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Abstract
The use of bioenergy for the generation of electricity and heat as well as for the production of
biofuels is growing at an impressive pace. While some ecological advantages of the use of
biomass are well-known, critics stress the negative ecological and social impacts of the intensive use of biomass. Existing legal regulations, whether on the European or national level,1
do not seem to solve these problems. The role sustainability criteria play in overcoming the
ambivalences of global bioenergy use is naturally a limited one, as these criteria are not suited to accurately reflect the complexity of the matter. Also, sustainability criteria may not
avoid effects of shifting or indirect land-use in areas that do not also have appropriate sustainability criteria. Finally, some of the most pressing problems, like feeding the world’s population, cannot be represented at all in sustainability criteria –especially not in the current
EU criteria. Instead, a radical policy shift to energy efficiency and strict greenhouse gas caps
would prove more effective in overcoming these ambivalences of the use of bioenergy. A farreaching policy of energy efficiency and strict caps would reduce global energy consumption
and thus lead the way to a future zero carbon economy run exclusively on renewable energies. The text analyses the ambivalences of the use of bioenergy and at the same time provides
a short overview of the law of bioenergy in die EU (also including some aspects of WTO law).

I. Introduction: Bioenergy and its environmental, social, and economic ambivalences
Despite manifold public and political debate on climate change, global climate gas emissions
have increased by 40 % since 1990. The Kyoto Protocol, however, does not even impose any
obligation to reduce greenhouse gas emissions. And leaving aside the de-industrialization due
to the economic collapse that hit Eastern Europe in 1990, even the emissions in the OECD
counties have increased by 10 % since 1990.2 The actual reduction of Germany, for instance,
amounts to more or less zero since 1990, while the commitment to reduce greenhouse gas
emissions by 21 % (which is the German commitment under the Kyoto Protocol) has already
been “accomplished” by the collapse of industrial production in the former GDR and relocating effects to newly industrialising countries. There is one more important aspect: Although
German politics often refer to Germany’s climate policy as being on the global lead and despite a large number of European and German legal instruments, the average German still
We will take the German law as an example. – The whole contribution sometimes refers to a study by the German government’s commission on soil conservation (Kommission Bodenschutz der Bundesregierung beim Umweltbundesamt/ KBU). The study is titled “Bodenschutz beim Anbau nachwachsender Rohstoffe” (soil conservation in the context of the cultivation of renewable primary products) and appeared in 2008. – This article partially provides a critical perspective on the theses of William H.L. Stafford and Alan Brent, Bioenergy Systems
Sustainability Assessment and Management, 3 RELP (2011), at p. 205.
2
There are diverging numbers; cf. Lutz Wicke, Peter Spiegel and Inga Wicke-Thüs, Kyoto Plus – so gelingt die
Klimawende – nachhaltige Energieversorgung PLUS globale Gerechtigkeit – ein Report an die Global Marshall
Plan Initiative (München: C. H. Beck Verlag 2006), at p. 62; on the general problems of climate policy Felix
Ekardt, Theorie der Nachhaltigkeit: Rechtliche, ethische und politische Zugänge – am Beispiel von Klimawandel, Ressourcenknappheit und Welthandel, 2nd ed. (Baden-Baden: Nomos 2011).
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emits about three times more greenhouse gas emissions than the average Chinese (and multiple times more than someone from Africa).3 At the same time, Western countries will need to
establish zero carbon economies, i.e. economies that basically do not emit any greenhouse
gases (or compensate their emissions), by 2050 according to the IPCC. 4
Being the world’s largest market, the European Union recently claimed to try to break with
the interconnection of economic growth and energy consumption.5 However, the European
Commission’s roadmap envisions only very small steps that will not yet lead the way to a
zero carbon economy. One of these steps is the controversial attempt to promote the use of
bioenergy (biomass) in the electricity, heat, and transportation sectors.6 Biomass has different
meanings. It either refers to any energy carrier that derives from raw materials of animal or
vegetal origin, such as animal fat, rape seeds, sugarcane, potatoes, sun flowers, and different
types of wood, such as forest waste woods7, including all secondary and waste products and
all residues. Art. 2 e) of the European Directive on Renewable Energies8 also includes the
biodegradable fraction of industrial and municipal waste. The use of organic waste is, howev3

Cf. Kevin A. Baumert, Timothy Herzog, Jonathan Pershing, Navigating the Numbers, Greenhouse Gas Data
and International Climate Policy (World Resources Institute (WRI) 2005), at p. 22.
4
In Europe many people speak of „80 % less greenhouse gases in Europe (!) until 2050 compared to 1990“. The
IPCC, however, speaks of reducing greenhouse gases worldwide (!) by 46-79 % until 2050, if we accept a global
warming of 2 to 2.4 °C. Due to „feedback effects“, the IPCC even characterizes this prognosis as possibly too
conservative, cf. IPCC, IPCC Fourth Assessment Report (AR4), Climate Change 2007: Mitigation of Climate
Change (Cambridge: Cambridge University Press 2007), at p. 15, chart SPM.5). With a continuously growing
world population the necessary greenhouse gas reduction would mean CO2 emissions of as little as 1.3 to 0.4
tons per capita worldwide (without deforestation) – compared to actual 4,6 tons today. For the industrialized
nations, this adds up to reducing greenhouse gases by about 87-96 %. And the situation becomes even more
dramatic considering (1) the „feedback effects“ and (2) the fact that even a warming of 2 to 2.4 °C could have
dramatic consequences. Furthermore, due to research done by the NASA, the IPCC has recently begun to realize
that (3) climate change is happening at an even faster pace than predicted. Considering that climate policy (4) so
far still clings to steady economic growth and thus to steadily increasing consumption of resources, it begins to
show that the IPCC stipulates the goal of a zero-emissions-economy until 2050; cf. on the NASA research James
E. Hansen, Scientific Reticence and Sea Level Rise, 2 Environmental Research Letters (2007). Apparently, a
zero carbon economy would be technically feasible and would at the same time help to lower our dependency on
energy imports, to minimize the risk of armed conflicts over resources and to create new jobs and other first
move advantages. Taking into account questions of global justice, one also has to consider (a) that Western
countries still bear per capita emissions multiple times as high as the per capita emissions of most Southern
countries and (b) that Western countries efforts may even have to go beyond just leveling out the global emissions between all countries, since Western countries‘ historic emissions since the 19th century are still fueling
climate change today; cf. Felix Ekardt and Antonia von Hövel, Distributive Justice, Competitiveness, and Transnational Climate Protection: “One human – one emission right”,Carbon & Climate Law Review (2009), pp. 102
et sqq.
5
European Commission, Green Paper, “A European Strategy for Sustainable, Competitive and Secure Energy”,
(2006) 105, at p. 11.
6
Cf. European Commission, Green Paper, “A European Strategy for Sustainable, Competitive and Secure Energy”, (2006) 105; European Commission, Communication “An EU Strategy for Biofuels” of 8 February 2006,
COM (2006) 34; Wissenschaftlicher Beirat Agrarpolitik, Nutzung von Biomasse zur Energiegewinnung (2007);
Kommission Bodenschutz der Bundesregierung beim Umweltbundesamt, Bodenschutz beim Anbau nachwachsender Rohstoffe (2008), passim; Ecologic, Gutachten für die KBU (2006); The German Council of Environmental Advisors (CEA; Sachverständigenrat für Umweltfragen/ SRU), Klimaschutz durch Biomasse, Sondergutachten 2007 (Berlin 2007); Bund für Umwelt und Naturschutz Deutschland, BUND-Position, Energetische
Nutzung zur Biomasse – Ergänzungen und Aktualisierung, May 2006, available on the Internet at
<www.bund.net> (last accessed on 9 April 2012).
7
Other forms of wood usage for energy production include waste from sawmills, e.g. bark, and plantation wood,
including wood from short rotation plantations. The thermo-chemical gasification of wood from short rotation
plantations is also very promising.
8
Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the
use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC, OJ 2009 L 40/16. The same wording can be found in Art. 2 b of the Directive 2003/30/EC of the
European Parliament and of the Council of 8 May 2003 on the promotion of the use of biofuels or other renewable fuels for transport, OJ 2003 L 123/12.
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er, not yet very common.9 In order to produce bioenergy, many different techniques are currently used.10 Biofuels11, including fuels for heating purposes, include bio-diesel und bioethanol12, biogas, biomass-to-liquid-fuels (BtL), bio-butanol und bio-hydrogen.13 Techniques
for the generation of biogas include anaerobic fermentation and the less common thermochemical gasification.14
Considering its environmental, economic and social impacts, the prevailing boom of bioenergy in Europe - and also worldwide - brings along both assets and drawbacks.15 Generally
speaking, the use of renewable energies proves advantageous, for instance with respect to the
security of energy supply: Fossil fuels will not last forever and may increasingly lead to military clashes. Also, in the ideal case, the use of biomass for energy production emits only the
amount of climate gases the biomass used to grow.16 Thus, biomass is superior in terms of
climate policies to e.g. coal, oil, or natural gas. However, energy production from biomass is
not yet very energy efficient, as second generation crops and second generation biofuels17
have not yet reached marketability. Due to the energy intensity of biomass production and
refinement, the overall climate balance of bioenergy (and especially biofuels) is often little
better then the climate balance of fossil fuels. As the production of biomass is cost efficient
especially in tropical regions, biomass, for instance palm oil from Indonesia or Malaysia, often comes from plantations that resulted in the clearance of rain forests and therefore emitted
large amounts of greenhouse gases. Also, some other forms of biomass use, e.g. the collection
9

