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ABSTRACT
In the licentiate thesis, it is researched and analyzed how sustainability criteria may be used in
a legal framework, with the purpose to promote and safeguard sustainable products and their
production. The research and analysis are conducted on the basis of the EU approach to use
sustainability criteria for biofuels in the transport sector, legally expressed in Directive
2009/28/EC, and its amendments in Directive 2015/1513. The licentiate thesis is presented in
the form of a compilation. It includes five independently written and published in international
journals papers, which deal with different aspects of the researched problem, and the “main
body” of an analytical and summarizing character. The “main body” of the licentiate thesis
provides answers to the purpose of the research and its supplementary objectives, which are
formulated in the introduction.
The results of the research indicate that sustainability criteria, if not designed, implemented and
enforced in a satisfactory manner, may miss their aim, and even lead to negative effects. For
example, they may fail to guarantee the sustainable quality of the product they address. They
may result in substantial economic and administrative losses. They may cause conflicts with
other laws, agreements, and the regulations of the World Trade Organisation (WTO). They may
lead to unforeseen side-effects that are difficult to steer. Mechanisms promoted to control the
fulfillment of sustainability criteria may fail in their function, and result in unwanted
complications and insecurity. Regulations aimed to support the implementation of sustainability
criteria may be difficult to follow for an average producer. However, the positive potential of
using sustainability criteria in legal frameworks is high. The performance of this legal tool
depends much on individual conditions in each particular case.
Some general patterns for the use of sustainability criteria in legal frameworks may be worked
out. Thus, the aim of using sustainability criteria should be explicitly formulated. It is advisable
that this aim is connected to how the concepts sustainable development, sustainability and
environmental protection are interpreted in the industry sustainability criteria are made for. The
scope of issues that sustainability criteria regulate, in compliance with the formulated aim,
should be clearly outlined. A quantitative environmental goal that reflects in what amounts the
sustainable product should be manufactured, without damaging the environment, may be
established.
Sustainability criteria should not be seen as the only possibility for dealing with environmental
challenges. There is a variety of other legal means and governance approaches that may be used
with similar purposes, such as eco-labels and eco-design of products. Sustainability criteria
should rather be treated as an alternative solution, which may be used in combination with them
or alone. The outcomes of the research may be shared by industries and countries that wish to
use sustainability criteria. The ideas developed in the licentiate thesis may be interesting not
only for legal scholars and practitioners of law, but also for representatives of natural and
sustainability sciences. It is valuable to continue and deepen the research on sustainability
criteria, for example by adding elements of a comparative analysis.

Key words: environmental law, EU energy law, sustainability criteria, sustainable development,
environmental protection, transport biofuels, Directive 2009/28/EC, Directive 2015/1513.
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1. INTRODUCTION
1.1 Background to the Research
It is generally recognized that the environment reacts according to natural laws, not according
to legal documents people create.3 Our social and economic development, as well as supporting
legislation should be adopted to the laws of nature, so that the progress of our society does not
result in an environmental collapse.4 Economic and production processes should not damage
the existing environmental conditions at the local, regional or global levels. Instead, they should
be adapted to the carrying capacity of the Earth’s biosphere and ecosystems, which is limited.5
Much work has already been done to construct legal frameworks that are aimed to protect
environment, and preserve the existing environmental conditions. The use of various legal
tools6 has been practised in environmental law, in order to facilitate the achievement of
important environmental goals. There is an experience of setting environmental quality norms,
making environmental impact assessments, planning industrial activities, and emissions
trading. Sustainability criteria may be seen as one of the promising legal tools in this respect,
having the potential to promote and safeguard environmentally sustainable products and their
production. Not only sustainability criteria may be used for this purpose. Other binding and soft
measures, or their combinations, may be recommended, such as sustainability standards and
certifications, eco-labels, eco-design, and requirements to utilize bi- and rest products. From
this list, sustainability criteria have been chosen as the topic for the present investigation.
The research and analysis conducted in the licentiate thesis indicate that sustainability criteria,
if not designed, implemented and enforced in a satisfactory manner, may miss their purpose,
and lead to negative effects. For example, they may fail to guarantee the sustainable quality of
the product they address. They may result in substantial economic and administrative losses,
and not prevent from damaging the environment. They may cause conflicts with other laws,
agreements, and the regulations of the World Trade Organisation (WTO). They may lead to
unforeseen side-effects that are difficult to steer. They may create uncertainty among the actors,
whom they address, and consequently reduce investments. Mechanisms promoted to control
the fulfillment of sustainability criteria may fail in their function, and result in unwanted
complications and insecurity. Regulations aimed to support the implementation of sustainability
criteria may be very difficult, or even impossible to follow for an average producer. In the
opinion of the author of the licentiate thesis, the named problems and potential difficulties do
not necessarily mean that sustainability criteria as a legal tool are inferior, or insufficient, or
should not be applied at all. This scientific area calls for further research and development.
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WCED, World Commission on Environment and Development (1987), Our Common Future calls for keeping
human activities “in harmony with the unchanging and universal laws of nature”, see WCED, World Commission
on Environment and Development (1987), Our Common Future, Oxford, Chapter 12, 5.80, p. 330; Nilsson, A., K.
(2011), Enforcing Environmental Responsibilities, Uppsala University, Sweden, p. 31.
4
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 7.
5
Aras, G., Crowther, D. (2009), Corporate Sustainability Reporting: A Study in Disingenuity?, Journal of Business
Ethics 2009, 87, Springer, p. 280.
6
Referring to the concept “legal tools”, the author of the research does not mean that environmental law should
be viewed as a tool box, see for example the reasoning in Fisher, E. (2001), Unpacking the Toolbox: Or Why the
Public/Private Divide is Important in EC Environmental Law, Public Law and Legal Theory, Florida State
University, College of Law. However, the repeating use of certain legal instruments in legal frameworks, with
positive effects on the achievement of the set environmental goals may be observed.
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1.2 Purpose
The purpose of the licentiate thesis is to research and analyze how sustainability criteria may
be used in a legal framework, in order to promote and safeguard sustainable products and their
production. The research and analysis have been conducted using the EU legal framework for
biofuels in the transport sector as an empirical example. To achieve the purpose of the licentiate
thesis, four supplementary objectives have been formulated. They are:
1. to identify, delimit and systematize the EU approach to use sustainability criteria for
biofuels in the transport sector;
2. to distinguish the main components and sub-elements in the EU approach, applying
Westerlund’s model of a legal framework as a steering mechanism;
3. to research and analyze the distinguished main components and sub-elements of the EU
approach, applying Westerlund’s model; and
4. to reflect what may be learned from the EU experience to use the sustainability criteria
for biofuels in a legal framework.
The first supplementary objective has been achieved in the research conducted in the included
papers. The second and third supplementary objectives have been achieved in the deepened
analysis in chapter 3 “Analysis of the EU Approach” in the licentiate thesis. The fourth
supplementary objective has been achieved in the reflections in chapter 4 “Summarizing
Reflections”. To achieve the second supplementary objective, two main components of the EU
approach to use the sustainability criteria for biofuels in the transport sector have been singled
out and analyzed. They are the EU policy on sustainable biofuels, and the construction of the
EU legal framework with sustainability criteria. The first main component concerns the goals,
content and limitations of the EU approach to use the sustainability criteria for biofuels. To get
a deeper and more precise understanding of the EU approach, the focus is put here not only on
the EU regulations in Directive 2009/28/EC, and the amendments in Directive 2015/1513,
concerning the sustainability criteria for biofuels, but also on the related policy documents,
proposed governance measures, and the EU vision of how its transport sector should be
developed.
It has been distinguished in the licentiate thesis that the second main component of the EU
approach includes three sub-elements, which are (a) the environmental target, (b) sustainability
criteria, and (c) mechanisms to control the fulfillment of the sustainability criteria, also called
control mechanisms in the text. The main components and sub-elements have been
distinguished according to their relevance and importance for the EU approach to function as it
has been initially planned, as well as their contribution to the use of the EU sustainability criteria
in the legal framework. These components and sub-elements help to structuralize and analyze
how the EU sustainability criteria for biofuels function, with the purpose to promote, support
and safeguard sustainable biofuels and their production.
To achieve the fourth supplementary objective, more generalizing and summarizing reflections
on the use of the main components and sub-elements of the EU approach have been made in
chapter 4 “Summarizing Reflections”. The content of chapter 4 highlights challenges and
difficulties that a legal framework with sustainability criteria may experience, and suggests
possible solutions.
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1.3 Model for the Analysis
To research and analyze the identified, delimited and systematized empirical material, the
model of Westerlund that views a legal framework as a steering mechanism has been chosen in
the licentiate thesis. The model has been slightly modified, in order to reflect the special features
of the EU approach to use the sustainability criteria for biofuels.
1.3.1 The Model of Westerlund
Staffan Westerlund was a prominent representative of the Swedish research tradition. He was
professor in environmental law at Uppsala University. His research had its focus on the
conceptualization of environmental law, and development of special research methods for this
field. In his works, which reflected the perspective of the legislator, Westerlund underlined that
a legal framework should be constructed and implemented in such a way that it corresponds to
its initial purpose.7 According to him, an efficient legal framework is a legal framework that
functions as intended by its constructors, and which leads to the achievement of the intended
results. The degree of efficiency can vary depending on how the results, which the legislation
achieves, answer the initial purpose of the legislation.8 The basic challenge for a legal
framework is to induce the involved actors to act according to the initial purpose of the
legislation.9 This is not an easy task, since the involved actors can be influenced by other factors,
such as their own profit. They can act without preserving environmental interests. They can
also lack knowledge about what is good for the environment.10
Westerlund suggested that the solution to the basic challenge of a legal framework should be
legally technical (the italics of the author of the licentiate thesis), which sets demands on the
construction of a legal framework. Thus, the environmental goal of a legal framework should
be clear. This goal should reflect the exact results, which are aimed at.11 The goal should be
precisely formulated, so that different groups of the involved actors understand it.12 It should
then be operationalized, which means that it should be converted into rules that tell different
groups of the involved actors what they should or should not do, in order to achieve the
environmental goal. Westerlund called these rules “action rules”.13 Their fulfillment should be
controlled.14 He emphasized that without an operationalization system, the environmental goal
does not add much to environmental sustainability and protection.15
The next stage, according to Westerlund, is to make the involved actors follow the legislated
action rules.16 This can be achieved with the help of the already established legal tools and
mechanisms, for example planning, probation, supervision, consultations and penalty
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Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 56. Since the original book of Westerlund, which
contains the chosen model, and its description is in Swedish, the ideas of Westerlund are presented here in the
personal translation of the author of the licentiate thesis.
8
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 56.
9
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 56.
10
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 57.
11
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 42.
12
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 58.
13
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 59.
14
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 43.
15
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 70.
16
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 59.
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regulations.17 Westerlund called rules, which function for the implementation and enforcement
of these legal tools, and consequently for the fulfillment of action rules, “enforcement rules”.18
As an example provided by Westerlund, a businessman should not be bound by general
regulations about the environmental goal, but only by the rules that address his actions.19
Authorities that answer for the implementation and enforcement of action rules should be bound
by the environmental goal.20 This implies that authorities should create rules that are relevant
for the businessman and regulate his behavior.21 Westerlund depicted his model in the following
way:

Goal

Formulation of the Goal
Action Rules

Enforcement Rules:

Reconsideration

Planning, probation,
supervision, consultations,
penalty regulations, etc.

