labour is associated to the determination of vertical integration or 
disintegration, in which the main principle is the trade-off between flexibility and 
expertise. The development of the value chains and innovation networks has a 
connection since both need to change their existing systems in order to progress in 
the future. While initially the establishment of an innovation network is involved, the 
reconfiguration of value chain can exist as a consequence of the circumstances. This 
paper offers a distinctive concept that innovation can initiate a process that disrupts 
the existing value chain to create the new one. It also pinpoints some critical success 
factors as means in order to acquire the value chains construction and to generate the 
innovation competences.  
 
 
 
Keywords: 
biofuels, value chains, innovation networks, critical success factors, development, 
division of labour, distributed innovation 
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Chapter 1 

Introduction 
 

 

1.1. Introduction 

The chapter 1 of this dissertation looks at the background why this dissertation 

should be presented. It conquers the appropriateness of this dissertation which 

associates with the current industrial context and the purposes. This chapter also 

provides the summary of the dissertation which the overall structure of the 

dissertation can be produced. 

 

In order to achieve those objectives, several sections will be provided. The second 

section will discuss automobile’s fuels challenge. The third section will examine 

current industrial context of biofuels. The fourth section will explicate research aims 

and questions. Summary of the dissertation will follow in the fifth section of this 

chapter. 

 

1.2. Automobile’s Fuels Challenge 

Oil prices are likely to continue to rise since oil reserves are predicted to dwindle 

over the next 50-60 years. It has become a critical issue because many activities such 

as automobile depend on oil as a fuel. It will cause a great problem in the future if 

we cannot find another source as a substitute. Most of the cars are using fossil fuel, 

such as gasoline and diesel presently. In the United Kingdom (UK) from 2001-2003, 

cleaner cars currently represent less than 1% of all car sales (Lane, 2005). The 

situation is likely to change dramatically over the next decade. This is being driven 

by a growing awareness about the financial and the environmental costs of motoring, 

and by an increasing number of cleaner car models on the showroom floor. 

 

According to Department for Environment Food and Rural Affairs (2007), by 2010 

in the European Union’s countries, 5% of road transport fuel is expected to be from 

renewable sources. Consequently, renewable energy to substitute oil as a source of 

automobile’s fuel is really demanded. There are many cleaner car options. Firstly is 
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biofuels, such as biodiesel and bioethanol. Secondly is Gaseous Fuels, such as 

natural gas and liquefied petroleum gas (LPG). Thirdly is electricity. Fourthly is 

hydrogen. Fifthly is battery-electric. Sixthly is hybrid-electric. The last fuel is fuel 

cell-electric. Many of those cleaner vehicles face considerable challenges and costs. 

It also can be examined that biofuels are currently the only fuel for the transport 

sector that is compatible with the existing mix of engine technologies and fuel 

delivery infrastructure. 

 

1.3. Current Industrial Context of Biofuels 

One of the alternative solutions as an automobile’s fuel is Biofuel. Biofuels are 

liquid fuels made from plants and are designed to substitute fossil fuels such as 

petrol and diesel. Biofuels can be manufactured using different processes which can 

be grouped into two categories: the first and the second generation (National Non-

Food Crops Centre, 2007). In the first generation processes, specific crops as 

feedstock are required. They can be used to produce biodiesel and bioethanol. The 

technologies used are simpler than the second generation, which will cause lower 

capital costs. This processes use plant oils, methanol and sodium hydroxide. Then, in 

the second generation processes, a wider range of sources is used. The sources are 

referred to biomass (plant-derived material), or lignocelluloses (molecules that are 

found in all plants). These processes can use any biomass, includes crop residues, 

food waste, and municipal solid waste.  

 

The UK has a growing biofuels industry, using the first generation technologies. The 

feedstocks are mainly food crops like oilseed rape, sunflower oil, corn, wheat 

(NNFCC, 2007). A regulation about biofuels, Renewable Transport Fuel Obligation 

(RTFO), was introduced on 15 April 2008. The Renewable Fuels Agency (RFA) has 

been established by the Government to implement it (RFA, 2008). The RTFO will 

oblige fossil fuel suppliers to certify that by 2010 biofuels account for 5% by volume 

of the fuel supplied on the UK forecourts. The purpose of the RTFO is to diminish 

the UK's contribution to climate change and its dependence on fossil fuels 

(Renewable Fuels Agency, 2008). 
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The main debates surrounding the issue of Biofuels will be revisited. It seems to be 

ovbious that biofuel is a controversial alternative solution which has critical success 

factors that should be measured precisely. Biofuels are seen as an alternative fuel 

with large benefits in terms of reducing carbon emissions. But on the other hand, it 

arguably has a negative impact in causing environmental damage (DEFRA, 2007). 

Throughout the entire supply chain, biofuels have a range of environmental impacts 

that need to be evaluated. The extent of impacts such as Greenhouse Gas (GHG) 

emissions, water consumption, biodiversity, eutrophication, and air pollution vary 

according to how the feedstock is produced, converted and how efficiently it is 

eventually distributed and used. 

 

By using the critical success factors, enormous benefits of biofuels can be provided 

for the UK in the future, both for the economy and the environment. Therefore, it 

will be worthwhile to learn the critical success factors and the development of the 

UK-based biofuels value chains and innovation networks. As a result, the research 

aims and research questions will be presented. 

 

1.4. Research Aims and Questions 

The critical success factors of the UK-based biofuels industry have attracted many 

researchers. It may because this issue has a substantial impact in the national 

economic performance. Because the UK biofuels market is still in its infancy, there 

are still few studies conducted to explore and evaluate this area. 

 

The aim of this study is mainly to explore the critical success factors and the 

development of the UK-based biofuels value chains and innovation networks. In 

short, the research questions of this study as follow: 

• How well-developed are the relationships between actors inside the UK-

based biofuels value chains? 

The purposes and durability of relationships between specific firms with 

others in the value chain, such as with agribusiness firms, farmers, 

agricultural enterprises, biofuel producers, oil companies, retailers, and end 

users will be mainly determined. 
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• How well-developed are the relationships between actors within the UK-

based biofuels innovation networks? 

The objectives and durability of relationships between specific firm with 

others in the innovation networks, such as car manufacturers and basic 

research institutions will be mainly examined. 

• What are the critical success factors of biofuels in the UK? 

The critical success factors can be defined as an achievement in obtaining the 

value chains construction and creating the innovation capabilities. 

 

1.5. Summary of The Dissertation 

From the rationalisations above, it can be concluded that the main purpose of this 

dissertation is to examine the biofuels value chains and innovation networks in the 

UK. It will consider the critical success factors that are important for establishing 

new biofuels value chains and new biofuels innovation networks. The results of 

these ideally can be guidelines and determinant to achieve enormous benefits of 

biofuels in the UK. 

 

In order to answer the research questions of this dissertation, five chapters will be 

structured along with this chapter 1. The chapter 2 is literature review. Theoretical 

background such as concepts of value chain, distributed innovation concepts: 

emergence of open innovation, development of innovation networks, collaboration 

for innovation, and also the critical success factors of value chains and innovation 

networks will be discussed in this chapter. The chapter 3 is research methodology 

and empirical approach. This chapter will discuss the research design, framework for 

the research, research approach, research strategy, data collection, and limitations. 

 

The chapter 4 is biofuels value chains and innovation networks in the UK. This 

chapter will explicate these findings and analysis: biofuels actors, biofuels value 

chains, and biofuels innovation networks in the UK as well as their innovation in 

creation of value chains. The chapter 5 is the critical success factors of the UK-based 

biofuels value chains and innovation networks. This chapter will investigate these 

findings and analysis: the critical success factors for the UK-based biofuels sector, 

biofuels value chains, and biofuels innovation networks.  
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The chapter 6 is conclusion. This last chapter will examine biofuels value chains and 

innovation networks in the UK, critical success factors of biofuels in the UK, overall 

appraisal, limitations, and further research. 
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Chapter 2 

Literature Review 
 

 

2.1. Introduction 

The chapter 2 explores the theoretical background of this dissertation. It presents the 

theories as the main guidelines for the case study. The theoretical backgrounds that 

will be examined are open innovation, collaboration for innovation, innovation 

networks, and value chain. 

 

In order to examine those theoretical backgrounds, several sections will be provided. 

The second section will examine concepts of value chain. The third section will 

explicate the distributed innovation concepts: emergence of open innovation, 

development of innovation networks, and collaboration for innovation. The fourth 

section will discuss the critical success factors of value chains and innovation 

networks. Conclusion will follow in the fifth section of this chapter. 

 

2.2. Concepts of Value Chain 

There are many definitions of the term ‘supply chain’. One of those is typical, which 

has been illustrated by Lysons and Farrington (2006) as  

“Network of organisations that are involved, through upstream and 
downstream linkages, in the different processes and activities that produce 
value in the form of products and services in the hands of the ultimate 
customer or consumer”.(p.91) 

 

Supply chain and value chain are synonymous. The definition of value chain has 

been depicted by Lysons and Farrington (2006) as  

“A linear map of the way in which value added by means of a process from 
raw materials to finished delivered product (including service after 
delivery)”.(p.101) 

 

A company has to add value either directly or indirectly to the end customers, if it 

wants to be a member of the value chain. If the company adds value directly to the 

end customer, it is essential to know how to create value for the customer and what 



17 

 

things affect and form the customer’s value thinking (Porter & Kramer 1999, Kim & 

Mauborngne 1999). 

 

General value chain concepts have been explained in different ways. The value chain 

concepts used are based on the model by authors, such as Porter (1985), Hines 

(1994), Cronin (1995), Cox (1996), and Christopher (1998). However, the most 

popular value chain concept is based on Porter’s (1985) value chain. 

 

There are two main factors in the value chain management concepts: Utility Level of 

Technology in Value Chain, and Knowledge Level of Value Chain (Breite & 

Vanharanta, 2004). Utility Level of Technology in Value Chain implies how well the 

value illustrated chain concept in regard to the technical connection of supply chain. 

If the degree of technical supply chain integration is high, the changes of product 

specifications and collaborate with different suppliers are demanded. For instance, 

the car manufacturers in automobile industry should collaborate with many spare 

parts suppliers to match their requirements in proper technology. If the degree of 

technical supply chain integration is low, the value chain concept is usually part of 

the company’s normal activities and reveals mainly a company’s internal functions. 

 

Secondly, Knowledge Level of Value Chain denotes how sensitive the value chain is 

to change in the market. If both the knowledge level of the supply chain and the 

ability to explain the market are high, the value chain members should manage 

information in a proactive manner. If the ability to explain the market is low, it 

means that the value chain is passive to any changes in the market. For instance, the 

changes of customer’s needs in specific market will not be well-analysed since the 

knowledge level of value chain is low. 

 

The specialisation or division of labour by Smith (1776) should also be concerned as 

a main concept in the value chain since it is perhaps the most important single 

concept in economics. Smith (1776) stated that 

“The greatest improvement in the productive powers of labour, and the 
greater part of the skill, dexterity, and judgment with which it is any where 
directed, or applied, seem to have been the effects of the division of 
labour”.(p.1) 



The division of labour can increase the productivity of labour based on three reasons 

(Smith, 1776). Firstly, by diminishing every worker’s task to one operation, and by 

making this operation the sole commerce of his life, obviously it will raise the 

workers ability. Secondly, the workers do not have to switch tasks continuously 

which will save time and money. It is impossible to pass very quickly from one kind 

of work to another with quite different tools.  

 

Thirdly, how much labour is facilitated by the application of proper machinery 

should be considered. However, many of the improvements in machinery have been 

the inventions of workers who had experiences in utilising the machines since they 

naturally turned their thoughts towards finding out easier methods of performing it. 

The phrase "division of labour" is employed in various contexts, but always with the 

general meaning that different tasks are undertaken by different groups of people 

(Vickery, 2008). 

 

In biofuels value chain, division of labour can be considered to determine the 

requirements of vertical integration or disintegration. The example of this can be 

analysed by considering simple value chain in biofuels industry (Figure 2.1.). The 

disintegration can be represented by the shared tasks between actors in those five 

operations. Obviously, the disintegration is related to specialisation that the benefits 

have been explained above. On the contrary, the integration can be characterised by 

two or more tasks that can be done by one actor. For instance, oil companies can do 

biofuels production, distribution, and retail. The main advantage of the integration is 

the companies' flexibility. 

 

 
Figure 2.1. Simple Value Chain in Biofuels Industry 
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2.3. Distributed Innovation 

Distributed innovation systems are an approach to organise innovations that looks to 

obtain knowledge outside the boundaries of an organisation (Lakhani & Panetta, 

2007). There are some examples of theoretical concept within the distributed 

innovation, such as open innovation, innovation networks, and collaboration for 

innovation. Those three concepts will be used in this dissertation. 

 

2.3.1. Emergence of Open Innovation 

Currently, knowledge is far more widely distributed when it compared with several 

years ago. This far greater diffusion of knowledge alters the viability and desirability 

of a closed innovation approach to accessing and acquiring new ideas to the market 

(Chesborough, 2003). Thus, the very successful model of closed innovation within 

firms as a conventional paradigm has increasingly given way to a more diffused; 

more externally focus strategy of organising innovation as a modern paradigm. By 

considering this new paradigm, several companies (start-ups, younger companies, or 

even large companies) can continue in gaining profit from their innovation 

investments. It is obvious that people can stimulate new ideas by possessing an open 

mind-set and a broad perspective from outside towards the needs for their firms. 

 

Traditional paradigm that companies used to manage their own industrial Research 

and Development (R&D) is indeed over in most industries. However, it does not 

mean that internal R&D itself has become obsolete (Chesborough, 2003). Thus, a 

new logic of innovation to replace the logic of the old one is required. Companies 

have to organise themselves in order to leverage this distributed landscape of 

knowledge, in place of disregarding it in the pursuit of their own internal R&D 

plans. The new logic changes the old assumption on people’s head. Instead of 

making money by gathering technology for company own use, you make money by 

leveraging multiple paths to market for your technology. Rather than restricting the 

research function exclusively in order to inventing new knowledge, good research 

practice also includes accessing, acquiring, and integrating external knowledge. 

 

The emergence of this new approach is based on a different knowledge landscape, 

with a diverse logic about the sources and uses of ideas. The open innovation 
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indicates that valuable ideas can obtain from inside or outside the company, and can 

provide to market from inside or outside the company as well. This approach 

produces a new concept where it places the external ideas and paths to the market on 

the same level as the external ideas and paths to the market during the closed 

innovation era. So, for a company, learning from others is as essential as building in-

house development in every part of the company. 

 

Based on Chesborough (2003), developing the understanding of the relationships 

between the parts of a system and the system as a whole is a critical role for a 

company’s innovation system. Besides that, company’s architectures have powerful 

implications for how the value chain and surrounding ecosystem will be constructed. 