Cf. European Commission, Biomass Action Plan, COM(2005) 628, at p. 15.
More about the different techniques: SRU, Sondergutachten “Biomasse“, supra note 6, at pp. 5 et seq.; Martin
Kaltschmitt, Wolfgang Streicher and Andreas Wiese (eds.), Renewable Energy: Technology, Economics and
Environment (Heidelberg: Springer 2007), at p. 511.
11
Primary biomass products originate directly from green plants' photosynthesis, whereas secondary biomass
products derive from the degradation of other organisms; cf. Jan Reshöft (ed.), Erneuerbare-Energien-Gesetz.
Handkommentar, 3rd edition (Baden-Baden: Nomos 2009), § 27 ref. 12. The chemical basis is carbon and cellulose; cf. Franz Johann Reitter and Manfred Reichert, Verwertung von Biomasse (Heidelberg: C.F. Müller1988),
at p. 5.
12
Cf. James A. Duffield, Hosein Shapouri and Michael Wang, Assessment of Biofuels, in: Jo Dewulf and Herman van Langenhove (eds.), Renewables-Based Technology: Sustainability Assessment (Chichester: John Wiley
& Sons 2006) pp. 231 sqq.
13
A distinction is drawn between different generations of biofuels. First generation biofuels (plant oil, bioethanol, biodiesel) are produced from sugar, oil and starch of energy crops. Second generation biofuels (biogas, BtL,
and bioethanol from lignocellulose) can be produced from any sort of biomass, including waste products.
14
Cf. Institut für Energetik und Umwelt (IFEU), Monitoring zur Wirkung des novellierten Erneuerbare-Energien-Gesetzes (EEG) auf die Entwicklung der Stromerzeugung aus Biomasse, 2007, available on the Internet at
<http://www.ifeu.de/energie/pdf/Arbeitspapier1_%20Biomasse%20und%20Effizienzvorschlaege.pdf>
(last
accessed on 5 October 2008), at p. 41. Interestingly, several surveys are based on different facts concerning e.g.
the input materials (solid biomass, bio oils, biogas) for biomass plants; see the comparison in Wuppertal-Institut,
Nutzungskonkurrenzen bei Biomasse (Gutachten für das Bundeswirtschaftsministerium), 2008; Yetto Zimmer/,
Stefan Berenz, Helmut Döhler et al., Klima- und energiepolitische Analyse ausgewählter Bioenergie-Linien,
Landbauforschung (2008), Sonderheft 318.
15
Cf. also OECD, Conduction Sustainability Assessments (2008). Alongside with wind power, biomass is the
most intensively debated renewable energy source. Further on wind power (among others): Guido Wustlich, Das
Recht der Windenergie im Wandel – Teil 1: Windenergie an Land, 1 Zeitschrift für Umweltrecht (2006), pp. 16
et sqq.; Guido Wustlich, Das Recht der Windenergie im Wandel – Teil 2: Windenergie auf See, 3 Zeitschrift für
Umweltrecht (2007), pp. 122 et sqq.; Gerhard Hornmann, Windkraft – Rechtsgrundlagen und Rechtsprechung,
Neue Zeitschrift für Verwaltungsrecht (2006), at pp. 969 et sqq.; Volker Oschmann and Fabian Sösemann, Erneuerbare Energien im deutschen und europäischen Recht - Ein Überblick 1 Zeitschrift für Umweltrecht (2007),
pp. 1 et sqq.; Felix Ekardt, in: Walter Frenz and Hans-JürgenMüggenborg (eds.), EEG, 2nd ed. (Berlin: ESV
2011), Einleitung.
16
Fossil fuels, on the other hand, have extracted the carbon dioxides we are about to set free in a few hundred
years in the course of millions of years.
17
Similar to biogas from anaerobic fermentation, second generation energy crops and biofuels make use of the
whole plant (and not only of the seeds) and are more energy efficient that way.
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of small pieces of wood scattered out in the forests, do not necessarily make sense from a climate protection perspective. Lastly, the production of nitrogen fertilizers used in the cultivation of biomass is very energy consuming18 and the fertilization itself as well as the operation
of bioenergy facilities apparently sets free large amounts of nitrogen oxides. Nitrogen oxides
are highly effective greenhouse gases and contribute their share to climate change.
In order to produce more efficiently, biomass is generally produced by means of conventional
agriculture, thus aggravating the conventional agriculture’s negative effects on the environment. This especially applies to dangerous long term negative effects on water bodies and on
the soil19, such as erosion, eutrophication, overfertilization, and contamination with pesticides. These problems may occur even more often in the context of energy crops then with
food crops, simply because energy crops are not meant to be eaten, potentially resulting in
even less public sensitivity. In either case, the increasing cultivation of energy crops intensifies the economic pressure on areas of unspoiled nature such as tropical forests and those near
to nature management areas: A number of calculations on the availability of areas for energy
crop cultivation do not take into account that the cultivation of energy crops contravenes
many other political aims, e.g. nature conservation, the promotion of less efficient ecofarming,20 and the conservation of biodiversity. The latter was subject matter of a world conference in 2008.21 The cultivation of energy crops can be very harmful in this respect, as it
often relies on monocultures, intensive use of pesticides and fertilizers, and the up-ploughing
of grasslands.
Since genetic engineering may result in higher yields and less need for pesticides, the cultivation of energy crops may accelerate the spread of genetic engineering for agriculture despite
the reluctance Europeans show in this matter.22 In this respect, it is important to know that,
contrary to the assertions of the law of genetic engineering, the co-existence of genetically
engineered and conventional agriculture will not last very long: As the cultivation of genetically modified energy crops does not encounter the same reluctance, it is just a matter of time
until this supposedly less hazardous form of genetic engineering will spread out and, by way
of pollen flight and jumping genes, will affect 100 % of the food crops as well (unless nonhybrid crops alone are cultivated). That is why it is about time for a democratic decision
based on a sufficient public debate of the risks and possible consequences of biotechnology.
There are also a number of ambivalences in the context of the economical and social effects
of bioenergy. While biomass undisputedly is an important alternative to oil, natural gas, and
coal, it will certainly not bring the same benefits to European security of energy supply as
18

Cf. for instance Clark W. Gellings and Kelly E. Parmenter, Energy Efficiency in Fertilizer Production and
Use, in: Clark W. Gellings and K. Blok (ed.), Efficient Use and Conservation of Energy in Encyclopedia of Life
Support Systems (EOLSS) (Oxford: EOLSS Publishers 2004); Helmut Haberl and Karl-Heinz Erb, Assessment
of Sustainable Land Use in Producing Biomass, in: Dewulf and Herman van Langenhove (eds.), RenewablesBased Technology: Sustainability Assessment (Chichester: John Wiley & Sons 2006), pp. 175 et sqq., at p. 180.
19
Even expert groups very often ignore the fact that the quality and usability of European soil is endangered.
The German government’s commission on soil conservation (Kommission Bodenschutz der Bundesregierung)
organized a symposium at the end of 2008.
20
While e.g. Wuppertal Institut, Nutzungskonkurrenzen, supra note 14, passim, recognizes the basic competition
of different forms of land use, their paper ignores the problem of eco-farming.
21
COP 9/ Conference of the Parties to the Convention on Biological Diversity, Bonn, 19-30 May 2008; cf.
Helmut Haberl, N.B.Schulz, C. Plutzar et al., Agriculture, Ecosystems and Environment, 2004, at p. 213 on the
impact of biomass usage on biodiversity.
22
On this topic see the Report on the promotion of crops for non-food purposes of 24 February 2006
(2004/2259(INI)), available on the Internet at www.managenergy.net/products/R1287.htm (last accessed on 9
April 2012).
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wind and solar radiation power (even considering that solar radiation power is still very expensive23), since biomass can be produced only to a limited extent within the European Union. At the same time, the increase of biomass use may strengthen the European agricultural
sector and revitalize underdeveloped rural regions in Europe.
This ambivalent balance can be continued on an international level: On the one hand, the
global food situation might be further worsened if we start feeding the enormous energy needs
of Western countries by importing biomass from developing countries. This might very well
be the strongest single objection to bioenergy. The cultivation of energy crops for Western
countries will increase dramatically and eventually displace the economically less attractive
cultivation of food crops for the local population. Although the main reason for the rise of
global food prices can be seen in the change of alimentation patterns in China and other
emerging countries, biomass growing has its share in these developments. Additionally, the
rise of bioenergy in Western countries concurs with Southern countries’ traditional forms of
biomass usage. In many developing countries, especially those with insufficient grid access,
biomass is traditionally used for heating and cooking etc. (often causing serious health problems due to indoor air pollution), especially where there is no grid access. On the other hand,
biomass may yield economic and social development and reduce poverty in Southern countries, e.g. by building up refinery industries (especially since bioenergy may be more profitable than exporting food). However, the economical advantages of bioenergy may, as usual,
benefit the upper middle class, while the short-term food shortage would hurt the poorest.24
Nevertheless, contrary to large-scale coal or nuclear based power generation,25 biomass favors
a decentralized energy sector, whether in the North or the South, and thus tends to support the
set-up of an innovation friendly market economy shaped by a multitude of small competitors.
An energy sector structured in such a way could be of utmost importance for Southern countries’ economies; concerning Western countries, this could also imply democratic advantages
as it weakens the oligopoly in energy markets. Additionally, biomass is – as are coal, natural
gas, nuclear energy and geothermal power – base load capable and does not depend very
heavily on storage technology or on a heavily upgraded electricity grid. In this respect, biomass is preferable to other renewable energies such as wind and solar radiation power, and
may very well substitute fossil energies. It is important to notice in this context that the fuels
for transport and heating will become less important in the long run, as we expect a shift to
electric cars and low energy housing.
As fossil fuels show quite a few ambivalences, too, one might be tempted to demand sufficient environmental and social standards for production processes in oil, coal and uranium,
before going about to criticize bioenergy. However, this line of argumentation does not seem
very convincing. First, we should rather focus on reducing fossil fuels in the short term and on
abolishing fossil fuels altogether in the long term, e.g. by setting up efficiency standards (we
23

