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1 Introduction

1. Certainly since the latest assessment report
by the Intergovernmental Panel on Climate Change
(IPCC 2007), climate change mitigation has be-
come not only by far the most important issue in
environmental policy, but also a central challenge
for the community of nations. Besides massive
improvements in energy efficiency, the use of
renewable energy sources to replace fossil fuels
will make a major contribution to answering this
challenge. To this end, the European Union (EU)
plans to step up the proportion of primary energy
consumption accounted for by renewables to 20 %
by the year2020. In April 2007 the German
government confirmed its commitment to meeting
this target, stating that by 2020 some 14 % of the
energy used in heat production, 17 % used for
motor fuel and 27 % used in electricity generation
was to come from renewable energy sources. With
a share of 70 %, biomass is the most important fuel
among the renewable energy sources. In view of
the German government’s extremely ambitious
targets, there will be a very sharp increase in the
use of biomass.

It is an undisputed fact that among the renewable
energy sources, biomass offers great potential for
climate change mitigation. The German Advisory
Council on the Environment (SRU) therefore wel-
comes the fact that the EU Commission and the
German government attach great importance to
such possibilities in the context of an ambitious
climate strategy.

Nevertheless, the fact that increased use of biomass
for energy production is so plausible does not rule
out the possibility of undesirable developments. It
could even encourage a thoughtless or irrespon-
sible approach to the issue, reflected in notions of
‘inexhaustibility’ and unlimited availability The
widespread impression that biomass will permit
climate-friendly replacement of a large proportion
of fossil raw materials in the foreseeable future is
scientifically untenable. The ambitious plans for
expansion of biomass utilisation and the associated
potential for misguided developments have
prompted the SRU to issue this special report.

Among other things, undesirable developments
could arise from the fact that the expansion of
bioenergy is determined by three central political
concerns with differing prospects of implemen-
tation: Besides climate mitigation, the main con-
siderations are the promotion of rural areas and the
security of fuel supplies. These basic goals are
legitimate and frequently generate positive syner-
gies.

It is nevertheless possible for conflicts of objec-
tives to arise between agricultural, energy and

climate policy, and these may in particular be re-
flected in the parallel existence of multiple uncoor-
dinated funding instruments. One aspect missing
from these funding instruments is orientation to a
paramount objective that is intended to be the de-
ciding factor in the event of conflicts of objectives.
Without such a paramount objective, it is almost
impossible to imagine an integrated biomass
strategy with goal-oriented use of funds and opti-
mised utilisation of the scarce resource of biomass.
In view of the threat that climate change poses for
our very existence and the efficiency benefits of
such use of biomass, priority should be given to
climate change mitigation (Chapter 5).

It should be noted that biomass utilisation is sub-
ject to definite limits imposed by the available
potential. Numerous studies indicate that nationally
produced biomass as a percentage of German pri-
mary energy requirements can be increased from
the present 5 % to a maximum of 10 % by 2030. In
view of the political targets, such as admixture of
biofuels, there is a clear need to import biomass,
both from EU states and from overseas (Chapter 2).
The admixture target of 6.75 % by 2010 will in
itself tie up the entire area available for renewables
until then.

Massive expansion of bioenergy gives rise to in-
creased risks to soil, water and biodiversity. This
can put a different perspective on the existing and
assumed environmental advantages of biogenic
energy sources (Chapter 3). At both national and
international level, therefore, biomass production
and use must be designed to ensure protection of
the natural basis for life. They should satisfy the
criteria of robust sustainability (Chapter 4).

There is a need for ‘guard rails’ and concrete stan-
dards at national and international level, in order to
prevent negative impacts on production and use.
Basically such standards are the same as for the
production of food and animal feeds. To this end
the existing national environmental standards con-
tained in the best-practice provisions of national
legislation and in EU cross-compliance require-
ments must be implemented in a determined man-
ner and advanced where appropriate. But appropri-
ate standards for biomass-specific impacts are also
necessary.

Standards are necessary at international level in
particular to limit the environmental risks. Private-
sector certification systems are already offering
important conceptual approaches. They must how-
ever be developed into viable standards and incor-
porated in binding conventions under international
law. This involves a lengthy negotiation process,
which must therefore be initiated without delay.
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Such multinational conventions are clearly the
solution of choice. In addition — in the event of
failure of such conventions — there are unilateral
means of setting standards and implementing them
in accordance with WTO rules (WTO - World
Trade Organisation).

Not only the environmental, but also the social
impacts of biomass production have to be taken
into account. At national level these are not seri-
ous. At international level, however, there are
many reasons for concern, especially as regards
changes in the living conditions of the poorer sec-
tions of the population in the relevant countries. On
the other hand, expansion of demand for biomass
generates additional sources of income.

It is also necessary to investigate which of the
various usage paths — electricity, heat or motor fuel
— can make the best and most efficient contribution
to mitigating climate change. It is not an optimal
strategy if the motor fuel sector — and hence the
usage path with the lowest relative efficiency —
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receives the greatest assistance. This results in
biomass applications with greater climate mitiga-
tion potential remaining unused. In future, there-
fore, criteria of climate-friendliness, energy effi-
ciency and cost-effectiveness should have a more
decisive influence on the development and use of
biomass (Chapter 6).

In its special report, the German Advisory Council
on the Environment recommends a concept com-
prising not only environmental requirements for
biomass production, but also a bioenergy expan-
sion approach that is optimised for climate change
mitigation. Targeted funding of the market intro-
duction of technologies for energy recovery from
biomass with the priority objective of promoting
climate change mitigation is therefore justified
until these technologies are sufficiently well devel-
oped for the market. In the long term the SRU
recommends the adoption of an over-arching strat-
egy, if possible with an integrated emissions trad-
ing system at the primary trade level which also
embraces bioenergy.



2 Biomass use, demand and supply

2.1 Biomass and possible basic uses

2. Biomass for recovery of energy and mate-
rial can be produced by growing renewable raw
materials, but it also occurs in the form of biogenic
waste. Table 2-1 provides an overview of biogenic
raw materials and biogenic waste (see also Ta-
ble 2-5).

The biomass use chain encompasses production
and supply of the raw materials, various treatment
stages, and subsequent use. Figure 2-1 shows the
biomass supply chain and the two usage paths for
energy and materials. Use for materials is con-
cerned with the supply of power, heat and electric-
ity, whereas substance-oriented applications result
in products for use in their material form. Since the
two usage paths make use of essentially identical
raw materials, a situation of competition exists

Table 2-1

between them. In the case of agricultural raw mate-
rials there is also inevitably competition between
these two usage paths and the production of food
and animal feeds.

The main focus of this report is on biomass utilisa-
tion for energy. Only a brief explanation of its use
for materials is provided below. On a very long-
term perspective, however, use for materials should
be given preference over use for energy. At least
equally favourable treatment for material use
should be given, since biogenic raw materials are
the only substitute for fossil resources for use as
raw materials. By contrast, energy from fossil fuels
can be replaced by other forms of renewable en-

ergy.

Overview of origins of biomass

Renewable raw materials Biogenic waste

- Energy crops (e.g. maize,
rape, sugar beet, grasses, grain,
sunflower, poplars, willows
etc.)

- Biogenic raw materials for -
materials recovery (oil crops,
fibre crops, starch crops)

- Pasture vegetation
molasses, marc

- Forest wood

Agriculture: Crop residues (straw), slurry etc.

Forestry: Smallwood, residual wood from forestry etc.
Timber and paper industry: Waste wood, paper sludge etc.
Landscape maintenance: Green and woody prunings etc.

- Animal carcass disposal: Slaughter waste, animal fats etc.