Companies often operate in markets that are heavily dependent on others. When they 

do not include the whole innovation ecosystem, innovation can be a costly failure. 

The open innovation approach requires companies to focus on the value chain of its 

customers, rather than just attaching with its traditional research heritage. Therefore, 

companies should develop the innovation networks with other companies. 

 

2.3.2. Development of Innovation Networks 

The definitions of networks vary, but one of those definitions has been described by 

Dodgson (2003) as a form of business and innovation system. It can be considered to 

be an open system of interconnected firms and institutions with related interest. It 

has advantages in the dynamic and learning potential. 

 

According to Powell and Grodal (2005), networks can play a distinguished part to 

the innovative capabilities of firms by revealing them to novel sources of ideas, 

determining access to resources, and increasing the transfer of knowledge. This 

network is more than just an aggregation of bilateral relationships. Therefore, the 

configurations, nature, and content of a network impose additional constraints and 

present additional opportunities. 

 

A network can stimulate the actions of its members in two different ways (Tidd et 

al., 2005). First is through the flow and sharing of information within the network. 

Second is through the differences in the position of actors in the network, which 
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causes power and control imbalance. As a result, the position and organisation 

engaged in a network is a matter of great strategic importance, and reflects its power 

and influence in that network. 

 

Research on inter-organisational networking suggests that eight core processes need 

managing in a network, effectively treating it as if it were a particular form of 

organisation. (Tidd et al., 2005). Those eight core processes and their underlying 

questions are: 

1. Network creation: How the membership of the network is defined and 

maintained 

2. Decision-making: How (where, when, who, etc) decisions get taken 

3. Conflict resolution: How (and if) conflicts are resolved 

4. Information processing: How information flows and is managed 

5. Knowledge capture: How knowledge is articulated and captured to be available 

for the whole network 

6. Motivation / commitment: How members are motivated to join/remain in the 

network. For instance, through active facilitation, shared concerns for 

development 

7. Risk/benefit sharing: How the risks and benefits are shared 

8. Integration: How relationships are built and maintained between individual 

representatives in the network 

 

Based on Powell and Grodal (2005), complex networks of firms, universities, and 

government labs are critical characters for many industries, especially in fields with 

rapid technological progress, such as biotechnology. Thus, the capability of firms in 

establishing and maintaining networks are also required in biofuels industry. 

 

There are two types of ties characteristics in networks: strong ties and weak ties 

(Powell & Grodal, 2005). Strong ties are based on the common interests, so most 

information that is distributed supports existing views. It is also significant for the 

social foundation. In biofuels industry, the implementation of strong ties relationship 

can be represented by networks between oil companies in order to develop new 

technologies. On the other hand, weak ties present novelty in the form of different 
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ideas, and by initiating new information. The example of these ties is the relationship 

between biofuels producer and university in order to obtain new knowledge from the 

university researches. Strong ties often prove to be more effective at the exchange of 

complex information, but much of the novel information that a person receives come 

from weak ties. Powell and Grodal (2005) also emphasise that experience with 

collaboration and centrality in the network derived from those ties are important 

determinants of innovation among biotechnology firms, such as firms within the 

biofuels industry. 

 

As the role of a network is different for all its members, there will always be 

rationales to alter the network and possibilities to do so. A network can never be 

optimal in any generic sense, as there is no single reference point, but is inherently 

adaptable. These inherent instability and imperfection mean that networks can 

evolve over time. 

 

2.3.3. Concept of Collaboration for Innovation 

There are three trends in the business environment that suggest a growing role for 

inter-firm cooperation (Contractor & Lorange, 2002). First, changes in regulatory 

regimes worldwide that have encouraged alliances formation by breaking up former 

oligopolies and enhancing competition. It deals with changes in laws and 

deregulation at the global and national levels. For instance, the emerging system of 

intellectual property protection under the aegis of the World Trade Organisation 

(WTO) will inevitably further enhance alliances. The reason of this is because 

enforcement of Intellectual Property Rights (IPR) reduces concerns of 

misappropriation of technological rent, while providing a structure for its collection, 

even from distant alliance partners abroad. 

 

Second, changes in the business environment which regulatory is not included. In 

general, a negative correlation exists between environmental or technological 

stability and firms’ desire for inter-firm cooperation (Contractor & Lorange, 2002). 

For instance, rapid change in technology and a more uncertain environment are 

triggering firms to form more alliances. As a result, it can obtain lower R&D costs 

and risks because total R&D outlay of a coalition can be significantly less than the 
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same effort used in a single firm. Alliances also provide a strategic response in 

complex product that requires multiple sources of knowledge and technology. 

 

Third, changes in industry synergies or practice. There are inputs from changes in 

production and distribution, such as flexibility preferred over the lowest cost and a 

reduction in the size of the average production run. By considering information 

technology, alliance transactions costs such as technology transfer, monitoring, and 

communication will be reduced. Simultaneously, the benefits of the coalition 

approach such as capturing larger market share by faster response and heightened 

customer satisfaction can be gained. 

 

Collaboration can develop more efficient process. Innovation associates with 

uncertainty, whether it is uncertainty in market or technology (Tidd et al., 2005). 

When the uncertainty is high, organisation interacts more to access new knowledge 

and resources from others. As a result, the locus of innovation is found in networks 

of learning, rather than in individual firms. 

 

According to Tushman and Anderson (2004), firms can collaborate with three 

different actors. Firstly is collaboration with users. It can provide complementary 

knowledge and assets, which is common when market and technology uncertainty is 

high. Secondly is collaboration with suppliers. By doing this collaboration, 

knowledge of emerging technologies can be gained. Thirdly is collaboration with 

science-based institution. The main purpose of this collaboration is to acquire source 

of basic knowledge or research. By considering those three different actors, it can be 

inferred that the first and the second are collaborations in existing value chains, 

which every company seems to have these collaborations obviously. But, the third 

type assigns the significance of collaboration with actors outside value chains, such 

as science-based institution, that also should be well-developed. 

 

There are several purposes of collaboration for innovation. Based on Tidd (et al., 

2005) and Contractor and Lorange (1988), there are several strategic rationales for 

forming cooperative relationships. One is to reduce the cost of technological 

development or market entry. Two is to reduce the risk of development or market 
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entry. Three is to achieve scale economies in production. Four is to reduce the time 

taken to develop and commercialise new products. Usually, one company’s 

peripheral technologies are another’s core activities. Therefore, it seems to be 

obvious that source such technologies externally are worthwhile, rather than to gain 

cost, risk, and especially timescale related to in-house development. 

 

One of the crucial reasons of a company to collaborate with others is to bring new 

knowledge to the company (Dodgson, 2000). To a large extent, the writer shares this 

view. Particularly, by doing the collaboration, every company can get the access to 

acquire the knowledge of their partners. Therefore, by optimising this exclusive 

access, companies can acquire new knowledge from others to develop their own 

companies. 

 

Regardless of whether collaboration is driven by strategic motives, such as filling in 

missing pieces of the value chain, or by learning considerations to gain access to new 

knowledge, or by embedded in a community of practice, connectivity to an inter-

organisational network and competence at managing collaborations have become 

key drivers of new logic of organising (Tushman & Anderson, 2004). 

 

From the study by Vinding (2000), some conclusions about the impact of 

collaboration for innovation by considering interviews with manufacturing firms are 

examined. It can be concluded that impact of collaboration for innovation is 

significantly associated with both the type of partner and the pattern of previous 

collaborative relationships. Thus, the study in understanding the forms of 

collaboration is expected. 

 

There are many forms of collaboration (Tidd et al., 2005). Firstly is the subcontract 

or supplier relation. The typical duration of this form is short term. On the one hand, 

it has advantages in reducing cost, risk, and lead time. On the other hand, it has 

disadvantages in the search costs, product, performance, and quality. Secondly is the 

licensing. It is a fixed term form and it has an advantage in the technology 

acquisition. But, it has disadvantages in the contract cost and constraints. 

Subcontract and licensing have the similarity in terms of the appropriateness of those 
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two forms. Those two forms are more appropriate where the technology is mature, 

simple or widely available. 

 

Thirdly is the consortium. It has medium term of collaboration. It has advantages in 

the expertise, standards, and share funding. On the contrary, it has disadvantages in 

the knowledge leakage and subsequent differentiation. Fourthly is the strategic 

alliance. Unlike the other forms, it has flexible duration depends on the agreement. It 

has advantages in the low commitment and market access. But, it has disadvantages 

in the potential lock-in and knowledge leakage. Fifthly is the joint venture. It is a 

long term form and it has advantages in the complementary know-how and dedicated 

management. It also has disadvantages in the strategic drift and cultural mismatch. 

 

2.3.4. Conclusion of Distributed Innovation 

Open innovation, innovation networks, and collaboration for innovation are basically 

different approaches to understanding same phenomenon in the biofuels industry. 

The open innovation concept is used in order to provide basic conceptions of 

diffused knowledge between firms. It also presents the importance of integrating 

external knowledge. But, it does not determine the specific method in doing that. 

Therefore, the consideration of innovation networks is required. Innovation networks 

should be involved since each company has to establish a network in order to 

develop biofuels knowledge and technology. The dynamic and learning potential as 

the advantages of innovation networks are needed for the developing industry like 

biofuels. 

 

Since the biofuels industry is highly associated with the utilisation of R&D, 

collaboration for innovation concept is also required. Several technical forms to do 

innovation networks, especially related to R&D collaboration, can be provided by 

collaboration for innovation concept, which it is not well-measured specifically in 

innovation networks concept. For instance, it can explain about the methods in 

acquiring knowledge from others by doing strategic alliances. In conclusion, those 

three concepts should be combined together to examine the practical implication of 

distributed innovation in biofuels industry. 
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2.4. Critical Success Factors of Value Chains and Innovation Networks 

2.4.1. Critical Success Factors of Value Chains 

In terms of value chain, linkages are the means by which the interdependent 

elements of the value chain are joined together. The linkages are about seamless 

cooperation and information flow between the value chain activities (Recklies, 

2001). The importance of the information flows in the value chain is showed by 

some simple examples in a value chain: Only if the demand forecast of some product 

is accurate, the producer will be able to produce necessary product. Likewise, only if 

the producer does a good job and forwards order information to suppliers, suppliers 

will be able to schedule production properly. Linkages also need coordination to 

ensure the products are delivered on time (Lysons & Farrington, 2006). 

 

Additionally, in the dynamic business environment, companies cannot be successful 

by managing only one type of value chain.  Nevertheless, a combination of several 

different value chains is really demanded. (Breite & Vanharanta, 2004). 

 

2.4.2. Critical Success Factors of Innovation Networks 

Collaboration for innovation is a risky business, and only less than half obtain their 

objectives. Based on Harrigan (2005), a study of almost 900 joint ventures originated 

that only 45% were mutually agreed to have been successful by all partners. Other 

study proves that the success rate is less than 50% (Dacin et al., 1997). 

Differentiation between success and failure as a final realisation of an innovation is 

slightly closed. Thus, the determination of the critical success factors is required in 

order to obtain a success innovation within by considering the innovation networks. 

 

An innovation network is on the point of having a number of different aims, either 

explicit or implicit. Hence, any measure of success must be multidimensional and 

dynamic with the intention of capturing the different aims as they evolve over time 

(Tidd et al., 2005). Based on Bruce (et al., 1995), there are seven critical success 

factors which determine the success of an alliance. Firstly, the alliance is perceived 

as important by all actors. Secondly, a collaboration champion survives. Thirdly, a 

substantial degree of trust between actors exists. Fourthly, apparent project planning 

and arranged task milestone are confirmed. Fifthly, frequent communication between 
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actors created. Sixthly, obvious contribution from actors as expected. Seventhly, 

benefits are identified to be appropriately shared. 

 

Moreover, partner selection is the most critical decision influencing the success of 

collaboration (Dodgson, 2000). The appropriate partner for a company is needed 

since the innovation network is a long-term form relationship that should be 

maintained and developed between the companies involved. If companies made a 

mistake in selecting the partners, it is obvious that they will not get the benefits of 

doing collaboration. In contrast, if companies select the suitable partners, 

technologies are more comprehensively transferred. Besides that, good 

communications within and between firms are also critical to the success of 

collaboration (Dodgson, 2000). It is importance to transfer information that is 

necessary to make the collaboration work. The reason of this is because one of the 

drivers of collaboration by Tushman and Anderson (2004) is to acquire access to 

new knowledge, so good communications are required. 

 

2.5. Conclusion 

The theoretical backgrounds as literature reviews of this dissertation can be 

examined from the above sections in this chapter. The concept of value chain should 

be well-analysed since the customer-supplier relationships are involved. Especially 

in an infant industry such as biofuels industry that can bring opportunities where 

biofuels-related actors can generate new types of value together to develop 

differentiated propositions to their customers.  

 

The open innovation as a new paradigm will be preferred over the use of closed 

innovation. By considering the basic of this open innovation theory, the importance 

of learning from others is concerned. The appropriate method to do that matter is by 

considering the innovation networks. In the case of biofuels industry, innovation 

networks should be concerned as each company has to establish a network in order 

to develop biofuels knowledge and technology. Besides that, the dynamic and 

learning potential as the advantages of innovation networks are required for the 

developing industry like biofuels. Moreover, the durability of this network is really 
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critical to be maintained since innovation networks can be defined as a long term 

form and can evolve over time. 

 

Besides those concepts, collaboration for innovation concept is also involved. 

Several benefits can be obtained by doing collaboration for innovation with every 

firm within specific firm’s value chains or innovation networks. Mainly, there are 

five benefits regarding to this approach. Firstly, it can reduce the cost of 

technological development. Secondly, it can reduce the risk of development. Thirdly, 

it can reduce the time taken to develop new products. Fourthly, it can achieve scale 

economies in production. Fifthly, it can access external knowledge from other 

companies. 

 

The next chapter is research methodology and empirical approach. The research 

design, framework for the research, research approach, research strategy, data 

collection, and limitations will be examined. 



Chapter 3 

Research Methodology and Empirical Approach 
 

 

3.1. Introduction 

The chapter 3 investigates the research methodology and empirical approach of this 

dissertation. With the intention of observing both of them, several sections will be 

examined. The second section of this chapter will establish research design. The 

third section will examine framework for the research. The fourth section will 

provide research approach. The fifth section will discuss research strategy. Data 

collection will follow in the sixth section. The seventh section will explicate 

limitations. Conclusion will follow in the eighth section of this chapter. 

 

3.2. Research Design 

Research design concerns with various things that should be arranged and kept in 

mind when carrying out a research project. The framework for research design in this 

dissertation is based on Robson’s model (1993). The model is drawn on Figure 3.1.  

