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H I G H L I G H T S

� Biofuels in the EU are significantly more difficult to govern today than in 2003.
� This is due to the qualities of the system to be governed and the governing system.
� Sustainable biofuel systems are inherently difficult to govern.
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a b s t r a c t

Transport biofuels are currently the subject of heated debate in the EU. In the past decade the
deployment of these technologies has been justified by claims of attractive environmental, geopolitical
and rural development benefits. However, expectations have rapidly turned into deep criticism regarding
the sustainability of these technologies and the desirability of pursuing the biofuel path. This situation
has generated an on-going controversy and policy deadlock at EU level. This study explores these issues
from a governance perspective. Employing the concept of system governability, derived from interactive
governance theory, it attempts to shed some light on the problems facing the governance of biofuels and
on how the quality of the governance system could be improved. The analysis showed that the
governability of the system decreased substantially in the period 2003–2012 due to increasing governing
needs and decreasing governing capacity. The quality of the governance system can be improved by
(i) improving governing capacity by reducing conflicts among governing actors, advancing consistency
among institutions and creating capacity at international and global level; and (ii) promoting advanced
technologies and adjusting societal ambitions and expectations regarding biofuels.

& 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Transport biofuels have been generously promoted in the past
decade in the European Union (EU) as a means to reduce the
emissions of Greenhouse Gases (GHG) and improve the security of
energy supply in the transport sector, while promoting economic
development and employment in rural areas throughout the EU.
However, transport biofuels have given rise to heated debate in
the EU. Many perceive these technologies as being too risky, or
even worse than the problem(s) they were meant to address,
while others defend them as the only commercial alternative to
soon depleted and polluting fossil fuels. Critics do not spare
governments and their pro-biofuel programmes. Since 2009, the
European Commission (EC) and several member states have
developed and introduced policies to address the risks that an

expansion of biofuel production could generate for the natural
environment1. At the same time, private and private–public
certification initiatives have blossomed around Europe in attempts
to limit the negative impacts on the environment and, to various
degrees, also on human well-being 2. In spite of these efforts,
biofuels continue to be questioned and their benefits remain
largely disputed. The issue of indirect Land Use Changes (iLUC) is
a critical concern.

iLUC occur when the production of biomass feedstock for
biofuel production displaces land-intensive activities to other
areas, where they cause changes in the use of land with impacts
on conditions such as carbon stocks, biodiversity and food
production. Indirect impacts of biofuels have proven difficult
to assess and mitigate, since they act between substituting and
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non-substituting crops, across national borders, are largely outside
the control of the biomass producer and consumer and are not
observable, but can only be measured and illustrated through
modelling (Ecofys 2009; Gawel and Ludwig, 2011). It is now
largely recognised that these impacts could be significant and
should not be neglected when promoting biofuel technologies (e.g.
EC, 2012a). However, owing to the practical and methodological
difficulties of estimating with precision the severity of iLUC of
biofuels and to the dire consequences for the EU biofuel industry
of strict regulation, the issue has created a policy deadlock at EU
level where policymakers are being asked to take (unpopular)
decisions in a context of high scientific uncertainty (Di lucia,
2012)3.

Only a few years ago the debate on transport biofuels in the EU
was very different. Attracted by benefits such as climate change
mitigation, improved security of energy supply and rural devel-
opment, in 2003 the EU embarked on large-scale deployment of
biofuel technologies (Directive 2003/30/EC). As a result, EU pro-
duction and consumption levels increased substantially in the
period 2003–2006 (EC, 2007; Eurobserv’ER, 2007). In this initial
phase, biofuels were perceived as a key energy and transport
technology in the Union (EC, 2006b) or, as described by an official
of the EC, as the opportunity to kill three birds with one stone,
namely to reduce GHG emissions of transport, improve energy
security and generate employment and income in rural areas.

When observed in this light, the EU experience with transport
biofuels in this short period of time is truly astonishing. Great
expectations rapidly turned into deep criticisms, which are fuel-
ling an on-going debate on the sustainability of these technologies
and on the desirability of pursuing the biofuel path. This situation
and the resulting policy deadlock at EU level are having cascade
consequences on national regulatory systems and on the biofuel
industry at large. But how has this happened and, more impor-
tantly, how should we interpret this experience? Are biofuels
inherently difficult to govern?

This study explores these issues from a governance perspective.
Employing an analytical framework grounded on interactive
governance theory (Kooiman, 2003), the aim was to examine the
evolution of the governance of transport biofuels in the EU in
order to identify opportunities and challenges for improving the
quality of the governance system. The starting point for the work
was the assumption that we can foster a more realistic and
constructive deliberation on the outcomes and quality of biofuels
governance by improving our understanding of the real limita-
tions, uncertainties and knowledge gaps. In other words, the
present study argues that it is more important to recognise and
assess the limits of governance of the system before expecting it to
perform beyond what it can actually and potentially do.