- Food and luxury food industry: Potato slops, brewer’s grains,

- Waste management: Biogenic component of residual waste,
food waste, landfill gas from landfill sites

- Wastewater management: Sewage sludge, sewage gas

SRU/SG 2007-2/Table 2-1; data source: KALTSCHMITT and HARTMANN 2002; KNAPPE et al. 2007

2.1.1 Use for energy

3. There are many ways for energy supply
from biomass. In principle, the possibilities are
physicochemical processes, such as pressing and
extraction, biochemical conversion processes (en-
hancement processes using micro-organisms, e.g.
to produce ethanol or biogas), and the thermo-
chemical processes pyrolysis, gasification and
combustion (KALTSCHMITT and HARTMANN
2001). Figure 2-2 shows the various conversion
pathways. Apart from direct incineration and aero-
bic degradation, all processes output gaseous,

liquid or solid fuels. Depending on the purpose,
these are also burned in furnaces, engines, turbines
or — in future — fuel cells. This means that biomass
can be used to replace all forms of energy (heat,
electricity and motor fuels). Another advantage of
biomass compared with other renewable energy
sources is the fact that the good storage properties
of biomass and of the resulting biofuels permit
flexible supply of the required energy, in terms of
both time and place (KALTSCHMITT and
HARTMANN 2001; 2002; FNR 2005b).
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Figure 2-1
Supply chains and possible biomass use
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SRU/SG 2007-2/Fig. 2-1; data source: KALTSCHMITT and HARTMANN 2001

Figure 2-2
Pathways of producing energy from biomass
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SRU/SG 2007-2/Fig. 2-2; data source: KALTSCHMITT and HARTMANN 2001
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Physicochemical conversion processes are used to
produce liquid energy sources or motor fuels. The
simplest way of obtaining vegetable oils is by
pressing or crushing. Even here, however, a certain
amount of treatment is necessary to clean and treat
the input materials and the resulting oils. To make
it possible to use vegetable oils in engines, it is
necessary either to adapt conventional diesel
engines or to perform chemical interesterification
of the oils to obtain vegetable oil methyl ester
(‘biodiesel’), since they differ considerably from
conventional fuels with regard to viscosity in par-
ticular.

Biochemical conversion processes such as those
used in bioethanol or biogas production are based
on fermentation processes. From a technological
point of view these production processes are rela-
tively simple, though in the case of biogas sub-
stantial cleaning of the gas is necessary, depending
on the intended use. The gaseous fuel biogas is

used mainly to generate electricity in small-scale
power stations with combustion engines, and to
some extent in combined heat and power (CHP)
generation processes. Bioethanol is increasingly
being used as a biogenic motor fuel.

Possible thermochemical conversion processes for
biomass are pyrolysis, gasification or combustion.
In heat production, combustion processes are the
standard technology. Electricity from biomass is
usually generated in boiler and turbine systems
downstream of the combustion unit. Alternative
technologies for electricity generation which are
still at the testing or development stage are the
ORC (organic Rankine cycle) process, the gasifi-
cation process, the Stirling engine or the open gas-
turbine cycle (QUICKER etal. 2004; KALT-
SCHMITT and HARTMANN 2001). Another
possibility using thermochemical conversion is the
production of synthetic motor fuels based on bio-
mass (biomass-to-liquid — BtL).

- Explanation of important terms

Biomass: Biogenic residues and renewable raw materials

Included and excluded biomass within the meaning of the German Biomass Ordinance

- Included biomass
(Section 2 Biomass Ordinance)

- Excluded biomass
(Section 3 Biomass Ordinance)

- Plants and parts of plants
- Fuels made from plants or parts of plants

- Waste and by-products of plant and animal
origin from agriculture, forestry and commercial
fish production

- Biological waste

- Gas produced from biomass by gasification or
pyrolysis

- Alcohols produced from biomass

- Waste wood

- Vegetable oil methyl ester

- Flotsam from water body management and
shoreline management and cleaning

- Biogas produced by anaerobic fermentation

- Fossil fuels
- Peat
- Mixed municipal solid waste

- Waste wood with a

PCB/PCT content in excess of 0.005 % by
weight,

mercury content in excess of 0.0001 % by
weight

- Paper, cardboard, pasteboard
- Sewage sludge

- Port sludge and other water-body sludges and
sediments

- Textiles

- Animal carcasses not suitable for human
consumption

- Landfill gas

- Sewage gas
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- Bioenergy: Energy from biomass

- Biogas: Various micro-organisms, mainly bacteria, are involved in the fermentation process which
converts biomass into biogas. The process can be broken down into several successive stages that the
material for fermentation passes through. The organisms in the individual stages are interdependent
and rely on the metabolic products of the preceding stages. Biogas contains 55 to 70 % methane
(CH4). Its second main component is carbon dioxide (CO2), and it also contains various minor and
trace components, of which hydrogen sulphide in particular (H2S) can cause serious problems in the
use of biogas for energy. The calorific value of biogas is — depending on its methane content —
between 5.5 and 6.5 kWh/m3N. Biogas as a gaseous fuel is used primarily for electricity generation
in small-scale power stations plants in the range 0.1 to 5 MWel, and to some extent in combined heat
and power generation. The main focus is on electricity generation because of the limited
opportunities for local use of the heat produced. Before being introduced into the natural gas grid or
used as a motor fuel, the biogas has to be cleaned, thereby raising its methane content from between
40 and 75 % to over 96 %. This involves removing carbon dioxide (CO2), hydrogen sulphide (H2S),
water (H20), ammonia (NH3), and other components if necessary (FNR 2005a).

- First-generation biofuels:

- Vegetable oil fuels: Vegetable oils for use as motor fuels are obtained from sunflower, rape,
linseed etc. by means of extraction. Vegetable oil can be used in unchanged form in modified diesel
engines. The expeller cake can be used as an animal feed in bull fattening, for example. Owing to
technical difficulties, the market for vegetable oil as a motor fuel is very limited. Specifications for
rape oil as a motor fuel are defined in the preliminary standard DIN V 51605. Vegetable oils also
form the starting point for biodiesel (vegetable oil methyl ester - VOME) (FNR 2005b).

- Biodiesel: Biodiesel is produced by interesterifying vegetable oils with methanol. Today it is
firmly established on the German market as a diesel substitute and is standardised in accordance with
DIN EN 14214 (FNR 2006a).

- Bioethanol: First-generation bioethanol is obtained by fermenting sugars that occur in plants. In
Europe and the USA the main raw materials used for this purpose are wheat, rye, maize and sugar
beet. In tropical regions such as Brazil, bioethanol is largely produced from sugar cane. After
fermentation with yeast, the resulting bioethanol is concentrated to a strength of over 99 % by
volume in three subsequent stages. Slops or solubles are obtained as a by-product. Processing these
to produce animal feeds uses about 30 % of the process energy. The situation could be improved by
using the residues to produce energy (e.g. via biogas) (WAGNER and IGELSPACHER 2003;
SCHMITZ 2005).

- Second-generation biofuels:

- Compared with the first generation of biofuels, the second generation has the advantage that it is
possible to use not only parts of the energy crops (e.g. fruits containing oil), but also the entire plant
including its lignocellulosic structures.

- BtL fuels (synthetic fuels): The first step in producing synthetic fuels from solid biomass is to
obtain the ‘synthesis gas’ (mixture of H2 and CO) by thermochemical conversion (gasification),
followed by gas purification and conditioning. Hydrocarbons are then synthesized from the synthesis
gas by means of catalytic hydrogenation (Fischer-Tropsch (FT) synthesis). Possible products are a
diesel-like fuel (FT diesel) or motor gasoline and FT naphtha, methanol or dimethyl ether. BtL fuel
is not expected to make a significant contribution to overall motor fuel consumption before 2010
(KAVALOQV and PETEVES 2005; DENA 2006; REINHARDT et al. 2006).