 

 
Figure 3.1. Framework for Research Design (Source: Robson, 2002, p.82) 

 

The framework contains four components. Firstly is purpose(s). The purposes of this 

dissertation are already mentioned previously in the aim and objectives in the chapter 

1. Secondly is theory. The theoretical backgrounds are already revealed in the 
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literature review in the chapter 2. Thirdly is method. It determines certain techniques 

will be used to collect data. This method will be elaborated in the next sections of 

this chapter, be made up of research approach, research strategy, data collection, and 

limitations. Fourthly is sampling strategy. It verifies the sources of data. It will also 

be clarified in this chapter, particularly in the section of data collection. 

 

All these aspects have to be correlated and be kept in balance. The purposes and 

theory will influence the research questions building. The decision in selecting the 

methods and the strategies to be used in the sampling by elaborating the research 

questions will be acknowledged. 

 

3.3. Framework for The Research 

In order to answer the research questions, the analysis consists of two parts. The first 

part of the analysis looks for the relationships between actors inside the UK-based 

biofuels value chains and innovation networks, and also the development of those 

matters. It will be classified into four issues. The first issue is the identification and 

classification of biofuels actors in the UK. The second issue will analyse the value 

chains in the UK. It will be ascertained by regarding two measures. One is the types 

of biofuels value chains existed currently in the UK, which will analyse the way of 

the value chains being constructed, arranged, and maintained. Two is the 

development of value chains in the future, which particularly will analyse the 

reconfiguration of value chains. 

 

The third issue will examine the innovation networks in the UK. It will be 

determined by considering two measures. One is the types of biofuels innovation 

networks existing presently in the UK, which will analyse the approach of the 

innovation networks being assembled and organised. Two is the development of 

innovation network in the future, which will be ascertained by considering the 

development of organisation for technological innovation amongst actors. The fourth 

issue will investigate a new concept about the correlation between innovation 

network and value chain. It will evaluate the possibilities of the development of 

innovation network that might lead to the reconfiguration of value chain, as 

illustrated on figure 3.2. 



 

Figure 3.2. Innovation in Creation of Value Chain 

 

The second part of the analysis seeks to identify the critical success factors of 

biofuels in the UK. It is determined by two issues. It will be achieved from two 

sources. Firstly is from the candidate critical success factors of biofuels mainly in the 

UK and also in the rest of the world that has been determined from previous research 

studies. Secondly is from the candidate critical success factors that will be verified 

based on the theoretical background, such as collaboration for innovation, innovation 

networks, and value chain. 

 

The critical success factors will be organised into three issues. The first issue will 

consider the critical success factors in general. The candidate critical success factors 

from the two sources will be clustered into groups based on their similarity. For 

instance, the groups are technological development, regulation, and markets. The 

reason of this cluster is to create good sense about the candidate critical success 

factors and the differences amongst them. Besides, it will also formulate the degree 

of importance between those groups as a critical success factor. The second issue 

will examine the critical success factors for value chains and innovation networks in 

the UK separately. In terms of value chains, it will evaluate the critical success 
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factors in obtaining the value chains construction. On the contrary, in terms of 

innovation networks, it will assess the critical success factors in order to create the 

innovation capabilities. 

 

Subsequently, the third issue indicates the significance of the critical success factors 

in determining the future challenges of biofuels in the UK. The critical success 

factors that have been determined in the previous issues should be assessed in order 

to solve problems related to biofuels in the future, such as biofuels which arguably 

have negative impact in causing environmental damage. 

 

With the results obtained from the first and second part of the analysis, critical 

success factors and the development of the UK-based biofuels value chains and 

innovation networks will be established. 

 

3.4. Research Approach 

There is no single overall consensus about how to conceptualise the doing of 

research since some differences are occurred. Thus, there are two main traditions of 

research approach (Robson, 1993). One is deductive approach, which is occasionally 

labelled as positivistic, natural-science based, quantitative, or even simply 

‘scientific’. The other one is inductive approach, which at times is called as 

interpretive, qualitative, or ethnographic. 

 

The deductive approach is usually considered as starting with theory. Furthermore, a 

hypothesis will be deduced from those theories, and moreover the operational 

hypothesis will be tested to attain specific outcome. A major difference in the 

inductive approach is that theories and concepts are likely to appear after data 

collection rather than before it. Because of this fact, it is often referred to as 

‘hypothesis generating’, as against ‘hypothesis testing’ research. There are some 

suggestions that quantitative research is related to the testing of theories, whilst 

qualitative research is related to the generating of theories. Moreover, in the 

inductive approach, data collection and analysis are not rigidly separated. An initial 

data collection is followed by analysis, and then the results are used to determine 

what data should be collected subsequently. 
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Based on those differences, this dissertation is more likely to match up with 

inductive approach. Also, inductive approach will be considered since the lack of 

previous study in the biofuels industry. Thus, the exploration of the study on this 

infant industry is required. 

 

3.5. Research Strategy 

There are two main categories of the research strategy: fixed and flexible design 

(Robson, 2002). A fixed research strategy calls for a tight pre-specification before 

researchers accomplish the main data collection. In addition, data are almost always 

in the form of numbers. On the other hand, a flexible design evolves during data 

collection, and data are typically non-numerical (usually in the form of words). One 

of the main differences of these strategies is on their focus. If the focus is on 

outcomes, a fixed design is mostly indicated. In contrast, if it is on process, a flexible 

design is mostly revealed. 

 

Based on Robson (2002), the fixed design strategy consists of two broad traditions: 

experimental and non-experimental design. The main feature of the experimental 

strategy is that the researcher actively and deliberately leads into some changes in 

the situation, circumstances or experiences of the participants in order to generate 

resultant change in their behaviour. For non-experimental design, the overall 

approach is as same as in the experimental strategy, but the researcher does not 

attempt to change the situation, circumstances, or experiences of the participants. 

 

Flexible designs have developed from a wide range of different traditions. Three of 

those appear particularly relevant to real world studies (Robson, 2002). First is case 

study. It develops details and intensive knowledge about a single ‘case’, or of a small 

number of related ‘cases’. Second is ethnographic study. It obtains to capture, 

interpret, and explain how a group, organisation, or community live, experience, and 

make sense of their lives and their world. Third is grounded theory study. It has a 

main objective to generate theory from data assembled during the study. 

 

Each strategy has their own advantages and disadvantages based on three conditions 

(Yin, 1994). Firstly is the type of research question. Secondly is the control an 
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investigator has over actual behavioural events. Thirdly is the focus on contemporary 

as opposed to historical phenomena. For case study, the theoretical relevant 

situations will be mentioned, which will be compared with the condition of this 

dissertation.  

 

One, the form of research question is how or why. It means that the main objective 

of the case study is to explore a specific study. The aim of this dissertation is mainly 

to explore the critical success factors and the development of the UK-based biofuels 

value chains and innovation networks. Besides, two of the research questions in this 

dissertation are the questions of how well-developed are the relationships between 

actors inside the UK-based biofuels value chains and innovation networks. Therefore 

on the first situation, this dissertation can be categorised into case study. 

 

Two, it does not require control over behavioural events. In this dissertation, 

researcher only has little control of the situation because it depends on the experts 

and information from many resources, so the researcher cannot manipulate the 

behavioural events. For that reason, theory about case study harmonises with this 

dissertation on the second condition. Three, it focuses on contemporary events. In 

this dissertation, the history will not be analysed. Otherwise, the analysis will just 

focus on the contemporary events. Hence, theory about case study also goes with the 

dissertation on the third condition. As a result, theory about case study fits with the 

dissertation in those entire three situations. For those reasons, case study design will 

be considered in this dissertation. 

 

3.6. Data Collection 

Data collection can be executed by considering which kind of research method that 

will be used, either qualitative methods or quantitative methods. The assessment in 

selecting which kind of method that will be used from those two options based on 

the aim of the research. As mentioned in the first chapter, the aim of this dissertation 

is mainly to explore the critical success factors and the development of the UK-based 

biofuels value chains and innovation networks.  Thus, the study requires the 

utilisation of a qualitative method. 
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The qualitative method applied in this dissertation was selected based on the limited 

information available on the topic. The deployment of the qualitative method is 

appropriate to reconcile the data collected through written and verbal sources for the 

analysis. Furthermore, the flexibility offered by qualitative methods facilitates the 

generation of ideas that can be applied for the analysis (Blaikie, 2000). 

 

Data were collected by using secondary and primary data. Secondary sources consist 

of data that associate with biofuels value chains and innovation networks. It can be 

evaluated mainly from journals, professional newspapers and magazines, legal acts 

and regulations, and annual reports. This research also involves the analysis of data 

gathered from previous research studies which related to the critical success factors 

of the UK-based biofuels value chains and innovation networks. 

 

With the purpose of collecting primary data, interview is obtained. Interview is 

required in the research because of two reasons. One, a lot of information should be 

gained from experts because biofuels industry is still in its infancy; especially similar 

topic with mine that has been analysed is still uncommon. Two, justifications about 

theories and information are expected in order to verify and explore issues that could 

not be confirmed through document studies. Interactions, motives and interpretations 

from actors involved in the biofuels industry are important to be explored.  

 

A list of semi structured questions, consisting of structured and unstructured 

questions, was designed since the verification and exploration about issues around 

biofuels value chains and innovation networks are demanded. According to Blaikie 

(2000), structured questions were designed to confirm results from document studies 

whilst unstructured questions were designed to obtain the priority setting process. 

Therefore, interviews with the experts in biofuels industry were involved in order to 

answer the research questions mainly concerning the extent of the UK-based biofuels 

value chains and innovation networks being developed. The selected interviewees 

were taken from the members of companies inside the biofuels value chains, which 

are from the farmers and agricultural enterprises. A total of 2 interview sessions were 

conducted in July 2008. 

 



36 

 

3.7. Limitations 

There are some limitations for this research. The limitations are mainly about 

geographical issue. The UK will be the main focus of the research, due to the fact 

that the research will be carried out in the UK. Thus, the results, analysis and 

conclusion of this research will be related to the UK-based biofuels issues. 

Nevertheless, in reality, the value chains and innovation networks in biofuels 

industry are associated internationally. Moreover, this research will examine the 

possible development of biofuels. Therefore, looking at biofuels-related issues in 

other countries will be valuable. 

 

Other limitations are associated with the measurements of data, such as reliability, 

validity, and bias. Since this research mainly uses secondary data, the limitation of 

the analysis should be well considered. For the reason that the author as a new 

researcher uses findings from previous research studies, problems or biases that arise 

from the previous research studies could be occurred. It is unlikely that there will be 

a formal methodology illustrating how the data were collected. Thus, the reliability 

of those data will be difficult to assess. 

 

Subsequently, the quality and depth of the analysis might be restricted. Additionally, 

the interpretation of evidence by researcher might not entirely free from intellectual 

subjectivity. In the light of these limitations, the results presented here are tentative 

at best. However, there is a general belief that these limitations will not invalidate the 

discussion and analysis in this dissertation. 

 

3.8. Conclusion 

The research methodology and empirical approach of this dissertation can be stated 

from the above sections in this chapter. The framework for the research is 

determined in the section above in order to provide the guidelines for the analysis. In 

addition, features of research methodology, such as research approach, research 

strategy, and data collection have also been revealed in this chapter. 

 

Based on reasons that are explained in section above, this dissertation is more likely 

to match up with inductive approach rather than deductive. Case study design will 



37 

 

also be considered as a research strategy rather than other research strategies. This 

study also requires the utilisation of a qualitative method as a data collection, by 

collecting primary and secondary data. The primary data can be gathered by 

considering the interview. On the other hand, secondary data can be evaluated 

mainly from journals, professional newspapers and magazines, legal acts and 

regulations, and annual reports. 

 

The next chapter will look into the findings and analysis about biofuels value chains 

and innovation networks in the UK. Actors in the UK biofuels industry, biofuels 

value chains in the UK, biofuels innovation networks in the UK, and the innovation 

in creation of value chains will be studied. 
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Chapter 4 

Biofuels Value Chains and Innovation Networks in the UK 
 

 

4.1. Introduction 

This chapter explores biofuels value chains and innovation networks in the UK by 

collecting research findings and analysis about them.  

 

With the object of examining the findings and analysis about biofuels value chains 

and innovation network in the UK, several sections will be regarded. The second 

section will explore biofuels actors in the UK. The third section will discuss biofuels 

value chains in the UK. The fourth section will explicate biofuels innovation 

networks in the UK. The fifth section will research the innovation in creation of 

value chains. Conclusion will follow in the sixth section of this chapter. 

 

4.2. Biofuels Actors in the UK 

In chapter 2, it is indicated that several benefits can be obtained by doing 

collaboration for innovation with every firm within specific firm’s value chain or 

innovation network. Besides that, innovation networks that can be defined as a long 

term form and value chain reconfiguration should be well-analysed. Those 

conclusions are based on the literature review. 

 

At this time, the practical implications of those theoretical backgrounds will be 

examined in the case of biofuels in the UK. It starts by considering the biofuels 

actors in the UK. Biofuels actors can be categorised into three groups (Table 4.1). 

The first group is actors within the biofuels value chains. This group consists of 

actors which construct the biofuels value chains from feedstocks to biofuels final 

products. Firstly is the agribusiness firm. It provides seeds and crop protection to 

help farmers improve the quantity and quality of their crops. The example of 

agribusiness firms is Syngenta. Secondly is the arable farms sector. It cultivates 

range of crops, such as oilseed rape, sunflower oil, corn, wheat, and sugar beet. It is 

represented by a large number of farms. Thirdly is the agricultural enterprise. It 
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manages the supply of crops with several activities, such as source, trade, process, 

and distribute grain and oilseeds. The examples of agricultural enterprises are Cargill 

and National Farmers Union (NFU). Fourthly is the oil company. It provides crude 

oils to be combined with the biofuels in other companies. Besides that, they also 

blend biofuels in their fuels mix, such as gasoline and diesel. The example of oil 

companies is British Petroleum (BP), which already existed as a major player in the 

global biofuels market. In 2006, BP blended 3,016 million litres of ethanol into 

gasoline, which is a twenty five percents increase on the previous year (New, 2007). 

 

Fifthly is the biofuels producer. Its activities are spanning from feedstock sourcing 

through manufacturing and blending to supply of bespoke biofuels blends. One of 

the largest is Greenergy, which is a leading player in the biofuels industry. Other 

biofuels producers are Rix Biodiesel, Biofuels Corporation, D1 Oil, Ensus, Pure 

Fuels, Sun Biofuels, and Wessex Grain. The biofuel producers are the main actor in 

the value chain since their role as a processor and refiner of biofuels products. 

Sixthly is the retailer. It offers and sells biofuels final products to the end users on a 

number of their fuel station forecourts. The examples of the retailer are Tesco and 

Morrisons. Seventhly is the end user. Its role is the users of biofuels final products 

which determine the demand of biofuels. Those actors that can be categorised in the 

first group are cooperated each other in many types of value chains that will be 

discussed in the subsequent section. 