Results

Figure 1. The Model of Westerlund

Figure 1 demonstrates how an environmental goal may be achieved in a legal framework.
Westerlund called this process “legal operationalization”.22 He stressed that the relationship
between the achieved results and the environmental goal, named “reconsideration” on the
figure23 is important, because there should always be reflections and reconsiderations regarding
17

Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 60.
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 60.
19
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 44.
20
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 44.
21
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 45.
22
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 95.
23
The Swedish word is ”återkoppling” in the original text, see Westerlund, S. (2003), Miljörättsliga grundfrågor
2.0.
18
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the achieved results, and what has been aimed to be achieved. Westerlund meant that the
efficiency of a legal framework has a decisive impact on the fulfillment of the environmental
goal.24 Westerlund’s model should not be understood as a circle: the goal shall not be influenced
by the results, and environmental requirements shall not be lowered, if they have not been
fulfilled.25 In situations of failure to achieve the intended results, other components of the
operationalization process, including enforcement tools and mechanisms should be improved.26
It may be argued that the opinion of Westerlund expressed in the last sentence is not completely
correct. For example, the requirements of the environmental goal may be lowered due to other
reasons, such as new scientific findings.
Westerlund pointed out that his model makes it possible to research and analyze legal
frameworks and their potential effects without awaiting case law and other implementation
results relevant for judicial analysis.27
Several aspects of Westerlund’s model may be critically discussed. Practical attempts of the
author of the licentiate thesis to apply this model on the collected empirical material have shown
that it may be difficult to make a sharp distinction between action and enforcement rules, using
the description of Westerlund. Both action and enforcement rules may be constructed following
different patterns and addressing different groups of actors, which makes it difficult to ensure,
which category, according to Westerlund, they belong to. The opinion of the author of the
licentiate thesis is that it is advisable to make a clearer distinction between action and
enforcement rules, because both these categories are important for a legal framework to
function as it has been aimed for.
1.3.2 Application of the Model of Westerlund in the Licentiate Thesis
When Westerlund’s model is applied on the identified, delimited and systematized empirical
material, the opinion of the author of the licentiate thesis is that it is important to pay attention
to the EU policy on sustainable biofuels in general, because it creates the ground and frame for
using sustainability criteria for this product. It explains why the production of biofuels should
be sustainable, and what aspects of sustainability should be prioritized. The EU policy on
sustainable biofuels also provides a clear strategy and tools for promoting and safeguarding
sustainability in the biofuel industry, though it may be argued whether the suggested measures
are enough to achieve the intended results. The EU policy leaves much space to the process of
rethinking, reassessment and reconsideration of the achieved results, in order to improve the
function of its legal framework, and the sustainability criteria it includes. Due to these reasons,
the first part of the analysis of the EU approach in the licentiate thesis is devoted to the analysis
of the EU policy on sustainable biofuels, stressing such issues as the impressions on the EU
policy, the EU future vision, the most relevant EU legal regulations, and challenges of advanced
biofuels.
The second part of the analysis of the EU approach in the licentiate thesis addresses the
construction of the EU legal framework with the sustainability criteria for biofuels. This part of
the analysis is carried out using Westerlund’s model. It highlights the main components and
sub-elements, which are promoted and used in the EU legal framework to support the
implementation and enforcement of the EU sustainability criteria. Among them, the
24

Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 40.
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 60.
26
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 68.
27
Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0, p. 69.
25
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environmental target, the sustainability criteria, and the mechanisms to control the fulfillment
of the sustainability criteria have been distinguished.
Figure 2 shows that the environmental target in the EU approach, which is the 10 % use of
renewable energy in the transport sector by 2020, corresponds to the component “Goal” in
Westerlund’s model. The sustainability criteria in the EU approach may be referred to the
component “Action Rules” in Westerlund’s model, implying that different groups of the
involved actors, and primarily biofuel producers, should follow the content of the legislated
sustainability criteria, and fulfill them. The formulation of the environmental goal at this level
may be stated as “Sustainability Criteria and Their Fulfillment”. In the subsequent analysis, the
scope of this component is reduced to the notion of the sustainability criteria in the EU
approach, without specifying the environmental goal for different groups of the involved actors.
Within the content of the component “Enforcement Rules” in Westrelund’s model, the author
of the licentiate thesis has chosen to analyze the mechanisms to control the fulfillment of the
sustainability criteria, since they have shown to contain weaknesses that could hamper the
implementation and enforcement of the sustainability criteria. Following the argumentation of
Westerlund, even other enforcement rules may be distinguished in the EU approach, like
planning beforehand, and consultations with various groups of the involved actors.
Schematically, if Westerlund’s model is applied on the identified, delimited and systematized
empirical material in the licentiate thesis, it may take the following content:

11

1. 10 % Renewable Energy
Target

2. Sustainability Criteria and Their
Fulfillment

5. Reconsideration
3. Mechanisms to Control the
Fulfillment of the Sustainability
Criteria

4. Results

Figure 2. The Model of Westerlund Applied on the EU Approach to Use the Sustainability Criteria

The content of the fourth and fifth boxes on this figure is left almost unchanged in comparison
to Westerlund’s model. This part of the figure stresses the importance of working at the
achieved results, with the purpose to improve the existing approach, and to make it more
efficient regarding the achievement of the initial environmental goal. The experience of EU to
use the sustainability criteria for biofuels illustrates additionally that the initial environmental
goal may be discussed and modified, in order to be more sustainable and realistic.

1.4 Method
From the very beginning of the research, much focus has been put on its scientific and practical
relevance. It has been very desirable that the central aspects of the research and the achieved
results would be interesting and needful for various types of readers, including legal scholars,
natural scientists, and those who are engaged in making sustainable products. The ambition has
also been to contribute to the development of sustainability criteria as a legal tool. Considering
12

this, and the rapidly developing character of the research topic, the form of a licentiate thesis
by compilation has been chosen. The advantages of doing so have been many. The ongoing
publication of the papers in international journals during the completive period of the research
has made it possible to follow without delays international discussions on the difficulties and
challenges of using sustainability criteria in a legal framework, on sustainable biofuels in the
transport sector, and on the EU approach to use the sustainability criteria for biofuels. It has
helped to get quick and essential response from the international audience outside the Law
Faculty at Lund University about the relevance and importance of the preliminary research
results.
For different stages of the research, which have taken place in the licentiate thesis, different
research methods have been applied. Departing from Westerlund’s model, and its application
on the EU approach to use the sustainability criteria, the process of the research in the work
may be divided in four main stages, which basically reflect the four supplementary objectives
in the licentiate thesis. The process of the research is schematically illustrated on figure 3.

13

1. Research of the EU
approach
to
use
sustainability criteria: the
law and related policy as
they exist

2. Analysis of the EU
approach. Application
of Westerlund’s model

4. Summarizing
reflections

3. The main components of the EU approach


The EU policy on sustainable biofuels,
and
 The construction of the EU legal
framework:
a) The environmental target
b) Sustainability criteria
c) Mechanisms to control the
fulfillment of the sustainability
criteria.

Figure 3. The Research Process Conducted in the Licentiate Thesis

As can be seen, the figure consists of four connected boxes. The first box corresponds to the
first supplementary objective in the licentiate thesis. It concerns the initial stage of the research
of the EU approach to use the sustainability criteria for biofuels, which has been conducted in
the included papers. Within the frames of this box, the EU legal regulations on the sustainability
criteria, and related EU policy have been identified as they are, and then delimited and
systematized. It may be affirmed that the first box deals with the research of lex lata in its
broader understanding, i.e. the research of the law as it exists, together with the most important
policy documents and measures.
At this stage of the research, the traditional judicial method in its broader meaning has been
applied. This method can be described as “rule-oriented”, which typically involves systematic
research of a legal rule, or a system of legal rules.28 The method suggests that relevant facts are
obtained from valid sources of the existing law, and worked up according to special
methodological principles.29 The application of the traditional judicial method in the licentiate
thesis has meant that the needed data on using the EU sustainability criteria for biofuels have
been gathered from the relevant sources of the EU law.30 This stage of the research has had its
focus on the determination of the valid law, which has included understanding the relationship
between different rules, which are essential for the EU sustainability criteria to function as they

Westberg, P. (1992), Avhandlingsskrivande och val av forskningsansats – en ide om rättsvetenskaplig öppenhet,
in red. Heuman, L. (1992), Festskrift till Per-Olof Bolding, Norstedts Juridik AB, pp. 423 – 425.
29
Pettersson, M. (2006), Legal Preconditions for Wind Power Implementation in Sweden and Denmark, Luleå
University of Technology, a licentiate thesis, p. 3.
30
For more information see section 1.5 “Used Material” below.
28
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should, and their position in Directive 2009/28/EC, and in the EU policy on using renewable
energy in the transport sector.
The second box has its focus on more structured and deepened analysis of the EU approach to
use the sustainability criteria for biofuels. The scope of the analysis is specified in the third box
on figure 3, which after the application of Westerlund’s model points out and highlights the
main components and sub-elements of the EU approach to use the sustainability criteria for
biofuels, as they have been named and explained in the previous sections. The second box
corresponds to the second supplementary objective in the licentiate thesis, while the third box
reflects the fulfillment of the third supplementary objective. The second and third boxes are
closely connected. They represent the middle and more developed stage of the research.
Regarding the sub-element (c) in the third box, which deals with mechanisms to control the
fulfillment of the sustainability criteria, it may be added that mechanisms to control the
fulfillment of the 10 % EU environmental target in its transport sector may also be
distinguished. They are included in Directive 2009/28/EC, but their analysis lies outside the
scope of the research topic.
At this stage of the research, much advantage has been taken from the research method
suggested by Westerlund. This method is grounded in the idea that the efficiency of law should
be researched in relation to the aim the law has, or should have.31 More exact, the effects that a
legal framework has, should be researched in relation to the effects that this framework has
been aimed to have, or should have had.32 It has implied that the content of the included papers
has been thoroughly analyzed in relation to the components of Westerlund’s model, and the
results of its application on the EU experience.
The fourth box corresponds to the fourth supplementary objective in the licentiate thesis. It
addresses the final stage of the research, which is reflective and summarizing by its nature. It
underlines issues, which the future use of sustainability criteria in legal frameworks should take
into consideration. At this stage, some features of the method of generalization of the achieved
results may be observed. The generalization in the licentiate thesis goes further than the research
and analysis of the EU approach to use the sustainability criteria. It provides more knowledge
and understanding of this legal tool. It helps to improve the performance of legal frameworks
with sustainability criteria, and extend their use in environmental law.
To sum it up, the process of the research in the licentiate thesis has not been linear or
straightforward. It has had an iterative character, going back and forth. It has not included any
quantities, numerical values or measurements. It has not been quantitative to its nature. The
whole research approach may be called “an inductive qualitative research”, which has been
directed at achieving a deep, well-grounded and valid understanding of how sustainability
criteria may be used as a tool to promote and safeguard sustainable products and their
production in a legal framework. It has encompassed moving from the research and analysis of
the specific empirical example of EU to broader reflections and conclusions, which may be
relevant for the use of sustainability criteria in other circumstances and industries.
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Thorough explanations and reflections upon this method can be found in Westerlund, S. (2003), Miljörättsliga
grundfrågor 2.0. More specifically see p. 56 in this book.
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Westerlund, S. (2003), Miljörättsliga grundfrågor 2.0. Particularly see p. 56 in this book.

15

1.5 Used Material
The purpose of the research and its supplementary objectives have determined what types of
material should be collected, researched and analyzed in the licentiate thesis. This approach has
required collecting information from a large spectrum of scientific sources. To initially outline
and specify the problem of the research, legal documents and doctrine, inter-disciplinary books
and periodicals, and reports from countries, independent research groups, environmental
agencies and companies about environmental law, environmental protection, sustainability,
energy law and renewable energy have been studied.
The subsequent application of the traditional judicial method in its broader meaning has
delimited the choice of the most relevant legal material, which has mainly included different
sources of the EU law. Directive 2009/28/EC, in its property of the EU secondary law source,33
has become the central legal document for the research and analysis. It has been complemented
by the study of other important EU secondary law sources, for example Directive 2009/30/EC,
and the EU primary law sources, namely the Treaty on the European Union (TEU), and the
Treaty on the Functioning of the European Union (TFEU). Other non-binding sources of the
EU secondary law, not named in Article 288 TFEU, such as the EU staff working documents,
communications from the EU Commission to the Council and the European Parliament, the EU
reports of different types, for example reports from the EU Commission and the EU Member
States, impact assessments, and white and green papers have also been explored.
The EU supplementary sources of law have been partially considered. The case law of the
European Court of Justice (ECJ) has been examined, but not included in the licentiate thesis,
because there has not been much relevant ECJ praxis at the moment of the research. The
commonly accepted concepts and principles of the international and environmental law, for
example sustainable development, the precautionary principle and transparency to the public,
have been reflected upon. Even relevant WTO regulations have been analyzed, though this area
of research has been postponed till the future investigations. The application of the traditional
judicial method in its broader meaning implied that the information from the relevant sources
of the EU law, legal books and journals have been systematically enriched by scientific reports
of different types.
Sources from other connected disciplines, such as environmental and political sciences, which
have had relevance for the purpose of the research and its supplementary objectives, have been
explored. Facts and technical guidance about biofuels in the transport sector and their
sustainable production have been added. Sources relevant for the methodological framework of
the licentiate thesis, containing literature about various research methods and theories have been
studied to the needed degree.

1.6 Delimitations
Following the purpose of the research and its supplementary objectives, several delimitations
have been made in the licentiate thesis.
Firstly, including sustainability criteria in a legal framework can lead to conflicts with the
already existing laws, regulations and agreements at the national, regional and international
levels. Restrictions from the neighboring spheres of law and different competing interests can
33

See the legal acts of EU, named in Article 288 of the Treaty on the Functioning of the European Union (TFEU).
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also interfere. It has been noted that potential conflicts of laws and regulations that exist across
different areas and levels can be inherently chaotic.34 More and more conflicting interests have
to be taken into account, which complicates the establishment of new legal frameworks
considerably.35 For sustainability criteria used in a legal framework, including the EU
sustainability criteria for biofuels, consistency with the WTO regulations and possibilities to
solve conflicts with them are especially important. Despite the urgency and significance of this
issue, it has not been addressed in the licentiate thesis. It represents a separate area of research
that lies outside the main purpose of this work and its supplementary objectives.
Secondly, the main focus of the research lies on sustainability criteria in their function as a legal
tool aimed to promote sustainable products and their production. It has not been the purpose of
the licentiate thesis to study the EU law in general. The EU approach to use the sustainability
criteria for biofuels is only the chosen empirical example of a prominent and illustrative
character. That is why aspects that deal specifically with the EU law, its structure and means to
regulate environmental issues have not been included in the licentiate thesis. For example, there
is awareness that the EU sustainability criteria for biofuels may have conflicts with the EU
competition law that contains restrictions on competition and elimination of competition for the
internal market, or a substantial part of it.36 This issue and other potential conflicts of the EU
sustainability criteria for biofuels with the neighboring spheres of the EU law should be taken
into account. However, they have not been researched in detail in this licentiate thesis.
Thirdly, the content of sustainability criteria and the scope of their function are influenced by
how the concepts of sustainable development and sustainability are interpreted in various
industries. The opinion of the author of the licentiate thesis is that it should be clearly defined
and explained what is meant by the sustainable quality of a product and its production, judging
from the specific conditions in each particular industry. Following the generally accepted
understanding of the concepts sustainable development and sustainability, which may be
regarded as a combination of economic, environmental and social aspects,37 the work has been
narrowed down to the environmental perspective. This delimitation reflects the strictly
environmental character of the research and analysis in the licentiate thesis. Thus, among the
main environmental constraints for making a product, there should be considerations on what
the Earth’s biosphere and ecosystems can bear.
Fourthly, it has been decided not to participate in general theoretical discussions about what
makes products and their production environmentally sustainable. It has been viewed as the
task of other sciences, not law to do this.38 The starting point in the licentiate thesis is that the
material content of sustainability criteria should be based on the well-grounded and approved
outcomes from natural and environmental sciences.
Finally, the research and analysis in the licentiate thesis have concerned the period from 2009,
when Directive 2009/28/EC was issued, to 2015, when the amendments in Directive 2015/1513
34
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came into force. Additional attention has been paid to the development of the EU approach to
use the sustainability criteria before Directive 2009/28/EC.