Biofuels governance was examined here by conducting a
systematic assessment of the system governability, interpreted as
the overall capacity for governance of any societal entity or system
(Kooiman et al., 2008). The governability assessment was carried
out for two specific time periods, 2003–2006 and 2010–2012,
representing the system in its initial configuration and in its latest
phase. A comparative approach was selected because it allowed
the study of the evolution of the governance system over time and,
furthermore, it provided a way to qualify the governability of the
system in relative terms avoiding the difficulties of using absolute
values, e.g. low, medium, high, employed in most of the govern-
ability literature. The analysis, based on qualitative methods and
relying primarily on scientific literature, official reports, personal

communications and observations4, sought to identify what con-
tributes to the desired governance performance and what hinders
it. This knowledge was used to explore ways for improving the
quality of biofuels governance5.

Section 2 of this paper introduces the biofuel system and the
two cases included in the study. Section 3 presents the theoretical
foundations on which the study is built, interactive governance
and system governability. The analytical framework used to assess
the governability of transport biofuels in the EU is described in
Section 4, while the results of the assessment are presented in
Section 5. The results are used to identify and discuss two ways
forward for improving the quality of biofuels governance in the EU
(Section 6). Some concluding remarks are presented in Section 7.

2. The biofuel system

There are many potentially suitable points of departure when
defining a biofuel system, e.g. a specific ecosystem, type of biofuel,
type of feedstock, range of influence of an important governing
actor, and so on. This study opted for a definition which departs
from the biofuel chain. The term ‘chain’ suggests connectedness
where one element links to, and influences, the next in sequence,
as it is itself affected by the preceding element. Thus the biofuels
chain is here perceived as following a resource from field to tank,
through cultivation, industrial transformation and distribution,
and including all natural and socio-economic elements along the
chain. The biofuels chain is affected by, and affects, the surround-
ing environment.

The two empirical cases analysed in this study concerned the
EU biofuel system in its initial configuration (period 2003–2006)
and in its most recent phase (period 2010–2012).

In the period 2003–2006, transport biofuels were (re)discovered
and placed at the forefront of transport and energy policy discus-
sions in the EU. While until 2003 biofuels were promoted only in a
handful of member states and accounted for a negligible share of
transport fuel consumption (Eurobserv’ER, 2002), with adoption of
Directive 2003/30/EC large-scale deployment of these technolo-
gies started in the EU region. Motivated by long-term goals such as
improving energy security, climate change mitigation and rural
development, the EU Directive established region-wide indicative
targets for biofuel consumption (2% by 2005 and 5.75% by 2010).
National implementation of these targets was not a simple task for
the many member states where the biofuel chain had to be created
from scratch (Di lucia and Nilsson, 2007; Kondili and Kaldellis,
2007)6. Although slower than planned in the Directive, the EU
biofuel sector expanded from a level close to zero in 2003 to 225
(PJ), or 1.8% of road transport fuels, in 2006 (Eurobserv’ER, 2004,
2007) (Fig. 1). At the same time, biofuel producers, fuel distribu-
tors and the car industry successfully agreed on quality standards
for biodiesel and bioethanol and on ways to improve the compat-
ibility of vehicles and distribution systems with the qualities of
these new fuels (Wiesenthal et al., 2009). Remarkably, in this
period the EU was largely self-sufficient and imports accounted for

3 Only in October 2012, nearly two years after the original term, the EC
presented a legislative proposal to address the issue of iLUC of biofuels in Directives
2009/28/EC and 1998/70/EC (EC, 2012a). The proposal is briefly illustrated and
discussed in Section 6.

4 Personal communications in the form of interviews were conducted between
2006 and 2011 with actors involved in the governance of biofuels in the EU, such as
EC officials (from DG TREN), representatives of the industry, environmental NGOs,
researchers and officials of several EU national governments. Data were also
collected through direct observations during workshops, roundtables and various
public debates on biofuels. Detailed description of the data collected and collection
methodologies can be found in Di lucia et al., (2012).

5 Governance quality is here assumed to be connected to the performance of
the system in achieving specific goals negotiated internally by the system and not
exogenously determined, e.g. by the researcher.

6 This is the case in most member states with the exception of the agricultural
components of the biofuel chain.
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just 4 PJ of biodiesel and 7.5 PJ of ethanol in 2006 (Lamers et al.,
2011). National biofuel policies focused on domestic production of
agricultural feedstock and biofuels and aimed at removing tech-
nical, economic and social barriers towards biofuel market expan-
sion. By linking pro-biofuel policies to rural development and
energy self-sufficiency, governments attracted political support
from farmer organisations and industrial lobby groups, creating a
biofuel hype in the EU.