We yet have to wait and see if solar energy will be utilized in a decentralized manner or if large-scale installations in deserts and alike will dominate in the long run.
24
Cf. Mark S. Langevin, Social Inclusion, Environmental Sustainability, and Brazil’s National Biodiesel Production and Use Policy: The Critical Case of Agropalma, 3 RELP (2011), pp. 223 et sqq. This does not exclude
some positive counter-examples of small-scale economic development that benefits the local population.
25
Not to mention nuclear power’s finite nature and the problems of final disposal as well as the risk of terrorist
attacks and accidents. Also, the heat from nuclear power plants cannot easily be used, as nuclear power plants
are generally not located in proximity of a residential area. Nuclear power is not even cheap, if you take into
account the large-scale subsidies for research and development and the risk of liability irregularly shifted to the
public (or to the public authorities).
5

will come back to these in a minute). Second, an equally controversial discussion of the production processes of coal and oil would of course be very welcomed, especially in view of the
fact that e.g. oil exploitation will become increasingly harmful to the environment once oil
sands are exploited. We could answer along this line to the note that the meat consumption in
OECD countries is just as relevant for sustainability as bioenergy, since meat production
causes high emissions of methane26 and often comes along with rainforest clearance.27
In regard of the ambivalences of bioenergy, it does not seem very convincing to argue that the
standards for food production ought to be sufficient for bioenergy. First, existing standards
are not even satisfactory relating to agricultural food production. Second, energy crop farming
actually aggravates some of the problems of conventional agriculture, for instance the problem of monocropping.28 Third, energy crops appear in addition to food crops, thus increasing
the total amount of problematic implications of crop farming.29

II. Weaknesses of Sustainability Criteria
Let us now examine if the existing regulations, incentives and quality standards can actually
manage the ecological and social ambivalences of bioenergy. Both, binding so-called sustainability criteria as well as financial incentives for biomass that is produced and used in accordance with a given set of quality standards may help here. However, compared to a general
efficiency policy, any specific bioenergy sustainability criteria will only have limited effects.
This is especially true for national or European regulations, but generally applies to international regulations, too30:


First, it seems very difficult to address all aspects concerning e.g. the climate balance
of bioenergy and its production chain by regulatory instruments (e.g. „bioenergy has
to achieve a reduction of greenhouse gas emissions of XY % compared to fossil
fuels“). In particular, there is a high risk of a mere shifting of the problems addressed.
If biomass from areas once covered by rain forest is not admitted by sustainability criteria, as is the case in Europe, the production of animal feed may be shifted to these
areas. To put it simply: climate protection does not benefit at all, if soy is cultivated in
the (former) rainforests. The same problem occurs if the “good” biomass, i.e. biomass
from non-sensitive land, is reserved for Europe, while the export of the “bad“ biomass
is simply shifted toward the US or Chinese markets. In this scenario, the European
sustainability criteria would have virtually no effect on the total amount of “bad” biomass produced, due to effects of territorial or sectoral shifting. Therefore, the energy
sector threatens to switch problems from fossil fuels to other resources, i.e. environmental impacts on land, water, soil, and biodiversity as well as food, or other sectors.
Even if these problems of shifting or relocating effects are obvious, they are often

26

Cf. Jesko Hirschfeld, Julika Weiß, Marcin Preidl et al., Klimawirkungen der Landwirtschaft in Deutschland,
Schriftenreihe des IÖW 186/08 (Berlin 2008), at p. 16.
27
Cf. IPCC, Special Report on Land Use, Land-Use Change and Forestry, 2000, Chapter 3.
28
Cf. KBU, Bodenschutz, supra note 6, passim; Helmut Haberl and Karl-HeinzErb, Assessment, supra note 18,
at p. 177.
29
This simple fact is also pointed out inter alia by Sanderine Nonhebel, Renewable energy and food supply: will
there be enough land?, 9 Renewable and Sustainable Energy Reviews 2004, pp. 191 sqq.
30
On the following see Felix Ekardt, Theorie, supra note 2, § 6 E. V. 1. – Wissenschaftlicher Beirat der Bundesregierung Globale Umweltveränderungen, Welt im Wandel – Zukunftsfähige Bioenergie und nachhaltige
Landnutzung (2008) passim, does not consider the following problems and does not explicitely propose a global
carbon price, although the statements made in this direction often go along with our point of view.
6

overlooked.


Second, as the current legal regulations do not imply overall GHG reduction goals,
there is a risk that bioenergy will be used “in addition” to fossil fuels. At least, due to
rebound effects, the advantages of bioenergy may be more or less nullified by the
GHG emissions in the production process (e. g. mineral fertilizing).



Third, it is a common mistake to look at “a single plant” instead of considering the energy market as a whole (cumulation problem).



Fourth, supposed sustainability criteria would be useful in theory, enforcement of any
bioenergy criteria will still be very difficult – especially outside, but also within, the
EU. Also, the criteria put in place are often not ambitious enough, especially if they do
not stimulate combined heat and power and promote energy crops on the international
level instead of promoting the use of regional biowaste. Furthermore, a national regulation, like the German Ordinance on the Sustainability of Electricity from Biomass
(Biomassestrom-Nachhaltigkeitsverordnung, hereinafter referred to as BioSt-NachV31)
as well as may other certification systems currently discussed, are a kind of self regulative substitution for an effective (and global) administration and has to deal with the
problems already noted that are connected to self-regulative processes.



Fifth, it is hardly possible to measure social aspects, for instance, food security or access to drinking water. The exact impact an individual bioenergy producing region
might have on global poverty as a whole cannot be accounted in a world market for
food, although statistically, such impacts probably exist and hence may not be neglected (representation problem). For this reason, the new EU Directive on renewable
energies32 and the BioSt-NachV address these aspects by stipulating reporting commitments only. In contrast to other cases of missing the criteria, impacts on social aspects will not result in the loss of eligibility.

These difficulties show that in theory we need distinct rules in order to use biomass in a helpful way. These could include regulations on the minimum efficiency of biomass, by taking
into account the climate balance of cultivation, processing and transport of the biomass. Also,
an increase in CHP usage and a moderate usage of biofuels would make bioenergy a lot more
efficient, thus reducing its negative implications whilst keeping its benefits.33 But we should
regulate this by using another approach than sustainability criteria. Anyway, any kind of regulation ought to apply world-wide in order to have actual impact on the bioenergy producing
countries. What is meant by global “non-criteria” regulation.

III. A prospective alternative approach
A more cross-cutting, global approach to climate change, resource management, and security
of energy supply would ideally be suited to direct bioenergy in the right direction and to set

31

Biomassestrom-Nachhaltigkeitsverordnung of 23 July 2009 (BGBl. I p. 2174); cf. on details Felix Ekardt and
Bettina Hennig, Die Biomassestrom-Nachhaltigkeitsverordnung. Chancen und Grenzen von NachhaltigkeitsKriterienkatalogen, Zeitschrift für Umweltrecht 2009, pp. 543 et sqq.
32
Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the
use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC, OJ 2009 L 140/16.
33
COM(2005) 628 fin., p. 7; SRU, Sondergutachten “Biomasse“, supra note 6, passim.
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up proper limits. Needless to say, this approach does at first glance not seem to be easily acceptable from a pragmatic perspective,34 although there are some advocates of it in the sphere
of IPCC.35 Our idea of a cross-cutting and truly global approach is conceived as a post-Kyoto
protocol and aims at the enormous and economically attractive potentials of solar energy, energy efficiency, and a general reduction of primary energy use as well as a limited, highly
efficient use of bioenergy, including energy savings by demand-side management (energy
sufficiency/ Suffizienz). Our approach consists of a steadily decreasing and rigid global cap on
greenhouse gas emissions in conjunction with an emissions trading system between all countries, based on an initial allocation of emission certificates according to the principal of worldwide equal emissions rights per capita, starting with approximately 5 tons of CO2 per capita
and arriving at 1 ton per capita in 2050.36 The emission certificates for all inhabitants of a
country are initially held by the government of each participating state and are tradable between countries. Each country‘s government (or a regional government like the EU Commission) then auctions the certificates among companies that market primary energy with a relevant greenhouse gas balance (like coal, oil, gas, bioenergy etc.). Our approach also includes
some monetary compensation for developing countries and for the socially weak within the
industrialized countries.
In this way, emissions trading would actually cover all greenhouse gas emissions, especially
if land use is included here.37 Emitting greenhouse gases would quickly become increasingly
expensive due to the strictly decreasing38 emissions cap. The market-based price for an emission certificate would therefore offer the right incentives for climate protecting conduct, since
the primary energy companies (and land-users) would hand down the prices for electricity,
natural gas, fuels and land-use to all end consumers and companies. Contrary to hitherto existing climate policy, this model would go beyond a cursory impact on individual conduct and
economic activities. Instead, this model would strongly induce a conduct that would be energy efficient, produce only very little greenhouse gases and save energy by measures of energy
sufficiency. The Western model of continuously increasing prosperity for the last 200 years
34