1.7 Disposition
The research has the form of a licentiate thesis by compilation. It consists of five chapters and
five attached papers.
Chapter 1 presents the purpose of the research in the licentiate thesis and its methodological
framework. It contains sections about the background to the research, the method of the
research, the model for the analysis, the material used in the research, and the relevance of the
research.
In chapter 2, the content of the five papers included in the licentiate thesis is summarized and
explained. The chapter provides the reader with the information necessary for the subsequent
analysis of the research material.
In chapter 3, the EU experience of using the sustainability criteria for biofuels in the transport
sector is analyzed with the help of Westerlund’s model. Two main components and related subelements of the EU approach to use the sustainability criteria for biofuels are distinguished and
analyzed. For more detailed information, references to the findings in the attached papers, and
relevant policy documents of EU are made.
Chapter 4 contains final reflections, with the features of generalization, upon the research
results achieved in the licentiate thesis. On the basis of the EU approach to use the sustainability
criteria for biofuels, the chapter dwells upon challenges and difficulties that a legal framework
with sustainability criteria may generally experience, and suggests possible solutions.
In chapter 5, the main findings in the licentiate thesis are summarized. One of the most
important conclusions is that sustainability criteria may be efficiently used as a legal tool, aimed
to promote and safeguard sustainable products and their production. Ideas for the future
exploration of the research topic are sketched.
At the end of the licentiate thesis, the five papers included in the research are attached.

1.8 Relevance of the Research
Scientific and practical relevance of the research conducted in the licentiate thesis should be
stressed separately. The scientific relevance of the research is that it adds to the understanding
of how sustainability criteria may be used in environmental law. It contributes to the analysis
of the already achieved results, the generation of new knowledge, and the development of more
efficient measures to address environmental problems. The research highlights advantages of
establishing the connection between an environmental goal, sustainability criteria for its
achievement, and mechanisms to control the fulfillment of these components in a legal
framework. The research suggests that sustainability criteria should be used more often, due to
their high potential to promote and safeguard sustainable products and their production in law.
By this licentiate thesis, grounds have been prepared for the further exploration of sustainability
criteria. Future research can be expanded to address the construction and analysis of different
18

types of sustainability criteria, including economic, environmental and social aspects of
sustainable development and sustainability. Comparative research of how sustainability criteria
may be used for different products is also a promising opportunity. Another alternative is to
analyze and discuss the most appropriate approaches to implement, enforce and control the
fulfillment of legislated sustainability criteria.
The practical relevance of the research is that the obtained results may be shared by different
legal systems and industries that are interested in sustainability issues. The ideas developed in
the licentiate thesis may be useful not only for legal scholars and practitioners of environmental
law, but also for researchers within natural and social sciences, as well as for specialists, who
are engaged in developing sustainable products and their production.
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2. MAIN FINDINGS IN THE PAPERS
In this chapter, the main findings in the included papers are presented. The content of the papers
is briefly summarized and explained. Particularly:

Paper 1 provides a background to biofuels in the transport sector, points out their advantages
and disadvantages in comparison to traditional fossil fuels, and reflects upon what makes the
production of biofuels sustainable.
Paper 2 describes the EU policy for biofuels in the transport sector up till 2010, explains the
most important issues in its central legal frameworks, with the main focus on Directive
2009/28/EC, and presents the content of the EU sustainability criteria for biofuels.
Paper 3 analyzes the EU sustainability criteria for biofuels, highlights their strong and weak
sides, and discusses the future development of the EU approach to the sustainability criteria.
Paper 4 explores the development of the EU policy for biofuels in the transport sector after
Directive 2009/28/EC, within the broader frames of the planned EU policy for renewable
energy during the coming decades.
Paper 5 addresses the main innovations in recently adopted Directive 2015/1513. It analyzes
the strengths and weaknesses of the amendments in this legal framework, and suggests possible
future improvements.
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Figure 4 shows the schematic structure of the research conducted in the included papers:

Paper 1. Sustainability of transport biofuels
from a legal perspective

Paper 5. Analysis of the
Main Innovations in
Directive 2015/1513 on
Renewable Energy

Paper 4. Development of the
EU Approach to Sustainable
Biofuels after Directive
2009/28/EC

Paper 2. Legal Analysis of the
EU Policy for Sustainable
Transport Biofuels

Paper 3. Legal Analysis of the
EU Sustainability Criteria for
Biofuels

Figure 4. The Research Conducted in the Included Papers

Each box on this figure contains the ordinal number of the paper in the licentiate thesis, and its
title. The circular character of the figure reflects that the content of the papers is interconnected.
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More detailed, paper 1, which has the title “Sustainability of transport biofuels from a legal
perspective”, creates a picture of what biofuels in the transport sector are, and what makes their
production sustainable. It is explained in the paper that there are different types of biofuels,
which in a simplified way may be classified as the first generation biofuels, or biofuels of an
agricultural origin, and the second generation biofuels, sometimes also called more advanced
biofuels. The most widely used types of the first generation biofuels are bioethanol and
biodiesel. Examples of the second generation biofuels are biogas and cellulosic biofuels. Many
types of biofuels are under development. At present, biofuels of an agricultural origin are
dominating the international market. It is expected that this situation would remain in the
nearest future.
Possible advantages and disadvantages of biofuels in the transport sector, in comparison to
traditional fossil fuels are discussed. For example, there is a risk that production of biofuels will
create competition with food markets. Large amounts of additional land, which are needed for
biofuels of an agricultural origin, may damage the existing eco-systems and biodiversity. Under
these conditions it is very important to safeguard that the quality of produced biofuels is
sustainable, and is linked to the carrying capacity of the Earth’s biosphere and ecosystems.
The task of law in the case of biofuels in the transport sector may be to contribute to the
sustainable development of this industry through the use of traditional and newly emerging
legal approaches and tools. Elaboration of sustainability criteria for biofuels, and their use in
legal frameworks, with the purpose to promote and safeguard sustainability of this product and
its production, become significant. The development of harmonized and widely-accepted
definitions of biofuels and their most commonly used types, which are missing today, may be
recommended. This would create more order in the biofuel industry, and make the use of the
newly introduced concepts easier.
In paper 2, which is titled “Legal Analysis of the EU Policy for Sustainable Transport
Biofuels”, the EU experience of developing a framework with sustainability criteria for biofuels
is researched and analyzed. It is explained that the EU policy for biofuels in the transport sector
was initiated as early as in 1985. It may be characterized as consequent, encouraging and
ambitious. Its central legal framework is Directive 2009/28/EC.39 This document has set the 10
% binding target for renewable energy in the EU transport sector, which concerns each EU
Member State, and is primarily directed at the use of biofuels. The 10 % target for renewable
energy shall be achieved by 2020. Directive 2009/28/EC has also introduced sustainability
criteria for biofuels,40 linked to the achievement of the 10 % target for renewable energy: only
biofuels that comply with the sustainability criteria may be counted towards it, and receive
governmental support.41
Though the sustainability criteria for biofuels in Directive 2009/28/EC are few, they may be
divided in two main groups, according to their content and purpose. These groups are: (a) the
requirements on the savings of greenhouse gases (GHG) emissions caused by the use of
biofuels, in comparison to traditional fossil fuels; and (b) the requirements on the land use
during the production of energy crops for biofuels. Four types of the sustainability criteria for
biofuels may be totally distinguished, the first one belonging to group (a), and the remaining
three to group (b):
39