 

The second group is actors contained by the biofuels innovation networks. This 

group comprises actors which create the biofuels innovations networks. Besides 

actors that have been explained in the actors within value chains, there are other 

actors in biofuels innovation networks. Firstly is the science-based institution. It has 

roles in doing research and provides new knowledge to the biofuels industries. The 

examples are Energy Biosciences Institute and Dupont. Secondly is the car 

manufacturer. It provides new cars models that can use biofuels as the fuel. For 

instance,  Ford, Volvo, and Saab now produce 'Flex-Fuel' Vehicles (FFVs) that run 

on any percentage petrol-ethanol blend (up to E85) or on conventional petrol. 

Thirdly is equipment’s supplier. For instance, Alvan Blanch has made and supplied 

crushing equipment all over the world for several years and they have developed a 



partnership with Green Fuels who supply esterification equipment that converts pure 

oilseed rape into biodiesel (Lewis, 2006). Those actors that can be classified in the 

second group are collaborated each other in several types of innovation networks that 

will be discussed in the fourth section. 

 

The third group is actors outside the biofuels value chains and innovation networks. 

This group just covers government as the actor. Based on New (2007), the current 

phase of development of biofuels is driven by governments which have distinguished 

the triple challenges of climate change, energy security and rural development. 

Besides that, the proportion of biofuels supplied by the UK farms will very much 

depend on the government policy as well as the comparative returns achievable from 

growing conventional arable crops (Lewis, 2006). 

 

Table 4.1. Biofuels Actors in the the UK 

Group Actor Examples
Agribusiness Firm Syngenta, KWS UK, SB Agriculture, Wrekin Grain, Senova
Farmer Farmers all around UK
Agricultural Enterprise Cargill, NFU, Frontier Agriculture, Grainfarmers
Oil Company BP, Shell
Biofuels Producer Greenergy, D1 Oil, British Sugar, Ensus, Rix Biodiesel, Biofuels Corporation
Retailer Tesco, Morrisons
End User Customers all around UK
Science‐Based Institution Energy Biosciences Institute, Dupont
Car Manufacturer Ford, Volvo, Saab
Equipment's Supplier Alvan Blanch 

Outside Value Chains and 
Innovation Networks

Government UK Government

Biofuels Actors in the UK

Within Value Chains and 
Innovation Networks

Within Innovation Networks 
Only

 
 

Following the exploration of biofuels actors in the UK, different types of the UK-

based biofuels value chains and innovation networks that existed currently will be 

examined. At least one of the UK key actors exists within these biofuels value chains 

and innovation networks. 

 

4.3. Biofuels Value Chains in the UK 

The value chain analysis will determine the effective and efficient way to deliver 

biofuels from raw materials into the final products in the market. Based on the 

supply chain management point of view, a company’s ability to add value to the 

whole supply chain is essential. Furthermore, a single company’s ability to acquire 
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value from its suppliers and how value is delivered to customers are also essential. 

Normally, a single company’s value adding is described by using the value chain 

concept. 

 

The value chain process in biofuels industry can be presented by figure 4.1, which 

every value chains actors must follow this path in order to produce and supply 

biofuels to the customers. The key issue within this value chain process is how 

vertical integration or disintegration survives, which can be examined by considering 

different types of biofuels value chains. 

 

 
Figure 4.1. Ideal Type of Value Chain’s Process 

 

Currently, there are different types of biofuels value chains exist in the UK. In this 

analysis, only five biofuels value chains in the UK will be examined. The first type 

can be illustrated by figure 4.2. 
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Figure 4.2. Biofuels Value Chain – Type 1 

 

The first process within this value chain is agribusiness firm selling their seeds to 

farmer. Then, the farmer sells their crops to the agricultural enterprise which has a 

supply contract with the farmer. After that, an agricultural enterprise sells crops to 

the biofuel producer, that be in conformity with the oil company sells their gasoline 

and diesel to the biofuel producer. Then, by using those crops and gasoline / diesel, 

biofuel producer produces biofuel and supplies it to the retailer. Afterwards, retailer 

distributes biofuel to the end users that use biofuel in their cars. The example of 

companies as the actors drawing on this value chain is: SB Agriculture as the 

agribusiness firm, NFU as the agricultural enterprise, Ensus as the biofuel producer, 

Shell as the oil company, and Morrisons as the retailer. The feedstock and product 

respectively are wheat and bioethanol (E5). 

 

This type is the most common type of biofuels value chains in the UK because most 

of farmers are utilising agricultural enterprise as an intermediary organisation 

between them and biofuels producers. It is matched with a farmer, expressed his 

view regarding this situation. 

Most of the farmers do not sell crops directly to the biofuels producers. For 
instance, there is biofuel plant under development in North East now. They 
will sell all their wheat through the intermediary organisation. Individual 
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farmers do not have relationships with biofuel producers generally. (RR, 
interview, 11/07/2008) 

 

Basically, the second type also can be represented by figure 4.2. The example of 

companies as the actors exploiting this value chain are: D1’s plant science as the 

agribusiness firm, Williamson Magor as the agricultural enterprise, BP as the oil 

company, D1 Oil as the biofuel producer, and Tesco as the retailer. Therefore, it 

seems to be obvious that the main difference with the first type is the dual roles of 

D1 oil as biofuel producer and agribusiness firm. The feedstock and product 

correspondingly are jatropha and biodiesel (B5). 

 

The third type can be exemplified by figure 4.3. The first route in this value chain is 

agribusiness firm which sells their seeds to farmer. Afterwards, the farmer sells their 

crop directly to the biofuel producer that is in conformity with the oil company 

selling their gasoline and diesel to the biofuel producer. Later, by using those crops 

and gasoline / diesel, biofuel producer produces biofuel and supply it to the retailer. 

Subsequently, retailer distributes biofuel to the end users. The example of companies 

as the actors that exploiting this value chain are: KWS UK as the agribusiness firm, 

BP as the oil company, British Sugar as the biofuel producer, and Morrisons as the 

retailer. The feedstock and product respectively are sugar beet and bioethanol (E5). 

 

 
Figure 4.3. Biofuels Value Chain – Type 3 

 

The fourth type can be showed by figure 4.4. Initially, agribusiness firm sells their 

seeds to farmer. Subsequently, the farmer sells their crops indirectly to the biofuels 
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producer by utilising agricultural enterprise. After that, biofuel producer generates 

biofuels and supply them to the retailer. Subsequently, retailer distributes biofuel to 

the end users. The example of companies as the actors relying on this value chain 

are: Syngenta US as the agribusiness firm, American firm as the agricultural 

enterprise, Greenergy as the biofuel producer, and Tesco as the retailer. The 

feedstock and product correspondingly are soy and biodiesel (B5). 
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Figure 4.4. Biofuels Value Chain – Type 4 

 

The fifth type can be exemplified by figure 4.5. The first route in this value chain is 

agribusiness firm selling their seeds to farmer. Then, the farmer sells their crops 

indirectly to the biofuel producer by employing agricultural enterprise, which is in 

conformity with the oil company selling their gasoline and diesel to the biofuel 

producer. Afterwards, biofuel producer produces biofuel and also distributes biofuel 

to the end users. The example of companies as the actors that exploiting this value 

chain are: Frontier Agriculture as the agribusiness firm and agricultural enterprise, 

Total as the oil company, Greenergy as the biofuel producer, and South West Train 

as the end user. The feedstock and product respectively are oilseed rape and 

biodiesel (B20). 
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Figure 4.5. Biofuels Value Chain – Type 5 

 

The differences between types of biofuels value chains can be examined by 

considering those five types. The variation can be categorised into three features 

(Table 4.2.). 

 

Table 4.2. Variation in Value Chains 

No. Features of Variation Type 1 Type 2 Type 3 Type 4 Type 5

Division of Labour

Vertical Integration vs 
Disintegration

Scope of Value Chain
UK-Contained vs 
International
Type of End User
Personal vs Public 

Integration in 
Sourcing Crude 

Oil and Blending 
Biofuels

International

Personal 
Transport Public Transport

UK-Contained

Integration in Producing 
Seeds and Contracting 
Supplies; Integration in 
Blending and Retailing 

Biofuels

Integration in 
Producing Seeds 

and Blending 
Biofuels

International

Personal 
Transport Personal Transport

UK-Contained

Integration in 
Contracting 
Supplies and 

Blending Biofuels

3

2

1 Disintegration

UK-Contained

Personal 
Transport  

 

Firstly is division of labour. It represents different way to form ideal type of value 

chain’s process on Figure 4.1. It can be noticed that an actor can have two roles by 

doing the vertical integration within value chain. For instance, in type 3, British 

Sugar has dual roles in contracting supplies of sugar beet and generating bioethanol. 

It seems to be obvious that the flexibility of a company is occurred. Thus, 

agricultural enterprise is not needed because British Sugar is also well-known as a 

traditional food company which has been established close working relationship with 

farmers since several years ago. So, British Sugar can also be acted as an agricultural 

enterprise. 
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However, this type of value chain cannot be utilised by others since most of the 

value chain require an agricultural enterprise as an intermediary organisation in order 

to acquire long term supply contract. On one hand, the determination of the 

production by long-term contracts can lead to a restriction of the liberties of the 

farmers. But on the other hand, the integration in value chains is becoming 

increasingly important and it will be essential for farmers to identify strategies for 

becoming compatible with such systems. As the result, by being compatible with the 

system, the farmers will gain more profit. This value chain also gives benefits for the 

biofuels producers. Dautzenberg (2008) said that biofuels producers are relying 

rather on contract farming than on spot market interactions in order to safeguard 

their high initial investments and to secure efficient supply. 

 

The other reason is because farmers and biofuels producers need information about 

the biofuels circumstances, and the intermediary organisation, such as NFU provides 

the information. A Policy Adviser for North West Region in NFU, revealed that in 

an instance of the requirements of farmers,  

NFU is often approached by the farmers who want to be connected with the 
relevant people. Currently the ACCS and LEAF, two the UK systems of only 
six worldwide approved schemes, so far, seen as qualifying under the 
Renewable Transport Fuels Obligation. By considering these schemes, 
anyone who wants to grow grains, can commit their grains to the biofuel 
producers, and meet the sustainability targets. In terms of biofuels producer, 
we aware of what they are doing and what the UK farmers can offer their 
companies, instead of importing grains. Try to sell the features of the 
growing of crops in the UK, such as carbon footprint. (RR, interview, 
11/07/2008). 

 

Currently, around 90% of the crops produced in England come from farms in the 

Assured Combinable Crops Scheme (ACCS), a farm assurance scheme that ensures 

that farmers fulfil certain standards (Renewable Energy Association, 2008). What 

can be inferred from that is farmers and biofuels producers really required 

information from the intermediary organisation, especially about the link between 

them and the criteria of sustainability feedstocks. 

 

Moreover, the example of disintegration can be sought by considering type 1. Each 

actor just performs one role based on their expertise. For instance, Ensus just 
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produces biofuels and NFU just acts as an agricultural enterprise. It can be concluded 

that they have partner which is one of the best in their own class. Obviously, every 

actor can be more focused on organising their own core business and seeking the 

opportunities. Based on Smith (1776), it also can increase the productivity of every 

actor. 

 

By considering those differences in division of labour, in my opinion, the main 

purpose in doing vertical integration or disintegration is the trade-off between 

flexibility and expertise. If a company wants to have flexibility in order to gain more 

revenues from additional business functions, a vertical integration should be 

established. In contrast, if a company intends to gain great expertise in order to 

increase productivity, a vertical disintegration should be implemented. 

 

Second variation is the scope of value chain. It can be analysed that type 2 and type 4 

have international value chains since they import feedstocks from abroad. Soy as a 

feedstock in type 2 is imported from the US, and jatropha in type 4 is imported from 

India. There are two reasons for this. Firstly, many arable lands in the UK have not 

been well-developed which assign a consequence in the lack of feedstock in the UK. 

Secondly, several crops, such as jatropha, should be grown in tropical location, 

which is obviously it cannot be grown in the UK. In my opinion, the diversity of 

feedstocks is required since there are some debates to provide ‘green’ feedstocks. In 

addition, it seems to be obvious that the community desire to have feedstocks that is 

inedible and its price is not distorted by competing food uses, such as jatropha. Thus, 

the international dimension of globalised value chains is more likely to be expected 

rather than just the UK-contained biofuels value chains in order to develop biofuels 

value chains in the future. 

 

Third is the type of end user. It can be examined that type 5 has a different end user 

with others since it provides biofuels for public transport. It presents the fact that 

biofuels can also create niche market, such as with the train company. Therefore, it 

will grant distinguish and vast market since it can be utilised for personal and public 

transport. 
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In contrast, there are some similarities for those different value chains. The actors 

within those value chains have the same motivation in joining value chains. They are 

joining a single value chain based on the fact that other actors can do things for them 

with the aim of delivering value of biofuels product to the end customers. Besides 

that, the information flows between actors in the value chains is normally using the 

website and sometimes they have a regular meeting, as stated by Policy Adviser for 

North West Region in NFU below. 

NFU has a website that we provide a lot of information about biofuels. In 
terms of regionally, we sit on the North West biofuels user group which 
gathers together people with biofuels interests. Here we discuss what is going 
on, who is doing what, kind of sharing information dialogue among the 
members. This meeting runs four times a year. For instance, in the last 
meeting Morrison was talking about how they are planning to blend biofuel 
and make it into B30. (RH, interview, 11/07/2008). 

 

It can be presumed that the information flows have been well-developed. But, there 

is also something that should be developed, especially about the lack of information 

to the end users. Therefore, the socialisations of the biofuels facts and figures that are 

not just to the actors from the farmers to the retailers, but also to the community as 

the end users are required. 

 

In regard to the knowledge level of value chain mentioned in chapter 2, it can be 

concluded that the biofuels value chains in the UK have a high knowledge level of 

value chain. In view of the fact that the ability to explain the biofuels market is high, 

thus the value chain actors should manage information in a proactive manner. As a 

result, the information indicates future changes in the market’s demands.  

 

Demand for biofuels drives formation of new value chains in the future, which 

affects the requirements of value chains development in order to supply biofuels. 

Although the market breakers are succeeded, but there are difficulties in redefining 

their respective marketplaces. Therefore, companies are now looking for the 

partnership opportunities where they can generate new types of value together 

(Jones, 2002). In order to change the value chains across industries, actors within 

value chains are enhancing the strategic approaches where they can collectively use 
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innovation across the board to afford differentiated and previously undeliverable 

propositions to their customers. 