Whereas this proposal would actually benefit most countries concerned; for details, cf. Felix Ekardt, Theorie,
supra note 2, § 6 E.
35
Cf. Ottmar Edenhofer, Gunnar Luderer, Christian Flachsland et al., A Global Contract on Climate Change,
Policy Paper (November2008); similar Lutz Wicke, Beyond Kyoto - A New Global Climate Certificate System:
Continuing Kyoto Commitsments or a Global 'Cap and Trade' Scheme for a Sustainable Climate Policy? (Heidelberg: Springer 2005); in more detail Felix Ekardt, Theorie, supra note 2, § 6; Felix Ekardt and Antonia von
Hövel, Distributive Justice, supra note 4; Felix Ekardt, Anne-Exner, Sibylle Albrecht, Climate Change, Justice,
and Clean Development – A Review of the Copenhagen Negotiating Draft, 3 Carbon & Climate Law Review
(2009), pp. 261 et sqq.; the same basic intentions show Paul Baer, Tom Athanasiou and Sivan Kartha, The Right
to Development in a Climate Constrained World. The Greenhouse Development Rights Framework, Paper of the
Heinrich-Böll-Stiftung, EcoEquity, and the Stockholm Environmental Institute (Berlin, November 2007).
36
Cf. on the philosophical justification Felix Ekardt, Theorie, supra note 2, §§ 3, 4, 5.
37
Fertilization with chemical fertilizers produced from mineral oil would already be covered by the C-price for
fossil fuels. In order to include land use in this model, we would need to include certain actions, e.g. the ploughing up of greenland, in the general obligation to get a correspondent carbon certificate. The carbon certificate
would be based on the greenhouse gas emissions we typically expect from the specific action. In case of land
use, this would include methane and nitrous oxides. In detail on land use and climate change: Felix Ekardt et al.,
Land use, climate change, and emissions trading, Carbon & Climate Law Review 2011, p. 371.
38
Without a rapidly decreasing cap on greenhouse gas emissions, energy efficiency and the promotion of renewable energies are likely to activate an “additional” use of the fossil fuels that were “saved” before (rebound effect). The additional use will occur either in Western or in Southern countries. Despite problematic exaggerations, this is correctly noted by Hans-Werner Sinn, The Green Paradox (Cambridge: MIT Press 2008); Ottmar
Edenhofer, Matthias Kalkuhl, Das „grüne Paradoxon“ – Menetekel oder Prognose?, in: Frank Beckenbach, Ulrich Hampicke and Christian Leipert (eds.), Jahrbuch Ökologische Ökonomik 6: Diskurs Klimapolitik (Marburg:
Metropolis 2008), pp. 115 et sqq. offer a more sophisticated view.
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would come to an end – mainly in the interest of climate protection and equal treatment of
developing countries (and respecting the fact that the world is not physically endless and
therefore does not allow unlimited growth).
As a result of global emission trading the primary energy consumption would decrease substantially due to increased energy efficiency (a). Energy sufficiency (see above) would play a
role here, too (b). At the same time, global emission trading would minimize the problems of
indirect land-use and other effects of shifting (c) and favor solar power as the most preferable
renewable energy source39 (d), although solar power might still seem more expensive than
bioenergy, at least from a short-term microeconomic perspective. All of this would at the
same time help to establish a more decentralized energy sector.40 Admittedly, the implementation of a global emission trading system will only succeed if global surveillance and enforcement can be guaranteed.41 Therefore, a more pragmatic alternative will be discussed in section
VII of this article.
The decrease in primary energy consumption and the actual energy savings help to protect the
climate and at the same time support security of world sustenance and ecological land use, the
latter being achieved by including land use in the emission trading system and thus strictly
limiting the cultivation of energy crops. Furthermore, only a global carbon emission cap can
ensure that bioenergy actually replaces fossil energies and its greenhouse gas emissions instead of being used in addition to it. Altogether, a global emissions trading system would
strengthen climate protection and security of energy by channeling bioenergy in the right direction without denying its opportunities.42 That way, a unique price would represent the climate balance of different products and processes (e.g. cars made from bio plastics, thermal
insulation of buildings, CHP bioenergy) and enable comparison to determine when the climate balance of one is superior to the climate balance of something else, in this instance biofuels like biodiesel and bio-heating oil. Moreover, this model would help to overcome the
39

To practitioners, this may appear unlikely. However, we need to take into account the following: First, the
production costs for solar installations would decrease at a much higher rate once we truly reach mass production. Second, our global emissions trading conception is not about raising prices for greenhouse gas emitting
fossil fuels by 10 or 20 % but about multiplying the prices. In return, the energy consumption would be reduced
considerably.
40
About the import dependency of the European Communities, see COM(2000) 769, Green Paper: Towards a
European strategy for the security of energy supply, of 29 November 2000.
41
We acknowledge that an enforcement policy similar to the one of the WTO is not exactly what a number of
countries would like to see. However, unlike a (truly effective) certification system (which would not find much
favor in energy crops growing countries, either), this model would indeed be a fair trade-off, respecting the interests of developing countries in an explicit and permanent manner; cf. Felix Ekardt, Theorie, supra note 2, § 6
E. III.
42
We acknowledge that there are a number of obstacles to the implementation of this model. However, the existing legal instruments are equally difficult to execute and have - despite many good intentions - not yet been very
effective, if you compare the actual per capita emissions to the requests of the IPCC. Besides the general reluctance towards radical climate policies, the existing mix of legal instruments can hinder a radical shift, as it is well
established and has created employment in legal and economic consulting, lobbying and other sectors. This may
unconsciously and latently favor objections towards a medium-term general change of climate policy, as economists or psychologists would probably acknowledge – unlike jurists who tend to dislike even the most clear-cut
anthropologic statements. However, the purpose of climate law cannot be to ensure steady growing of a certain
policy field, field of law or an area of life. Instead, society needs to solve the problems it is facing in an effective
manner and then make sure the correspondent policy field, field of law or area of life is downsized again. For a
“classical” analysis of the impending self-perpetuation of any new organization or administrative field see Max
Weber, Economy and Society (University of California Press 1978), passim. Nevertheless, the idealism of many
people involved in climate change policy gives reason to hope that the problems just mentioned will not be grave
in the end. Against this background, the German Federal Environmental Ministry’s considerations of consolidating climate protection law are to be welcomed.
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flaws of the existing international and European emission trading system that is rather bureaucratic and has so far not been very effective.43 Needless to say, the idea of a global emission trading system is based on the inconvenient but inevitable insight that an effective climate protection policy cannot coincide with the idea of unlimited economic growth.44
A few sustainability criteria, e.g. criteria for the approval or non-approval of green genetic
engineering, could still be relevant in a new global emission trading system. Limiting the total
bioenergy production by introducing a unique carbon price, however, would already address a
number of environmental problems besides climate change. Even so, we will obviously still
need regulatory instruments in order to pursue other goals of environmental policy, e.g. in
biotope protection.

IV. The new EC Directive on Renewable Energies and the Sustainability of Bioenergy
We turn now to examine the extent to which and whether existing European regulations (including sustainability criteria) can actually manage the ambivalences of bioenergy. Further,
we look at whether we can optimize the existing European Union legal framework in light of
currently limited ambition. Indeed, it will be demonstrated that the European Union’s current
intentions do not aim at effectively setting up a carbon-free economy and do not even address
some serious challenges to getting there e.g. agricultural subsidies and the enormous problems
of the agricultural sector in general.
We begin with the European framework for renewable energies that was already mentioned.
Besides more specific biofuel regulations that we will discuss later, the European Union initially passed a Directive on renewable energies45 in 2001. This Directive, however, was not
very focused in general and did not include any positions towards the specific problems of
bioenergy. The new Directive on renewable energies (“Directive”) sets more ambitious goals:
For the sake of climate protection and energy security, the general share of renewable ener-