This information was relevant for the moment of writing paper 2, i.e. for 2014. Today Directive 2009/28/EC
should be considered together with the amendments in Directive 2015/1513.
40
See Article 17 in Directive 2009/28/EC.
41
Article 17.1 in Directive 2009/28/EC.
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1. biofuels shall achieve a minimum level of GHG savings;
2. land with high biodiversity shall not be converted for the production of biofuels;
3. land with high carbon stocks shall not be converted for the production of
biofuels; and
4. land that was peatland in January 2008 shall not be used for the production of
raw materials for biofuels.
The content of the legislated sustainability criteria is transparent. A EU Member State does not
have the right to establish stricter sustainability criteria than these. 42 Biofuels produced from
waste and residues need only fulfill the first sustainability criterion for GHG emission savings.43
Conclusions are made in the paper that the sustainability criteria in Directive 2009/28/EC have
not been set for other issues than environmental sustainability.
The attention of the reader is drawn to the fact that initially the EU policy for biofuels in the
transport sector has only been directed at its quantitative development. Later, the quality of
biofuels has been considered: the sustainability criteria for this product have been formulated
in Directive 2009/28/EC. This approach, when the quantity of a product is combined with
sustainability requirements for its quality seems to be efficient from the environmental
perspective.
An opinion of the author is expressed that it is favorable for EU to have the 10 % target for
renewable energy in the transport sector. The fixed timeframe for the achievement of the target
creates stability for the producing industry, and provides assurance to investments. The 10 %
target for renewable energy facilitates environmental planning, which helps to use natural
resources in a cautious and rational way. It regulates the quantity of biofuels that are produced,
imported to and used in EU. This is especially important from the environmental perspective:
internationally, biofuels should be produced in sound and restricted amounts that are not
damaging for the Earth, and the carrying capacity of its biosphere and ecosystems. An
unreasonable and spontaneous increase in the production of biofuels may lead to the use of less
sustainable production methods, and harm the environment. A gradual and well-planned
increase, on the contrary, would help to get advantages from the environmental potential of
biofuels. It may be discussed whether the 10 % target for renewable energy should be
minimized, for its achievement to be more realistic. Further research and assessments in this
area are needed.
The paper underlines that monitoring is an important supplementary element in Directive
2009/28/EC, which facilitates the achievement of the 10 % target for renewable energy, and the
implementation and enforcement of the EU sustainability criteria. Among the monitoring
mechanisms promoted in Directive 2009/28/EC, there is the requirement of transparency, which
states that a certain amount of information should be transparent to the public. To fulfill it, the
EU Commission has established an online public Transparency Platform44 that contains
documents of the EU Member States and the EU Commission, relevant for the fulfillment of
the regulations in Directive 2009/28/EC, and the EU policy for renewable energy. It may be
speculated that the sustainability criteria in Directive 2009/28/EC, as well as the
42
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implementation, enforcement and monitoring mechanisms for their fulfillment should be
developed further.
Paper 3 has the title “Legal Analysis of the EU Sustainability Criteria for Biofuels”. It contains
a more detailed analysis of the EU sustainability criteria for biofuels from Directive
2009/28/EC. It is underlined in the paper that the EU sustainability criteria should be regarded
as a minimum list of criteria, which function in order to ensure rational GHG emission savings,
and to avoid major environmental impacts on land use and biodiversity. The paper views the
EU sustainability criteria as a legal tool that can be efficiently used to promote, safeguard and
implement the concepts of sustainable development and sustainability at the level of an
industry. It is specified that the EU sustainability criteria for biofuels are not included in
Directive 2009/28/EC alone. They are accompanied by supplementary elements, or
mechanisms, which are aimed to facilitate the processes of implementation and enforcement.
Among these elements, the requirements to verify compliance with the EU sustainability
criteria, and the calculation methodology for the GHG emission savings are named in the paper.
Two sub-sections in the paper are devoted to the analysis of the strong and weak sides of the
EU approach to use the sustainability criteria for biofuels. Concerning the strong sides, it is
outlined that the content of the EU sustainability criteria is clearly formulated. They are not
elusive or dubious. The strict minimum level for GHG emission savings and the land-use
requirements, which the EU sustainability criteria have set, are grounded in detailed and reliable
scientific data. The EU approach to use the sustainability criteria contains control mechanisms
that demand the EU Commission and the EU Member States to report on measures taken to
comply with the sustainability criteria, and on their impact on additional sustainability issues.
The latter area includes such issues as the increased pressure on food security, developmental
tendencies in countries outside EU, respect of land-use rights, and protection of air, soil, water
and biodiversity.
The weak sides of the EU approach to use the sustainability criteria for biofuels, found out in
the paper, are more numerous. One of the most significant vulnerabilities is that the list of the
EU sustainability criteria, and the issues that they regulate are not enough to guarantee the
sustainable quality and sustainable production of biofuels. This is a problem that needs to be
addressed as soon as possible, because poorly planned, large-scaled and unsustainable
production of biofuels may result in soil, water and air pollution. Regulation of these issues is
left outside the scope of the EU sustainability criteria.
Indicators and measuring instruments for the three EU sustainability criteria for land use are
not cautiously elaborated. For some issues of land use there are scientific data gaps. Cases of
the indirect land-use change (iLUC) caused by the production of biofuels is an environmental
concern, which has not been addressed by the EU sustainability criteria.45 This is despite the
fact that iLUC may have long-lasting negative impacts on the environment and biodiversity.46
Estimations of GHG emissions due to iLUC are complex. It is still questionable how
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sustainability criteria that address iLUC, and iLUC effects on the environment should be
formulated.47
Another weak side of the EU approach to use the sustainability criteria for biofuels is in its
methodology for calculating GHG emissions. The current calculation method presented in
Article 19 of Directive 2009/28/EC has certain flaws. For example, the actual utilization of
industrial residues is not included in the calculations. The EU guidelines for calculating GHG
emissions should possibly be revised and improved to make sure no misleading incentives are
given.
It does not come out from Directive 2009/28/EC and related policy documents to what extent
costs for the fulfillment of the EU sustainability criteria, and for proving compliance with them,
which in the first turn is the responsibility of the involved producers, have been taken into
account by the EU policy-makers. There are other uncertainties regarding the effects of the EU
sustainability criteria. For example, there is a risk that biofuels that fulfill the EU sustainability
criteria would comprise a small higher price segment of the market, while the uncertified,
probably unsustainable biofuels will supply the rest. This means that in spite of the legislated
sustainability criteria, the issue of sustainable biofuels and their production would not be
resolved.
The paper accentuates that amendments of the EU policy for sustainable biofuels in the
transport sector are likely in the future. One of the most important actions to take is to enlarge
the list of the legislated sustainability criteria, in order to safeguard the sustainable quality and
sustainable production of biofuels. Other criteria that deal with economic, environmental and
social sustainability should be added.
As long as the fulfillment of the EU sustainability criteria for biofuels has global impacts, the
perspective of the involved actors from the regions outside EU should be taken into account.
The role of developing countries should not be underestimated. Practical possibilities of the
involved actors and regional special features should be considered. Generally formulated
sustainability criteria, as in the EU approach, do not reflect regional special features, such as
variations in climate, soil quality, infrastructure and economic development. However, these
variations may cause differences in production processes, which would result in
implementation difficulties and assessment inconsistencies. It should be recommended that the
debate on biofuels preserves an international character.
The introduction of the EU sustainability criteria and special rules of compliance with them
may motivate interested actors to develop voluntary sustainability standards in line with
Directive 2009/28/EC. It may be advisable to create appropriate conditions for the biofuel
market, so that it develops sustainability criteria and voluntary sustainability standards on its
own. This may be achieved through a combination of the minimum list of legislated
sustainability criteria, and additional voluntary sustainability criteria, included in specially
accredited voluntary sustainability standards. To make one-sided references to the EU
sustainability criteria in voluntary sustainability standards may be insufficient from the
perspective of the environmental protection.
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More general conclusions suggest that a list of sustainability criteria, incorporated in a legal
framework, should neither be too long, nor too short. A long list is not easy to implement and
enforce. For a short list, and the EU approach to use the sustainability criteria for biofuels
illustrates this, it may be difficult to guarantee the sustainable quality of a product and its
production. Additionally, it is desirable that the legislated list of sustainability criteria is
supplemented by non-binding comments, recommendations and guidelines. Before making the
suggested sustainability criteria legally binding, potential conflicts between different interests,
the already existing frameworks in neighboring spheres of law, and the WTO regulations should
be thoroughly researched.
Paper 4 has the title “Development of the EU Approach to Sustainable Biofuels after Directive
2009/28/EC”. In it, the most important tendencies in the development of the EU approach to
renewable energy in the transport sector, and particularly sustainable biofuels after Directive
2009/28/EC are highlighted and reflected upon. It is stressed that the EU policy on sustainable
biofuels in the EU transport sector is constantly developing.
The package of the EU policy documents from 2011 included the Energy Roadmap 2050, COM
(2011) 885, and the 2011 White Paper on Transport, COM (2011) 144. In the Energy Roadmap
2050, it was suggested that a mix of several alternative solutions would be needed in the EU
transport sector, in order to replace traditional fossil fuels. Sustainable biofuels would probably
be the main option for aviation, and long-distance road transport and rail, where it could not be
electrified. Work to ensure sustainability in the EU transport sector should be ongoing. The
market uptake of new bioenergy, which would reduce demand for land necessary for food
production, and which would increase the net GHG savings, such as more advanced types of
biofuels based on waste, algae and forest residues, should be promoted further. It is uncertain,
which technological options would be developed, at what pace, and with what consequences
and trade-offs. Technology was seen in the policy document as an essential part of the solution
to the EU decarbonization challenge. Warnings have been made that EU would need to consider
progress and concrete actions in other countries. Its policy should not be developed in
isolation.
In the 2011 White Paper on Transport, it was underlined that the EU transport sector could not
develop along the same path in the future. More coherence within the EU transport sector was
vital. For example, a situation where one EU Member State opted exclusively for electric cars,
and another only for biofuels would destroy the concept of free travel across Europe. The idea
was expressed that the EU transport sector, which was a significant and still growing source of
GHG emissions, must be sustainable in the light of future challenges. The policy document
promoted a non-binding goal to reduce the GHG emissions from the EU transport sector by 60
% by 2050, compared to the emissions in 1990, and by around 20 % by 2030, compared to the
level of 2008.
The primary goal of the EU approach to transport was seen in helping to establish a system
that would strengthen the EU economic progress, enhance competitiveness, and offer high
quality mobility services, while using resources more efficiently. In practice, the EU transport
sector had to use less and cleaner energy, better exploit a modern infrastructure, and reduce its
negative impacts on the environment and key natural resources. The policy document
accentuated that it was important to transform EU into a resource-efficient, low-carbon
economy. This would require full delivery of the EU climate and energy package to achieve the
2020 renewable energy targets, and the agreement on the next steps for climate policy beyond
2020.
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Setting up more focus on sustainable biofuels and Directive 2009/28/EC, the Renewable Energy
Progress Report, COM (2013) 175, was published in 2013. In it, the EU Commission
considered an amendment to the 10 % renewable energy target in the transport sector, requiring
more use of the advanced types of biofuels for its achievement. More reliance on these types of
biofuels, which were also expected to deliver higher GHG savings than food-based biofuels,
would require additional efforts. Complying with the obligations under Directive 2009/28/EC,
the EU Commission assessed the implementation, effectiveness and impacts of the EU
approach to sustainable biofuels. It summarized that though the EU Member States’
implementation of Directive 2009/28/EC was too slow, possible negative impacts of the EU
biofuel consumption did not appear to warrant further. The savings of GHG emissions without
including iLUC effects, as reported by the EU Member States, were positive.
The 2013 EU Strategy for Alternative Fuels, COM (2013) 17, suggested that a strategic
approach for EU to meet the long-term needs of all transport modes must be built on a
comprehensive mix of alternative fuels. All options needed to be included, without giving
preference to any particular fuel, preserving technological neutrality. It was highlighted that the
EU Commission had proposed to limit the amount of food-based biofuels, which could be
counted towards the 10 % renewable energy target in the EU transport sector, set in Directive
2009/28/EC, to 5 %. The EU Commission was willing to increase the incentives for the
advanced types of biofuels, such as those made from ligno-cellulosic biomass, residues, waste
and other non-food biomass, including algae and microorganisms. This was promoted with the
purpose to mitigate against possible negative impacts of some types of biofuels. The opinion of
the EU Commission was that after 2020 only the advanced types of biofuels should receive
public support.
The relevant package of the EU policy documents from 2014 included a policy framework for
climate and energy in the period from 2020 to 2030, COM (2014) 15, and Impact Assessment
on energy and climate policy up to 2030, SWD (2014) 15. According to the 2014 policy
framework, food-based biofuels should not receive public support after 2020. A range of
alternative renewable fuels, and a mix of targeted policy measures would be needed to address
the challenges of the EU transport sector in a 2030 perspective, and beyond. Sustainable fuels
should be a part of a more holistic and integrated approach. The focus of the development
should lie on improving the efficiency of the EU transport sector, and further development and
deployment of electric vehicles, and more advanced types of biofuels. Particularly, the EU
Commission proposed increased incentives for advanced types of biofuels, which did not need
land for their production, such as biofuels made from residues and wastes. The EU Commission
meant that in order for the EU transport sector to decarbonize in a cost-effective and sustainable
manner, technological development of the advanced types of biofuels was necessary.
In the 2014 Impact Assessment on energy and climate policy, it was pointed out that the share
of renewable energy in the EU transport sector reached 1,2 % in 2005, and 4,7 % in 2010,
compared to the 10 % renewable energy target by 2020 in Directive 2009/28/EC. The EU
Member States supported biofuels with the help of mandatory blending obligations in transport
fuels, tax exemptions and other support schemes. The EU Commission suggested that various
policies underpinning the EU energy and climate targets for 2020 needed to be mutually
supportive, and limit inefficiencies as much as possible.
Regarding the position of the EU Parliament, it observed in 2013 in policy document 2012/0288
(COD) on the amendments to Directive 2009/28/EC, that the 10 % renewable energy target in
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the EU transport sector would be increasingly difficult to achieve sustainably, if the overall
demand for energy in the EU transport sector continued to rise. The EU Parliament explained
that where grassland, or agricultural land previously destined for food and feed markets were
diverted to the production of biofuels, the non-fuel demand should still be satisfied either
through intensification of the current production, or by bringing non-agricultural land into
production elsewhere.
In April 2015, with reference to the same policy document, 48 the EU Parliament noted that
voluntary sustainability standards played an increasingly important role in providing evidence
of compliance with the sustainability requirements in Directive 2009/28/EC. Due to this, it
would be appropriate to mandate the EU Commission to require voluntary sustainability
standards to report regularly on their activity. The reports should be made public, in order to
increase transparency, and to improve oversight by the EU Commission. This approach would
additionally help to identify best sustainability practices in the biofuel industry. In July 2015,
the text of the amendments in new Directive 2015/1513 was approved by the EU Council in its
second reading.
The results of the paper underline that the EU work in the energy and transport sectors after
Directive 2009/28/EC remains advanced, constructive and ambitious. The EU development,
aimed at the promotion of renewable energy, and more sustainable and advanced types of
biofuels continues. The EU sustainability criteria for biofuels in the transport sector remain an
important tool in achieving this. However, the vision expressed by the EU Commission for a
100 % renewable energy system in EU by 2050 may be unworkable. It may appear aspiring,
but not realistically achievable in practice. The anticipations of the EU Commission are that the
more advanced types of biofuels would reduce demand for land necessary for food production,
and would increase the net GHG savings. Warnings should be made that the issues of
sustainability, efficiency and performing potential of the more advanced types of biofuels are
unclear.
Paper 5 is titled “Analysis of the Main Innovations in Directive 2015/1513 on Renewable
Energy”. It is concentrated on the main innovations in recently adopted Directive 2015/1513 on
renewable energy and biofuels in the EU transport sector. It analyzes strong and weak sides of
this legal framework, and reflects on possible future elaborations of the EU approach to
renewable energy and sustainable biofuels in the transport sector. It is stressed in the paper that
this development should be in balance with the production of food and non-edible products, as
well as with the environmental protection, biodiversity, and the ecological limits of our planet.
In the opinion of the author, Directive 2015/1513 is not likely to resolve the numerous
challenges regarding biofuels in the EU transport sector. It might be erroneous to rely much on
advanced types of biofuels, such as biofuels made from waste, algae and forest residues: future
research might show that it is not realistic to supply the EU transport sector with the desirable
amounts of these biofuels, because of the limitations in feedstocks for them. Improvements in
the production process are evidently needed for biofuels, in order to increase sustainability of
their production volumes and quality.
More exact, after Directive 2009/28/EC came into force, it became noticeable that in spite of
the sustainability criteria and other measures of caution, introduced in this Directive, the
production of biofuels, and specifically food-based biofuels of an agricultural origin, could lead
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to considerable negative effects. The displacement of existing agricultural activities to new
geographic territories, which could result in unsustainable iLUC cases, became one of them. It
was recognized that iLUC could generate significant GHG emissions, but it appeared difficult
to set legal requirements to control iLUC cases and their effects, because these issues could lie
beyond what was practically and technically possible to control for an ordinary biofuel
producer.
To deal with these and other prominent challenges of the biofuel production, further elaboration
of Directive 2009/28/EC was started. The final compromise on the amendments to Directive
2009/28/EC, in the form of Directive 2015/1513, was reached in spring 2015. It was agreed to
preserve the 10 % target for renewable energy in the EU transport sector. However, the
contribution to this target of food-based biofuels, and biofuels from other crops grown on
agricultural land was capped at 7 %.49 The remaining 3 % of renewable energy should come
from a variety of multiple-counted alternatives, such as biofuels from used cooking oil and
animal fats, counted two times,50 or advanced types of biofuels, counted two times.51 It was
emphasized that the EU Member States shall seek to achieve a minimum proportion of foodbased biofuels, and other biofuels, listed in amended Annex IX, part A, which would be
consumed on their territory.52 To that effect, each EU Member State shall set an indicative
national sub-target for advanced types of biofuels that it shall endeavor to achieve. The
reference value for this sub-target is 0.5 % points in energy content, counting from the share of
renewable energy in all forms of transport by 2020. The EU Member States may set a national
target lower than 0.5 % points under certain conditions.53 They shall establish the level of their
national indicative sub-targets for advanced types of biofuels by 6 April 2017.54 The list of the
sustainability criteria for biofuels, set out in Article 17 of Directive 2009/28/EC was not
changed.
As far as the improvements of the EU control mechanisms are concerned, voluntary
sustainability standards, accepted by the EU Commission, would be controlled more. For
example, the benchmarked voluntary sustainability standards shall regularly, and at least once
per year, publish a list of their certification bodies, used for independent auditing. They shall
indicate for each certification body, by which entity or national public authority it was
recognized, and which entity or national public authority is monitoring it.
On the one hand, the amendments in new Directive 2015/1513 may be seen as a step forward
towards a more comprehensive and consistent legal framework for renewable energy and
biofuels in the EU transport sector. They started the transition from food-based biofuels, which
have a controversial environmental impact, to more advanced types of biofuels. It is supposed
that the latter types of biofuels would be more sustainable, and would deliver savings of GHG
emissions. Directive 2015/1513 is expected to contribute to making the investment climate
more secure. It should bring legal certainty that is needed for further innovative research.
On the other hand, there are doubts whether Directive 2015/1513 would be satisfactory from
the perspective of environmental sustainability. The EU approach did not investigate how the
involved actors could reduce iLUC, and its possible negative effects. The amendments did not
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consider tools aimed at improving land use planning and enhancing practices of land use, such
as utilization of degraded lands. Instead, the role of food-based biofuels, and biofuels from other
crops grown on agricultural land was reduced, with the purpose to avoid iLUC cases. To support
this approach, it may be highlighted that the scientific knowledge about iLUC is too vague and
unclear for law-making. There is no scientific consensus on how to deal with this issue, and to
measure its effects. Warnings should be made that iLUC cases may cause profound
disagreements between the EU Member States. In general, Directive 2015/1513 leaves many
issues up to the EU Member States to decide, which may result in a diverging implementation
of this legal framework at the national level, and a fragmented EU market for biofuels.
Particularly, the solution to have the cap of 7 % on the contribution of food-based biofuels, and
biofuels from other crops grown on agricultural land may be seen as unnatural and
controversial. It is a political compromise that would have impacts on the ordinary development
of the biofuel industry. It is uncertain in what amounts the remaining 3 % of renewable energy
from advanced types of biofuels could be delivered, and what sustainability effects this would
have. It may become difficult for the EU Member States to achieve this part of the 10 %
renewable energy target, because of the insufficient commercial availability of advanced types
of biofuels.
The paper finally recommends that feedstocks for biofuels should be utilized in the most
responsible and resource-efficient ways. Land for biofuels of an agricultural origin should be
carefully chosen, in order to reduce negative impacts on biodiversity, eco-systems and water
resources. Since hopes for the future of the EU transport sector are resting on the use of
advanced biofuels, an important task would be to develop sustainability criteria for these types
of biofuels and their production.
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3. ANALYSIS OF THE EU APPROACH
3.1 Introduction
In the included papers, the EU approach to use the sustainability criteria for biofuels in the
transport sector has been identified, delimited and systematized. In this chapter, more structured
and deepened analysis of the EU experience is presented. The chapter starts with the analysis
of the two main components and referring sub-elements of the EU approach to use the
sustainability criteria for biofuels in the transport sector. The chapter is rounded off with the
reflections upon the lessons that may be learned from the EU experience.
On the basis of the identified, delimited and systematized empirical material, and the
application of the model of Westerlund, two main components and three sub-elements of the
EU approach to use the sustainability criteria for biofuels in the transport sector have been
distinguished. The two main components are the EU policy on sustainable biofuels, and the
construction of the EU legal framework with sustainability criteria. The second main
component includes three sub-elements, which are (a) the environmental target, (b)
sustainability criteria, and (c) mechanisms to control the fulfillment of the sustainability criteria.
The main components and referring sub-elements reflect the aspects that are most important for
the EU approach and the legislated sustainability criteria for biofuels to function as they do,
according to the opinion of the author of the licentiate thesis.