- Bioethanol from lignocellulose: The second-generation biofuels include bioethanol from
lignocellulose. It is obtained using a microbiological fermentation process which is basically similar
to that used in production of first-generation bioethanol. The difference lies in the additional
complexity of making the raw materials available for microbiological conversion. To ensure
maximum possible conversion of the polysaccharides present in the lignocellulose to bioethanol,
ethanologenic micro-organisms are modified using bioengineering techniques (WYMAN 2001;
INGRAM et al. 1999). Like the BtL technology, bioethanol production from lignocellulose has been
developed to pilot-plant scale, but cannot yet be described as state of the art (IGELSPACHER et al.
2006).
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- Renewable raw materials: Raw materials from agriculture and forestry that are not used for food
or animal feeds, but for producing energy or materials.

- Short-rotation plantations (SRP): Production of fast-growing tree species (e.g. willow or poplar
and their hybrids) on agricultural land. The harvesting (clear-cutting) intervals for SRPs are between
1 and 10 years. Crop areas may be fertilised and irrigated ready for growing, and weed control
during early growth may be ensured by mechanical or chemical means. The rotation periods for such
plantations are 20 to 25 years (FNR 2005b).

- Theoretical potential: This is based on the physically usable supply of biomass and represents the
theoretical maximum (FRITSCHE et al. 2004).

- Technical potential: Describes the proportion of the theoretical potential that is capable of being
used in view of the current technological possibilities. Its calculation takes account of the available
utilisation technologies, their efficiency, site availability (including with regard to competing uses),
and ‘insurmountable’ structural, environmental and other non-technical constraints (FRITSCHE
et al. 2004). It does not take account of cost-effectiveness criteria.

- Combustion: Oxidation of a fuel with the release of energy. To permit high efficiency and low
pollutant emissions, the firing technology must be tailored to the specific properties of the biogenic
solid fuels. These special properties include in particular their relatively high content of volatile
substances, but also their relatively high moisture content and low ash fusion temperature. These
factors must be taken into account when designing or selecting combustion equipment. In the case of
biofuels, the focus is on solid biogenic woody fuels. The application of solid-fuel combustion
systems ranges from small combustion systems with an output of 2 to 30 kW for domestic purposes,
through use exclusively for heat production in biomass power plants with an output of 100 MW, and
co-incineration for power generation only or combined heat and power generation in coal-fired
power stations with an output of 1 GW (performance range figures are for wood. Combustion
systems designed specifically for stalk-type fuels reach outputs ranging up to 20 MW)
(KALTSCHMITT and HARTMANN 2001; 2002; THRAN et al. 2005; FNR 2005b).

- Gasification: Gasification achieves the maximum possible conversion of biomass to product gas
at high temperatures under oxygen-deficit conditions. The product gas consists of the combustible
gases CO, H2, plus small quantities of CH4 and higher hydrocarbons, CO2, N2 and steam. Owing to
the large proportion of non-combustible components, the product gases have a very low calorific
value ranging from 3 to 15 MJ/ m3N. The gas requires purification before use, especially when used
in a steam turbine for power generation or in a Stirling engine or indirect-fired gas turbine. One
advantage of gasification compared with combustion is the higher electrical efficiency (30 to 40 %).
Production of transportable and storable fuels (motor fuel production) may also result in greater
added value than is possible with direct combustion (KALTSCHMITT and HARTMANN 2001;
2002).

2.1.2 Use for materials

4, Use for materials offers a greater variety of
possible applications than use for energy. A broad
spectrum of industries are involved in the use of
biomass. These industries include wood process-
ing, building materials and insulation, textiles,
paper, and chemicals.

In view of the complex composition of biomass, it
makes sense to separate it into the basic materials
before embarking on further processing. The basic
substances of plant biomass are carbohydrates
(starch, sugar, cellulose), lignin, proteins and oils

or fats, plus various secondary vegetable sub-
stances such as vitamins, colours, flavours and
odours of widely differing chemical structure.
These basic substances are used to produce basic
chemical and process materials, polymers (plas-
tics), lubricants, paper and board, building and
insulating  materials, and  pharmaceuticals.
Figure 2-3 shows examples of the biomass utilisa-
tion chain in the case of use for material. By con-
trast with use for energy, the quantity of biomass
used is relatively small, with the exception of he
wood-processing industry (CARMEN  2004;
KAMM et al. 2006; MENRAD 2006; FNR 2006c¢).
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Figure 2-3

Utilisation chain in the case of use for material
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SRU/SG 2007-2/Fig. 2-3; data source: CARMEN 2004; KAMM et al. 2006; MENRAD 2006; FNR 2006¢

2.2. Biomass demand
2.2.1 Use for energy

5. Primary energy consumption (PEC) in
Germany came to 14,236PJ in 2005
(BMWi 2007). According to current estimates, this
demand could fall to between 12,000 and
10,500 PJ/a by 2030 (NITSCH 2007; EWI and
Prognos 2006). Primary energy consists of as yet
unconverted raw materials such as crude oil, coal
and lignite etc. Figure 2-4 shows the structure of
primary energy consumption in Germany for the
year 2005, broken down by energy sources. As
much as 36 % of primary energy requirements is
covered by petroleum. The form of energy avail-
able for use by the consumer after various conver-

sion operations is known as final energy. Examples
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of final energy sources are briquettes, petrol, heat-
ing oil, electricity etc. The form of energy arising
from its use, such as light and heat, is called useful
energy. Final energy consumption is only about
two thirds of primary energy consumption. In 2005
the figure for Germany was 9,173 PJ/a. This means
that energy losses of the order of some 36 % occur
during the conversion of primary energy sources to
final energy sources (BMWi 2007). Figure 2-5
shows the structure of final energy consumption,
broken down by the following consuming groups:
trade, commerce and services, households, industry
and transport. With the exception of trade, com-
merce and services, the shares accounted for by
these consuming groups are roughly equal, in the
region of 27 to 29 %.



Figure 2-4

Structure of primary energy consumption in Germany in 2005 (primary energy
consumption (PEC) 14 236 PJ)
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Figure 2-5

Structure of final energy consumption by consuming groups for the year 2005
(final energy consumption 9 173 PJ)
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6. Renewable energy sources covered 4.6 % of
primary energy requirements and 6.4 % of final
energy consumption in 2005 (BMU 2007b). Latest
figures indicate that in 2006 renewable energy
sources accounted for 5.3 % of primary energy
consumption and 7.4 % of final energy consump-
tion (BMU 2007a). Figure 2-6 shows the shares of
final energy supplies in Germany due to the vari-
ous renewable energy sources in 2005. Biomass
accounted for 68 % of the renewable energy
sources. In terms of heat supply alone, the share of
renewable energy sources due to biomass was as
high as 94 % (BMU 2007b). As can be seen from
Figure 2-6, solid fuels account for the largest share
of biogenic energy sources. Accordingly, bio-

energy is the most important component in the
renewable energy mix. Forecasts indicate that
biomass as a share of the renewable energy mix
will remain more or less constant in the future (for
the period until 2030) (NITSCH 2007).

Figure 2-7 shows the trend in the share due to
renewable energy sources during the period
2000 to 2006 for electricity, heat and motor fuel
consumption. It shows that there was a marked
increase in the share due to renewable energy
sources in 2005 and 2006, especially in the elec-
tricity and motor fuel sectors. The saving in fossil
fuels resulted from the use of biogenic fuels in the
form of diesel substitute (93 %) and substitution of
motor gasoline (7 %) (BMU 2007b). In total, bio-
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energy met 3 % of primary energy requirements
(466 PJ) in 2005. Some 60 % of this figure was
used to provide heat, 24 % for motor fuel and 14 %
for electricity (BMU 2007b). According to fore-
casts by EWI (Energy Institute of the University
of Cologne) and Prognos (2006), the proportion of
primary energy consumption met by renewable

Figure 2-6

energy sources could to rise to 15.4 % by 2030.
NITSCH (2007) expects that by 2030 as much as
25.1% of PEC could be covered by renewable
energy sources. As far as biomass is concerned,
this would mean that its share of primary energy
consumption would have to reach between 8 and
18 %.