 

According to Breite and Vanharanta (2004) in terms of utility level of technology in 

value chain, if the degree of technical supply chain integration is high, the value 

chain concept requires actors to establish partnerships with different suppliers and 

distributors. It is equivalent to the condition on biofuels industry. Thus, the 

formation of new chains are required in order to acquire new knowledge. This 

analysis is complemented by biofuels expert from NFU, as stated below. 

I think it is essential to keep continuing to generate new biofuels supply 
chains. For instance, we have been approached by a biodiesel producer in 
Manchester who wishes cooperates with us, and have local farmers supply oil 
seed rape. (RH, interview, 11/07/2008) 

 

In order to develop biofuels value chains, visible information flowing from markets 

down to suppliers are expected. One of the crucial information that has to be 

provided, in order to develop the biofuels value chains in the future is about the 

biofuels technology and debates on it. A Policy Adviser for North West Region in 

NFU, revealed that in an instance of the information’s publication. 

We continue to tell consumer about what biofuel is about and have produced 
a booklet about the “myths and misconceptions about biofuels” in order to 
balance the debates about biofuels and provide some real facts. We also 
attend discussion groups to discuss biofuels with everyone who wants to 
know about biofuels. (RH, interview, 11/07/2008). 

 

4.4. Biofuels Innovation Networks in the UK 

Based on Contractor and Lorange (2002), a negative correlation exists between 

environmental or technological stability and firms’ desire for inter-firm cooperation. 

By considering biofuels industry in the UK, it is discernible that the technology in 

biofuels industry is rapidly changed, especially in order to develop variety of 

feedstocks. Aside from that, the environment is uncertain since many factors are 

involved, such as government regulation and sustainability of feedstocks. Therefore, 

it will initiate firms to form more alliances and networks that may be superior to full 

integration. As a result, it can attain lower R&D costs and risks because total R&D 

outlay of a collaboration can be significantly less than the same effort used in a 

single firm. However, this concept is criticised since in reality many stable 



companies, such as BP, are still enquiring for collaboration with others. The inter-

firm cooperation is demanded as they still need knowledge from others. Thus, the 

main purpose of innovation networks is highly related to the complementary 

capabilities.  

 

Collaborations by doing innovation networks also provide a strategic response for 

the development of biofuels industry that expects multiple sources of knowledge and 

technology. It also can be examined that high transaction costs in purchasing 

technology in the UK biofuels industry. For this circumstance, Tidd (2005) implies 

that an innovation network approach may be more appropriate than a market model.  

At present, there are different types of biofuels innovation networks exist in the UK. 

In this study, only four types of biofuels innovation networks in the UK will be 

observed. These innovation networks are categorised by considering the purposes of 

innovation. The first type can be illustrated by figure 4.6. 

 

 
Figure 4.6. Biofuels Innovation Network – Type 1 

 

This innovation network consists of three actors. One is Dupont as a science 

company that has capabilities in doing research in order to generate new knowledge 

and technology. Two is British Petroleum, one of the leader oil company worldwide 

that has great competences in developing fuels, distribution, and retailing. Three is 

British Sugar as a biofuels producer that has capacity in producing biofuels, 

especially bioethanol.  

 

This innovation network engages innovation in biorefining. They have been 

clustering together to achieve innovation. Under this agreement, British Sugar’s 
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Wissington bioethanol plant is built and run in Norfolk. The plant will continue to 

use locally grown sugar beet as the feedstock and to produce the biobutanol which 

will be blended with petrol in the UK. Biobutanol has higher energy content and can 

be produced from the same raw materials.  

 

The companies are using Dupont's world-class biotechnology, bio-manufacturing 

capabilities with BP's fuels technology expertise and market know-how, and the 

capacity in producing biofuels from British Sugar. The purpose of collaboration with 

Dupont fits with Tidd (2005), who said that the main purpose of collaboration with 

science-based institution is to acquire source of basic knowledge or research. Thus, 

by pooling their knowledge and expertise, those companies intend to be the world 

leaders in the development, production and growth of advanced biofuels. 

 

The second innovation network can be exemplified by figure 4.7. It consists of three 

actors. One is Futura Petroleum as an oil company that has great resources in 

producing fuels. Two is Saab as a car manufacturer that has capabilities in 

manufacturing specific cars for biofuels. Three is Morrisons, the UK’s fourth largest 

supermarket chain, which has facility in distributing biofuels to end users.  

 

 
Figure 4.7. Biofuels Innovation Network – Type 2 

 

Morrisons has located pump of the UK's first Bioethanol, which is called E85, on the 

forecourt of its Albion Way, Norwich site. Futura Petroleum will supply Morrisons 

with the harvest E85. The availability of E85 on the first UK forecourts has been 

timed to coincide with the first customer deliveries of the Saab 9-5 BioPower, which 
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was officially launched in the UK in November 2005. Saab’s technology facilitates 

its cars to run on E85. (East Sussex Saab, 2008). Simon Davis, Head of the UK sales 

at Futura Petroleum, said his company's involvement with Morrisons' launch of 

BioEthanol E85 as the statement below. 

It was very much a chicken and egg situation. Vehicle manufacturers are not 
likely to launch the vehicles unless the fuels are there to put into the cars, and 
vice versa. So a combination of Morrisons, Saab and ourselves decided to put 
our 'necks on the block' to get it moving. (East Sussex Saab, 2008). 
 

This innovation network is mainly about innovation in distribution of fuels. 

Morrisons needs to collaborate with Futura in order to get supply of E85 in its pump. 

Subsequently Saab wants to join forces with those two companies in order to supply 

biofuels in its cars. By doing this collaboration, knowledge of emerging technologies 

from the suppliers can be gained in order to achieve their missions. 

 

The third type of innovation network can be showed by figure 4.8. It consists of two 

actors. One is D1 Oils as a biofuels producer that has capabilities in generating 

biofuels. Two is BP, one of the leader oil companies worldwide, that has great 

resources in utilising fuels. Innovation in feedstock is mainly involved in this 

network. It will deal with all activities for the development of jatropha as a 

sustainable energy crop, such as the planting of trees, harvesting jatropha grain, oil 

extraction and transport, and logistics. (D1 Oils, 2008). 

 

 
Figure 4.8. Biofuels Innovation Network – Type 3 

 

The creation of this major global business to plant jatropha as sustainable biodiesel 

feedstock is an endorsement by BP of D1's sustainable feedstock strategy. It is 

constructed based on D1’s leadership in jatropha and BP’s strength internationally. 

Thus, it has potentials to produce low-cost, volume supplies of inedible oil for 

biodiesel by using marginal and waste land and any unsuitable lands for arable crops. 
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The fourth type of innovation network can be demonstrated by figure 4.9. It consists 

of two actors. One is Syngenta as an agribusiness firm that has qualifications in 

develop seeds and crop protection. Two is University of Manchester’s engineering 

faculty, a well-known university that has great resources in doing research. 

Innovation in agricultural technology is substantially involved in this network. 

 

 
Figure 4.9. Biofuels Innovation Network – Type 4 

 

Excell (2007) reported that Syngenta is already heavily involved in breeding grain 

that will generate more ethanol. However, the output of ethanol that will be obtained 

from these new batches cannot be well-estimated by bio-refinery firms. The solution 

of this is by utilising lab-on-a-chip micro-fluidics technology, a system that will do 

this on the spot. It can monitor the amount of ethanol that will be discharged by the 

grain. So, it shapes the value of the grain and also influences the refinery 

downstream since the numbers of ethanol which is going to be released by the grain 

can be organised. 

 

The main differentiation between those types can be analysed by considering the 

type of innovation that they aim to deliver (Table 4.3.). 

 

Table 4.3. Differentiation between Types of Innovation Networks 

Type Objectives of Innovation Networks Examples

1 Biofuel refineries BP, Dupont, and British Sugar

2 Distribution and Markets Futura Petroleum, Saab, and Morrisons

3 Feedstocks BP and D1 Oils

4 Agricultural Technologies Syngenta and University of Manchester  
 

It is noticeable that the differentiation can be deduced into two purposes of 

innovation networks. Firstly is to develop new technology product / process, which 

can be represented by innovation in agricultural technologies, feedstocks, and 
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biorefineries. Secondly is to develop new market, which can be illustrated by 

innovation in distribution of fuels in the market. 

 

It also can be analysed that networks stimulate the actors through the role differences 

of actors in the network. It harmonises with the concept from Tidd (2005), which 

said that one of two different ways that network can stimulate the actions of its 

members is through the differences in the position of actors in the network. As a 

result, a network can provide mutually beneficial to the actors engaged. However, in 

some cases, the more crucial position an actor lives, the more power and influences it 

has in that network. 

 

The benefits of innovation networks, such as access to long-term capital and to the 

expertise of other firms also can be observed from those innovation networks. For 

instance, relatively unfamiliar companies worldwide, such as D1 Oils, require doing 

collaboration with well-known companies, such as BP, in order to obtain those 

benefits. Besides that, the risks between actors within the networks are shared 

properly. For instance, based on the first type, the risks in doing biorefinery and in a 

new biofuels plant in order to develop new technologies are suitably shared between 

BP, Dupont, and British Sugar. 

 

Based on Bidault and Fischer (2005) and the analyses in chapter 2, it is apparent that 

over time mutual knowledge and social bonds grow through repeated dealings, 

increasing trust, and reducing transaction costs. Consequently, a firm is more likely 

to buy or sell technologies from members of its network. It also can be concluded 

that past relationships between actors raise the likelihood of future relationships, 

which can create constraints within a network and conduct to constrain innovation 

(Tidd et al., 2005). 

 

Those matters are the basis of efficiency and contribute to the growth of 

organisations. Nevertheless, Tidd (et al., 2005) stated that systemic 

interdependencies create constraints to change. For instance, if British Sugar just 

establishes one innovation network in order to develop biobutanol, it will not 



55 

 

respond rapidly to the threat of other networks that are developing more innovative 

biorefineries. Therefore, the changes in the innovation networks are expected. 

 

As the responsibility of a network is different for its entire member, there will 

always be motives to change the networks and possibilities to do so. A network can 

never be optimal in any generic sense, as there is no single reference point, however 

is inherently adaptable. This inherent instability and imperfection propose that 

networks can evolve over time (Tidd, et al., 2005). For instance, by considering 

types of networks above, it can be analysed that BP has different roles in two types 

of innovation networks. In one type, BP has a responsibility to develop biobutanol 

feedstock by establishing networks with Dupont and British Sugar. But, on the other 

type, BP has a task to develop another feedstock, jatropha, by doing partnership with 

D1 Oils. Therefore, BP can develop two innovation in feedstocks simultaneously, 

and consequently can twofold the benefits. Even worse, if one of those networks is 

not functioning, BP still has another option that can be utilised.  

 

It seems to be obvious that the main purpose of BP in doing these networks is to be 

the leader in the biofuels industry. It corresponded with Powel (et al., 2005a), who 

said that as a firm’s experience in doing collaboration and its diversity of partners 

improve, the more central the firm becomes in the industry. This centrality conducts 

to growth in the size of the firm. Thus, positive financial performance will be 

involved (Powell et al., 1999), as well as greater ability to collaborate with diverse 

kind of organisations, which allows firms to maintain a leadership position in the 

industry (Powell et al., 2005). 

 

In order to develop biofuels innovation networks, the combination between strong 

and weak ties of network’s relationships should also be involved. According to 

Powell and Grodal (2005), strong ties may limit information collecting in terms of 

the breadth of search, but the information that is exchanged is detailed. Weak ties are 

thinner and less durable, but better access to non-redundant information which is 

granted. For instance, Saab has established weak ties network with the Futura 

Petroleum since they have different interests. Besides that, Saab should also create 

networks with the companies that are based on similar interests and roles as a car 
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manufacturer, such as Ford, in order to build strong ties relationship. By constructing 

strong ties, for instance, Saab can share the investment on biofuels R&D, especially 

in upgrading the FFVs. Therefore, the diversity of network’s ties within an 

innovation network is demanded since the benefits from those ties can be gathered 

collectively. 

 

4.5. Innovation in creation of value chains 

In theory, there are numerous benefits of membership in an innovation network, 

which is important for high-technology firms, such as firms in biofuels industry. It 

comprises access to low-cost, long-term capital, and access to the expertise of firms 

in biofuels industry. But in practice, research by Nakateni (1984) suggests that 

membership in a network is associated with below-average profitability and growth. 

Therefore, if the companies within specific innovation network want to be more 

innovative and attain more profits, they should be more flexible and independent for 

a variation in establishing networks.  

 

Likewise value chain that is highly associated with the market, the innovation 

network is also slightly related to the market. According to Pratt (2007), focus on the 

market guides to an exclusive concern with exchange relations in the innovation 

networks. The reason of this is because the importance of technology transfers 

between organisations, between universities and industry, and between intermediate 

producers in order to develop market. As a result, the firms which are utilising new 

products and processes will be able to utilise market advantage and increase 

production. 

 

Those essences result in the way of thinking that there is a connection between two 

concepts, value chain and innovation network, particularly for the development of 

those concepts in practical. In one hand, the value chain requires the reconfiguration 

of value chain. On the other hand, the innovation network forces the motives to 

change the networks in order to establish another new network. These issues have a 

similarity since both of them need to change their existing system in order to 

progress in the future. 
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The connection between innovation network and value chain has been discovered 

from one of the practical examples in biofuels industry in the future. There is an 

innovation network between three companies: BP, Dupont, and British Sugar. This 

innovation network is launched in order to grow biobutanol as a new feedstock. It is 

completely discussed in section 4.4. As it is a new scheme, it requires new 

infrastructures in order to supply the product from farmers to the customers. Thus, 

the reconfiguration of value chain to provide new chain that can support the mission 

is demanded. 

 

The new value chain can be showed by Figure 4.10. It is not existed currently, but it 

is the plan for the value chain in the future. The first process within this value chain 

is farmer sells their crops directly to the oil company. After that, by using those 

crops and gasoline / diesel, and also with the collaboration with other companies, oil 

company produces specific biofuels. Then, the output will go to retailer. Afterwards, 

the retailer distributes biofuels to the end users that use biofuels in their cars. The 

examples of companies as the actors relying on this value chain are: collaboration 

between Dupont as the agribusiness firm, BP as the oil company, and British Sugar 

as the biofuels producer to manufacture biobutanol, and Tesco as the retailer. 

 

There are several benefits that can be gathered from this example. Firstly, actors can 

gain additional profit from this new value chain, which is acquired by regarding the 

innovation networks. For instance, the farmers can generate more revenues by 

establishing a new supply-customer relationship with the new innovation network. 

Another benefit is the chain can be more flexible. It can be occurred since the oil 

company does not just produce gasoline or diesel and then distribute it to the 

retailers, but also manufactures specific biofuels. In other word, it can be said that oil 

company can perform as the biofuel producer as well. Consequently, the flexibility 

of oil company can be required in the biofuels industry. 