43

New aspects include: (1) more stringent goals; (2) avoiding effects of shifting; (3) less bureaucracy, since the
administration of a primary energy emissions trading is easier and (4) would not stipulate any exceptions and (5)
no CDM, the latter’s ecological advantage being quite doubtable. In detail on the European emissions trading,
sharing important aspects of our approach: Steffen Hentrich, Patrick Matschoss and Peter Michaelis, CO2Emissonsrechte auf der ersten Handelsstufe: Ansatzpunkte, Wirkungen und Probleme, 2 Zeitschrift für Umweltpolitik und Umweltrecht (2009), pp. 153 et sqq.; Bernd Hansjürgens, Internationale Klimapolitik nach Kyoto:
Bausteine und Architekturen, pp. 123 et sqq., at p. 137 et seq.. – Gerd Winter, Das Klima ist keine Ware – Eine
Zwischenbilanz des Emissionshandelssystems;
Bernhard W. Wegener, Die Novelle des EUEmissionshandelssystems, and Martin A. Beckmann and Andreas Fisahn, Probleme des Handels mit
Verschmutzungsrechten – eine Bewertung ordnungsrechtlicher und marktgesteuerter Instrumente in der Umweltpolitik, 6 Zeitschrift für Umweltrecht (2009), pp. 283 et sqq., ignore the possibility of further developping
the emissions trading. Of course, the EU emission trading system which is not very effective at all is often seen
as an indication for a general weakness of this instrument. However, this assumption is not correct. The weakness of the EU emissions trading is due to its very moderate goals and the great number of exemptions. This
does not tell us anything about the instruments’ general qualities.
44
Cf. Herman E. Daly, Beyond Growth: The Economics of Sustainable Development, (Beacon Press (MA)
1996); Felix Ekardt, Klimaschutz nach dem Atomausstieg – 50 Ideen für eine neue Welt (Freiburg: Verlag
Herder, 2nd edition 2012), chapter 1; Wuppertal-Institut, Zukunftsfähiges Deutschland in einer globalisierten
Welt: Ein Anstoß zur gesellschaftlichen Debatte (Frankfurt a.M.: Fischer Taschenbuch Verlag 2008).. – Although solar radiation is inexhaustible, even an extremely rapid development of solar energy would not totally
change this diagnosis, since economic growth is not based on energy alone but depends on other, undoubtedly
limited resources, particularly raw materials and land as well.
45
Directive 2001/77/EC of the European Parliament and the Council of 27 September 2001 on the promotion of
the electricity produced from renewable energy sources in the international electricity market, OJ 2001, L
283/33.
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gies ought to increase to 20 % by 2020 (cf. Art. 3 of the Directive).46 However, the affordability of energy47, yet another (economic) goal set by the Directive, is in conflict with the goal of
climate protection and resource conservation because cheap energy tends to result in an increase of energy consumption. Furthermore, the Directive does not broach the issue of the
social ambivalences, apart from reporting requirements of the Commission. While this is indeed disappointing, it is at the same time not very astonishing, as social ambivalences cannot
really be covered by bioenergy criteria alone. However, it would be possible to come up at
least with some social criteria, e.g. „biomass has to come from family farms“ (whereas it is
not even clear whether the advantages or disadvantages of such criteria prevail from a food
policy perspective).
Apart from these goals, the Directive does not lay out any concrete instruments for the promotion of renewable energies. As a consequence of this, the EU member states can choose between different instruments e.g. feed-in tariffs and quota and certificate systems. However,
the Directive sets out some ecological (not social) criteria that have to be met when using bioenergy. In accordance with the Directive’s focus on the goals, these criteria are not meant as
regulatory instruments but more as an incentive: bioenergy not matching the criteria will not
count for the fulfillment of the national targets for renewable energies. This way, the Directive motivates the member states to allow for “ecological” biomass only and to ensure that
only this type of biomass will be rewarded any financial aid. At the same time, member states
will need to direct their demand for imported biomass in the same direction, although the Directive does not stipulate any explicit import ban.48 As a matter of fact, the Directive is even
less detailed and precise than one would expect in view of the general difficulties of bioenergy sustainability criteria. It basically stipulates only three requirements: (a) compliance with
general rules of proper agriculture, (b) no use of nature protection areas and areas with high
biodiversity value or carbon stock, e.g. wetlands, (c) a greenhouse gas emission saving from
the use of biofuels and bioliquids of at least 35 % (cf. Art. 17-19 of the Directive). A lot of
aspects are missing in this list of criteria. The impact of bioenergy on biodiversity, nature,
ground water and soil cannot be reduced to a few valuable areas. Genetic engineering is not
even mentioned. Furthermore, an energy saving requirement of only 35 % (or even a little bit
more) compared to fossil fuels is a rather limited inducement to bring e.g. new energy crops
and more efficient production methods onto the market. Furthermore, this criterion allows for
a rather large amount of greenhouse gas emissions and therefore is not suitable to pave the
way for a zero carbon economy. Also, the Directive fails to address the problems of indirect
land-use (meat production etc.), as the attempt to standardize the calculation of the climate
balance is not very promising and will not be capable of covering all of these effects. The
criteria and regulations (that are – as we have seen – of limited scope) will be applicable to
imported biomass by means of international treaties and international certification. While the
international applicability is indeed necessary, it does not solve any of the problems mentioned above. Additionally, it will be very difficult to enforce the criteria and regulations, especially if the private sector is to set up certification systems for the quality of biomass. Lastly, the sustainability criteria thus far are only applicable to liquid biomass (biofuels for

46

Communication from the Commission and the Council to the European Parliament, Renewable Energy
Roadmap: Renewable energies in the 21st century: building a more sustainable future, COM(2006) 848 final.
47
On the draft directive see COM(2006) 105 final, p. 20.
48
Cf. Felix Ekardt, Theorie, supra note 2, §§ 6 E. IV., 7 C., for more detail on border adjustments and on the
conformity of bioenergy related import restrictions and import bans with WTO law.
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transport and heating).49
Thus, the approach the EU has taken in order to manage the ambivalences of bioenergy is
unsatisfactory, even if we leave aside the more general criticism of bioenergy sustainability
criteria as opposed to a global strategy for energy efficiency. During the legislative procedure
leading to the Directive, the European Parliament favored sustainability criteria for all sorts of
biomass and not just liquid biomass; apparently, the Commission is going to come back to
this. Also, many members of Parliament favor higher energy saving requirements compared
to fossil fuels and more precise definitions and standards that whenever possible relate to multilateral environmental agreements. These ideas are part of a more general efficiency strategy
and are a step in the right direction. However, instead of promoting fossil fuels for public
transport, it would have been much more effective to promote the use of bioenergy in CHP.
Further environmental criteria and a general efficiency policy, e.g. with a more radical emissions trading, are necessary. Some members of Parliaments called for a priority of food supply, respect for the property and land rights of the local population and fair payment. It remains an unsolved problem, however, how bioenergy criteria can ever effectively deal with
problems of food supply, shifting effects and problems of survey and enforcement.
A national regulation like the German BioSt-NachV and the rather identical ordinance for the
fuel sector (Biokraftstoff-Nachhaltigkeitsverordnung) are mostly just the implementation of
European law, as the EU aims at a consistent regulation in Europe and as the new Directive
mostly prohibits additional sustainability criteria on national level. Accordingly, German regulations mostly just copy the criteria of the Directive, as meeting these criteria is a precondition for achieving the German binding goals concerning renewable energies. According
to the Biomassestrom-Nachhaltigkeitsverordnung, the fulfillment of the criteria has to be verified by a certificate; this applies to imports as well. A new strategy paper by the German Federal Ministry for the Environment (hereinafter referred to as BMU) seems a lot more ambitious and promising. In this paper, the BMU considers a general resource policy partially in
line with our approach mentioned above. The BMU wants to “radically shift” agricultural aids
and ban animal feed from rainforest clearance areas. This points to the possibility for further
deliberation across Europe.

V. Bioenergy in the German context
1. Bioenergy and the German national electricity feed-in system50
Taking Germany as an example, let us examine now whether the current law of bioenergy
offers additional regulations (as far as it is allowed by EC law). Let us start with the electricity
sector. According to the Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz, hereinafter referred to as EEG51), grid system operators are obliged to grant grid access to any re49

This is not meant to be understood as a general criticism of a regulation at EU level (in view of the structure of
the climate problem, this level is just right in order to avoid a „race for the lowest standards“; cf. Felix Ekardt
and Antonia von Hövel, Distributive Justice, supra note 4; for the same reasons, it is not advisable to rely on
CSR solutions). Our criticism rather aims at the faulty “sustainability criteriology” and the general problems of
“criteriologies”.
50
On some of these aspects: Felix Ekardt and Bettina Hennig, Biomasssestrom-Nachhaltigkeitsverordnung,
supra note 31.
51
Gesetz für den Vorrang Erneuerbarer Energien (Erneuerbare-Energien-Gesetz – EEG) of 25 October 2008
(BGBl. I p. 2074), last amended by Article 3 of the Act of 28 July 2011 (BGBl. I p. 1634). Please note that the
German Federal Ministry for the Environment has published various translations of the EEG. These can be
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newable energy plant and – as a sort of subsidy – to pay a legal minimum feed-in tariff for the
electricity fed into the grid. The costs of the feed-in system is to be paid for by all consumers
of electricity (§§ 34 EEG). Generally speaking, the EEG has proven to be a very effective
instrument for the promotion of electricity from renewable energy sources. The feed-in tariffs
vary depending on the kind of energy and technology used, the location and size of the power
plant, and the input materials. Thus, the government can effectively direct the development of
renewable energies in the power sector. Regarding bioenergy, for instance, small installations
receive a higher compensation per kilowatt hour than larger installations, thus promoting the
idea of a decentralized energy sector with many competitors – which is beneficial to the security of energy supply and democratic structures.52 Once an installation is commissioned, the
feed-in tariff for the power produced in this installation generally stays the same for 20 years
plus the year of commissioning, thereby offering a very high investment protection that is one
of the main reasons for the effectiveness of the EEG.
The EEG has recently been amended. The amendments came into effect on 1 January 2012;
further changes to the solar pv tariffs were enacted in late March 2012. All biomass plants
must be operated as CHP, using at least 60 % of the waste heat in an economically and environmentally effective way (§ 27 para 4 EEG).53 According to § 27 para 2 EEG, operators of
biogas plants receive a higher tariff, if the electricity is generated from energy crops or manure. According to the recently amended Biomasseverordnung (Ordinance on Biomass, hereinafter referred to as BiomasseV54), energy crops mean plants or parts of plants which originate from agricultural, silvicultural, or horticultural operations or during landscape management and which have not been treated or modified in any way other than for harvesting, conservation or use in the biomass installation. The EEG no longer provides for a “technology
bonus”.55 According to § 20 para 2 No. 5 EEG, the feed-in tariffs decrease by 1 % p. a. for
plants commissioned from 2013 on. Thus, a plant commissioned in 2013 will still get a feedin tariff that is stable for 20 years; however, this feed-in tariff is 1 % lower than the feed-in
tariff for a plant commissioned in 2012. The CHP requirement helps to manage the outstanding ambivalences (e.g. climate protection and the reduction of the demand for fossil fuels).56
The annual degression (despite being small) supports energy efficiency at all levels of biomass use, too. In regard to the greenhouse gas balance and the biomass production conditions,
§ 27 EEG relies on the new Directive on renewable energies and the BioSt-NachV. However,
as we mentioned before, the regulations of the new Directive and thus the BioSt-NachV were
not designed with enough ambition and comprehension and do not pay enough attention to