Structure of final energy supply from renewable energy sources in Germany in
2005
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Figure 2-7

Energy supply from renewable energy sources in Germany during the period
2000 to 2006 and shares of PEC and FEC up to 2030
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2.2.2 Use for materials

7. The quantity of renewable raw materials
from the agricultural sector that is used for material
is relatively small compared with use for energy.

Only the share due to use of wood as material (raw
material from forestry) is very high at 69 % com-
pared with agricultural raw materials (Table 2-2).
Table 2-3 shows the quantities of renewable raw
materials used as material.

Table 2-2
Shares of agricultural and forestry raw materials used for energy and as
material
Raw material Share used as material in % Share used for energy in %
Wood (forestry) 69 31
Biomass (agriculture) 8-10 90-92

Source: MANTAU and SORGEL 2006; FNR 2006¢; HIRTH 2004

Table 2-3

Overview of quantities of renewable

raw materials for use as material

Agricultural

raw materials million Mg Forestry raw materials million Mo

Vegetable oils 0.8 Sawmill industry 15.3
Wood and wood products

Animal fats 0.35 industry 0.4
Veneer and plywood

Chemicals and paper starch 0.64 manufacture 3.3

Cellulose/chemical celluloses 0.32 Paper industry 24

Sugar 0.24

Natural fibres 0.20 Miscellaneous 15

Miscellaneous 0.12

Total 2.7 Total 23.0

Note: Total wood felled in Germany 32.6 million Mg, of which 9.9 million Mg used for energy

Source: FNR 2006¢c; KNAPPE et al. 2007

Use of agricultural raw materials as material takes
place mainly in the chemical industry. Figure 2-8
shows the structure of raw material input in the
chemical industry in 2003. According to this, the
share due to renewable raw materials comes to
2.3 million Mg. or 12 %. However, the share of
petroleum used in the chemical industry, at
15 million Mg. is only around 4 % of total con-

sumption in Germany (ROTHERMEL 2006). Al-
though this makes the chemical industry one of the
‘small consumers’ of petroleum, the use of this raw
material is absolutely essential for production in
this branch of industry. Fossil raw materials can
only be replaced by biogenic raw materials,
whereas energy from fossil fuels can also be re-
placed by other kinds of renewable energy.
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Figure 2-8

Structure of raw materials input in the chemical industry
in 2003
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Source: ROTHERMEL 2006

2.3 Biomass supply for use as energy

8. The available biomass depends partly on the
usable biogenic waste and partly on the renewable
raw materials that can be produced. Several studies
have attempted to forecast the usable potential of
biomass available in Germany for use as energy
having regard to existing technical and environ-
mental restrictions (technical potential), for the
period to 2030.

Generally speaking, potentials are closely con-
nected with framework conditions. Biogenic waste
is connected above all with agricultural, forestry
and waste management framework conditions such
as crop and management forms, competing uses
etc., but also with socioeconomic influences such
as population development, age structure, envi-
ronmental awareness, consumer habits etc. Renew-
able raw materials potential depends especially on
the assumptions made in the field of agriculture
and forestry (production increases), and also on
assumptions about food supply (degree of self-
sufficiency) and nature conservation. These
framework conditions may change in the course of
time. When forecasting potentials for different
points in time it is necessary to make various as-
sumptions about the future framework conditions,
which give rise to different forecasts about poten-
tials.

9. To make it possible to estimate future bio-
mass potential, this chapter will consider the results
of the following studies:
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- Oko-Institut (FRITSCHE et al. 2004): Material
flow analysis for sustainable use of biomass for
energy purposes,

- Deutsches Zentrum fur Luft- und Raumfahrt
(DLR) (NITSCH etal. 2004): Ecologically
optimised expansion of renewable energy
utilization in Germany,

- Institut  fur  Energetik und  Umwelt
gemeinnitzige GmbH (IE-Leipzig) (THRAN
et al. 2005): Strategies for sustainable biomass
use in the European context,

- European Environment Agency (EEA 2006):
How much biomass can Europe produce
without harming the environment?

The studies by the Oko-Institut and the DLR con-
sider biomass potential in Germany only, whereas
the studies by IE-Leipzig and the EEA set out the
potential in Germany and at EU level. The follow-
ing discussion examines the potential in Germany
only. Starting from the base year 2000, the three
studies determined this for the years 2010 and
2020, and the Oko and DLR studies for 2030 as
well.

The individual studies looked at various scenarios.
These are set out in Table 2-4. A basic distinction
is made between



- areference scenario that continues the existing
trend,

- an environmental scenario designed to take
special account of environmental and nature
conservation requirements, and

- a scenario aimed at maximising biomass
availability.

The Oko-Institut study is the only one to include a
reference scenario. The Basic (DLR), Current Poli-
cies (CP) (IE-Leipzig) and Biomass (Oko-Institut)
studies all focus on maximising the supply of bio-
mass, and are intended to represent an upper limit
for biomass utilisation. However, they do not con-
form entirely to existing legal provisions, espe-
cially with regard to nature conservation, for ex-
ample the obligations of the Laender to create a
biotope network in accordance with Section 3
Federal Nature Conservation Act (Bundesnatur-
schutzgesetz — BNatSchG), with the result that
these scenarios overestimate the potential and can-
not therefore be regarded as an upper limit as
things stand at present. For this reason they should
not be taken as a basis for drawing up political
objectives with regard to biomass utilisation.

The environmental scenarios Umwelt (Oko-
Institut), Naturschutz-Plus (DLR) and Environ-
ment+ (IE-Leipzig) take special account of
environmental and nature conservation issues. The
EEA study (2006) looks exclusively at an
environment-oriented scenario. They set out to take
Table 2-4

account of legal requirements, though this is
somewhat doubtful in the case of the Environ-
ment+ scenario, since it does not entirely comply
with the legal framework conditions either (see
Section 2.3.2). More extensive nature conservation
demands of the kind formulated by the German
Advisory Council on the Environment (SRU) (for
example that 5% of the area under forest in
Germany be designated as total reserves, and that
in the medium term up to 15 % of the total area of
Germany be set aside for nature conservation pur-
poses (SRU 2002, p. 41)), are only partially taken
into account in the EEA study, which means that
the names Naturschutz-Plus and Environment+
suggest closer attention to nature conservation
demands than is in fact assumed in these studies.

All studies indicate a more or less constant poten-
tial of biogenic waste up to 2030, though the po-
tential varies depending on the scenario. With
regard to renewable raw materials, the various
scenarios show great differences in potential. The
highly ambitious potentials aimed at maximisation
of biomass would appear to be unrealistic, both for
biogenic waste and for renewable raw materials, if
the legal requirements with regard to nature con-
servation are to be respected. The following sec-
tions provide a detailed consideration of the results
of the studies, separately for biogenic waste and
renewable raw materials.