In the period 2010–2012, transport biofuels are still at the
forefront of policy discussions in the EU, even though unwanted
environmental and societal side-effects, e.g. deforestation, food
(in)security, loss of biodiversity, etc. dominate the debate. National
governments continue to provide policy support for consumption
and production of biofuels in compliance with Directive 2009/28/
EC, which establishes an ambitious mandatory target of 10%
renewable transport fuels in each member state by 2020. Although
domestic production reached 423 PJ in 2011, a doubling compared
with the 2006 volume, the EU market became no longer self-
sufficient in this period (Fig. 1). Imports accounted for 145 PJ in
2011, with 117 PJ of biodiesel and 27 PJ of ethanol. At the same
time, production and consumption levels are no longer the only
concern. The risk of environmental and societal side-effects is
motivating both public and private initiatives that promote sus-
tainable production of biofuels (see, e.g., Van dam et al., 2010;
Scarlat and Dallemand, 2011). However, sustainability appears to
be a context-dependent concept and the proliferation of initiatives
highlights that this is a contested issue and that there is no
agreement on what sustainable biofuels actually are, or how they
should be promoted7.

The governance systems that characterise each of the two cases
were assessed employing an analytical framework grounded in the
theory of interactive governance and the concept of system
governability.

3. Interactive governance and system governability

Traditionally, governance referred to governments and their
actions, but in more recent interpretations within social theory the
term governance has been employed with a broader meaning

which refers also to the totality of instruments and mechanisms
available to collectively steer social systems (Lafferty, 2004). Accord-
ing to this interpretation, both the state and societal actors are
now involved in the activity of governing, which becomes a
collective, aggregate and integrated process involving a broad
range of actors (Chuenpagdee and Jentoft, 2009).

A strand of governance literature defines interactive governance
as the whole of public and private interactions that are initiated to
solve societal problems and create societal opportunities
(Kooiman et al., 2005:17). Interactive governance proceeds from
the assumption that societies are governed by a combination of
governing efforts, since no single governing agency is able to
realise legitimate and effective governing by itself (Kooiman,
2003:3). In this process, interactions between governing actors
are a central element and primary engine in creating opportunities
and solving societal problems (Kooiman, 2003; Kooiman et al.,
2005).

Kooiman (2003:21) categorises governing interactions as inter-
ferences, interplays and interventions. Interferences travel upwards
from the governed to the governors and reflect how socio-political
entities (individuals, groups, movements, organisations) partici-
pate in the governing process8. Interplays are interactions with a
typical horizontal character where no formal authority or sub-
ordination exists, but goals are reached by engaging in collective
actions such as partnerships, collaborations and communication.
Interventions are the most formalised, hierarchical kind of inter-
actions, going one-way, top-down from the governors to those
governed. Policies and programmes are the collective variables of
interventions and public authorities have numerous policy instru-
ments at their disposal to bring about, or avoid, societal changes
(Kooiman et al., 2008).

Interactive governance suggests that there are limits and
barriers that may restrict the ability of the governance system to
perform as intended (Jentoft, 2007) and introduces the concept of
system governability as dependent on the qualities of the object of
governance, its subject and the relations between the two
(Kooiman et al., 2008). In this view, the difficulty facing the
governance of systems such as the biofuel system might be
connected to, among other things, the tendency to misjudge the
capacities of the governing system, underestimation of the inher-
ent and constructed complexity of the natural and socio-economic

Fig. 1. EU biofuel trade balance 2002–2011 in PJ. Note: Imports of biomass feedstock, e.g. maize, wheat, palm oil, soybean used for biofuel production, are not included.
Source: Author's calculations using data from Lamers et al. (2011) for the period 2002–2009 and data from Eurobserv’ER (2012) for the period 2010–2011.

7 For example, the Roundtable on Sustainable Biofuels has established 12
principles and a number of indicators (RSB, 2010), while the Inter-American
Development Bank has published a scorecard of 6 principles and 20 indicators
(IDB, 2008).

8 Examples of these are voting, protesting in sit-ins, boycotting, and participa-
tion in focus groups and social movements.
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systems that are being governed, and underappreciation of the
intricate interactions among these systems. This would most likely
lead to the establishment of unrealistic goals and inappropriate
design of governing institutions.

Interactive governance theory and the governability concept
provide an elaborate and coherent framework for the evaluation of
natural resource systems such as biofuels. Major advances have
been made in recent years in fine-tuning interactive governance
theory and especially the governability concept (see e.g. Jentoft,
2007; Kooiman, 2008; Kooiman et al., 2008). Scholars have
developed frameworks to assess systems governability and have
applied them to the study of fisheries, aquaculture and marine
resources, primarily in coastal areas and lakes (Bavinck and
Salagrama, 2008; Mahon, 2008; Song and Chuenpagdee, 2010;
Chuenpagdee, 2011). This literature inspired the definition of the
assessment framework used in this study for analysing the case of
transport biofuels.