 

From that example, it can be concluded that while initially the establishment of an 

innovation network is involved, the reconfiguration of value chain can exist as a 

consequence of the circumstances (Figure 4.10.). It offers a distinctive concept that 



innovation can initiate a process that disrupts the existing value chain to create the 

new one. 

 

 
Figure 4.10. Example of Innovation in Creation of Value Chain 

 

4.6. Conclusion 

The findings and analysis of the basic of the UK-based biofuels value chains and 

innovation network can be observed from the above sections. The complexity of 

biofuels industry is represented by the large number of actors involved. Those actors 

can be classified into three groups: inside the biofuels value chains, inside the 

innovation networks, and outside the biofuels value chains and innovation networks. 

The actors in the biofuels industry are farmer, agricultural enterprise, oil company, 

biofuels producer, retailer, end user, science-based institution, car manufacturer, 

government, and equipment’s supplier. 

 

In the biofuels industry, there is no single chain occurs. On the contrary, there are 

different types of value chains exist. The selecting process of the value chains 

depends on the purposes of each actor. The variation can be categorised into three 
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features: the division of labour, scope of value chain, and type of end user. In order 

to generate more benefits, companies are now looking for the partnership 

opportunities where they can generate new types of value chain together in order to 

afford differentiated and previously undeliverable propositions to their customers.  

 

There are also different types of biofuels innovation networks exist in the UK. The 

purposes of the innovation networks are based on the objectives of actors that can be 

classified into two categories, which develop new technology product / process and 

new market. It also can be evaluated that networks stimulate the actors through the 

role differences of actors in the network. The changes in the innovation networks are 

also demanded since the highly requirement in responding to the threat of other 

networks are developing more innovative products. As the task of a network is 

different for its entire member, there will always be motives to change the networks, 

and the networks can evolve over time. 

 

The development of the value chains and innovation networks has a connection since 

both need to change their existing systems in order to progress in the future. There 

are several benefits that can be obtained from the innovation in creation of value 

chains. Firstly, actors can gain another profit from this new value chain. Secondly, 

the chain can be more efficient. It also can be concluded that the establishment of an 

innovation network is involved at first, and then the reconfiguration of value chain 

can exist as a consequence of the circumstances. It offers a distinctive concept that 

innovation can initiate a process of disruption of existing value chain to create the 

new one. 

 

The next chapter is the findings about critical success factors of the UK-based 

biofuels sector, biofuels value chains and innovation networks. Their general critical 

success factors will be analysed. 
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Chapter 5 

Critical Success Factors of the UK-Based Biofuels 

Value Chains and Innovation Networks 
 

 

5.1. Introduction 

The chapter 5 investigates critical success factors of the UK-based biofuels value 

chains and innovation networks. The research findings and analysis about this 

substance will be gathered by regarding this chapter. 

 

With the intention of exploring the findings and analysis about critical success 

factors of the UK-based biofuels value chains and innovation networks, several 

sections will be observed. The second section will explicate critical success factors 

for the UK biofuels sector. The third section will explore critical success factors of 

the UK-based biofuels value chains. The fourth section will assess critical success 

factors of the UK-based biofuels innovation networks.  Conclusion will follow in the 

fifth section of this chapter. 

 

5.2. Critical Success Factors for the UK Biofuels Sector 

The critical success factors for biofuels sector have been determined by previous 

studies. These critical success factors can be used in order to acquire the value chains 

construction and generate the innovation competences. Most of critical success 

factors are based on the experiences and best practice of the biofuels expert. 

Therefore, some differences can be found by considering different researchers. 

 

In the European Union (EU) region, EU Committee (2006) has determined seven 

key factors that are demanded to develop biofuels across the EU. One is political 

will. The government’s commitment is expected in order to develop biofuels market. 

Two is a mechanism to regulate the environmental impacts of imports. The example 

of this is the agreement of sustainability criteria for feedstocks. Three is oil price, 

since high oil price as one of the reasons of renewable fuels development, such as 

biofuels. Four is attitudes of oil and vehicle industries. The resources from those 
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companies are needed in order to enlarge biofuels industry. Five is economies of 

scale, since the the US ethanol production costs 30 per cent lower. It goes along with 

Soetaert (2007) who said that the exploitation of the economies of scale is one of the 

critical success factors for bio refineries. Six is standards, such as direct blending of 

ethanol in petrol, review of fuel quality directive, and biodiesel standards. Seven is 

new technologies for second generation of biofuels. 

 

Additionally, there are also critical success factors for biofuels sector in the UK 

(Bomb et al., 2006). One is price competitiveness with petrol and diesel. It is 

noticeable that in terms of purchasing fuel, most consumers prefer the cheap fuel to 

the green one. Two is excision of duty exemptions in order to accelerate investments. 

Three is national government commitment as the foundation for biofuels industry. 

National government’s support in the UK has been ambiguous and resulted in many 

oil companies implementing a wait-and-see strategy. Four is the creation of niche 

markets. Rather than only produce low-level blends for conventional vehicles, a 

parallel strategy is to address niche markets, such as bus fleets for public transport, 

and truck operators. Five is sustainability certification scheme for biofuels. It will 

sustain confidence in the performance of biofuels from environmental and social 

perspectives. 

 

Besides those previous studies, the theoretical backgrounds as guidelines in 

determining the critical success factors are really demanded. The reason of this is 

because most of those critical success factors just based on best practice, which is 

lack of theoretical backgrounds as the rationalisation. 

 

Derived from the previous research studies about biofuels industry and theoretical 

backgrounds, the critical success factors are classified into seven groups (Table 5.1.): 

1. Agriculture and feedstocks 

It consists of four factors as identified by Cereal Industry Forum (2007) in the 

smaller region, North East of England. Firstly is the need to standardise and 

transfer best farming practices more widely. Cost efficiency and quality of the 

outputs could be improved through standardisation of the best practices (CIF, 

2007). Secondly is continuity of feedstock's supply. It is required in order to 
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develop sustain biofuels value chains. Thirdly is breeding specific varieties for 

biofuels crops. Currently, there are no oilseed varieties specific for biofuels. 

High yield and oil content have an immense impact on profitability of biofuels 

crop production (CIF, 2007). Fourthly is diversity of feedstocks within a value 

chain. It is expected in order to enhance the range of ‘green’ feedstocks and 

obtain best performance of biofuels. 

 

2. Technological development 

It comprises four factors. First is improvement in automobile technologies. Low 

level blends are not sufficient to meet the 2010 targets for biofuels (Bomb et al., 

2006). So, the improvements in technologies are required for automobiles to be 

compatible with high level blend of biofuels, such as E100 and B100. Second is 

improvement to the efficiency of biorefinery technologies. Third is development 

of new technologies to convert second generation of biofuels. Second generation 

is demanded in order to promote technologies with the most flexibility and best 

performance (Bomb et al., 2006). Fourth is increasing the scale of biorefinery 

technologies. 

 

3. Regulation and standards 

It involves three factors. One is statutory obligations for biofuel supply, such as 

RTFO. The number of volumes that government are going to put in the RTFO is 

an important factor in making investments on biofuels (EU Committee, 2006). 

Two is financial compensation for the financial gap between biofuels and fossil. 

The duty exemptions are required in order to compete with the fossil fuels price. 

Three is regulatory framework, such as sustainability certification scheme for 

biofuels. It is demanded to facilitate the guarantee of sustainable feedstocks.  

 

4. Political commitment, lobbying, and public acceptability 

It contains three factors. Firstly is pro-biofuels lobbying, which is expected to 

provide information and push government’s regulations. One of the actors that 

have to do this matter is farmer organisation, since it can establish the 

information about ‘green’ feedstocks (Thuijl & Deurwaarder, 2007). Secondly is 

national government commitment to biofuels. Thirdly is public acceptability of 
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‘green’ biofuels in terms of environmental impact. The information of ‘green’ 

biofuels than can diminish the misconceptions of biofuels should be provided. 

 

5. Markets 

It holds four factors. First is creation of an end-user market for pure biofuels, 

such as E100 and B100. It requires the involvement of the car industry to grant 

FFVs. Second is guarantee for end-users that biofuels can be used safely in cars. 

End users would not like to capture risks in using biofuels. Third is creation of 

an end-user market for blended biofuels, such as B5 and E5. The commitment 

from oil industry to blend biofuels is expected. Fourth is creation of niche 

markets, such as bus fleets. Niche markets are able to utilise high-level blends or 

pure forms of biofuels (Bomb et al., 2006). 

 

6. Organisation for technological innovation 

It engages six factors. Five factors are associated with the purposes of R&D 

collaboration that are determined in chapter 2, which are to access external 

knowledge from other companies; to reduce the cost of technological 

development; to reduce the risk of development; to achieve scale economies in 

production; to reduce the time taken to develop new products. The last factor is 

the durability of R&D collaboration, in order to ascertain the improvement of 

R&D. 

 

7. Organisation of value chains. 

This group comprises three factors. One is commitment to develop strong 

position of the UK in international biofuels value chains. Two is commitment to 

develop strong contained value chains of the UK. By considering market 

potential assessment of biodiesel and bioethanol in Europe by Frost and Sullivan 

(2005), it can be analysed that the UK has a score above average in both 

markets, which indicates the potential of biofuels market in the UK. Three is 

information flows in biofuels value chains. It should be well-developed between 

actors to obtain similar objectives in developing biofuels.  

 



Table 5.1. Groups of Critical Success Factors 

No. Group Critical Success Factors
The need to standardise and transfer best farming practices more widely
Continuity of feedstock's supply
Breeding specific varieties for biofuels crops (e.g. high yield for oilseed)
The diversity of feedstocks within a value chain
Improvements in automobile technologies
Improvements to the efficiency of biorefinery technologies
New technologies to convert ligno-cellulosic feedstocks (woods and wastes)
Increasing the scale of biorefinery technologies
Statutory obligations for biofuel supply (e.g. RTFO)
Financial compensation for the financial gap between biofuels and fossil
fuels (e.g. duty exemptions)
Regulatory framework (e.g. sustainability certification scheme for biofuels)
Pro-Biofuels lobbying
National Government commitment to biofuels
Public acceptability of 'green' biofuels in terms of environmental impact
Creation of an end-user market for pure biofuels (e.g. E100, B100)
Guarantee for end-users that biofuels can be used safely in cars
Creation of an end-user market for blended biofuels (e.g. B5, B30, E5, E85)
Creation of niche market (bus fleets, truck operators, agricultural vehicles)
R&D collaboration to access external knowledge from other companies
R&D collaboration to reduce the cost of technological development
R&D collaboration to reduce the risk of development
R&D collaboration to achieve scale economies in production
R&D collaboration to reduce the time taken to develop new products
The durability of R&D Collaboration
Commitment to develop strong position of the UK in international
biofuels value chains
Commitment to develop strong contained value chains of the UK
Information flows in biofuels value chains

6

Technological 
development

Regulation and 
Standards

Political commitment, 
lobbying, and public 

acceptability

Markets

Organisation for 
technological 

innovation

Organisation of value 
chains7

Agriculture and 
feedstocks1

2

3

4

5

 
 

From the examination of the critical success factors above, it can be concluded that 

the essential critical success factors as the truly critical success factors are 

categorised in the regulations and standards. The reason of this is because 

regulations are guidelines for actors in biofuels industry and really important for an 

infant industry, such as biofuels. Without supportive regulations, biofuels cannot be 

progressed as the best alternative renewable fuels since it will determine the biofuels 

market. For instance, there is a recommendation by Gallagher (2008), to slow down 

the rate of increase in the RTFO to 0.5% per annum so that the RTFO achieves 5% 

in 2013/2014 rather than 2010/2011 as currently planned. Most of the biofuels actors 

criticise this recommendation since they have already invested for the infrastructures 
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and the development of biofuels industry in order to achieve the current target. A 

policy adviser from NFU expressed her view regarding this situation. 

Without any government support or long term vision, the biofuels industry 
will not develop. The uncertainty created by the mixed messages the 
government has been sending, which is not helping this young industry. It 
has resulted in delay and even postponement to the construction of planned 
processing plants, and in some cases the withdrawn of some companies from 
the UK completely. (RH, interview, 11/07/2008) 

 

The regulations and standards as the truly critical success factors are also agreed by 

Moody (2008), particularly about the duty exemptions factors. Moody (2008) 

concluded that the truly critical success factor is having a road fuel that is cheaper 

than fossil.   

 

Another truly critical success factors that can be presumed are classified in the group 

of public acceptability. It is obvious that biofuels industry will not enlarge if there is 

no immense demand from end users, which is highly involving the public 

acceptability. A farmer, in the same spirit, explained that: 

There are a lot of misconceptions and lack of information out there, 
especially about the food prices. I think this a battle now for the farmers and 
others in the biofuels industry to explain to people the facts about biofuels. 
Food prices have been so low for so long. It has to be an incentive for 
farmers or companies to invest in the new technology. Furthermore, it will 
increase the crop production. We need high prices to increase investment in 
productions, so more land comes into production. Then, you will see more 
output coming out into the food chain. (RR, interview, 11/07/2008) 

 

The determination of critical success factors is really demanded. To a large extent, 

the author shares this view. Particularly, nowadays green solutions are really needed 

and biofuels can have a crucial part on it. Although on the other hand it also has 

restraints,but it is solvable by doing the improvements. Those improvements cannot 

be done in the same time. Therefore, by understanding the critical success factors 

about what are the critical success factors and which are truly critical success factors 

that should be attempted first, biofuel has an immense opportunity to be a future 

energy. 

 

It is matched with a policy adviser from NFU, expressed her view considering this 

matter. 
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I think it is highly significant to the biofuel system, whether it will succeed or 
not. We are already behind other countries in Europe. For instance, Germany 
is doing great with their biodiesel plants. I think there will be elements of the 
global situation that will drive the importance of biofuels as a renewable fuel 
and as a replacement for the fossil fuels. I think we need regulation and 
government’s support to make it succeed. (RH, interview, 11/07/2008) 

 

The level of significance of critical success factors is also agreed by a farmer, as 

stated below. 

It is clearly significant. With the world becoming unstable, we now have an 
alternative to fossil fuels in the future. Therefore, it should be developed by 
considering the combination of public perception and government supports. 
(RR, interview, 11/07/2008) 

 

Moreover, those general critical success factors can be categorised in three groups 

based on the objectives of this determination. Firstly are critical success factors that 

can be used in developing value chains and innovation networks. It consists of the 

success factors that are belong to regulation and standards, and political 

commitment, lobbying, and public acceptability groups, as determined above. It 

seems to be obvious that those two groups consist of factors as guidelines for 

biofuels industry. Therefore, it is required in developing both value chains and 

innovation networks. Secondly are critical success factors that can be used barely in 

getting the value chain set-up. Thirdly are critical success factors that can be utilised 

merely in constructing innovation capabilities. The second and third groups will be 

analysed separately in the subsequent sections. 