Overview of the potential studies examined

Institution, source Scenarios

Assumptions

Oko-Institut Reference scenario

(FRITSCHE et al. 2004)

Environment scenario

Biomass scenario

Continuation of trend with regard to political
goals; current nature conservation and
environmental requirements are taken into
account partially (50 %) for 2020 and
completely for 2030 (e.g. land requirements
for nature conservation, according to
KOPPEL et al. (2004) some 7 % or arable
land must be used for the biotope network)

Efficiency improvements and expansion of
renewable energy sources; current nature con-
servation and environmental requirements are
observed in full from 2020 onwards (see refer-
ence scenario)

Maximum biomass supply; unlike the above
scenarios, only 50 % of current environmental
and nature conservation requirements are ob-
served

DLR
(NITSCH et al. 2004)

Basic scenario

Maximum biomass supply; minimum nature
conservation requirements are observed;
Starting point for waste potential is the Oko
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Naturschutz-Plus
scenario

biomass scenario, additions are made for
straw, unused forestry wood and landscape
maintenance biomass; The starting point for
the renewable raw materials potential is the
Oko reference scenario, but no compensation
areas or nature conservation areas are
included; ploughing of pasture is not ruled out
(as in other scenarios)

Greater attention is paid to nature
conservation demands on the basis of current
environmental and nature conservation
requirements (Section 3 and Section 5 Federal
Nature Conservation Act (BNatSchG) — 6 %
of agricultural and forestry land is to be used
as biotope network; maintenance of or
increase in pasture share, but increase in
extensive use; open land biotopes,
maintenance of coppice and composite forest
uses);

Here too the starting point is the basic data
from the Oko study on current land use,
deductions and additions are made for the
above mentioned nature conservation
requirements

IE-Leipzig*
(THRAN et al. 2005)

Current-policy scenario
(CP)

Environment scenario
(E+)

Based on current political developments for
the promotion of agriculture and renewable
energies (existing EU agricultural and energy
policy framework conditions for the period to
2020) and on political guidelines for future
development:

Fallow land is 100 % available for energy
crop production

Reduction in surplus production to free up
land for energy crop production

Reallocation of settlement, transport and
nature conservation land in accordance with
current situation

Increases in plant and animal production
yields

Based on more environment-oriented land use
(increased attention to nature conservation
requirements) and greater climate change
mitigation efforts and funding of renewable
energy sources:

Only 70 % of fallow land used for energy
crop production

Reduction in surplus production to free up
land for energy crop production

Additional reallocation of 2.5 % (2010)
and 5 % (2020) of arable land for straight
nature conservation purposes without any
yield

Halving of yield increases for pasture
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EEA
(EEA 2006)

No breakdown into
scenarios

Framework conditions for agricultural
potential:

30 % organic farming
3 % set-aside of existing arable land

Extensively farmed crops such as pasture
are retained

Use of energy crops with low
environmental impacts

Framework conditions for biogenic waste:
No use of root or leaf material
No intensified use of protected forest areas

Account taken of site-specific nutrient
cycles

Additional 5 % of forest area placed under
protection

Waste minimisation as supreme goal

Recycling of waste takes priority over use
for energy

Biowaste composting discontinued in
favour of use for energy

Increased organic farming share ties up
more agricultural waste such as straw

*Distinction between scenarios based solely on agricultural land potential

SRU/SG 2007-2/Table 2-4; data source: FRITSCHE et al. 2004;

NITSCH et al. 2004; THRAN et al. 2005; EEA 2006

2.3.1 Biogenic waste

10.  The use of biomass occurring in the waste
management industry (within the meaning of the
Closed Substance Cycle and Waste Management
Act (Kreislaufwirtschafts- und Abfallgesetz —
KrW-/AbfG) and as agricultural and forestry waste
(outside the scope of the Krw-/AbfG) constitutes
an important potential for biomass utilisation. On
the basis of data from 2000 to 2002, KNAPPE

etal. (2007) calculate a volume of nearly
110 million Mg dry matter per annum (theoretical
potential), but the technical potential amounts to
only about 65 % (approx. 70 million Mg dry matter
per annum) of the theoretical potential (KNAPPE
et al. 2007). However, even this technical potential
has hitherto only been used to a small extent for
energy (LEIBLE etal. 2003). Figure 2-9 and
Table 2-5 show this theoretical potential of bio-
genic waste according to KNAPPE et al. (2007).
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Figure 2-9

Overview of the structure of total biogenic waste
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Source: KNAPPE et al. 2007

Table 2-5

Theoretical and technical/environmental potential of biogenic waste in Germany

Theoretical potential in | Technical
1,000 Mg dry
matter/a % potential in %
Waste from forestry, wood and paper industries
Sawmill by-products 5,761 5.2 100
Bark 647 0.6 94
Waste wood 9,680 8.8 100
Waste paper (final consumers) 12,330 11.2 |82
Paper sludge 580 0.5 100
Residual wood from forestry, miscellaneous smallwood 16,600 151 |75
Total waste from forestry, wood and paper industries 45,598 415 |92
Waste from agriculture
Cereal straw 30,970 282 |12
Rape straw and beet/potato foliage 14,720 134 |42
Other harvest residues 890 0.8 no data
Slurry 20,143 184 |91
Total waste from agriculture 66,723 60.8 |49
Biotope and landscape maintenance
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Roadside pasture (maximum) 778 0.7 56
Private and public pasture (excluding wood) 638 0.6 73
Biotope maintenance (maximum) 1,913 1.7 50
Total biotope and landscape maintenance 3,329 3.0 60
Animal carcass disposal
Slaughter waste 59 0.1
Bone meal 189 0.2
Animal fats 284 0.3
Animal meal 388 0.4
Total animal carcass disposal 920 0.8 95
Food and popular stimulants industry
Potato slops 43 0.04
Marc 63 0.1
Brewer’s grains 700 0.6
Molasses 720 0.7
Total waste from food and popular stimulants industries 1,526 14 95
Waste management
Waste textiles (quantity collected) 716 0.7
Food waste 43 0.04
Household biowaste 2,400 2.2
Biogenic component of residual waste 2,844 2.6
Total waste management industry 6,003 55 95
Wastewater management
Grease trap contents 67 0.1
Sewage sludge 2,195 2.0
Total wastewater management 2,262 21 95
Total 109,761 100 |65
*percentages for technical potential refer to absolute figures for theoretical potential
Source: KNAPPE et al. 2007 and own estimates

11.  When determining the energy use potential
of biomass from waste it is necessary to take ac-
count of how this — existing — biomass is already
being used. Competing uses, for example material-
oriented uses as wood material in the particle board
or paper industries or for soil improvement (or-
ganic fertiliser, mulching material), reduce the
potential for use as energy, but are frequently de-
sirable and environmentally appropriate uses. For
example, it is necessary to leave up to 80 % of
straw on the fields in the interests of soil conser-
vation (FRITSCHE et al. 2004).

12.  Figure 2-10 shows the biogenic waste
potentials revealed by the various studies and
scenarios. The highest figures were determined in
the Basic scenario of the DLR study and in the CP
scenario of the IE-Leipzig study. For the base year
2000 the technical potential for biogenic waste is
given as 52310908 PJ/a, or 3.7% to 6.4 % of
present primary energy consumption. From 2000 to
2030, all scenarios describe only minor changes in
potential. Depending on the scenario there is an
increase or even a slight decrease in potential. In
almost all scenarios, an increase in technical po-
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tential is assumed in the fields of residual wood, | change mitigation, fermentation is regarded as
separately collected organic household waste, land- | more useful than composting, and priority is there-
scape maintenance material and sewage sludge. | fore given to fermentation of organic household
The increase in organic household waste is based | waste (cf. FRITSCHE et al. 2004; NITSCH et al.
on the assumption that, in the interests of climate | 2004; THRAN et al. 2005).