3.2 The EU Policy on Sustainable Biofuels
In this sub-section, the sub-elements that constitute the EU policy on sustainable biofuels are
analyzed.
3.2.1 Impressions on the EU Policy
The EU policy on sustainable biofuels in the transport sector, being a part of the more ambitious
EU policy on sustainable renewable energy,55 seems to be consequent, coherent and thoroughly
planned.56 It has a long history. It is an instructive example of how the concepts of sustainable
development, sustainability and environmental protection may be legally implemented and
enforced in a particular industry.57 Being one of the areas with the highest priority in EU, the
EU policy on sustainable biofuels is constantly developing. 58 It has significant global
influence.59
The EU policy on sustainable biofuels may be characterized as well-functioning and
competitive. It involves much international collaboration.60 To the mind of the author of the
licentiate thesis, it is advantageous that the EU Commission has recognized that the EU policy
in the transport sector should not be developed in isolation, and that the EU cooperation with
other regions and countries in this area should be promoted and strengthened.61 At the same
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time, the EU work at sustainable biofuels and their production is important for the reduction of
the EU dependence on foreign energy imports, and in meeting renewable energy targets to
combat global climate change.62 It may become problematic, if the EU policy on sustainable
biofuels relies much on the imports of biofuels, or biomass for their production from countries
outside EU. This strategy may be environmentally unsustainable in the long perspective,
because countries outside EU may lack conditions and legislation needed for the sustainable
production of biofuels. The EU policy could benefit from encouraging domestic production of
sustainable biofuels for transport.63
The EU policy on sustainable biofuels calls to reflect on its possible consequences locally,
regionally and globally. Thus, EU pays much attention to the influence of its biofuel policy on
food security in the world, and on the potentials to reduce GHG emissions from biofuels,64 with
possible effects at different levels. In cases of negative impacts of these issues on other policy
areas in EU or in the world, EU emphasizes the necessity to pursue the required coherence.65
More exact, careful management would be needed, in order to avoid any negative impact on
natural resources, caused by the EU policy on sustainable renewable energy and biofuels, such
as damaging water, soil and biodiversity.66 To minimize possible environmental risks, the EU
Commission has further promoted the market uptake of new more sustainable types of biofuels,
taking as an example biofuels made from waste, forest residues and algae.67
When addressing the issue of land use, connected to the production of biofuels, the EU
Commission has accentuated the need to consider all land users in a holistic manner, and to
integrate land use, land use change and forestry (LULUCF) in the EU policy on sustainable
renewable energy and biofuels.68 The author of the licentiate thesis shares the opinion that it is
important to regulate these issues as parts of the same whole, as well as to improve protection
of rights to land and land use connected to the production of biofuels. Warnings should be made
that it is not easy to control the effects of the biofuel production on land use, land use change,
and related GHG emissions. It is probably not enough to rely only on sustainability criteria,
when these issues are regulated. Other legal tools and policy measures should be added.
The author of the licentiate thesis presupposes that the EU initiatives within its policy on
sustainable biofuels in the transport sector are advantageous for the protection of the global
environment. The legal and political powers of EU, directed at preserving environmental
interests, exceed what separate EU Member States are able to achieve in this area. EU uses this
benefit in a sophisticated manner, being an important environmental actor on the international
political arena.69
3.2.2 The EU Future Vision
The EU vision on its future environmental development, expressed in the 7th EU Environmental
Action Programme (2014), may be seen as progressive and encouraging.70 Among the
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formulated global aims, highly relevant for the production of biofuels, there is that people
should live well within the limits of our planet. This aim signifies how the humanity should
develop. It directs EU at stepping up its efforts to protect our natural capital, at stimulating
resource-efficient and low-carbon growth and innovation, and at safeguarding people’s health
and well-being, while respecting the Earth’s natural limits.71 The aim indirectly restricts the
quantity of products that may be made and consumed. It delimits how industries should plan
and expand their future activities. Other ideas expressed in the 7th EU Environmental Action
Programme, for example that much attention should be paid to turning waste into a resource,
with more prevention, reuse and recycling, are of much value for sustainable development,
sustainability and environmental protection.72
The recently renewed position of EU in its transport sector is that its future should not be built
exclusively on biofuels. Much emphasis should be put on improving its efficiency, and on the
further development and deployment of electric vehicles, as well as on a comprehensive mix
of alternative fuels.73 All promising options should be included, preserving technological
neutrality. Sustainable fuels should be a part of a more holistic and integrated solution.74
According to the author of the licentiate thesis, it is a well-balanced, reasonable and productive
approach. The extended use of biofuels as an alternative fuel in aviation and heavy duty trucks,
with strong growth in these sectors after 203075 may also be regarded a positive tendency.
In 2014, EU stated one more time that biofuels of an agricultural origin would have a limited
role in the decarbonization of the EU transport sector.76 This is because of the uncertainty,
whether any reduction of GHG emissions could be achieved in iLUC cases, caused by the
production of biofuels of an agricultural origin, if we compare to the use of traditional fossil
fuels. Only advanced biofuels, such as biofuels made from waste, forest residues and algae,
should receive public support after 2020.77
3.2.3 Directive 2009/28/EC and Directive 2015/1513
Directive 2009/28/EC had functioned as the central legal document of the EU policy on
sustainable biofuels in the transport sector up till 2015,78 when it was amended by Directive
2015/1513. The development process from Directive 2009/28/EC to the amendments in
Directive 2015/1513 is remarkable. It emphasizes that the EU environmental concerns about
sustainable biofuels and their production are deep-rooted and significant. Directive
2009/28/EC, and the amendments in Directive 2015/1513, as well as related policy documents
have been important benchmarks in the EU work towards sustainable biofuels and their
production. Emphasizing basically the same main issues, these documents preserve the
perspective of long-term sustainability and stability.79 They underline the importance of
elaborating efficient sustainability requirements for the biofuel industry.
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The amendments in Directive 2015/1513 may be seen as development towards a more
comprehensive and consistent legal framework for sustainable biofuels in the EU transport
sector.80 These amendments highlight the importance of balancing the production of food and
non-eatable products with environmental protection, biodiversity, and the ecological limits of
our planet.81 There are anticipations that the amendments in Directive 2015/1513 will improve
the sustainable quality of biofuels and their production in the EU transport sector.82
However, there are certain weaknesses of the amendments in Directive 2015/1513, which can
be identified without awaiting the processes of implementation and enforcement.83 For
example, the amendments would only be valid until the end of 2020, which may hamper long
term planning and investments. There are also doubts whether the amendments are satisfactory
from the perspective of environmental sustainability and protection. It is not clear whether they
meet the expectations of the involved actors.84 What is more, it is uncertain whether the
amendments in Directive 2015/1513 result in large-scaled and constructive improvements. The
renewed regulations leave many issues up to the EU Member States to decide, in spite of the
fact that the EU Member States have different capabilities, approaches and ambitions to
sustainable biofuels and their production. This may result in the diverging implementation and
enforcement of the amendments at the national level, and a fragmented EU market for
biofuels.85
The opinion of the author of the licentiate thesis is that the amendments in Directive 2015/1513
are not likely to resolve current environmental challenges in the EU transport sector.
Improvements in the production process for biofuels are evidently needed, in order to increase
their sustainability, production volumes and quality.86 Certain amendments in Directive
2015/1513 should be elaborated further, to promote and safeguard sustainable biofuels and their
production. The development of the EU transport sector should possibly be more sustainable
and purposeful in the future. To achieve this, it may be recommended that the EU regulations
on renewable energy, and biofuels in the transport sector should be substantially revised for the
period after 2020. More focus should be put on the longer-term approach to decarbonize the
EU transport sector, where sustainable biofuels play an important role. More research in this
area is required.87
3.2.4 Challenges of Advanced Biofuels
The EU development of its policy on sustainable biofuels after Directive 2009/28/EC has
started the transition from food-based biofuels of an agricultural origin, which have shown to
be environmentally controversial, to more advanced biofuels,88 such as biofuels made from
waste, algae and forest residues.89 It is supposed that the latter types of biofuels would be more
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sustainable, and would result in more savings of GHG emissions.90 The author of the licentiate
thesis questions the positive sides of this transition. It is not convincing that advanced biofuels
would solve the problems, which biofuels of an agricultural origin have not been able to
solve.91 It might be erroneous to rely much on advanced biofuels: future research might show
that it is not realistic to supply the EU transport sector with the desirable amounts of these
biofuels, because of the limitations in feedstocks for them.92 In general, it may be impossible
to produce as much biofuels, as are needed, to replace traditional fossil fuels.93