 

5.3. Critical Success Factors of the UK-Based Biofuels Value Chains 

In general, concept of value chain is highly associated with the demand. The reason 

of this is because the main objective of value chain is to provide value for customers. 

Shortly, it is discernible that the degree of customer’s value for specific product can 

be presented by demand.  

 

Every company has to increase their competitive advantage to compete with others 

in this competitive environment (Kidd, 1994). It means that companies have been 

forced to create new concepts which quickly react and respond to fluctuations in 

demand, such as larger flexibility, higher quality, better customised products (Booth, 
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1996). This general case can also be founded on the biofuels industry. The Biofuel’s 

market inevitably depends on the numbers of vehicles sales in the UK, and on the 

proportions of biofuels, and traditional fuels. 

 

Table 5.2. Automotive Industry: Vehicles Sales and Production (UK), 2003-2008 

Year 
Motor Vehicles Sales 

(000) 
Motor Vehicles Production 

(000) 
2003  3074.9  1873.7 
2004  3246.3  1999.7 
2005  3395.5  2100.2 
2006  3554.8  2183.9 
2007  3727.6  2295.7 
2008  3909.8  2406.8 

Compound Annual Growth 
Rate (2003‐2008) 

4.9%  2.6% 

(Source: Frost and Sullivan, 2004, p.8-24) 

 

From Table 5.2., it can be analysed that the UK has a great potential market of 

biofuel since it has a huge number of vehicles sales which will increase demand of 

biofuel as a vehicle’s fuel. In addition, demand is also highly related to the RTFO. 

According to Royal Society (2008), RTFO will have implications to further up the 

supply chain, in terms of what feedstock is manufactured, how it is converted, and 

what specific fuel type is generated and blended. In the UK, the RTFO was 

introduced by the government, which came into drive in early 2008. This requires 

biofuels to make up 2.5% by volume of read transport fuel sales in the UK, and it 

will increase continually for the following years. Thus, it seems to be obvious that 

the RTFO gives a long-term volume certainty. 

 

According to Wilson (et al., 2007), the UK biofuels market is still in its infancy. The 

UK has a growing biofuels industry, using first generation technologies, which 

results in the production of biodiesel and bioethanol. 

 

Based on Frost and Sullivan (2005, p.II-9), total consumption of diesel in the UK in 

2003 was 18.5 million tonnes. Replacing 2% of this with biodiesel in line with the 

EU Directive would require 370,000 tonnes and consumption at 5.75% would 

require in the region of 1.06 million tonnes by 2010. Nominal production capacity in 



the UK 2006 was 690,800 tonnes per annum (Frost and Sullivan, 2005; Greenergy 

International Ltd, 2007). 

 

 
Figure 5.1. Biodiesel Market: Market Engineering Measurements (UK), 2004 

Note: All figures are rounded. (Source: Frost and Sullivan, p.II-3) 

 

From Figure 5.1., it can be examined there were quite enormous revenues from the 

UK biodiesel, and will be growing rapidly because an annual growth rate of 18%. 

Average prices are expected to rise in the short term caused by the rise in oil prices. 

The Compound Annual Growth Rate (CAGR) for 2002-2012 is projected to be 75%, 

giving market revenues of 1.79 billion Euros by 2011 (p.II-3). 

 

According to Frost and Sullivan (2005), there are main drivers and restraints that 

affect the UK biodiesel market. The drivers for biodiesel seem to stem from several 

aspects. Firstly is large production of rapeseed which gives plentiful feedstock 

supply. The UK is the third largest producer of rapeseed in West Europe which 

produces 1.2 million tonnes of rapeseed during 2002 (p.II-4). Secondly, boom in 

diesel car sales which increase customers (p.II-4). Meanwhile, there are some 

restraints that might hinder the use of biodiesel. One is poor tax relief which limits 

potential feedstock and market growth. Generally the industry felt that the partial 

exemption on biodiesel generally is not enough (p.II-6). Two is government 
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scepticism which gives little incentive for start-up companies. Because the 

legislation from government is only guaranteed to be in place for three years, start-up 

companies face a large risk in investing in an expensive plant as factory costs are 

normally incorporated into the end price of product over 20 years (p.II-6). Based on 

those drivers and restraints, it is understandable that the drivers of biodiesel are on 

supply side and the market. On the other hand, the restraints are related to the 

regulation. Consequently, government’s attention is really crucial and proper policy 

should be analysed. 

 

Looking at different figure, gasoline is consumed in the UK in at the amount of 20 

million tonnes. The 5% inclusion of biofuels would mean a potential bioethanol 

market of around 1 million tonnes (Frost and Sullivan, 2005, p.II-I6). There are 4 

plants planned and in construction. By 2010, total production capacity will be 

between 4-5% of the UK’s road transport fuel usage (NNFCC, 2007). 

 

There are also drivers and restraints that affect the UK bioethanol market (Frost & 

Sullivan, 2005). The drivers for bioethanol seem to stem from several aspects. 

Firstly is high fuel tax which makes bioethanol production profitable. The UK has 

the highest fuel tax levels in Europe (47p/litre) which results a very high gasoline 

price (around 130p/litre). A high gasoline price means ethanol becomes more cost 

effective to blend in fuel (p.II-I3). Secondly is good climate for high starch grain. 

Caused by the higher starch content, more ethanol can be produced and thus the 

plant is more profitable (p.II-I3). Meanwhile, there are some restraints. One is poor 

tax concessions, which discourages domestic production. Fuel producers will be 

reluctant to blend ethanol in their fuel if the price of ethanol rises (p.II-I4). Two is 

cheaper imported ethanol. Because of tax loophole, cheap denatured ethanol can be 

imported. This will intrude the local biofuel production. One of the solutions is only 

allowing road tax exemption on undernatured ethanol. By doing this, any imports of 

denatured ethanol could not be used as transport fuel (p.II-I4). Hence, generally 

biodiesel and bioethanol have similar drivers in market growth and restraints in 

government’s policy. 

 



By regarding those figures of bioethanol and biodiesel, it can be concluded that 

demand exceed supply in previous years. Therefore, in my opinion, new crops 

should be developed on spare agricultural land to produce more biofuels. Another 

option is by sourcing biofuel overseas, such as from Brazil and Indonesia. These 

options have financial, social, environmental and political implications that should 

be well-analysed. 

 

In conclusion, critical success factors in value chain are mainly involving the 

production capability (Table 5.3.). 

 

Table 5.3. Groups of Critical Success Factors of the UK-Based Biofuels 

Value Chains 

No. Group Critical Success Factors of UK-Based Biofuels Value Chains
Continuity of feedstock's supply
The diversity of feedstocks within a value chain
Improvements to the efficiency of biorefinery technologies
Increasing the scale of biorefinery technologies
Statutory obligations for biofuel supply (e.g. RTFO)
Financial compensation for the financial gap between biofuels and fossil
fuels (e.g. duty exemptions)
Regulatory framework (e.g. sustainability certification scheme for biofuels)
Pro-Biofuels lobbying
National Government commitment to biofuels
Public acceptability of 'green' biofuels in terms of environmental impact
Creation of an end-user market for pure biofuels (e.g. E100, B100)
Guarantee for end-users that biofuels can be used safely in cars
Creation of an end-user market for blended biofuels (e.g. B5, B30, E5, E85)
Creation of niche market (bus fleets, truck operators, agricultural vehicles)
Commitment to develop strong position of the UK in international
biofuels value chains
Commitment to develop strong contained value chains of the UK
Information flows in biofuels value chains

5 Markets

6 Organisation of value 
chains

2 Technological 
development

3 Regulation and 
Standards

4
Political commitment, 
lobbying, and public 

acceptability

1 Agriculture and 
feedstocks

 
 

One of the most critical factors in value chains beside regulations and public 

acceptability is the way of information flows in value chains. For instance, biofuels 

producer will be able to produce appropriate product, only if the demand forecast of 

some product is accurate. Similarly, only if the biofuels producer forwards precise 

order information to suppliers, agricultural enterprise will be able to schedule 

distribution of crops properly. 
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Besides those critical success factors, another matter that should be concerned is the 

variation in value chains. Based on Breite & Vanharanta (2004), a combination of 

different value chains is expected since companies cannot be successful by managing 

only one type of value chain in the dynamic business environment. 

 

5.4. Critical Success Factors of the UK-Based Biofuels Innovation Networks 

Critical success factors in innovation networks are mostly engaging the knowledge 

and future development (Table 5.4.). 

 

Table 5.4. Groups of Critical Success Factors of the UK-Based Biofuels  

Innovation Networks 

No. Group Critical Success Factors of UK-Based Biofuels Innovation Networks
The need to standardise and transfer best farming practices more widely
Breeding specific varieties for biofuels crops (e.g. high yield for oilseed)
Improvements in automobile technologies
New technologies to convert ligno-cellulosic feedstocks (woods and wastes)
Statutory obligations for biofuel supply (e.g. RTFO)
Financial compensation for the financial gap between biofuels and fossil
fuels (e.g. duty exemptions)
Regulatory framework (e.g. sustainability certification scheme for biofuels)
Pro-Biofuels lobbying
National Government commitment to biofuels
Public acceptability of 'green' biofuels in terms of environmental impact
R&D collaboration to access external knowledge from other companies
R&D collaboration to reduce the cost of technological development
R&D collaboration to reduce the risk of development
R&D collaboration to achieve scale economies in production
R&D collaboration to reduce the time taken to develop new products
The durability of R&D Collaboration

5
Organisation for 

technological 
innovation

2 Technological 
development

3 Regulation and 
Standards

4
Political commitment, 
lobbying, and public 

acceptability

1 Agriculture and 
feedstocks

 
 

Based on Bruce (et al., 1995), there are two critical success factors that correspond 

the biofuels innovation networks. Firstly is a substantial degree of trust between 

actors within innovation networks. Since its objectives are acquiring new knowledge 

and future development, it seems to be obvious that without a good degree of trust, 

the process will not be well-proceeded. Secondly is the properly shared benefit. It is 

recognizable that innovation networks are related to the high risk and costs. 

Therefore, as a return on investment, each company should obtain suitable benefits. 
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Additionally, since innovation network is a long-term form relationship, partner 

selection is also one of the critical success factors (Dodgson, 2000). By considering 

this, innovation networks can be maintained between the companies involved. 

 

5.5. Conclusion 

Findings and analysis of the development of the UK-based biofuels value chains and 

innovation network can be observed from the above sections in this chapter. The 

critical success factors can be classified into seven groups: agriculture and 

feedstocks; technological development; regulations and standards; political 

commitment, lobbying, and public acceptability; markets; organisation for 

technological innovation; and organisation of value chains. From those groups, it can 

be settled that the truly critical success factors are categorised in the regulations and 

standards, since the role of regulations as the guidelines for actors in biofuels 

industry. Moreover, factors in public acceptability’s group are also the truly critical 

success factors, as biofuels industry highly corresponded with the market. As a 

result, by understanding the critical success factors about what are they and which 

are they that should be developed first, biofuel has a vast opportunity to be a future 

energy. 

 

Those general critical success factors can be categorised in three groups based on the 

objectives of this determination, which are in value chains and innovation networks 

independently, and factors that are involved in both matters. The differences between 

those groups has been analysed above. In value chain, critical success factors are 

mainly associated with the purpose in raising the production capability. Therefore, 

the unique critical success factors are: continuity of feedstock's supply, diversity of 

feedstocks, improvements to the efficiency of biorefinery technologies, increasing 

the scale of biorefinery technologies, markets, and organisation of value chains. In 

contrast, critical success factors for innovation networks are mainly associated with 

the purpose in acquiring the knowledge and future development. Thus, the similar 

critical success factors are: standardised best farming practices, specific varieties for 

biofuels crops, improvements in automobile technologies, new technologies to 

convert ligno-cellulosic feedstocks, and organisation for technological innovation 
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The next chapter is conclusion of the dissertation. Biofuels value chains and 

innovation networks in the UK, critical success factors of biofuels in the UK, overall 

appraisal, limitations, and further research will be justified. 
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Chapter 6 

Conclusion 
 

 

6.1. Introduction 

This chapter is conclusion of the dissertation and will present the overall conclusions 

as the answers of the research questions. The first research question about the 

development of the UK-based biofuels value chains has been studied in chapter 4. 

Correspondingly, the second research question about the development of the UK-

based biofuels value chains has also been examined in chapter 4. On the contrary, the 

third research quesion about the critical success factors of biofuels in the UK has 

been investigated in chapter 5. 

 

In order to produce the conclusions, several sections will be granted. The second 

section will examine biofuels value chain in the UK. The third section will explicate 

the biofuels innovation networks in the UK. The fourth section will provide critical 

success factors of biofuels in the UK. The fifth section will discuss the overall 

appraisal. Limitations and further research will follow in the sixth section of this 

chapter. 

 

6.2. Biofuels Value Chains in the UK 

Biofuels actors in the UK have established different types of value chains. Every 

single chain has its own advantages and disadvantages. The selecting process of the 

value chains types counts on the missions of each actor. The variation can be 

categorised into three elements. First is the division of labour. The key issue within 

the division of labour is how vertical integration or disintegration survives. The key 

issue within this value chain process is how vertical integration or disintegration 

survives. The vertical integration can be represented by British Sugar that has dual 

roles in contracting supplies of sugar beet and generating bioethanol. It is noticeable 

that the flexibility of a company is occurred. On the other hand, the vertical 

disintegration can be characterised by Ensus and NFU that just produces biofuels and 

acts as an agricultural enterprise, respectively. It can be concluded that they have 
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partner which is one of the best in their own class. Furthermore, it will provide 

benefits that every actor can bring focus on their own core business and seeks the 

opportunities. 

 

Second is scope of value chain. Some of value chains have international value chains 

and the others have the UK-contained value chains. The international dimension of 

globalised value chains is more likely to be expected rather than just the UK-

contained biofuels value chains in order to develop biofuels value chains in the 

future. The reason of this is because the UK has its own limitations, such as the lack 

of feedstocks in the UK. Third is type of end user. It can be examined that biofuels 

can also supply the public transports, such as the train company. Thus, it will admit 

distinguish and vast market since it can be used for personal and public transport. 

 

In order to generate more benefits, companies are now looking for the partnership 

opportunities where they can generate new types of value chain together in order to 

afford differentiated and previously undeliverable propositions to their customers.  

 

6.3. Biofuels Innovation Networks in the UK 

Currently, there are different types of biofuels innovation networks exist in the UK. 

The differentiation among the innovation networks can be categorised into two 

purposes of innovation networks. First is to develop new technology product / 

process that can be exemplified by innovation in agricultural technologies, 

feedstocks, and biorefineries. Second is to develop new market that can be 

characterised by innovation in distribution of fuels in the market. 