4. Analytical framework

The analytical framework employed in this study works from
the three-system model developed by interactive governance
scholars, who argue that assessing governability requires an
examination of the System-to-be-Governed (SG) composed of a
natural and a socio-economic sub-system, the Governing System
(GS), which includes actors and institutions, and the system of
Governing Interactions (GI) (Fig. 2). In addition, external factors
influence governability, since these three systems interact with the
external environment. The present analysis investigated (i) how
governable a system is, i.e. the needs generated by the System-to-
be-Governed, (ii) how capable a governing system is, i.e. the
capacity of the Governing System, and (iii) how conducive the
interactions between the two are for governance, i.e. the Govern-
ing Interactions.

Governing needs, governing capacity and governing interac-
tions were assessed in this study with reference to four qualities,
diversity, complexity, dynamics and scale, as suggested by inter-
active governance scholars (Kooiman et al., 2008)9. Diversity points
to the nature and degree to which the entities that form the
system differ. The assumption is that systems with high diversity
require large amounts of data of high resolution and are therefore
expected to be less governable (Chuenpagdee, 2011). Complexity is
an indicator of the architecture of the relations among the
components of a system, between the components and the whole
and between the system and the external environment. More
complex systems require more in-depth analysis and can be
expected to be less governable (Chuenpagdee, 2011). Dynamics is
about systems going from one state to another due to natural,
technical or social forces (Kooiman, 1993:37). These alterations can
happen over a short or long period of time, sometimes linearly, but
frequently unpredictably. It is generally accepted that a system
that is highly dynamic is likely to be more difficult to govern
(Chuenpagdee, 2011). Scale pertains to the spatial dimension of the
system, the size, range and boundaries of the system components.
In general, large-scale systems are likely to be less governable than
systems with similar properties, but of smaller scale (Jentoft and
Chuenpagdee, 2009).

Finally, interactive governance theory claims that the overall
governability of a system is determined by the capacity of the

Governing System to respond to the needs of the System-to-be-
Governed in the presence of Governing Interactions (Kooiman,
2008). However, this capacity should not be interpreted as a quest
for mirroring the key qualities of the SG. It is rather a question of
whether the GS displays an appropriate capacity to govern in the
face of the specific qualities of the SG and the GI (Bavinck and
Salagrama, 2008). Furthermore, governability is not a capacity that
is given once and for all. Rather, it changes with time depending
on external and internal system factors, sometimes unexpectedly,
and sometimes through deliberate action (Chuenpagdee and
Jentoft, 2009).

5. Assessment results

The results of the governability assessment are presented
below. First, each of the three systems – SG, GS and GI – is
described in terms of key qualities (diversity, complexity,
dynamics and scale) for the period 2003–2006 and 2010–2012.
Following that, the results from the analysis of the two periods are
compared to assess the evolution of the overall governability of
the biofuel system over the period 2003–2012.

5.1. System-to-be-Governed (SG) – within and beyond Europe
everything counts

Every system generates needs for governance as determined by
the qualities of the natural and the socio-economic sub-systems
that constitute the SG. With regard to the natural sub-system, in
2003–2006 the biofuel system was composed of few plant species
used as feedstock, such as rapeseed, soybean, sugar beet, wheat,
sunflower, maize (USDA, 2006), and few ecosystems where these
agricultural crops were cultivated. These agricultural ecosystems
were relatively stable systems which showed a low level of
complexity because their natural components were few and
driven, primarily, by human intervention aiming at maintaining
the agro-ecosystem in a constant state of equilibrium allowing
high levels of production. The geographical scale of the natural
system largely matched that of the European continent, since
nearly all the feedstock was cultivated in Europe. In the second
case, period 2010–2012, the natural sub-system is now composed
of a larger range of species and ecosystems, including those
directly used in the production chain to supply, e.g. rapeseed,
sugar beets, wheat, sunflower, maize, soybean, oil palm and sugar
cane, etc. (USDA, 2011), and those only indirectly affected by

Natural&
Socio-

economic

Actors &
Insitutions

GI
Interventions

Interplays

Interferences

External environment

SGGS

Fig. 2. Three-system model of interactive governance.
Source: Author's illustration.

9 The explorative and simplified nature of the assessment carried out in this
study justifies the application of these four key qualities without considering other
factors recently suggested in the literature such as the quality of orders, the
responsiveness of modes and the fit of elements (for a description see Kooiman
et al. (2008)).
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biofuels10. The structure of the relations among the natural
components is highly complex due to the inclusion of a large
variety of both direct and indirect relations simultaneously affect-
ing its development11. The geographical scale of the natural
system covers nearly the entire globe. The primary reasons for
this expansion are the growth in international trade in biofuels
and feedstock and the rising concerns in the EU regarding the
sustainability, and especially the indirect impacts, of biofuel
production.