downloaded from http://www.erneuerbare-energien.de/inhalt/42934/40508/ (last visited 9 April 2012).
52
Other reasons for higher feed-in tariffs for smaller installations include avoiding long-distance biomass transports larger installations depend on.
53
This requirement replaces the former “CHP bonus”. As new biomass plants using 60 per cent of the waste heat
will get about the same feed in tariff that current biomass plants only get when using 100 per cent of the waste
heat, it is feared that the new requirement will prove ineffective and rather reduce CHP.
54
Biomasseverordnung of 21 June 2001 (BGBl. I p. 1234), last amended by Article 5 of the Act of 28 July 2011
(BGBl. I p. 1634).
55
Former versions of the EEG, being effective until 31 December 2011, provided for a “technology bonus” for
the use of innovative, especially energy-efficient, and thus, environmentally friendly and climate saving techniques (§ 27 para 4 No. 1 and annex 1 EEG in the version effective until 31 December 2011).
56
Also, a number of more technical regulations in annexes 1 and 2 seem very useful. For instance, - in case biogas is conditioned in order to feed it into the natural gas grid – the gas conditioning bonus is only granted if this
process emits very little methane. For more details on the former technology bonus: Hartwig von Bredow, Der
Technologiebonus für innovative Anlagentechnik, in: Helmut Loibl, Martin Maslaton, Hartwig von Bredow et
al. (eds.), Biogasanlagen im EEG, 2nd ed.(Berlin: ESV 2010), pp. 89 sqq.; third edition forthcoming.
13

problems of shifting effects and enforcement.57 If there was a demanding and broadly applicable Renewable Energies Directive, the EEG would be an important complement to this. The
EEG alone, on the contrary, cannot manage the ambivalences.

2. Heat from bioenergy according to the Renewable Energies Heat Act
The Renewable Energies Heat Act (Erneuerbare-Energien-Wärmegesetz, hereinafter referred
to as EEWärmeG)58 aims at increasing the use of renewable energies in buildings. In contrast
to the EEG and its equivalents in other European countries, the EEWärmeG of 1 January 2009
does not focus on electricity, but on heating and, to some extent, on cooling. The EEWärmeG
aims at raising the share of renewable energies in the heating sector from 6 % in 2009 to 14 %
in 2020 – a goal that should not prove difficult to achieve.59 According to the EEWärmeG,
new buildings have to rely to a specific percentage on heat from renewable energies: 15 % for
solar energy, 30 % for biogas and 50 % for other renewable energies, e.g. solid and liquid
bioenergy (§ 5 EEWärmeG). While the legal obligation to rely on heat from renewable energies is to be welcomed, this obligation only applies to new buildings, despite earlier intensions,60 and, therefore, only affects 20 %61 of the overall potential of renewable energies in
the building sector.62 As far as existing buildings are concerned, there is – with the exemption
of certain public buildings – no legal obligation, but a “market incentive program”63 with an
annual budget of € 500 million, granting investment subsidies for e.g. solar panels, pellet
heating, and heat pumps. Nevertheless, the EEWärmeG will most probably increase the demand for liquid bioenergy. Therefore, there is a need for an ambitious European Directive on
renewable energies or an ambitious national sustainability directive in order to manage the
ambivalences of bioenergy. In this context, it is very reasonable that the quota for solar energy is lower and can thus be more easily fulfilled than the quota for bioenergy.64 It is also helpful that CHP use is allowed to replace the use of bioenergy according to the EEWärmeG.
Nevertheless, the EEWärmeG, with some changes, could encourage the use of solar energy
and energy efficiency even more than it currently does.

3. German and European Legal Framework for Biofuels65
57

The German Energy Tax Act (Energiesteuergesetz of 15 July 2006, BGBl I p. 1534; 2008 I p. 660; 1007), last
amended by Art. 1 of the Act of 1 March 2011 (BGBl. I p. 282)) grants tax concessions to CHP. The Electricity
Tax Act (Stromsteuergesetz of 24 March 1999 (BGBl. I p. 378), last amended by Article 2 of the Act of 1 March
2011 (BGBl. I p. 282) in some situations grants tax exemption to electricity from renewable energies.
58
Erneuerbare-Energien-Wärmegesetz of 7 August 2008 (BGBl. I p. 1658), last amended by Article 7 of the Act
of 28 July 2011 (BGBl. I p. 1634).
59
Wolf-Bodo Friers, Das Erneuerbare-Energien-Wärmegesetz - Ein (Wort-)Monstrum nimmt Gestalt an, DWW
(2007), pp. 400 et sqq.ff.; analysis of 7 February 2008 by BUND of the draft of the EEWärmeG, p. 1.
60
Due to the EU Directive on renewable energies, the requirements of the EEWärmeG by now also apply to
public buildings in case of fundamental renovations (cf. § 3 para 2 EEWärmeG).
61
Cf. once more the analysis by BUND of the draft of the EEWärmeG, p. 1.
62
Contrary to the Renewable Energies Heat Act of the land Baden-Württemberg, www.landtagbw.de/WP14/Drucksachen/1000/14_1969_d.pdf. In accordance with § 3 para 2 of the prevailing EEWärmeG,
this act stipulates the obligation to retrofit certain existing buildings.
63
Richtlinien zur Förderung von Maßnahmen zur Nutzung erneuerbarer Energien (Marktanreizprogramm, MAP)
of 11 March 2011.
64
The differentiation may have other reasons as well, though, e.g. the higher investment costs and performance
of a bioenergy heating system and the fact that in many cases rooftop installations will not allow for more than
15 % solar heat.
65
Cf. Wuppertal-Institut, Nutzungskonkurrenzen, supra note 14, passim; Hans D. Jarass, Die neuen Regelungen
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In this section, we examine if there are any mechanisms besides the European Directive’s
criteria that help to manage the ambivalences of biofuels.66 In the context of biofuels, the
German Biofuels Quota Act (BiokraftstoffquotenG67) made important changes to the Energy
Tax Act (EnStG68) as well as to the Federal Immission Control Act (BImSchG69). The BiokraftstoffquotenG stipulates a particular quota for diesel and gasoline as well as a much higher and steadily increasing general quota that fuel marketing companies have to comply with
by blending biofuels with fossil fuels or by marketing biofuels. Compliance with the quotas is
subject to legal sanction (§ 37c BImSchG). According to § 37a BImSchG, the quotas exceed
even the European Directive on Biofuels.70 Additionally, § 50 EnStG provides tax reductions
for biofuels. This tends to compensate for the higher production costs of biofuels and to accent the technically advanced biofuels (§ 50 para 5 EnStG). However, tax reductions will no
longer be granted for biofuels used for fulfilling the compulsory quota (§ 50 para 1 p. 4-5
EnStG). All of these mechanisms promote the less efficient form of bioenergy, i.e. biofuels
(although biomethane is comparatively efficient). In this respect, a more strident European
Directive on renewable energies would be necessary in order to manage the ambivalences.
From this perspective, the German government at least has recently opted not to expand the
biofuel quota as originally planned.71