Figure 2-10

Overview of biogenic waste potentials in potential studies
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*No breakdown into scenarios in the IE-Leipzig and EEA studies.
**No figures for 2000 in the EEA study.
Source: FRITSCHE et al. 2004; NITSCH et al. 2004; THRAN et al. 2005; EEA 2006

13.  In Figure 2-11 the biogenic waste potentials | scenarios, unlike the other scenarios, assume
are broken down by individual fractions for the | 100 % mobilisation of the residual wood from
year 2000 (except for the potential from the EEA | forestry plus additional usable forestry wood, since
study (2006), where no breakdown was available). | these scenarios did not have an exclusive focus on
The largest share of biogenic waste potential is | use as material. However, the assumption of 100 %
accounted for by woody waste. This totals at least | mobilisation seems very questionable, and these
half, and in the Basic and CP scenarios it comes to | higher figures must be looked at in a critical light.
over 60 %. In terms of mass, however, the biogenic | Another major difference between the scenarios
waste figures in KNAPPE etal. (2007) show | exists regarding the assumed straw potential. Here
greater potential in the field of agricultural bio- | too, the CP scenario of the IE-Leipzig study
genic waste. The greater energy potential of woody | assumes that 100 % of the straw can be made
waste is due to the higher calorific value than agri- | available for use as energy, which seems very
cultural waste, so the data can be taken to agree. dubious for soil conservation reasons. The marked
rise between 2000 and 2010 in the Naturschutz-
Plus scenario (DLR) is due to landscape mainte-
nance material, where use for energy is not
assumed until 2010. As shown in Figure 2-11, the

The biggest differences between the studies are to
be found in the assumed wood potential. For
example, the CP (IE-Leipzig) and Basic (DLR)
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difference between the Reference and Environment
scenarios and the Naturschutz-Plus scenario is also
due to the use of landscape maintenance material
and open land.

However, in view of the lack of adequate informa-
tion about the framework conditions assumed in
the studies, it is hardly possible to discuss the

Figure 2-11

results in more detail. On the whole, the potential
figures in the Reference (Oko-Institut), Environ-
ment (Oko-Institut) and Naturschutz-Plus (DLR)
scenarios and the EEA study appear to be the most
realistic, since these scenarios take account of basic
environmental and nature conservation require-
ments and thus indicate the ecological potential for
biogenic waste.

Overview of biogenic waste potentials in the potential studies for the year 2000,
broken down by individual biogenic waste fractions*
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Source: FRITSCHE et al. 2004; NITSCH et al. 2004; THRAN et al. 2005; EEA 2006

2.3.2 Renewable raw materials

14. The key parameters for renewable raw
materials potential are the available crop area and
the energy crop yields per unit area. The total land
area of the Federal Republic of Germany is ap-
proximately — 35.7 million hectares.  Of this,
11.9 million ha (33.3 %) was used as arable land in
2005. In 2006 some 1.6 million ha was used for
growing renewable raw materials (approx. 13 % of
the arable land). The oil-bearing crop rape, which
is used primarily for the production of biodiesel,
accounts for the largest share of the crop area, with

approx. 1.1 million ha. Far behind, with less than
0.3 million ha crop area, come energy crops such
as maize, grain or grasses. The remaining area
(approx. 0.2 million ha) was used for growing
plants for use as material (FNR 2006b).

Thus before calculating an energy potential for
renewable raw materials, it is first necessary to
determine the available area potential. A sub-
sequent step involves making assumptions about
the crops grown, their yields per unit area, and the
conversion technologies employed, in order to
determine the energy potential.
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15.  Figure 2-12 shows the crop area potentials
for renewable raw materials, as determined in the
various studies and scenarios for the years 2010,
2020 and 2030 (cf. Item 9). All studies and sce-
narios forecast an increase in the potential crop
area for renewable raw materials, but there are
considerable differences between the studies and
also between the scenarios. The IE-Leipzig study

Figure 2-12

arrives at the highest crop area potentials for 2020,
with 4.2 million ha arable land plus 1 million ha
pasture for the Environment+ scenario and
5.6 million ha arable land plus 1.8 million ha pas-
ture for the CP scenario. The crop area potential of
the CP scenario, at 7.3 million ha, corresponds to
43 % of the present area in agricultural use, and
thus appears to be very high.

Overview of crop area potentials in Germany for renewable raw materials, as
shown by various studies for the period 2010 to 2030 (excluding pasture)
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Among other things, the biggest differences result
from different assumptions about productivity
trends, the degree of food self-sufficiency, popula-
tion development, attention to nature conservation
aspects, the shares due to fallow land and organic
farming, and land take. This is illustrated by the
following examples. For instance, the high poten-
tial estimates in the IE-Leipzig study are partly due
to the fact that no account was taken of protected
areas. The IE-Leipzig proceeds on the assumption
of 17.02 million ha of farmland, whereas the other
two studies work on the basis of 15.78 million ha.
Moreover IE-Leipzig, and also DLR, lay down in
their basic scenarios a self-sufficiency level of
100 % for milk and meat production, whereas the
other scenarios assume a self-sufficiency of 102 %.
Both studies assume a substantial decline in self-

36

sufficiency levels. At present, for example, the
figure for beef is as high as 124 % (BMELV 2007).
This reduction is intended to reflect the deregula-
tion of the market. A resulting drop in prices leads
to additional release of arable land currently used
for food production. The release of pasture gives
rise to the problem of ploughing up pasture, but
this is only taken up by the IE-Leipzig in its CP
scenario. The EEA (2006) also assumes deregula-
tion of the market for animal products by 2025. All
other studies assume a constant increase in plant
production in line with the trends of recent years.

Another reason for the differences in crop area
potential is the different extents to which the sce-
narios take account of nature conservation inter-
ests. As already mentioned, the Biomass (Oko-



Institut), Basic (DLR) and CP (IE-Leipzig) sce-
narios do not take account of nature conservation
interests to the same extent as the conservation-
oriented scenarios Environment, Naturschutz-Plus
and Environment+ and the EEA study (see also
Table 2-4). These latter scenarios also differ in the
way they take account of nature conservation inter-
ests. Depending on the study, for example, the
NATURA 2000 conservation areas, which cur-
rently account for 13.5 % of Germany’s land area,
21.4 % being used for agricultural purposes and
17.8 % as pasture (BfN 2006; RATHS et al. 2006),
are not or not fully included in the Biomass (Oko-
Institut), Basic (DLR) and CP (IE-Leipzig) sce-
narios. The statutory biotope network area re-
quirement of 10 % of the total area of Germany
(Section 3 Federal Nature Conservation Act) is
taken into account differently in the different
studies. Fritsche et al. (2004, Oko-Institut) work on
the basis that as well as the existing biotope areas it
is necessary to place an additional 7 % each of the
arable and pasture areas under conservation for
biotope network purposes in order to satisfy the
statutory requirements. As basic data for these
assumptions they cite a short report by Koéppel
etal. (2004) which was prepared as part of this
project. There is also a difference between the
Reference and Environment scenarios as to when
this 7% has to be completely achieved. In the
Reference scenario the requirement is not met until
2020, in the Environment scenario it is met com-
pletely by 2010. In 2030 there is little difference
between the Reference and Environment scenarios
in line with the varying areas devoted to organic
farming. Nitsch etal. (2004, DLR) reduce the
additional biotope network component to 6 %, but
apply this percentage not only to arable land, but
also to pasture and forest areas. Corresponding
figures are also taken from Koppel etal. (2004).
This additional nature conservation land is taken
into account in the Naturschutz-Plus scenario only,
and not in the Basic scenario. Thran et al. (2005,
IE-Leipzig) integrate conservation areas in the
Environment+ scenario only. They put the percent-
age of arable land at 2.5 % in 2010 and 5% in
2020. “The idea that by 2010 up to 10 % of arable
land will appropriated for nature conservation and
conversion to more extensive farming,” is de-
scribed as an ‘assumption going beyond the realm
of reality’ (THRAN et al. 2005, p. 105). The EEA
study proceeds on the assumption that by 2030
some 3 % of intensively farmed arable land will be
available for nature conservation. It should how-
ever be noted that this study relates to 15, and the
IE-Leipzig study to 22 states of the EU. Whereas
the basic data (KOPPEL et al. 2004) for the Envi-
ronment and Naturschutz-Plus scenarios can be
regarded as adequate for taking account of the
current environmental and nature conservation
regulations, this seems questionable in the case of

the biomass-related scenarios, and also in the Envi-
ronment+ scenario. The assumptions about nature
conservation areas in the EEA study must also be
regarded as low for the situation in Germany. A
more individual consideration of the individual EU
member states would have been desirable in both
the EEA study and the IE-Leipzig study.