The socio-economic sub-system in the period 2003–2006 was
composed of individuals, groups and organisations with a stake in
the governing of biofuels, i.e. stakeholders directly involved in the
biofuel chain such as farmers, biofuel industrial producers, fuel
distributors, vehicle producers, national governments, environ-
mental NGOs and consumers. These groups were largely in
agreement on the rationale of biofuels expansion, even though
some categories, e.g. biofuel consumers, had only recently formed
while others, e.g. NGOs, did not have well-defined positions about
biofuels (Londo et al., 2006)12. Stakeholder positions were rapidly
developing and converging towards the positions of the EU
Directive (Londo et al., 2006; Di lucia and Nilsson, 2007). Due to
stakeholders' strong connection to the territory of the EU, the scale
of the socio-economic system was regional in the period 2003–
2006, with strong national features since many stakeholders were
operating at national level. By the current period (2010–2012), the
socio-economic sub-system had expanded to encompass a larger
range of stakeholders. These include those directly involved in the
biofuel chain and those only indirectly affected by the introduction
of biofuels, e.g. by competing for the same raw materials (crops,
waste, etc.), production factors (land, water, etc.), markets, etc., or
because of concerns about biofuel sustainability, e.g. NGOs, scien-
tists and lay people. In this current period most stakeholder
groups have well-developed and defined positions about biofuels,
which are, however, often in strong disagreement, especially
concerning the merits and risks of large-scale deployment
(EC, 2010b). Finally, the geographical scale of the socio-economic
sub-system has a global dimension with stakeholders distributed
around the world, even in areas geographically disconnected
from physical production and consumption of biofuels. This
is the result of growing international trade in biofuels and
feedstock and of the importance of the indirect impacts of biofuel
production.

5.2. Governing System (GS) – a European affair

The governability of a system depends also on the ability of
governors to carry out, organise and bring about governing
interactions (Kooiman et al., 2008). In the period 2003–2006,
biofuels were governed in the EU by a small group of actors which
included the EC, national governments, farmers' organisations and,
to a lesser extent, vehicle producers and fuel distributors. These
were embedded and operated in a multi-level institutional setting
in which the EU level played an important role (Di lucia and
Kronsell, 2010). Actors had visions and goals which were largely
consistent (Londo et al., 2006) and no conflicts with actors and
institutions outside the EU or outside the biofuel system were

observed13. However, the GS evolved towards greater variety
because new categories of actors, e.g. commercial biofuels producers,
and new interest groups became organised and new institutions
were introduced. The main drivers of these changes were connected
to Directive 2003/30/EC and national pro-biofuel policies. The
geographical scale of the GS was inherently linked to the jurisdic-
tional and political boundaries of the EU and its member states.

In contrast, between 2010 and 2012 the governing system came
to be composed of a greater variety of actors, including public
actors such as national governments, specialist agencies and
supranational organisations (at regional and global level), as well
as private actors such as farmers' organisations, biofuel producers,
vehicle producers, fuel distributors and environmental NGOs.
Governors now have largely consolidated positions and views on
biofuels: several NGOs tend to oppose the deployment of biofuels,
while the biofuels industry and farmers' organisations support it,
with other actors being distributed along the entire range of
intermediate positions (EC, 2010b)14. The main factors driving
the development of GS are the surge of NGOs as influential actors,
the emergence of institutional elements such as scientific knowl-
edge critical of biofuels and the introduction of policies aimed at
sustainable biofuel production. However, the system maintains a
regional scale organised around national systems with strong
political and jurisdictional boundaries, while (public and private)
international initiatives such as the UN Global Bioenergy Partner-
ship, the Roundtable on Sustainable Biofuels and the International
Standards Organisation still play a limited role.

5.3. Governance Interactions (GI) – consistency and the engagement
of civil society

Governing interactions, interpreted as the institutional
mechanisms set up to facilitate the flow of information, knowledge
and power between governors and those governed, are also
important determinants of governability (Kooiman, 2008). In the
period 2003–2006, GI primarily took the form of top-down, one-
way policy interventions directed from the governors to those
governed. The aim of these interventions was to remove economic,
technical and social barriers in order to stimulate production and
consumption of biofuels15 . The system of GI was largely incon-
sistent because it discriminated against the interests and knowl-
edge of certain groups of stakeholders such as environmental
NGOs, scientists and consumers. Scientists were not appropriately
consulted by policy-makers, while consumers and NGOs were not
fully aware of their interests. As a result, these groups had no
access to the governing process. In spite of that, the system of GI
gradually evolved by integrating traditional top-down interven-
tions with interplays in the form of communication. Communica-
tion initiatives, e.g. consumer information campaigns, appeared in
this period in some member states, while more advanced forms of
interplay such as participation through consultation and discus-
sion forums, or collaborations through public-private partnerships,
were largely lacking (EC, 2012d). The main driver of this change
appears to be the intention of governments to maintain legitimacy
and improve the effectiveness of support policies. The scale of the
system of GI largely matched the territory of the EU, with a strong
national character since national governments have the capacity to

10 This results from interaction between the biofuel chain and dynamic and
often global systems such as the economic system, the climate system, various
ecosystems and, more specifically, the agricultural system.