 

The benefits of innovation networks, such as access to long-term capital and to the 

expertise of other firms also can be concluded. For instance, relatively unfamiliar 

companies worldwide, such as D1 Oils, need to collaborate with well-known 

companies, such as BP, in order to obtain those benefits. Besides that, the risks 

between actors within the networks are shared properly. 

 

The changes in the innovation networks are required since the highly requirement in 

responding to the threat of other networks that are developing more innovative 
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products. As the task of a network is different for its entire member, there will 

always be motives to change the networks, and network can evolve over time. 

 

6.4. Critical Success Factors of Biofuels in the UK 

The critical success factors can be arranged into seven groups: agriculture and 

feedstocks; technological development; regulation and standards; political 

commitment, lobbying, and public acceptability; markets; organisation for 

technological innovation; and organisation of value chains. From those groups, it can 

be concluded that the truly critical success factors are sorted in the regulation and 

standard, since the role of regulations as the guidelines for actors in biofuels 

industry. Besides that, factors in public acceptability’s group are also the truly 

critical success factors, as biofuels industry highly corresponded with the market. 

Therefore, by understanding the critical success factors about what are the critical 

success factors and which are truly critical success factors that should be developed 

first, biofuel has a vast opportunity to be a future energy. 

 

Those general critical success factors can be classified in three groups based on the 

objectives, which are in value chains and innovation networks independently, and 

factors that are involved in both matters. In value chain, critical success factors are 

mainly related to the purpose in raising the production capability. Thus, the unique 

critical success factors are: continuity of feedstock's supply, diversity of feedstocks, 

improvements to the efficiency of biorefinery technologies, increasing the scale of 

biorefinery technologies, markets, and organisation of value chains. On the contrary, 

critical success factors for innovation networks are mainly connected with the 

purpose in obtaining the knowledge and future development. Consequently, the 

dissimilar critical success factors are standardised and transfer best farming 

practices, specific varieties for biofuels crops, improvements in automobile 

technologies, new technologies to convert ligno-cellulosic feedstocks, and 

organisation for technological innovation. 

 

6.5. Overall Appraisal 

In terms of biofuels value chains, the division of labour concept is associated with 

the determination of vertical integration or disintegration. In my opinion, the main 
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principle in doing vertical integration or disintegration is a trade off between 

flexibility and expertise. If a company wants to have flexibility in order to acquire 

more revenues from additional business functions, a vertical integration should be 

created. In contrast, if a company aims to obtain great expertise in order to increase 

productivity, a vertical disintegration should be established.  

 

Personally, vertical disintegration in biofuels value chains is preferable since every 

actor can bring focus on organising their own core business and seeks the 

opportunities. Subsequently, every actor can construct innovation networks with 

others if they want to create some innovations that require knowledge beyond their 

expertise. The main purpose of innovation networks corresponds with the 

complementary capabilities since every actor, even stable companies like BP, still 

need knowledge from others. 

 

Furthermore, the development of value chains and innovation networks has a 

connection since both of them need to change their existing system in order to 

progress in the future. There are several benefits that can be obtained from the 

innovation in creation of value chains. Firstly, actors can gain another profit from 

this new value chain. Secondly, the chain can be more efficient. It also can be 

concluded that the establishment of an innovation network is involved at first, and 

then the reconfiguration of value chain can exist as a consequence of the 

circumstances. It offers a distinctive concept that innovation can initiate a process of 

disruption of existing value chain to create the new one. 

 

The critical success factors as means in order to acquire the value chains 

construction and generate the innovation competences have also been determined 

above. As a result, critical success factors and the development of the UK-based 

biofuels value chains and innovation networks can be established by considering 

conclusions above. 

 

6.6. Limitations and Further Research 

This study is a preliminary study about the critical success factors and the 

development of biofuels value chains and innovation networks that have not been 
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well-analysed currently. Thus, obviously there are some limitations in this study. 

The dominance of industry representative was not found since the lack of interviews 

is occurred. Moreover, this study also just examines the UK-based biofuels value 

chains and innovation networks with at least one of the UK key actors exist. 

 

Parallel to the limitations of the study above, the further research in the future can be 

extended to the condition in which more times, more funds, more data collection’s 

means like questionnaire, and collaboration between researchers in a specific project. 

Thus, it may initiate directions that lead into a generalisation of biofuels industry, 

which applies not only in the UK, but also in other countries. 
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Appendices 

 

Appendix 1 

List of Interviewees 
 

The face-to-face interviews were carried out according to the research methodology 

and empirical approach that are described in chapter 3. 

 

No Name Institution Role Date of 
Interview

Code / 
Initials

1 Rowena Hammon National Farmers 
Union (NFU)

Policy Adviser for 
North West Region 11-Jul-08 R.H.

2 Richard Reeves Farmer
Chairman of 

Combinable Crops 
Board

11-Jul-08 R.R.
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Appendix 2 

Interview’s Transcripts (R.H.) 
 

MP Good Morning 

RH Good Morning 

 

MP Firstly, I would like to explain the purpose of interview, which is to verify 

and explore issues about critical success factors and the development of the 

UK-based biofuels supply chains and innovation networks from the 

biofuels experts. Do you have any questions before we start the interview? 

RH No, everything is fine. 

 

MP What is your position in NFU and How is your position related to the 

biofuel? 

RH I am a Policy Adviser for North West Region. In this region, one of things 

that we look after is combinable crops, and within that biofuels obviously 

quite an important area. 

 

MP What is the role of NFU related to the biofuel industry? 

RH The NFU represents the farmers and growers in England and Wales. The 

central objective is to promote successful and socially responsible agriculture 

and holticulture, while ensuring the long-term viability of rural communities. 

We seek to gain more commitment and support from the government on 

biofuels. 

 

MP Does NFU generate a connection between farmers and biofuels producers? 

RH We are often approached by the farmers who want to be connected with the 

relevant people. Generally, we can be approached by biofuels producers. We 

continue to fight for government commitment for biofuels in the future. 

Basically, we are challenging the government to recognise that grain in the 

UK needs to be produced sustainability criteria. Currently the ACCS and 

LEAF, two UK systems of only six worldwide approved schemes, so far, 
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seen as qualifying under the Renewable Transport Fuels Obligation. By 

considering these schemes, anyone who wants to grow grains, can commit 

their grains to the biofuel producers, and meet the sustainability targets. 

 

MP How are the relationships between your company and others within the 

biofuels supply chains (e.g. with farmers, biofuel producers, oil companies, 

retailers, end users)? 

RH The relationships are excellent generally. 

 

MP Do you have further example of these? 

RH Obviously, we have an excellent relation with the farmers because we are 

working on their behalf. In terms of biofuels producer, we aware of what they 

are doing and what UK farmers can offer their companies, instead of 

importing grains. Try to sell the features of the growing of crops in UK, such 

as carbon footprint. We do not have any relation with the oil company. In 

terms of retailers, we often cooperate with them about what they could be 

offering. We continue to tell consumer about what biofuels are about and 

have produced a booklet about the “myths and misconceptions about 

biofuels” in order to balance the debates about biofuels and provide some real 

facts. We also attend discussion groups to discuss biofuels with everyone 

who wants to know about biofuels. 

 

MP How are the relationships between your company and the government? 

RH The relationships are also excellent generally. 

 

MP Could you say something more about that? 

RH We do talk to the government daily at the national level. We have an office in 

Westminster, London. They are in contacts daily with MP, DEFRA, REA, 

Department of Transport and Fuel. We also have office in Brussels, to see the 

European Commission, Parliament in European level to help influence the 

decision of European Directors, especially about the renewable fuel 

obligation in UK and within Europe. 
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MP How members are motivated to join/remain in the biofuels supply chain? 

RH Members join to have their views represented. In terms of biofuels, we are 

lobbying for the longer term government priority and support. We need 

government commitment for industry to move on to the next stage and we 

need more government incentives for the next generation of biofuels to get 

off the ground. We also help to make sure that all UK grain is recognised as 

being sustainable and can go for biofuels production. 

 

MP How information flows in the supply chain and is managed? 

RH We have a website that we provide a lot of information about biofuels. In 

terms of regionally, we sit on the North West biofuels user group which 

gathers together people with biofuels interests. Here we discuss what is going 

on, who is doing what, kind of sharing information dialogue among the 

members. This meeting runs four times a year. For instance, in the last 

meeting Morrison was talking about how they are planning to blend biofuels 

and make it into B30. 

 

MP Which one is more important, the creation of an end-user market for 

blended biofuels (e.g. B5, B30, E5, E85) or for pure biofuels (e.g. E100, 

B100)? 

RH The creation of an end-user market for blended biofuels is more important 

than for pure biofuels. 

 

MP Why do you say that? 

RH I think people are more willing to a small amount of biofuels in their car 

because they do not require an engine modification. Related to the RTFO 

regulation, 2.5% by volume for biofuels, people do not realise that they put 

that in with the small amount of blended biofuels. I think the gradual 

approach is the best way to get the consumers aware of biofuels. 

 

MP What are the most important critical success factors? 

RH The critical success factors are mainly about political commitment and 

regulations. 



88 

 

MP Why do you think that those factors were the most important critical 

success factors? 

RH Without any government support or long term vision, the biofuels industry 

will not develop. The uncertainty created by the mixed messages the 

government has been sending, which is not helping this young industry. It 

has resulted in delay and even postponement to the construction of planned 

processing plants, and in some cases the withdrawn of some companies from 

the UK completely. So far, 1.9Mt of biofuels investment has been 

abandoned, and currently UK production capacity stands at only 0.18Mt. 

Briefly, it can be said that the government’s commitment is weak, especially 

this week with the government’s announcement to reduce the rate of increase 

in the RTFO. Ruth Kelly has said that it should be slowed to 0.5% per annum 

so that the RTFO reaches 5% in 2013/2014 rather than 2010/2011 as 

currently planned. 

 

MP How significant are the critical success factors of UK-based biofuels in 

determining the future challenges? 

RH I think it is highly significant to the biofuels system, whether it will succeed 

or not. We are already behind other countries in Europe. For instance, 

Germany is doing great with their biodiesel plants. I think there will be 

elements of the global situation that will drive the importance of biofuels as a 

renewable fuel and as a replacement for the fossil fuels. Some people are 

holding out for the second generation of biofuels, but if we want to 

implement the second generation on ground, we really need investment and 

structures in the first generation of biofuels. Therefore, we can add to that 

and build on the second generation of biofuels. I think we need regulation 

and government’s support to make it succeed. 

 

MP Is it essential for NFU to always generate new biofuels supply chains with 

different companies? Why? 

RH I think it is essential to keep continuing to generate new biofuels supply 

chains. For instance, we have been approached by a biodiesel producer in 

Manchester who wishes cooperates with us, and have local farmers supply oil 
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seed rape. Unfortunately, we do not produce enough oil seed rape in this 

region. However, we are trying to match people with their needs related to 

the biofuels products. 

 

MP Based on the document produced by the NFU on biofuels, The NFU state 

that they will be active in the coming months of debate on the proposal to 

ensure that the Directive continues to ensure a practical approach and 

recognises the strengths of European and UK agriculture in producing 

sustainable feedstocks for biofuels. Could you say something more about 

that? 

RH We believe that UK and European agriculture produce sustainable 

feedstocks. For instance, in UK, the ACCS and LEAF are two of only six 

worldwide approved schemes. Practically, we can produce green biofuels and 

need to promote this to consumers, NGOs, and those who dismiss biofuels on 

principle. 

 

MP Ok, I think I have no further questions. I would like to say thank you for 

your participation on this interview. 

RH You are welcome. 
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Appendix 3 

Interview’s Transcripts (R.R.) 
 

MP Good Morning 

RR Good Morning 

 

MP Firstly, I would like to explain the purpose of interview, which is to verify 

and explore issues about critical success factors and the development of the 

UK-based biofuels supply chains and innovation networks from the 

biofuels experts. Do you have any questions before we start the interview? 

RR No, everything is fine. 

 

MP What is your position related to the biofuel? 

RR I am a Chairman of Combinable Crops Board. All farmers are interested in 

biofuels. Related to biofuels, I am trying to grow sustainable crops for 

biofuels.  

 

MP How do you think the relationships between farmers and biofuel 

producers? Do you have further example of these? 

RR We won’t sell crops directly to the biofuels producers. For instance, there is 

biofuel plant under development in North East now. They will sell all their 

wheat through the intermediary organisation. Individual farmers won’t have 

relationships with biofuel producers generally. 

 

MP What do you consider as the best feedstock for biofuels in regards to 

economic and environment aspects, and Why? 

RR In regards to carbon saving and GHG issues, I think sugar beet is the best 

feedstock. We also get a bio-product, this is what people don’t take on board. 

For instance, bio product of oil seed rape is rape meal that can be used as an 

animal feed. The other one is bio product of wheat, as replacement of soya as 

an animal feed. Therefore, the bio-product is really important as well. 
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MP Which one is the main concern of biofuels type in UK (biodiesel or 

bioethanol)? 

RR I think it should be bioethanol, because we don’t produce enough oil seed 

rape in this country. Most of the feedstocks of biodiesels in this country are 

imported, such as palm oil, soya. Morrison is the leading of supermarket on 

biofuel. They said that half of biodiesel products in Morrison will come from 

UK oilseed rape, which will be blended with palm oil and others. For 

bioethanol, it’s not worth importing wheat into this country to produce 

bioethanol, because it’s cheaper if we buy UK wheat. 

 

MP How do you think about the second generation of biofuels? 

RR It will be good in the future. But, we need the first generation to get the 

industry up and running and so then get the investment into second 

generation. Again, this is what the politician and anti-lobby seem to lose 

sight. They are too simplistic in their arguments. 

 

MP What are the most important critical success factors? 

RR The critical success factors are mainly about the public perception. 

 

MP Why do you think that those factors were the most important critical 

success factors? 

RR There are a lot of misconceptions and lack of information out there, 

especially about the food prices. I think this a battle now for the farmers and 

others in the biofuels industry to explain to people the facts about biofuels. 

Food prices have been so low for so long. It has to be an incentive for 

farmers or companies to invest in the new technology. Furthermore, it will 

increase the crop production. We need high prices to increase investment in 

productions, so more land comes into production. Then, you will see more 

output coming out into the food chain. 
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MP How significant are the critical success factors of UK-based biofuels in 

determining the future challenges? 

RR It is clearly significant. With the world becoming unstable, we now have an 

alternative to fossil fuels in the future. Therefore, it should be developed by 

considering the combination of public perception and government supports. 

There might be crucial role by oil companies to lobby the government. The 

government will listen to them, because the oil companies give them great 

revenues.  

 

MP Ok, I think I have no further questions. I would like to say thank you for 

your participation on this interview. 

RR You are welcome. 
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