Which crops are used on this potential area, and in
what proportions, is another nature conservation
aspect which does not affect the potential area, but
does affect the potential yield of the land. How-
ever, only the EEA study considers this aspect in
relation to nature conservation and the environ-
mental assets water and soil.

In general, the boundary conditions, as mentioned
above, are not described sufficiently clearly in the
studies, making it difficult to compare the results
and virtually impossible to attempt a detailed dis-
cussion of the differences in potential. It is how-
ever clear that the Biomass (Oko-Institut), Basic
(DLR) and CP (IE-Leipzig) scenarios do not ap-
pear realistic in the light of the present environ-
mental and nature conservation framework, and
these results should therefore not be taken as basic
data for political decisions. Although the other
scenarios take account of this framework at least to
some extent, none of the scenarios caters ade-
quately for nature conservation interests. For ex-
ample, no scenario describes more far-reaching
nature conservation requirements, e.g. the recom-
mendation by the German Advisory Council on the
Environment (SRU) that 5 % of Germany’s forests
be designated as total reserves, and that in the me-
dium term up to 15 % of the total area of Germany
be set aside for nature conservation purposes (SRU
2002, p. 41).

16.  In order to derive an energy potential from
the area potential, it is necessary to make assump-
tions about crop species used, including any pre-
scribed crop rotation, and about possible produc-
tion increases and the various use options with
different technologies. Since these assumptions
vary greatly between the different studies and are
not adequately explained, the energy potentials
described in the individual studies for renewable
raw materials are not set out here. Instead,
Figure 2-13 provides an overview of possible en-
ergy yields of renewable raw materials per hectare
to show the differences between various use op-
tions, and an estimate of energy potentials of the
various usage paths is given in Figure 2-14. The
overview in Figure 2-13 shows clearly that using
solid fuels such as wood from short rotation plan-
tations to produce heat or combined heat and
power, or using biogas and vegetable oil to produce
combined heat and power, results in much higher
energy Yyields per hectare than using energy crops
to produce motor fuels or to generate electricity
only. As far as motor fuels are concerned, using
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biogas results in even higher energy yields than
using liquid biofuels such as ethanol, BtL or bio-
diesel. If the entire plant is used by means of en-
zymatic digestion of lignocellulose in the fermen-

Figure 2-13

tation process for the production of bioethanol, it is
possible to increase bioethanol energy yields still
further. However, this use option is still at the
development stage.

Overview of current energy yields (net) of renewable raw materials for different
usage paths in GJ/ha
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SRU/SG 2007-2/Fig. 2-13; data source: LfU 2004; ARNOLD et al. 2006; DENA 2006; FNR 2005b; 2005a; 2006a;

KEYMER & REINHOLD 2006; SCHINDLER & WEINDORF 2006

With regard to the energy potential from renewable
raw materials which is under discussion here, it is
clear that CHP generally results in higher energy
potentials than motor fuel. This is also illustrated in
Figure 2-14. This diagram shows the possible en-
ergy yields of the various area potentials of the
Environment and Reference scenarios of the Oko
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study and the Naturschutz-Plus scenario of the
DLR study for the year 2010, for the options motor
fuel only, solid fuel only, and 50/50 motor fuel and
solid fuel. As one might expect, the energy poten-
tial is lowest for motor fuel only. However, only
bioethanol and biodiesel are considered in this
estimate, since only these first-generation fuels are




available in the near future. But even when using
BtL fuels (second-generation fuels), the energy
yields per hectare are expected to be only 20 to
25 % higher. This increase in yield is due to the
fact that these fuels, unlike present-day biofuels,
use the entire plant. Thus even with the second
generation, there will still be significant differences
in energy potentials between CHP and motor fuels
(DENA 2006). Large-scale production of this syn-
thetic fuel is not expected before 2010, however
(SCHUTTE 2006). It is difficult to predict the
timing of large-scale production, but conservative
forecasts expect it to start around 2020
(REINHARDT et al. 2006). In view of the uncer-
tainty about the availability of this technology, it
should not be taken into account at all for the pe-
riod up to 2010; for the period up to 2020, only
realistic percentages should be included.

Figure 2-14

As well as the energy potential, Figure 2-14 also
shows its percentage share of primary energy con-
sumption in Germany. Until 2010 this ranges from
0.05 to 2.3 %, depending on the scenario and use
path. By 2030 this potential could increase to
nearly 5% on the basis of the Reference scenario
of the Oko-Institut study. Thus together with the
biogenic waste potential it would be possible in
2030 to supply a maximum of 10 % of primary
energy requirements (based on a PEC of approx.
12,000 PJ/a according to EWI and Prognos 2006).
This makes the expansion targets described in
NITSCH (2007) and BMU (2007¢) (17 % biofuel
share, 27 % renewable energy share of electricity
generation, and 14 % renewable energy share of
heat production by 2020) look very ambitious, and
means that they cannot be achieved with biomass
of German origin.

Energy potentials in PJ/a and share of primary energy consumption* for the
year 2010 for the Environment (Umwelt) and Reference scenarios of the Oko-
Institut study and the Naturschutz-Plus scenario of the DLR study, assuming use
of land for 100% motor fuels**, 100% solid fuels***, and 50% motor fuels**
plus 50% solid fuels***
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** 1/3 bioethanol component with 50 % grain ethanol and 50 % sugar-beet ethanol with an average energy yield
of 59 GJ/ha; 2/3 biodiesel component with an energy yield of 35 GJ/ha

*** Energy yield as average of wood from short-rotation plantations 166 GJ/ha

SRU/SG 2007-2/Fig. 2-14; data source: FRITSCHE et al. 2004; NITSCH et al. 2004;

EWI and Prognos 2006

39




If one considers the political target of the Motor
Fuel Quotas Act, which requires that alternative
motor fuels account for 6.75 % of total motor fuel
consumption in Germany from 2010 onward, it is
clear that if one third of the quota consists of bio-
ethanol and two thirds of biodiesel, an area of
nearly 3 million ha will be needed for growing
renewable raw materials for such uses. This land
requirement is marked in Figure 2-12. It is clear
that according to the results of the scenarios
described here as acceptable (Environment and
Reference of Oko-Institut study, Naturschutz-Plus
of DLR study, and EEA study), this target cannot
be achieved with Germany’s national raw materials
production. It must also be borne in mind that this
estimate of areas for biofuel crops does not con-
sider any other energy uses of the renewable raw
materials.

Reinhardt and Gértner (2005) also come to the
conclusion that, after allowing for other land-
depleting uses (such as sustainability criteria with
regard to erosion control, Section 3 Federal Nature
Conservation Act and organic farming, surface
sealing and compensatory areas) and assuming
100 % self-sufficiency in the food sector, there will
not be sufficient national area available for the
production of biofuels — quite apart from the area
requirements of other forms of bioenergy.