11 Numerous modelling exercises have been carried out to determine the
causal relations between the biofuel production chain and, e.g. the agricultural
system, the climate system and the economy at large, but currently there is no
agreement on the detailed functioning of such systems of relations (see e.g. Blanco
Fonseca et al., 2010; EC, 2010a).

12 Being a stakeholder does not necessarily entail having to act upon this
Jentoft, 2007.

13 Here the term institutions denotes the systems of agreements, rules, rights,
laws, norms, beliefs, roles and procedures that shape human behaviours (North,
1990).

14 A case in point that illustrates the growing conflicts among governing actors
is the EC internal struggle where different DGs have highly conflicting positions
about biofuels (see EC, 2012c).

15 Most relevant interventions are in the form of tax incentives, consumption
obligations and production subsidies (Di lucia and Nilsson, 2007; EC, 2012d).
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apply interventions in their territories, while the EU multi-level
system lacks the hierarchical structure required to employ strict
forms of top-down interventions.

Between 2010 and 2012 the system of GI was still dominated by
top-down interventions. These interventions are, however, more
diversified and include general support for consumption and
production, as well as measures promoting specific types of
biofuels, e.g. sustainability certification systems. Other types of
interactions such as interplays in the form of communication and
interferences in the form of participation have also become
common, although with local differences. NGOs, inter-
governmental organisations, scientists and lay people participate
in the governing process through the growing number of public
consultations, expert forums, round tables, scientific conferences,
research projects, reports, debate articles, etc. More advanced
forms of interplay, e.g. NGO-industry partnerships, but also inter-
governmental organisations and NGO-national government colla-
borations, have begun to appear16. The result is fairly consistent GI,
since through interplays and interferences the interests and
knowledge of many stakeholders are able to access the governing
process. This evolution towards more participation and represen-
tation of societal interests in the governing process does not
appear to be driven by governments, but by the self-engagement
of civil society, inspired and supported by novel scientific knowl-
edge. Concerning the geographical scale, GI are still functioning
primarily within EU member states, while interactions between
national systems and, especially, with those outside the EU, are
still ad hoc and sporadic.

5.4. Overall system governability

The above analysis of the key qualities of the three systems
showed that in the period from 2003 to 2012, the natural
component of the System-to-be-Governed expanded to include a
larger range of species and ecosystems, including non-agricultural
systems, distributed around the world (global scale). This expan-
sion in the geographical scale and variety of components had
consequences for the structure of relations amongst system
components (more complex) and on the driving factors determin-
ing system dynamics (less stable and more difficult to predict).
This change in the natural sub-system has generated higher
governance needs. At the same time, the socio-economic sub-
system has also expanded to include a larger variety of stake-
holders at greater geographical scale (global level). Furthermore,
the complexity of the socio-economic sub-system has increased
due to the division of stakeholders into radically opposing factions
in favour of, or against, biofuels. The system has become subject to
diverging dynamics, which might force conflicting stakeholder
groups further apart in the future. As a result, the socio-economic
sub-system of the SG is also showing greater governing needs.

In the same period, the Governing System expanded to include
a larger and less homogeneous group of governors (actors and
institutions) characterised by less consistency and more conflict-
ing positions. The system was subject to constant change at
moderate speed, with actors and institutions moving towards
diverging positions and greater conflict. It is important to stress
how the geographical scale of the GS has remained connected to
national systems within the EU throughout the period analysed.
The increasing conflicts among actors and inconsistency among
institutions, in combination with a lack of governing capacity at
international/global level, are considered the main causes of the
decrease in governing capacity.

During the period studied, the system of Governing Interac-
tions moved towards a greater variety of forms of interaction,
including interferences and interplays, in addition to more tradi-
tional forms of interventions. This contributed to ensure higher
levels of consistency and stakeholder involvement in the govern-
ing process. However, most of these improvements were limited to
the EU and its member states. By and large, the system of GI
became more effective in facilitating the flow of information,
power and knowledge between the GS and the SG and thus
improved the governability of the biofuel system.