4. Approval of Bioenergy Facilities in the German Federal Building Code and in the
German Federal Immission Control Act72
The law applying to the approval of bioenergy plants deserves closer consideration, although
its role is very limited with respect to climate policy and social ambivalences, cultivation
standards, etc. According to §§ 4 and 6 BImSchG, for example, installations that are particularly liable to cause harmful effects on the environment are subject to licensing.73 The license
shall only be granted if precautions are taken to prevent harmful effects on the environment,
including remote effects. However, remote effects (Vorsorgeaspekte) are left aside in regard
to numerous smaller installations not subject to licensing under the BImSchG according to §§
22, 23 BImSchG. Hence, the limit for contaminants laid out in further German regulations do
zur Biokraftstoffquote, Zeitschrift für Umweltrecht (2007), pp. 518 et sqq.
66
SRU, Sondergutachten „Biomasse“, supra note 6, passim, and Manuel Frondel and Jörg Peters, Biodiesel:
Eine teure Klimaschutzoption, Zeitschrift für Umweltpolitik und Umweltrecht (2007), pp. 233 et sqq., take a
critical stance towards the economic balance of biomass.
67
Gesetz zur Einführung einer Biokraftstoffquote durch Änderung des Bundes-Immissionsschutzgesetzes und
zur Änderung energie- und stromsteuerrechtlicher Vorschriften (Biokraftstoffquotengesetz) of 18 December
2006 (BGBl. 2006, I p. 3180); more about this act: Jarass, Biokraftstoffquote, supra note 65,.
68
Energiesteuergesetz of 15 July 2006, BGBl I p. 1534; 2008 I p. 660; 1007), last amended by Art. 1 of the Act
of 1 March 2011 (BGBl. I p. 282).
69
Bundes-Immissionsschutzgesetz in the version of proclamation of 26 September 2002, BGBl. I p. 3830, last
amended by Article 2 of the Act of 21 July 2011 (BGBl. I p. 1475).
70
Directive 2003/30/EC of the European Parliament and of the Council of 8 May 2003 on the promotion of the
use of biofuels or other renewable fuels for transport.
71
Gesetz zur Änderung der Förderung von Biokraftstoffen (BioKraftFÄndG) of 15 July 2009, BGBl. I p. 1804,
3108.
72
On this topic cf. Felix Ekardt and Henrike Kruschinski, Biogasanlagen als Rechtsproblem, Zeitschrift für Neues Energierecht (2008), pp. 7 et sqq.; Matthias Mantler, Biomasseanlagen im Außenbereich, Baurecht (2007),
pp. 50 et sqq.; Inken Lampe, Die unterschiedlichen rechtlichen Anforderungen an die Zulassung von Biomasseanlagen, Natur und Recht (2006), pp. 152 et sqq.
73
The types of installations that are subject to licensing are listed in the Verordnung über genehmigungsbedürftige Anlagen in the version of the proclamation of 14 March 1997 (4. BImSchV), BGBl. I p. 504, last
amended by Art. 6 of the Act of 15 July 2006, BGBl. I p. 1619. This regulation also specifies what kind of licensing procedure is applicable.
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not apply to these installations, thus giving rise to the issue of nitrogen and climate gases already mentioned in the introduction of this essay.74 Introduced in 2004 and recently amended
in 201175, § 35 para 1 n° 6 BauGB - the BauGB being the German land use and zoning law favors small agricultural facilities that use biomass from the same farm. As mentioned above,
the promotion of small facilities bears advantages as well as disadvantages: regional improvement of security of energy supply vs. a less efficient energy production.

VI. Biomass cultivation and legal regulation concerning soil and nature conservation,
waste and fertilizers; subsidy law
In terms of ecological and social ambivalences, the rules covering energy crop farming76
(please note that we will not cover the law of genetic engineering) are even more important.
The relevant regulations are to be found in the rather general context of agricultural and silvicultural land use and are not specifically designed for the regulation of bioenergy. The main
problem in this context is that energy crops share the problems of conventional agriculture,
including large-scale subsidies, and will augment the overall land use, aggravating the existing problems of conventional, non-ecological agriculture. All of this will turn out to be particularly problematic, if we do not – by means of a more rigid Directive on renewable energies
or a more general regime of efficiency – manage to sufficiently promote the development of
highly efficient energy crops and at the same time reduce other problematic forms of land use,
e.g. excessive meat production.
We will now briefly describe some aspects of the European Union’s subsidy system. 77 The
first pillar of the EU’s agricultural aid comprises the basic subsidization of farmers, while the
second, not yet very important pillar stipulates special subsidies for environment protection
measures.78 The second pillar is laid out in Regulation (EC) No. 1257/1999.79 Art. 88 EC
Regulation No. 1782/2003 grants direct financial aid of 45€ per ha for the cultivation of biomass. This subsidy was originally limited to 1.5 million ha. By the end of 2006, however, the
limit was raised to 2.0 million ha. In case the applications exceed this limit, Art. 89 EC Regulation No. 1782/2003 stipulates a pro-rata reduction. However, there was a controversial discussion of this energy crop bonus and the EU stopped it in 2009. In regard to the first pillar,
energy farmers will still be eligible to the single farm payment according to the Regulation
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§ 5 BiomasseV stipulates only a few requirements in addition to those set by the BImSchG. Please note that
we do not have the space to cover additional requirements set by the 1. BImSchV and 17. BImSchV, for instance
for waste using installations. – When using animal by-products not intended for human consumption, i.e. offal,
liquid manure etc., the operator needs a license according to Art. 15 of the Regulation (EC) No 1774/2002 of the
European Parliament and of the Council of 3 October 2002 laying down health rules concerning animal byproducts not intended for human consumption. This license is included in the license according to the BImSchG
(§ 13 BImSchG).
75
Baugesetzbuch in the version of proclamation of 23 September 2004 (BGBl. I p. 2414), last amended by Article 1 of the Act of 22 July 2011 (BGBl. I p. 1509).
76
On this chapter cf. KBU, Bodenschutz, supra note 6, chapter 3.5 (under participation of Felix Ekardt); similar
Ginzky, Zeitschrift für Umweltrecht 2008, p. 188 – however, both not fully covering the ambivalences.
77
Harald Ginzky, Der Anbau nachwachsender Rohstoffe aus Sicht des Bodenschutzes, Zeitschrift für Umweltrecht 2008, pp. 188, at p.193; Felix Ekardt, Andreas Heym and Jan Seidel, Gentechnikrecht und Naturschutz:
Beteiligungs- und Klagerechte der Umweltverbände, Zeitschrift für Umweltrecht (2008), pp. 169 et sqq.
78
The complex system of Regulations and Directives is comprised in the Council Regulation (EC) No
1782/2003 of 29 September 2003 establishing common rules for direct support schemes under the common agricultural policy and establishing certain support schemes for farmers and amending certain Regulations.
79
Council Regulation (EC) No 1257/1999 of 17 May 1999 on support for rural development from the European
Agricultural Guidance and Guarantee Fund (EAGGF) and amending and repealing certain Regulations.
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(EC) No. 1782/2003. By 2013, the single farm payment will be reshaped into an acreage
payment, without any substantial changes. Additionally, there are subsidies for sugar beet
growing.
According to Art. 4 EC Regulation No. 1782/2003, the subsidies we just mentioned are only
granted if the farmers meet particular environmental requirements (cross compliance). On
cultivated farmland, these requirements do not go beyond the statutory management requirements (annex III of EC Regulation No. 1782/2003). The requirements to keep set-aside land
in good agricultural and environmental condition by ensuring a minimum level of maintenance (annex IV of EC Regulation No. 1782/2003) are noticeable. However, agricultural setasides were paused lately80 due to inter alia the increase of bioenergy production. More important, the European subsidy law is not designed to prevent long-term contamination of soil
and ground water due to over-fertilization, excessive use of pesticides, the deterioration of
biodiversity, or other challenges.81 The German Federal Soil Protection Act (BundesBodenschutzgesetz, hereinafter referred to as BBodSchG 82), for instance, does not add anything essential to the rather moderate rules of cross compliance. The Act’s and its ordinance’s
precaution requirements mostly do not apply to agriculture and silviculture. The precautionary
requirements for soil stipulated in § 17 para 1-2 BBodSchG are the only requirements for agriculture. The “Principles and recommendation for the good agricultural practice” (Grundsätze
und Handlungsempfehlungen zur guten fachlichen Praxis der landwirtschaftlichen Bodennutzung, published in the German Federal Gazette of 20 April 1999) substantiate these requirements. In practice, these requirements do not really have any effect, due to a lack of legal
enforcement and of substantiation of the principles of good agricultural practice.83
National regulations, such as the German Plant Protection Act (Pflanzenschutzgesetz,
PflSchG84), the Regulation on the Usage of Fertilizers (Düngeverordnung, DüngeV85), the
Regulation on Biological Wastes (Bioabfallverordnung, BioAbfV86) and the Regulation on
Sewage Sludge (Klärschlammverordnung, AbfKlärV87), as well as their counterparts in other
countries are not of very much help in managing the ambivalences of bioenergy, either, as
they do not provide for any regulations specific to bioenergy. Instead, some of the regulations
promote the utilization of some problematic biomass waste products as raw material and fertilizer. The AbfKlärV, for instance, allows for the utilization of sewage sludge as fertilizer.
80