3.3 The Construction of the EU Legal Framework with Sustainability
Criteria
The content of this section is concentrated on the most important issues that are relevant for the
use of sustainability criteria in a legal framework.
EU has become one of the first regions in the world, which has introduced a legal framework
with sustainability criteria for biofuels.94 The EU approach has contributed to the development
of patterns for the achievement of environmental goals and environmental protection with the
help of sustainability criteria. It has been a motivating experience internationally. 95 Directive
2009/28/EC, and subsequently the amendments in Directive 2015/1513 may function as
instructive examples of how legal frameworks with sustainability criteria may be built up. The
experience of EU contains a lot of useful and efficiently regulated issues, which may be
borrowed for industries of a similar kind.96
The construction of the EU legal framework with the sustainability criteria may be described
as complete, consequent and logical. It provides a convincing impression. It reflects that EU
pays much attention to the issues of sustainable development, sustainability and environmental
protection. The requirements in Directive 2009/28/EC, and the amendments in Directive
2015/1513 are transparent and clearly formulated. In the opinion of the author of the licentiate
thesis, the construction of the EU legal framework for biofuels in the transport sector is efficient
and well-functioning.97 It seems productive that after the major legal framework with the
sustainability criteria, i.e. Directive 2009/28/EC, EU has made necessary assessments, scientific
research and reconsiderations,98 and then has worked out amendments, introduced in Directive
2015/1513. The initiative to amend Directive 2009/28/EC, with the purpose to limit the
contribution from food-based biofuels of an agricultural origin, and to promote more advanced
biofuels, which would not create an additional pressure on food supply and land use,99 occurs
to be reasonable and cautious.
After Directive 2009/28/EC, the EU work in the transport sector has remained advanced,
constructive and ambitious. The EU policy on sustainable biofuels, directed at the development
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and promotion of more sustainable and advanced biofuels continues.100 The EU sustainability
criteria for biofuels in the transport sector remain an important tool in achieving this goal.
It is interesting and instructive to analyze the construction of Directive 2009/28/EC, and the
amendments in Directive 2015/1513. The requirements these legal frameworks set are still
under assessment, reconsideration and coordinated improvement. Among the most important
elements aimed to support the implementation and enforcement of the sustainability criteria for
biofuels, and the function of the Directives, the 10 % renewable energy target, and mechanisms
to control the fulfillment of the sustainability criteria may be distinguished. 101 These elements
provide a solid basis for the promotion and safeguard of sustainable biofuels and their
production. An important fact is that biofuels that do not fulfill the EU sustainability criteria
shall not be taken into account, when the final consumption of renewable energy is calculated
towards the achievement of the 10 % renewable energy target.102 This correlation is aimed to
provide an incitement for the involved actors to follow the established sustainability criteria. It
seems to be a productive and well-functioning approach, which achieves its purpose.
A weakness of the EU legal framework with the sustainability criteria is that there is no
definition, or accompanying explanations of how the concepts of sustainable development,
sustainability and environmental protection should be interpreted in relation to the production
of biofuels in the EU transport sector.103 There is still much uncertainty in the way sustainability
of biofuels and their production methods should be defined and understood. The difficulty here
is that a large variety of biofuels are used for different purposes, including electricity, and
heating and cooling. Many types of biofuels are still under development or in a testing stage.104
From the legal perspective, a harmonized, widely-accepted definitions of biofuels and their
most commonly used types may be recommended. Well-formulated definitions, or
accompanying explanations would contribute to the clarity and precision of the content of
Directive 2009/28/EC, and the amendments in Directive 2015/1513, as well as rationalize the
understanding of their implementation area.105
3.3.1 The Environmental Target
The research in the licentiate thesis has shown that environmental targets set in a legal
framework may interfere with natural market mechanisms.106 They may also lead to the lack of
flexibility with regard to new technologies and new changing conditions.107 These issues should
be taken into account by law-makers.
a) The 10 % Renewable Energy Target
The establishment of the binding 10 % renewable energy target in the EU transport sector has
much importance for the development of the biofuel industry. Only biofuels that fulfill the
sustainability criteria from Article 17 in Directive 2009/28/EC may be counted for the
achievement of the 10 % renewable energy target. The same is about receiving financial
100
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support for the consumption of biofuels: it may only be given for biofuels, which fulfill the
EU sustainability criteria.108 According to the author of the licentiate thesis, this correlation and
limitations stimulate the production of sustainable biofuels.109
The 10 % renewable energy target facilitates environmental planning, with the purpose to use
natural resources for the production of biofuels in the most efficient and rational way.110 It stirs
the development of the biofuel industry, and secures investments. It regulates the quantity of
sustainable biofuels that should be produced, imported to and used in EU.111 The latter aspect
is especially important from the environmental perspective: globally, biofuels should be
produced in reasonable amounts that are sustainable for our planet, and the carrying capacity
of its biosphere. An unreasonable and spontaneous increase in the production of biofuels may
lead to the use of less sustainable production methods. Gradual and well-planned increase, on
the contrary, is able to facilitate the realization of the biofuel potential.112 In the opinion of the
author of the licentiate thesis, the 10 % renewable energy target would certainly promote the
use of sustainable biofuels in EU.113
The 10 % renewable energy target for the EU Member States is clearly formulated.114 It states
the level, which national policies in the transport sector shall achieve, and helps to evaluate the
efficiency of measures, which the EU Member States apply. The fixed timeframe for the
achievement of the renewable energy target would provide stability for the producing industry,
and give assurance to necessary investments, which is a very positive impact.115
It may be discussed whether there is a need to have binding targets for renewable energy in the
EU transport sector, and what strong and weak sides these measures may have.116 To the mind
of the author of the licentiate thesis, EU needs binding targets for renewable energy in the
transport sector, where biofuels are estimated to play a dominating role. Biofuels, if produced
in a sustainable way, have the potential to contribute to the reduction of GHG emissions and,
consequently, to combating climate change.117 Biofuels are a promising supplement to
traditional fossil fuels, which at present are the main source of GHG pollution in EU.118
Unfortunately it is uncertain to what extent the EU Member States would succeed in achieving
the 10 % renewable energy target by 2020. This uncertainty is arising from the fact that
previously set EU renewable energy targets have not been successfully achieved. 119 For
example, the achievement of the targets for 2005 and 2010 set in Directive 2003/30/EC has
been failed by the majority of the EU Member States.120 Special efforts to ensure the
achievement of the 10 % renewable energy target by 2020 would evidently be needed at the
national level.121 Before the amendments in Directive 2015/1513 came into force, the EU
Parliament had highlighted that the 10 % renewable energy target in the EU transport sector
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would be increasingly difficult to achieve sustainably, if the overall demand for energy in the
EU transport sector continued to rise.122 In this connection, it may be considered whether an
interim sub-target for renewable energy in the EU transport sector should have been set,123 with
the purpose to simplify the achievement of the 10 % renewable energy target.
The author of the licentiate thesis suggests that alternative solutions to modify the 10 %
renewable energy target should be researched and analyzed. For example, it may be questioned
whether the 10 % renewable energy target should be differentiated, reflecting individual
conditions of each EU Member State, and what possible effects this may have.124 The efficiency
and usefulness of the EU approach to set new, more demanding renewable energy targets, when
the previously set targets have not been achieved may be argued. Knowing that the achievement
of the 10 % renewable energy target would depend much on the contribution from developing
countries in the form of export of biofuels, or feedstocks for their production, it is doubtful
whether EU should impose this obligation on its Member States.125 The general impression of
the author of the licentiate thesis is that the 10 % renewable energy target should not be
eliminated. It should be probably minimized, in order to be more realistic.126
b) The EU Targets and Visions for Renewable Energy towards 2030 and 2050
The recently revised EU targets for renewable energy towards 2030 and 2050127 are important,
in order to promote sustainable development, sustainability and environmental protection in the
EU energy sector and biofuel industry. They facilitate sustainable environmental planning.128
The vision expressed by the EU Commission for a 100 % renewable energy system in EU by
2050 is in the eyes of the author of the licentiate thesis very ambitious. It may be more ambitious
than what is likely to be achieved in practice.129 Already the current EU approach to achieve
the 10 % renewable energy target in the transport sector calls for much input from the EU
Member States. Still, the efforts required for this might not be enough to reach the newly
formulated EU renewable energy targets and policy objectives by 2050. The 40 % sub-target
for the reduction of GHG emissions by 2030 seems to be more realistic. 130 Subsequent research,
and reasonable development of sustainable and efficient post-2020 strategies towards 2050
should be prioritized.131
c) The 7 % Cap on Food-based Biofuels
The EU Parliament has pointed out that it would be desirable to reach a significantly higher
level of advanced biofuels already by 2020, compared to the current trajectories consumed
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within EU.132 In the light of this, each EU Member State should promote consumption of
advanced biofuels, and set a non-binding national target for their consumption, which it shall
endeavor to achieve.133 The EU Commission in its turn has proposed to limit the contribution
that food-based biofuels, and biofuels from other crops grown on agricultural land could make
towards the 10 % renewable energy target in the EU transport sector.134 This has been done with
the purpose to minimize the risks of uncounted GHG emissions linked to iLUC. The partial
reduction of the amount of food-based biofuels, which should be used, has the potential to ease
for the EU Member States the achievement of the 10 % renewable energy target.
The final compromise on the amendments in Directive 2015/1513 was reached in April 2015.135
It limited to 7 % the share of food-based biofuels, and biofuels from other crops grown on
agricultural land, which could be counted towards the 10 % renewable energy target in the EU
transport sector.136 It may be seen that the amendments in Directive 2015/1513 maintain the
obligatory 10 % renewable energy target in the EU transport sector. However, the contribution
to this target of food-based biofuels, and biofuels from other crops grown on agricultural land
is capped at 7 %. The other 3 % should come from a variety of multiple-counted alternatives,
for example biofuels from used cooking oil and animal fats, counted two times.137
The author of the licentiate thesis thinks that the introduction of the 7 % cap on the share of
food-based biofuels, and biofuels from other crops grown on agricultural land that could be
counted towards the 10 % renewable energy target in the EU transport sector has several strong
sides. Together with the intention of EU to phase out the use of food-based biofuels of an
agricultural origin after 2020, this innovation has the potential to reduce the competition of
biofuels with food supply, and to limit possible negative impacts of the production of biofuels
on valuable lands, biodiversity and eco-systems.138
However, the introduction of the 7 % cap on the contribution of food-based biofuels, and
biofuels from other crops grown on agricultural land may be regarded as a means to avoid
dealing with cases of iLUC, and their potential negative effects on the environment.139 The
author of the licentiate thesis agrees that it is possible to exclude all types of biofuels with high
iLUC estimates from contributing to the 10 % renewable energy target in the EU transport
sector. It could go beyond the cap for food-based biofuels, for example restricting the
production of oil-based biofuels.140 A more sound solution may be that EU tries to find
approaches and tools for regulating iLUC cases connected to the production of biofuels.141
The decision to have the cap at the level of 7 % may be characterized as unnatural and arguable.
It is a political compromise that would have impacts on the normal development of the biofuel
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industry.142 There is much uncertainty about the most appropriate size of the cap, which has
been gradually increased from 5 % to 7 %,143 from the point of view of sustainable development,
sustainability and environmental protection. It is not clear how the remaining 3 % of renewable
energy should be delivered, and what sustainability effects this would have.144 The attitude of
the author of the licentiate thesis is that it is challenging to rely on the sources of renewable
energy that are not commercially available in sufficient amounts at present. It may become
difficult for the EU Member States to achieve this part of the 10 % renewable energy target.
Limitations in scientific knowledge in this area may be observed.145
d) The 0.5 % Indicative Sub-target for Advanced Biofuels
As has been highlighted earlier, the amendments in Directive 2015/1513 involve that the EU
Member States shall seek to minimize the proportion of food-based biofuels of an agricultural
origin, which would be consumed on their territory. 146 To that effect, each EU Member State
shall set an indicative national sub-target for advanced biofuels that it shall endeavor to
achieve.147 The reference value for this sub-target is 0.5 % points in energy content, counting
from the share of renewable energy in all forms of transport by 2020.148 Under certain
conditions, the EU Member States may set a national target lower than 0.5 % points. The level
of the EU Member States’ national indicative sub-targets for advanced biofuels shall be
established by 6 April 2017.149 Setting an indicative national sub-target for advanced biofuels
seems to be a positive innovation. It contributes to the transition from food-based biofuels of
an agricultural origin to more advanced and sustainable biofuels at a reasonable pace.150
It may be speculated that setting the 0.5 % indicative sub-target for advanced biofuels may lead
to controversial results. Reasons for setting an indicative sub-target, instead of introducing a
binding target for the same purpose should be reflected upon.151 The EU previous experience
has showed that the achievement of indicative targets in the area of renewable energy might
fail. It is not clear to what extent the EU Member States are motivated to achieve the 0.5 %
indicative sub-target, and what consequences for the development of the biofuel industry their
achievement would have.152 The size of the 0.5 % indicative sub-target may also be questioned.
The level of 0.5 % in the energy content might not be sufficient enough to promote the
deployment of advanced biofuels. Besides, the EU Member States have opportunities to go
below 0.5 %, which could weaken the achievement of the 0.5 % indicative sub-target further.153
On the other hand, there are many questions and uncertainties about advanced biofuels,
including biofuels made from waste, algae and forest residues, promoted with the help of the
0.5 % indicative sub-target.154 The majority of these biofuels are still going through the
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processes of research and pilot testing. More time would be required for them to be fully
developed.155 Future research might indicate that it is not realistic to supply the EU transport
sector with the desirable quantities of advanced biofuels, because of the limitations in their
feedstocks.156 That might be why the EU law-makers should have taken a less ambitious stand
on advanced biofuels in the final text of the amendments in Directive 2015/1513.157
More detailed research and analysis may be recommended concerning the most appropriate
forms and levels of the EU sub-target for advanced biofuels.158
3.3.2 Sustainability Criteria
The EU sustainability criteria for biofuels in the transport sector have created substantial
obligations for the EU Member States, and other involved countries regarding how biofuels