All in all, the governability of biofuels has become more
problematic during the period analysed. The System-to-be-
Governed is generating demands for which the Governing System
appears largely unprepared. An especially challenging feature is
the need to address a system which is highly diverse (both
naturally and socio-economically), covers the entire globe and
shows conflicting relations both internally and with the external
environment. The system of Governing Interactions improves the
GS capacity for dealing with the system needs, but it only
marginally improves the overall governability. Of special relevance
is the mismatch of scale caused by governors operating primarily
within national systems, due to jurisdictional and political bound-
aries, and a SG with global connotations. The result is a Governing
System which displays a capacity not appropriate to govern in the
face of the diversity, complexity, dynamics and scale of the
System-to-be-Governed and the system of Governing Interactions.

6. Discussion and ways forward

In the political discourse regarding why governance systems
underperform relative to expectations, the blame is often on those
who govern, particularly the government, for not being able to
deliver as promised or for not wanting to do so. However, the past
decade has shown that in the case of transport biofuels, the causes
of such underperformance in the EU are not exclusively reliant on
the qualities of the governing system (which is broader than just
government), but hinge as well on the limits and qualities of the
system to be governed and on the interactions between these two.

The findings obtained in this analysis offer insights into key
governance issues and processes that can provide a basis for
improving the quality of biofuels governance. Two major direc-
tions to improve the quality of the governance system can be
envisioned: improving governing capacity and reducing system
needs. The former requires acting on the organisation and func-
tioning of the system of GI and the GS, while the latter addresses
problems within the SG (Fig. 3).

6.1. Improving governing capacity

The findings suggest that some of the main governance
challenges for biofuels in the EU are related to the GS and to the
system of GI. The former functions primarily within and among EU
national systems and suffers from conflicts among the main
groups of governors. The latter effectively advances governability
only within national systems, since interactions at international
and global level remain marginal. In this context, improvements
should concentrate on advancing conflict resolution among actors
and consistency amongst the institutions of the GS. Actors
involved in the governing of biofuels have increasingly polarised
positions. This now sees farmers, biofuel producers and govern-
ments in producing countries supporting biofuels expansion,
whereas environmental NGOs and a (large) share of civil society
in consuming countries oppose their expansion. Although this
plurality of actors' positions and interests in the GS might be a
positive element, it requires the capacity to find common positions

16 Well-known examples are the Roundtable for Sustainable Biofuels (http://
rsb.epfl.ch) and the UN Global Bioenergy Partnership (www.globalbioenergy.org).
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to advance minimum levels of collaboration among governors. At
the same time, institutions show weak coherence and coordina-
tion when dealing with issues related to biofuels. Improving
institutional coherence and coordination remains paramount
within national systems where institutions often steer the system
in opposing or conflicting directions.

However, while improving these issues appears arduous, yet
possible, within national systems, a greater challenge is to create
rather than improve governing capacity at international and global
level. The first step here, this paper argues, is to establish
governing interactions at international level, both bilaterally and
multilaterally. These interactions should not rely on top-down
interventions or on bottom-up interferences, since these assume
clear separation between governors and those governed, which
might not be the most suitable setting in an international context.
Instead, a first step should consist of improving communication
between all those involved. Communication is the easiest form of
horizontal interaction, or interplay in interactive governance
terminology. Intense and effective levels of communication
between key actors (e.g. producers and governments, but also
NGOs, unions, etc.) in both producing and consuming countries
must be considered a necessary first step in advancing urgently
needed collaboration at international level. Exchange of informa-
tion leads to greater understanding about problems and solutions
and about one’s own interests and those of others, thus improving
chances for consensus (Kooiman, 2003:101) and collaboration.

6.2. Reducing governing needs

Governability theory suggests that problems with governance
are also dependent on the limits and qualities of the system to be
governed. In the case of biofuels, the SG is particularly problematic
since it now covers the entire globe, is highly diverse (both
naturally and socio-economically) and features stakeholders with
highly conflicting positions and interests. The quality of the
governance system could be improved by reducing governing
needs through a reduction of the geographical scale of the SG.
However, this would require international trade flows of biofuels
and feedstock to be limited, which might be problematic or even
undesirable in the current globalised system.

Another option for reducing governing needs is through the
introduction of new technologies. There are numerous advanced
technologies for the production of biofuels. Each technology has
specific features, but in general they all show important advan-
tages compared with conventional technologies, e.g. improved
energy and GHG balance, potentially competitive production costs
and greater feedstock availability (IEA, 2010). Once commercially
available, these technologies might allow biofuel production
which shows higher reductions of GHG missions, lower impacts
on land use and greater feedstock potentials. In this way, these
technologies might be able to ease the causes of conflict between
stakeholders in favour and against biofuels and, thus, reduce the
governance needs of the socio-economic SG. However, the tech-
nology fix of governance problems can be questioned because of

the time still required to commercialise these technologies17 and,
furthermore, because these advanced systems possess specific
governance features and potentially a whole new range of govern-
ance challenges which are currently poorly understood and often
overlooked.