Council Regulation (EC) No 1107/2007 of 26 September 2007 derogating from Regulation (EC) No
1782/2003 establishing common rules for direct support schemes under the common agricultural policy and
establishing certain support schemes for farmers, as regards set-aside for the year 2008.
81
For a general discussion on this cf. Felix Ekardt, Andreas Heym and Jan Seidel, Gentechnikrecht, supra note
77.
82
Gesetz zum Schutz vor schädlichen Bodenveränderungen und zur Sanierung von Altlasten (BundesBodenschutzgesetz - BBodSchG) of 17 March 1998 (BGBl. I p. 502), last amended by Art. 3 of the Act of 9
December 2004 (BGBl. I p. 3214).
83
Cf. Felix Ekardt, Andreas Heym and Jan Seidel, Gentechnikrecht, supra note 77. Agriculture and forestry are
privileged when it comes to avoiding soil contamination and decontaminating. Generally, other legal stipulations, which do not necessarily bear any result in this case, have priority, cf. § 17 para. 3 BBodSchG.
84
Gesetz zum Schutz der Kulturpflanzen (Pflanzenschutzgesetz – PflSchG) in the version of the announcement
of 14 May 1998 (BGBl. I p. 971, p. 1527, 3512), last amended by Article 14 of the Act of 9 December 2010
(BGBl. I p. 1934).
85
Düngeverordnung in the version of the proclamation of 27 February 2007 (BGBl. I p. 221), last amended by
Article 18 of the Act of 31 July 2009 (BGBl. I p. 2585).
86
Bioabfallverordnung of 21 September 1998 (BGBl. I p. 2955), last amended by Article 3 of the Ordinance of 9
November 2010 (BGBl. I p. 1504).
87
Klärschlammverordnung of 15 April 1992 (BGBl. I p. 912), last amended by Article 9 of the Ordinance of 9
November 2010 (BGBl. I p. 1504).
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While the utilization of waste products of bioenergy use as fertilizers may help to achieve a
good balance of nutrients, this may lead to further pollutant accumulation in soil: Firstly, the
amount of pollutants permitted by the BioAbfV depends on the amount of pollutants in the
dry mass and on the amount of dry mass per hectare. This way, further pollutant accumulation
is likely to occur, since the amount of pollutants brought out onto the fields may surpass the
amount of pollutants absorbed by the plants. Secondly, the limit set by § 4 DüngeV (170 kg
nitrogen per hectare and year) only applies to livestock manure only and unfortunately not to
biomass waste products.
Agriculture and forestry, and thus the cultivation of energy crops, are also privileged under
conservation law. According to § 18 para 2 of the Federal Nature Conservation Act (Bundesnaturschutzgesetz, hereinafter referred to as BNatSchG88), agricultural and silvicultural
land use is not considered as environmental intervention (Eingriff in Natur und Landschaft) as
long as the principles of good professional practice and all legal regulations are observed.
However, these principles are of limited scope. The good professional practice in agriculture
is defined in § 5 para 3 BNatSchG from a conservation perspective.89 However, this definition
is not very concrete and limited in scope and it is unclear how the principles of good professional practice can be enforced.90
The environmental liability law shows the same difficulties as the agricultural regulations in
resolving the ambivalences of bioenergy. According to the German Environmental Damages
Law (Umweltschadensgesetz , hereinafter referred to as USchG)91, which we will take as an
example in the following analysis, a person causing an environmental damage generally is
obliged to take the necessary actions in order to limit the negative effects and to redevelop the
affected areas. However, according to § 2 Nr. 1 lit. a und c USchG only damage to species
and natural habitats that has significant adverse effects on reaching or maintaining the favorable conservation status of such habitats or species in included – or, in case of land damage,
only damage by impacts on soil functions as a result of the direct or indirect introduction of
substances, preparations, organisms, or micro-organisms on, in, or under land, that creates a
threat to human health is included. However, the definition of environmental damage seems
too narrow, as – apart from fertilization and waste management – not all agricultural and silvicultural activities are included. This aspect (as well as the fact that a threat to human health
is, according to the USchG, a pre-condition for any environmental damage and the fact that
energy-cropping is not even mentioned) illustrates that the USchG at present does not have
any effect on the ambivalences of bioenergy and therefore needs to be updated. Also, § 9
USchG, which allows the Länder to grant cost release for pesticide use, could be deleted. It is
important to keep in mind, however, that liability regulation is only an accompanying meas88

Bundesnaturschutzgesetz of 29 July 2009 (BGBl. I p. 2542), last amended by Article 2 of the Act of 6. October 2011 (BGBl. I p. 1986).
89
The BNatSchG names site-specific cultivation, sustainable crop rotation and ensuring long-term usability;
avoidance of any avoidable impact on habitats; preservation of the interconnectedness of habitats and landscapes; good balance of livestock breeding and crop production as well as avoidance of harmful effects on the
environment; no ploughing up of grassland in especially sensible areas; no disproportionate exploitation of resources; documentation of fertilizer and pesticide use.
90
Even if public authorities had the right to enforce precautions, they would probably be reluctant to make any
use of their rights. According to the prevailing opinion, third parties generally cannot enforce precautionary
obligations in Germany. Certainly the prevailing opinion is not convincing, and the question may be asked
whether this opinion coincides with new tendencies in European law; cf. Felix Ekardt, Theorie, supra note 2, § 5
C. II.; Ekardt, Information, Partizipation, Rechtsschutz, 2 nd ed. (Münster 2010), § 5.
91
Gesetz über die Vermeidung und Sanierung von Umweltschäden (Umweltschadensgesetz) of 10 May 2007,
BGBl. I p. 666, last amended by Art. 7 of the Act of 19 July 2007, BGBl. I, p. 1462.
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ure, whereas the focus of our endeavors should be on the remodeling of the subsidy system,
preferably within the framework of a cross-cutting resource efficiency approach.

VII. Global bioenergy regulation and WTO law
Existing international public law is still very far from a radical climate protection and resource efficiency policy as, for instance, a comprehensive global emission trading in the sense
of „one human, one emission right“ would represent. Instead, existing international climate
laws as well as the currently debated further developments post-2012 include only halfhearted and very consensual goals and only insufficient penalties for unwilling countries. Due
to globalization, it seems as if the majority of countries are in competition for low taxes and
low social and environmental standards. This competition increasingly constrains at the same
time an effective climate policy and a balanced legal framework that could address the social
and environmental ambivalences of bioenergy. Nevertheless, in the interest of both North and
South, climate protection and the ambivalences of bioenergy have to rely on global policy
solutions with global social and environmental standards in order to control the global economy and to avoid the disastrous competition for the lowest standards (“race to the bottom”).
These global policies would also have to impose a more rigid climate protection and go far
beyond existing and forthcoming European standards, for instance by introducing an emission
trading system according to the principle of “one human, one emission right” (which would,
however, have to take into account the historic emissions of Western countries). By trading
emission certificates, developing countries will get the financial support necessary for climate
protection and poverty reduction. The “second best” solution would be a global convention on
bioenergy, ending the race to the bottom – a problem we encounter permanently in the context
of global climate change.
If this proves unfeasible due to the current reluctance of developing countries in particular, the
European Union should lead by taking unilateral actions (on climate change as well as on bioenergy). In the context of a general climate policy, emission trading would be one way to go,
provided it includes a more definite cap and reduction path and is based on primary energy
consumption (including land use).92 In order to reduce the competitive advantage of biomass
not being within the scope of such a new EU emission trading scheme (in case of implementing a new EU emission trading without implementing a new global emission trading at the
same time), the EU could charge the import of such biomass, instead of opting for import
bans.93 For instance, this charge would apply to cheap “rainforest-clearing” biomass.94 This
kind of border adjustment is also in accordance with WTO law.95 This way, the EU could lead
the way in climate change policy (as well as in bioenergy policy) without suffering from
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If the European Union does not opt for the proposed new kind of emission trading, we would at least need a
new and more strident Directive on renewable energies that stipulates strident criteria for imported (and domestic) biomass, including import restrictions for biomass non-consistent with the criteria.
93
In fact, the EU commission has already considered the introduction of a similar charge in view of the EU
emissions trading.
94
On this general topic cf. in more detail Felix Ekardt and Andrea Schmeichel, Border Adjustments, WTO Law,
and Climate Protection, Critical Issues in Environmental Taxation (2008), pp. 737 et sqq.; Felix Ekardt, Theorie,
supra note 2, § 7 C. In the reversed situation, i.e. if a European company exports a specific product, this company could be exempted from a percentage of the higher costs that are due to EU climate policy. However, this
reversed situation does not seem very realistic in regard to bioenergy (unlike many other products).
95
Cf. the evidence provided in the precedent footnote.
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competitive disadvantages and thus demonstrate to e.g. China,96 India,97 or the USA98 that
climate protection and economic prosperity are not mutually exclusive. Without the unilateral
border adjustment charge last mentioned, a more ambitious European climate policy aiming at
a zero carbon economy (and thus being far more radical than the current EU policy) would
probably simply shift the greenhouse gas emissions to non-European countries. This is especially true as far as a general efficiency policy is concerned; regarding bioenergy, the European sustainability criteria would not have any effect at all without a border adjustment charge.
The revenues from the border adjustment tax could then be turned towards developing countries according to ecological and social criteria, optimizing the “Southern” management of the
ambivalences. Also, let us keep in mind that these unilateral measures would press for global
rules against climate change and that climate change would harm the developing countries in
particular.

VIII. Conclusions
In accordance with the results of our general analysis, the analysis of different legal regulations within the law of bioenergy has shown that selective approaches are unsuited to resolve
the ambivalences of bioenergy. Instead, climate policy has to bear a comprehensive approach
that addresses reduction of greenhouse gas emissions, energy efficiency, energy sufficiency
and renewable energies by introducing a global carbon price and a global cap on greenhouse
gas emissions. This approach would at the same time help to deal with the ambivalence of
bioenergy, since it would slow down the bioenergy boom and help avoid indirect land-use
impacts.

Cf. on this topic The Renewable Energy Law of the People’s Republic of China, download from
http://www.ccchina.gov.cn/en/NewsInfo.asp?NewsId=5371 (9 April 2012).
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The new National Biofuels Policy aims at a blend-in quota of 20 % for biodiesel. The Indian government
wants to promote biodiesel produced from jatropha in particular. The jatropha plant is undemanding. At the same
time, harvesting the plant is labor intensive, creating new jobs.
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Cf. the US Energy Independence and Energy Security Act 2007, P.L. 110-140 that deals with biofuels (title
II), energy efficiency measures in public buildings and lighting as well as in transportation, and carbon capture
and sequestration. The share of biofuels is to increase significantly by 2022, mainly using cellulose and other
innovative biofuels. A legally binding quota for renewable energies (Renewable Portfolio Standard, RPS) that
was discussed controversially, as well as the reduction of subsidies for oil and gas industries in favor of tax incentives for renewable energies were not passed in the end.
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