should be produced. The EU sustainability criteria have added to setting an international trend
for the biofuel industry.159 There have been many discussions about the content and choice of
the EU sustainability criteria for biofuels by experts and scientists from different fields. Calls
have been made to develop sustainability criteria consistent with and relevant for the
agricultural sector in general.160
In this sub-section it is observed that when sustainability criteria are incorporated in a legal
framework, they should be accompanied by special elements aimed to facilitate their
implementation and enforcement.161
a) The EU Sustainability Criteria in Directive 2009/28/EC
It has been internationally recognized with time that biofuels and their production need to be
sustainable.162 Feedstocks, from which biofuels are made, such as energy crops of an
agricultural origin, should fulfill certain sustainability requirements. The EU policy-makers
have decided to regulate these issues with the help of sustainability criteria incorporated in a
legal framework.163 A list of sustainability criteria for biofuels has been introduced in Directive
2009/28/EC,164 aiming to minimize environmental risks that may be caused by the production
of biofuels, and to promote sustainable development, sustainability and environmental
protection in the EU transport sector. The EU approach has become an important judicial
initiative globally.165
The EU list of the sustainability criteria may be called one of the internationally strictest for
this type of renewable energy.166 It addresses urgent environmental concerns, and ensures that
certain aspects of the biofuel industry would develop in an environmentally sustainable way in
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the foreseeable future.167 The EU list should evidently be regarded a minimum list of
sustainability criteria, which functions to ensure rational GHG emission savings, and to avoid
major environmental impacts on the use of land and biodiversity.168 The EU list of the
sustainability criteria contributes to gaining experience of how to promote and safeguard
sustainable products and their production with the help of sustainability criteria incorporated in
a legal framework. It creates a link between the concepts of sustainable development,
sustainability and environmental protection, and their practical implementation and
enforcement in a particular industry.169
The content of the EU sustainability criteria for biofuels is transparent and clearly formulated.170
They are not dubious or elusive. The strict minimum threshold for GHG emission savings and
the land-use requirements, which the sustainability criteria set, are grounded in detailed and
encompassing scientific data.171 The sustainability criteria are the same for all the EU Member
States, which implies that a Member State does not have the right to establish stricter
sustainability criteria for biofuels.172 The sustainability criteria must be fulfilled cumulatively.
They are similarly applied to biofuels produced in EU, and biofuels imported from other
countries in the world.173 The latter aspect emphasizes that it is important to ensure that the
process of making biofuels is sustainable both inside and outside EU. An on-going
communication with countries outside EU should be upheld. A question to reflect upon is what
type of a producer is able to manufacture environmentally sustainable biofuels.174
The EU approach to combine the quantity of biofuels, which has the form of the binding targets
for renewable energy, and their sustainable quality, expressed as the list of the sustainability
criteria, gives an impression of being efficient and sustainable from the environmental
perspective.175 It has much influence on the international production of biofuels. It may motivate
the involved actors to develop voluntary sustainability standards, and additional sustainability
criteria, with the purpose to verify their production of biofuels according to the EU
requirements.176 For example, non-governmental organizations (NGOs) might have interest to
complete the sustainability criteria in the EU legal framework with additional voluntary criteria,
and create a very solid voluntary sustainability standard for biofuels.177 Large companies might
have interest to develop voluntary sustainability standards to meet the market demands created
by the EU policy on sustainable biofuels in the transport sector.178
There is a number of weak sides of the EU approach to use the sustainability criteria for biofuels
in the transport sector that should be thoroughly considered.179 Thus, the EU list of the
sustainability criteria presented in Directive 2009/28/EC is one-sided and very limited. The
sustainability criteria have not been set for other issues than environmental protection.180 Even
from the environmental perspective, the EU list and issues that it regulates are not enough to
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promote and safeguard sustainable biofuels and their production. Such important environmental
issues as air, soil and water protection during the production of biofuels are left outside the
scope of the EU sustainability criteria.181 Directive 2009/28/EC, and subsequently the
amendments in Directive 2015/1513 request only research and assessment of these issues. This
problem needs to be addressed in the near future. Otherwise unsustainable and unplanned
production of biofuels may cause air pollution,182 as well as soil and water degradation.183
Another weak side of the EU approach may be seen in the fact that EU has chosen not to regulate
special agricultural issues regarding sustainable biofuels and their production with the help of
the sustainability criteria. Instead references have been made to the obligatory regulations of
the EU agricultural practices under the EU Common Agricultural Policy, and other relevant
environmental regulations, which may be applicable on biofuels of an agricultural origin.184
Though the EU Commission has stressed that when pressure on agricultural resources increases,
it is important to ensure that protection measures remain adequate,185 it may be argued that this
solution is not enough to guarantee and safeguard sustainable biofuels of an agricultural origin
and their production.
Many other important issues have been left outside the EU list of the sustainability criteria, for
example avoiding competition with the market of food supply, and the issue of genetically
modified organisms cultivated for the production of biofuels. The lack of regulations of the
latter issue may result in irreversible environmental damage. Additional cautions concerning
the use of genetically modified organisms should be taken, because there is not much
scientifically proved knowledge about their potential effects on the environment.186
One more weak side is that voluminously formulated sustainability criteria, as in the EU
approach, do not reflect regional special traits and features, such as variations in climate, soil
quality, infrastructure and economic development. These factors may cause differences in
production processes that may lead to difficulties in the implementation and enforcement of the
sustainability criteria, and in the assessment of their fulfillment.187 On the contrary, if the EU
legal framework with the sustainability criteria is very much detailed, there is the risk that it
becomes out of date quickly, and, as a consequence, contra-productive to its environmental
goal. Besides, an often changing legal framework is not able to create stability and certainty in
the area it regulates.188 It may be explained that EU has chosen not to make a more detailed list
of the sustainability criteria, because it is difficult to justify trade-distorting measures of this
kind to the WTO. As a result, EU has just included many important sustainability issues,
relevant for biofuels and their production, in the reporting and monitoring requirements of its
Member States.189 The task for the future is to research and analyze what kind of sustainability
criteria in a legal framework would hold ground in case of a conflict with the WTO regulations.
With the introduction of the EU list of the sustainability criteria, a number of challenging
questions become urgent that are not easy to answer. Does EU have any ethical right to impose
its sustainability concerns on other countries in the world? How would the involved actors,
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including producers of biofuels in developing countries, react to the EU initiatives? At what
scale have their opinions been taken into account, when the EU sustainability criteria for
biofuels in the transport sector have been formulated?190
It may be speculated that EU has not framed its policy on sustainable biofuels in the light of
possible developmental trends and impacts on other regions and countries that may be involved
in the production of biofuels, for example countries in Africa, although the EU 2020 renewable
energy targets are not likely to be achieved without their contribution.191 It may happen that
developing countries lack technological and other solutions, including legal frameworks, social
conditions and infrastructure, required for the sustainable production and export of biofuels,
according to the EU list of the sustainability criteria. There are risks that a large-scaled
production of biofuels in developing countries may deteriorate ecological systems despite the
EU sustainability criteria.192 What is more, it has not come out from the EU policy documents
to what extent costs for the fulfillment of the EU sustainability criteria and proving compliance
with them, which is the responsibility of the involved producers, have been taken into account
by the EU policy-makers.193 It should be discussed, whether binding regulations on the
production of sustainable and cost-effective biofuels inside EU should be developed.194
However, it may take a considerable effort and time to work out sustainability criteria that
regulate these issues.
Warnings have been made that biofuels may be imported into EU, even if they do not follow
the legislated sustainability criteria. Compliance with them is only required, when biofuels are
to be counted towards the achievement of the EU or national renewable energy obligations, or
to be eligible for financial support.195 Measures against the establishment of a parallel market
of unsustainable biofuels in EU should possibly be taken. Otherwise biofuels that fulfill the EU
sustainability criteria may comprise a small higher price segment, while the uncertified biofuels
would probably supply the rest of the market. This implies that the legislated sustainability
criteria of EU are not able to fully resolve the issue of sustainable biofuels and their
production.196
There have been many uncertainties around the future development of the EU list of the
sustainability criteria.197 Effects of an increased production of biofuels on GHG emissions and
land-use change (LUC) at the global level have been analyzed in some studies. The achieved
research results suggest that in addition to biofuel-specific sustainability criteria, strict land-use
policies should be used to reduce GHG emissions, and the loss of biodiversity and habitats.198
In the opinion of the author of the licentiate thesis, the elaboration of the EU list of the
sustainability criteria for biofuels should be continued, in order to promote their sustainable
quality, and establish a minimum level of environmental protection during their production.199
Sustainability criteria that regulate rational use of water,200 and tolerable use of chemical
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fertilizes and pesticides should be included.201 Enclosure of more specific issues of
environmental protection that may be added to the EU list of the sustainability criteria for
biofuels needs to be discussed. In this connection such specific issues may be named as impacts
on soil and soil fertility, effects on water quality and water supply, and the reduction of the
emissions that cause acidification, eutrophication and ozone destruction.202 It should be
observed that different types of biofuels would need different sustainability criteria, depending
on their production material, and the chosen production method.203
b) Lack of Regulations of the iLUC Issue
Among the urgent environmental challenges, which have not been addressed by the EU list of
the sustainability criteria, there is the issue of indirect land use change (iLUC)204 caused by the
production of biofuels. It may be considered a significant weakness of the EU approach,
because iLUC cases may have a decisive impact on the environmental sustainability and
viability of biofuels.205 It has been explained in EU that where grassland, or agricultural land
previously destined for food and feed markets are diverted to the production of biofuels, the
non-fuel demand should be satisfied either through the intensification of the current production,
or by bringing non-agricultural land into production elsewhere.206 The latter case constitutes
iLUC. When the conversion of land with high carbon stock is involved, it could lead to
unexpected GHG emissions.207
It has been highlighted that GHG emissions originated from iLUC could negate some or all of
the GHG emission savings for different types of biofuels. 208 Bearing in mind that current
biofuels are mainly produced from crops grown on agricultural land, iLUC cases have the
potential to reduce the contribution of biofuels to the achievement of the 10 % renewable energy
target. In addition, iLUC cases may have long-lasting negative effects on soil, water and air
quality, as well as on biodiversity.209
The research in the licentiate thesis has underlined that it is actually a problem that the issue of
iLUC is not included in the EU list of the sustainability criteria. Farming of energy crops for
biofuels may displace the current production of agricultural food and feed, as well as the
production of forest-related goods, such as fiber and timber, to other areas. It would lead to
negative iLUC impacts.210 There is a risk that the displacement caused by iLUC would move
previous agricultural production to areas outside of a country, making it very complicated to
estimate possible consequences.211 ILUC cases may cause profound disagreements between the
EU Member States.212
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c) Amendments in Directive 2015/1513
The EU list of the sustainability criteria has got no significant development in the amendments
in Directive 2015/1513. During the preparations to amend Directive 2009/28/EC, many
problems connected to iLUC have been discussed, but they have not resulted in new
sustainability criteria that would regulate this issue. It may be speculated that EU has prioritized
climate change mitigations above other sustainability concerns, as for example protection of
soil, water and biodiversity, which may be characterized as a limited perspective.213
Having chosen not to regulate iLUC in the amendments in Directive 2015/1513, EU has not
focused on how the involved actors could reduce iLUC and its possible negative effects, related
to the production of biofuels.214 Promising measures and practices of land use, such as improved
land use planning, development of monitoring, biodiversity protection programs, agroeconomic zoning, and utilization of degraded lands have been left aside. Opportunities to use
non-arable land, and waste water or sea water for irrigation have not been taken into account.
Instead, EU has reduced the role of food-based biofuels, and biofuels from other crops grown
on agricultural land, with the purpose to avoid iLUC cases.215 Potential benefits of this approach
may be questioned.
In the opinion of the author of the licentiate thesis, the amendments in Directive 2015/1513 are
not as far-reaching and demanding as they should be. They do not sufficiently address the
potential negative consequences of the production of biofuels. They do not incentivize the
production and use of biofuels with better GHG performance.216 The amendments in Directive
2015/1513 would probably not discourage oil companies from supporting and investing in
traditional fossil fuels. The amendments in Directive 2015/1513 are not likely to resolve the
numerous challenges of sustainable biofuels and their production in the EU transport sector.217
The precautionary principle, which is an established practice in environmental law, presupposes
careful attitude to the production of advanced biofuels, until a clearer understanding of their
environmental impacts, based on scientific knowledge, emerges.218 At present, features of
sustainability, efficiency and performing potential of more advanced biofuels remain unclear.
Conversely, radical changes in the EU approach to renewable energy and biofuels may lead to
weak implementation and enforcement, and the failure of the EU Member States to achieve the
EU renewable energy targets.219 Further elaborations and improvements in this area are
needed.220
3.3.3 Control Mechanisms
Mechanisms to control the fulfillment of the EU sustainability criteria are increasingly
elaborated in the EU approach to sustainable biofuels in the transport sector.221 They represent
a coherent system of control, based on reporting obligations and transparency to the public. 222
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It is stressed in Point 11 of the Preamble in Directive 2009/28/EC that it is necessary to set
transparent and unambiguous rules for calculating the share of renewable energy.223 It is stated
further in Point 78 of the Preamble that it is appropriate to monitor impacts of the biofuel
cultivation, such as through land use changes, including displacement, the introduction of
invasive alien species and other effects on biodiversity, and effects on food production and local
prosperity.224 The opinion of the author of the licentiate thesis is that it is positive and
advantageous that the EU approach to use the sustainability criteria takes into consideration
these sustainability concerns.