In addition, governance needs could be reduced by adjusting
societal ambitions with biofuel technologies. As effectively illu-
strated by Chuenpagdee and Jentoft (2009), when purchasing a
vehicle there are certain expectations on how it should perform
and when performance does not meet expectations some mechan-
ical adjustments may be required. However, no amount of adjust-
ment can make an ordinary car perform as a racing car. The theory
of governability suggests that here it is the expectations of the
owner that need to be readjusted. In the case of biofuels, societal
expectations and ambitions, often expressed in terms of policy
goals and targets, have grown significantly in recent years in the
EU. These goals and targets are traditionally identified with regard
to the technical and economic potential of these technologies,
without explicitly considering governance and governability lim-
itations (see e.g. EC, 2006a). Setting overly ambitious targets
without considering governance capacity and limitations could
result in disappointing outcomes and unwanted effects.

The recent EC proposal (EC, 2012a) contains a number of
actions with reference to the EU ambitions regarding biofuels.
These actions include (i) a limit on the contribution of food crops
as biofuel feedstock to half the 2020 target, i.e. 5%; (ii) incentives
for the use of non-land using feedstock by double or quadruple
counting their contribution to the target; (iii) an increase to 60% of
the minimum GHG saving threshold for biofuels produced by new
installations; (iv) the inclusion of the estimated emissions due to
iLUC in calculation of the GHG balance of biofuels18. This proposal,
while ‘dealing’ with the iLUC of biofuels, represents a profound
reconsideration of the role of these technologies in the EU. Seen
from a governability perspective, the new regulation is a clear
attempt to reduce the governing needs of the biofuel system by
promoting the deployment of advanced technologies and easing
the causes of conflicts among stakeholders. It is noticeable,
however, that the EC proposal does not attempt to improve the
governing capacity of the system, which is considered a key
element of system governability.

7. Concluding remarks

The aim of this study was to examine the evolution of transport
biofuels governance in the EU, in order to identify opportunities
and challenges to improving the quality of the governance system.
The analysis showed that biofuels in the EU are significantly more
difficult to govern today than they were in 2003. The causes of this
are partly connected to the qualities of the system to be governed
which has become more diverse, complex and distributed over the
entire globe and is characterised by increasingly conflicting posi-
tions among stakeholders. At the same time, the biofuel system is
governed by a less homogeneous group of actors and institutions
that exhibit less consistency and more conflict. Moreover, the
governing system works essentially at national and EU level, while
governing capacity at global and international level is largely
underdeveloped. Finally, although interactions between the gov-
ernors and those governed are more diverse and consistent,
collaboration especially at international level is still largely lacking.

Fig. 3. Illustration of ways forward to improve the quality of biofuels governance.
Source: Author's illustration.

17 Based on the latest estimates of the IEA (2011) at least 10 years of continued
R&D efforts.

18 Estimates are in the range of 12 gCO2eq/MJ for cereals and other starch-rich
crops, 13 gCO2eq/MJ for sugar crops and 55 gCO2eq/MJ for oil crops (EC, 2012a),
while the reference value for fossil fuels (total emissions) is 83.8 gCO2eq/MJ.
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The result is the emergence of a biofuel systemwhich is difficult to
govern.

Although measures to improve system governability exist and
are discussed in this study, it is disturbing to realise that biofuels
were promoted in 2003 as technologies meant to achieve
sustainability-related goals within transport and energy, yet the
(sustainability) impacts of these technologies were not carefully
considered. This was not due to a lack of experience, since
scientific knowledge and experience with conventional agricul-
tural systems could have been used to inform the policy process
about the potential shortcomings of large-scale deployment of
agro-biofuels. The intentional or faulty misinterpretation of these
risks is at the root of the current situation. Undoubtedly, many of
today’s problems with biofuels in the EU, e.g. the risk of competi-
tion with food production, poor reductions in life-cycle GHG
emissions compared with fossil fuels, biodiversity losses, etc.,
would have been easier to address and govern in 2003.

The introduction to this paper raised the question of whether
biofuels are inherently difficult to govern. The answer is that
sustainable biofuel systems are inherently difficult to govern.
Current efforts to make biofuels more sustainable must be
applauded, but the core of the problem is that biofuels are part
of energy, agriculture, transport and economic systems deeply
rooted in unsustainable patterns. In many ways, the biofuels issue
is a test case in attempts to create sustainable systems. It must be
acknowledged that transport biofuels have managed to draw
attention in the EU to critical problems afflicting modern energy,
transport and agricultural systems. Undeniably, one of the merits
of biofuels is to have strongly concentrated attention on problems
that urgently need to be confronted, such as land use changes and
GHG emissions, energy security, global food supplies, loss of
biodiversity and the conditions of small farmers. The lessons
learned, and mistakes made, with the governance of sustainable
biofuel systems will prove useful if, or rather when, a similar
approach is applied to other production systems.
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