Articles 18 and 19 in Directive 2009/28/EC contain explicit rules about how the fulfillment of
the sustainability criteria for biofuels is to be controlled.225 The EU control mechanisms require
the EU Commission and the EU Member States to report on measures taken to respect the
sustainability criteria for biofuels, and their impact on additional sustainability issues, such as
an increased pressure on food security, developmental tendencies in countries outside EU,
respect of land-use rights, and protection of air, soil, water and biodiversity.226 These control
mechanisms make the EU policy responsive to issues that need further development. They
create a solid platform for the reconsideration of the achieved results and an ongoing
assessment.227
Important requirements to provide information to the involved actors, and to keep certain
information transparent to the public may be found in Articles 14, 21 and 24 in Directive
2009/28/EC.228 Particularly, the EU Member States shall ensure that information is given to the
public on the availability and environmental benefits of all different renewable sources of
energy for transport.229 To the mind of the author of the licentiate thesis, these rules and
constant open communication with the involved actors contribute to the efficient
implementation and enforcement of the EU sustainability criteria for biofuels in the transport
sector.
After Directive 2009/28/EC coming into force, it has been noted in EU that voluntary
sustainability standards play an increasingly important role in providing evidence of
compliance with the EU sustainability criteria for biofuels.230 Due to this, their function, and
the requirements they set should be controlled more. It would be appropriate to mandate the EU
Commission to require voluntary sustainability standards to report regularly on their
activities.231 The reports should be made public, in order to increase transparency, and to
improve oversight by the EU Commission. This approach would additionally help to identify
best sustainability practices in the biofuel industry.232
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The extended control mechanisms and reporting obligations at both the EU and national levels
is a positive development in the amendments in Directive 2015/1513.233 More specifically, the
reporting and publishing of data on iLUC-related GHG emissions at both the EU and national
levels have been introduced in amended Articles 23.4, 23.5, 23.8, and Article 22.1 in Directive
2015/1513. Estimated GHG emissions connected to iLUC cases would be made transparent
with the help of the established reporting requirements.234 To add to this, the EU Member States
shall ensure that when fraud is detected, appropriate actions are taken.235
Some weak sides of the EU approach to control the fulfillment of the EU sustainability criteria
may be found, which need to be researched further and improved. Particularly, the scope of the
EU sustainability criteria, and especially the calculation methodology for GHG emissions, may
be complicated for an ordinary producer. It may be difficult to apply them.236 The current
calculation methodology for GHG emissions presented in Article 19 of Directive 2009/28/EC
is too narrow, which may be considered as a weakness of the EU system of control. For
example, the actual utilization of industrial residues is not included there.237 The related
guidelines of the EU Commission need possibly to be revised to make sure no misleading
incentives are given for controlling the fulfillment of the first sustainability criterion.238
For the three EU sustainability criteria for land use, indicators, and measuring and evaluation
mechanisms are not thoroughly developed. For some issues of land use there are scientific data
gaps.239 It should be noted that large-scaled environmental issues, like additional pressure on
pristine land, cannot be appropriately assessed on a company or farm basis.240 Besides, it is
arguable to what extent biofuel producers and land owners, as well as countries outside EU are
interested in maintaining and safeguarding the EU mechanisms to control the fulfillment of the
EU sustainability criteria. A partial solution may be to assign certain conversion values to
different countries.241
The EU Parliament has highlighted that there is much inconsistency regarding the factors that
may have effects on the sustainability of biofuels and their production. 242 Among them there
are different data inputs and key assumptions on the development of the biofuel industry.
Different trends in agricultural yields and productivity, co-product allocation and deforestation
rates may be added.243 When dealing with iLUC cases, it may be difficult to control them within
the frames of a legal framework, because the sustainability issues they involve could lie beyond
what is practically and technically possible to control for an ordinary biofuel producer.244
It may be concluded that the work, aimed at the elaboration and improvement of the
mechanisms to control the fulfillment of the EU sustainability criteria continues. In the
amendments in Directive 2015/1513, the EU system of control has been expanded.245 To the
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mind of the author of the licentiate thesis, public participation and public awareness about
sustainable biofuels and their production should be increased in the future, in order to make the
EU policy on sustainable biofuels in the transport sector more efficient in relation to its purpose.
Relevant information about different types of biofuels, and their influence on environment
should be distributed to consumers, so that they comprehend their preferences and choices
better.246 The development and use of systems, which would track and trace feedstocks, and the
resulting biofuels during the whole chain of making this product should be encouraged.247
It is uncertain to what extent the renewed EU system of control is satisfactory, because it
remains difficult to get a detailed insight in what happens outside EU.248 The EU approach to
control the fulfillment of the sustainability criteria should obviously be elaborated and improved
further, taking into consideration what different groups of biofuel producers are able and
capable of achieving.249
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4. SUMMARIZING REFLECTIONS
Much experience may be gained from the EU approach to use the sustainability criteria for
biofuels in a legal framework.
The preparation to make up a list of sustainability criteria for a particular product or industry
may be started with the question what issues are relevant and important for the sustainability
criteria to function appropriately in a legal framework. Without taking these issues into account,
it may be difficult for a legal framework with sustainability criteria to be efficient in relation to
its purpose.250 One of the main issues, to the mind of the author of the licentiate thesis, concerns
the interpretation of the concepts sustainable development, sustainability and environmental
protection in the industry that sustainability criteria are made for.251 A strong emphasis on these
concepts that interconnect should be in the center of any economic, environmental and social
activity.252
Another important issue is that it may be within the competence of technical experts to work
out a list of sustainability criteria necessary for the chosen product or industry.253 The task of
law-makers should be to formulate the suggested sustainability criteria in a precise and
transparent way, so that they may be implemented and enforced without difficulties. The use of
sustainability criteria in a legal framework may be made more efficient, if they are connected
to a binding environmental goal, like it has been done in the case of the EU sustainability criteria
for biofuels.254 Indicators should be elaborated for the assessment and reconsideration of how
sustainability criteria are fulfilled.255
Certain aspects of the EU approach to use the sustainability criteria for biofuels may be
borrowed by other industries and countries that wish to develop a legal framework for
sustainable products and their production.256 For example, it is important that together with the
improvement of technological possibilities, the development of legal frameworks that support
sustainable products and their production takes place. The elaboration of a combination of legal
frameworks, governing policies, and implementation and enforcement tools, which have the
same environmental goal should be considered. The task of law in this case may be to contribute
to the sustainability of a product and its production through the use of traditional and newly
emerging legal approaches and tools, such as sustainability criteria incorporated in a legal
framework.257 However, an industry may suffer from trying to fulfill too many sustainability
requirements. In such situations, there is a need to evaluate and compare implementation and
enforcement results of sustainability criteria for a particular product or industry in different
legal frameworks.258
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In the case of biofuels, the task of law may be to create well-functioning legal frameworks that
will preserve the environment, and facilitate economic and social growth connected to the
production and use of biofuels.259 The main purpose of a legal framework for biofuels may be
formulated as sustainable development, sustainability and environmental protection in the
biofuel industry, which includes sustainable production, transportation and use of biofuels.
Preservation and improvement of various ecological qualities like air, soil and water may under
such conditions be natural environmental sub-goals.260
Sustainability requirements for biofuels will differ depending on the purposes of the biofuel
production. Thus, sustainability issues for small-scaled biofuel production for local purposes
will differ from sustainability issues for biofuels that are produced as a global contribution to
traditional fossil fuels. Large-scaled production of biofuels should be carefully planned.261
Collaboration between various groups of the involved actors, including research institutions,
has the potential to improve considerably the quality, enforcement and implementation of
sustainability criteria.262
Possibilities to establish a homogeneous international regime for sustainable biofuels and their
production should be thoroughly discussed. Creation of an international regime of this kind,
where the issues most relevant and important for the global sustainability, and the carrying
capacity of the Earth’s biosphere and ecosystems are taken into consideration, could be a
desirable solution.263 The formation of an international regime for sustainable biofuels would
involve compulsory and voluntary initiatives with various degrees of public and private
participation at different levels. Among them, the promotion and implementation of governing
measures, the cooperation and input of NGOs, the development of small and large-scaled
biofuel producing companies, and the contribution of regional representatives may be
mentioned.264
The main weak side of this approach is that it is very difficult practically to create an
international environmental regime. It is problematic to influence countries with different, and
sometimes contradictory interests to join it. Even if a desirable number of countries-participants
is found, the creation and subsequent development of this regime would be a slow process that
may take years of negotiations.265 If such a regime comes into being, there would be a need for
a supra-national institution to govern and implement its legal frameworks and policies. It may
be difficult to establish this type of an institution and to organize its efficient work.266
Due to these reasons, the EU initiatives and efforts within its approach to sustainable biofuels
do not seem to be enough to create and govern an international environmental regime for this
product.267 On the other hand, the 10 % renewable energy target in Directive 2009/28/EC, and
the preliminary EU targets for renewable energy towards 2030 and 2050 are likely to stimulate
the creation of the internal EU regime for sustainable biofuels, with strong impacts on the
international biofuel production.268
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EU appears to have the potential to push forward and guide the regional work at sustainable
development and sustainability in the biofuel industry.269 This could be done with a special
focus on the issues of harmonization between the existing legal frameworks and voluntary
sustainability standards for biofuels, in order to avoid overlapping regulations and double work,
which may lead to counterproductive results. Much emphasis may be put on the achievement
of equal conditions for producers, suppliers, distributors and other involved actors, so that they
follow approximately the same sustainability criteria. EU may also strive to minimize the
number of actors, who do not recognize, or wish to fulfill sustainability criteria for biofuels.270
An interesting question is to what extent it is possible to address the issue of GHG emissions
from deforestation and biodiversity loss at a more global level, and to minimize their negative
effects. The role of developing countries and other involved actors should not be underestimated
in this process. 271
Assessment and reconsideration mechanisms should possibly be included in a legal framework
with sustainability criteria. One of their roles is to ensure that a legal framework functions as it
has been aimed for. Critical questions that may be raised with the purpose to safeguard and
preserve sustainable development, sustainability and environmental protection are whether a
legal framework with sustainability criteria functions as it has been planned, and whether it
leads to the achievement of the set environmental goals. Assessment and reconsideration
regarding how a legal framework with sustainability criteria prevents environmental damage
and degradation are important.272 In general, there is a need to analyze, assess and reconsider
the implementation and enforcement results for sustainability criteria, as well as to make this
information transparent to the public and other involved actors. There is also a need for further
research in this area.273
Judging from the EU experience to use the sustainability criteria for biofuels, it may be
summarized that a legal framework with sustainability criteria should not necessarily be a goal
in itself. It may be a part of a package of policy measures and tools used to promote and
safeguard sustainable development, sustainability and environmental protection.274 In some
cases, difficulties may occur in controlling the fulfillment of legislated sustainability criteria.
Theoretically well-constructed control mechanisms may fail to fulfill their purpose, if it is not
practically possible to control each stage of making a product.275 The author of the licentiate
thesis suggests that limitations of what is sustainable and practically possible to control should
be considered and respected.
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5. CONCLUSIONS
The research and analysis conducted in the licentiate thesis have shown that sustainability
criteria incorporated in a legal framework may function efficiently as a legal tool, addressing
environmental problems and challenges, and minimizing environmental risks. The conclusion
may be drawn that sustainability criteria have the potential to become a significant legal tool,
which contributes to the promotion and safeguard of sustainable products and their production.
Sustainability criteria should however not be seen as the only solution for dealing with
environmental problems and challenges.276 There is a variety of other legal means and
governance approaches that may be used with similar purposes, such as eco-labels and ecodesign of products. Sustainability criteria may be used in combination with them or alone. If
sustainability criteria are incorporated in a legal framework, their content should be clearly
formulated. The scope of their function should be explicitly delimited and explained. It should
be transparent to different groups of the involved actors, what purpose sustainability criteria are
aimed to have. The use of sustainability criteria should not increase risks of damaging the
environment.
Though the EU approach to use the sustainability criteria for biofuels is still under development
and improvement, it is an instructive example of how sustainability criteria may be used in law,
and how they may contribute to the achievement of environmental goals. Certain aspects of the
EU approach may be borrowed by other industries, as well as by other countries that wish to
develop legal frameworks with sustainability criteria.
The opinion of the author of the licentiate thesis is that the sustainable future of the biofuel
industry in EU should be carefully planned and protected. New and more efficient approaches
to use biofuels, and other sources of renewable energy in the EU transport sector should be
elaborated, in order to create genuine benefits for people and our planet. Since hopes for the
future of the EU transport sector are now concentrated around the use of advanced biofuels, an
important initiative may be to develop sustainability criteria for these types of biofuels and their
production. It should be discussed whether sustainability requirements for the constantly
growing EU transport sector should be set.
Search for more appropriate and efficient solutions to use sustainability criteria in legal
frameworks should be continued. In performing this task, thoroughly organized international
cooperation is desirable, with the purpose to improve coherence in the development of
harmonized sustainability criteria for a particular product and its production. Setting up
strategies of good practice, and integrating sustainability criteria in international trading
mechanisms may be recommended to ensure this.
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