This shows that the targets for the use of biomass
can only be met by importing considerable quanti-
ties of biomass or bioenergy sources, unless there
is a reduction in food self-sufficiency, which would
create a need for increased food imports. In view of
the European target of 10 % biofuel component by
2020 and the German political target of 17 % bio-
fuel component by 2020 (BMU 2007c), the import
requirements will probably rise, even with in-
creased yields in crop production and the prospect
of large-scale use of second-generation biofuels
such as BtL and ethanol from lignocellulose. Thus
the ambitious political targets for biofuel use will
encourage imports of biomass and/or bioenergy
sources, and the consequences of this have not yet
been taken into account (cf. Chapters 3 and 4).

Biomass can also be imported from other European
countries. Increased growing of biomass is ex-
pected in Eastern Europe in particular. According
to DAM et al. (2007), it will be possible by 2030
for biomass from Central and East European coun-
tries to meet up to 10 % of European energy re-
quirements (approx. 108 EJ). This presupposes that
the agricultural sector adapts to West European
standards and uses ‘high-input’ cropping methods.
On the other hand, if one assumes 20 to 30 % or-
ganic farming and other less intensive cropping
methods, the potential is only around 5 % of Euro-
pean energy requirements (DAM etal. 2007).
Moreover, the forecast does not take any account
of the downward trend in summer rainfall that is
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predicted for Eastern Europe as a result of climate
change (IPCC 2007). This, like less intensive crop-
ping methods, can also result in a drop in potential.
Thus imports from non-European states will be
necessary if the European expansion targets for
bioenergy by 2020 are to be met.

24 Summary

17.  Biomass occurs in the form of biogenic
waste and is also produced through growing of
renewable raw materials by the agricultural and
forestry sectors. This biomass can be used in many
different ways to produce material and energy. Use
as energy takes the form of electricity, heat and
motor fuels. On the materials front, biomass can be
used to replace almost the entire spectrum of fossil
raw materials, as it is possible to produce numerous
basic substances and chemical products for various
branches of industry (e.g. cosmetics, soaps,
paints/inks, hydraulic fluids, waxes, plastics, tex-
tiles, building materials). In view of its great politi-
cal relevance, however, the main focus of this
special report will be on the use of biomass for
energy. Nevertheless, it is important not to forget
that use as energy competes with use as material,
and that this competition is intensified by strong
promotion of use for energy.

In Germany the annual primary energy requirement
is around 14,000 PJ/a. By contrast, final energy
consumption is around 9,200 PJ/a. Conversion
losses thus total some 36 %. Reducing primary
energy consumption and reducing the losses from
conversion into final energy therefore offer great
potential savings. Renewable energy sources cur-
rently cover 5.3 % of primary energy requirements
or 7.4 % of final energy consumption. Forecasts
indicate that the proportion of primary energy
requirements accounted for by renewable energy
sources can increase to between 11 and 25 % by
2030, depending on the scenario. Within the re-
newable energy sector, the share due to biomass is
currently around 70 %. This relative contribution
of biomass is to be maintained in the future, with
biomass aimed to cover a targeted 8 to 18 % of
primary energy consumption.

The available supply of biomass is linked to nu-
merous framework conditions. The technical po-
tential of biogenic waste from the forestry and
timber industry, agriculture, carcass disposal, the
food industry and the waste and wastewater indus-
tries is in the region of 70 million Mg per annum, a
large part of which is not yet used for energy pur-
poses. For environmental and economic reasons it
will not be possible to make full use of the bio-
genic waste potential (e.g. in the case of straw and
residual wood from forestry). Studies to date ap-
pear to indicate that by 2030 some 4 to 5% of
current primary energy consumption will be avail-
able from biogenic waste. This potential should be



fully used before there is any expansion of biomass
production, though it should be noted that envi-
ronmental limits must be placed on the use of bio-
genic waste from agriculture and forestry (straw
and residual wood from forestry).

The supply of renewable raw materials has also
been investigated in numerous studies. There are
substantial differences between the scenarios de-
scribed. The crucial parameters for such scenarios
are the crop area available and the energy yields
per unit area. Realistic estimates expect that an
increase from the present 1.6 million hectares of
farmland to around 3 to 4 million ha is possible by
the year 2030. This increase depends to a large
extent on how much land is needed for food pro-
duction and what standards are laid down for the
protection of soils, water bodies and biodiversity.
The crop structure also has a great influence on the
renewable raw materials potential because of the
differences in yields and potential increases in
yield. Different crops and conversion paths result
in different energy potentials in the production of
renewable raw materials. Much higher energy
potentials can be achieved by using the crops for
CHP generation in the stationary sector than if the
same area is used for producing biofuels. Depend-
ing on the conversion path, for example, between
0.05 and 2.3 % of primary energy requirements can

be met with renewable raw materials by 2010.
Expansion to up to 5 % of primary energy require-
ments seems conceivable by 2030. Together with
the biogenic waste potential, this results in a
maximum combined bioenergy contribution to
primary energy consumption of 10 % by 2030.
Thus the targeted expansion to up to 18 % of pri-
mary energy requirements (see Item 6) and the
current political target of 17 % biofuel share by
2020 would not seem to be possible with biomass
of national origin. Assuming the present use of
first-generation biofuels, the entire theoretically
available area potential would be necessary merely
to achieve the existing biofuel quota of 6.75 % by
2010.

It is clear from the above that ambitious targets for
the production of electricity, heat and motor fuels
from biogenic raw materials and biogenic waste
cannot be achieved with biomass of national origin.
Further expansion targets of the kind planned by
the EU for the motor fuel sector (10 % admixture
by 2020) will further increase this pressure to im-
port, even given increased yields in crop produc-
tion or more efficient technologies. Thus the ambi-
tious bioenergy expansion targets will boost im-
ports of biomass and bioenergy sources without
taking any account of possible adverse conse-
quences of such imports.
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3 Impacts on environment and society

18.  The following section provides a brief over-
view of the present state of knowledge regarding
the impacts on the environment and society of
growing and using renewable raw materials. It
looks at the growing of biomass and its production
and use for energy in both a national and an inter-
national context.

3.1. Environmental impacts
3.1.1 Life cycle analysis of bioenergy

19. A satisfactory comprehensive environ-
mental ‘balance sheet’ (life cycle assessment —
LCA) of the kind necessary for sound forecasting
of the environmental impacts of biomass has yet to
be achieved. This is due to the fact that life cycle
assessments are sometimes extremely complex
(REINHARDT et al. 2006) and that research is not
keeping up with developments in practice (cf.
HERRMANN and TAUBE 2006; RODE etal.
2005).

A life cycle assessment is a statement of the envi-
ronmental impacts of a product, production process
or other process, service, or production location. It
is usual to prepare comparative life cycle assess-
ments with the aim of comparing the environ-
mental impacts of products, processes or services
that have the same purpose or function. The meth-
ods used for life cycle assessment (LCA) are as
laid down in the international standards 1SO 14040
and ISO 14044 (cf. also UBA 2000).

As far as the use of biomass is concerned, the main
focus is on the potential climate change mitigation
effect. To make it possible to compare the climate
protection effects of the usage paths ‘heat’, ‘elec-
tricity” and ‘mobility’ and the different application
options within these paths, it is necessary to have

Table 3-1

comparable life cycle assessments. One precondi-
tion for such life cycle assessments is that they
consider the entire life cycle from growing the
renewable energy crops to use of the crops to ob-
tain energy. Co-products also play a crucial role.

Life cycle assessments performed to date suffer
from a lack of comparability because of the choice
of different accounting frameworks (system
boundaries). In particular, many studies concerned
with the greenhouse effect disregard emissions
arising from the growing of biomass crops. It has
to be remembered that in Europe the agricultural
sector is the biggest emitter of nitrous oxide (N,O)
and methane (CH,). In Germany it accounted for
about 13 % of total greenhouse gas emissions
(BMELYV 2006b). Table 3-1 shows the parameters
examined in three studies selected by way of ex-
ample. However, a conclusive assessment of the
climate change mitigation potential is only possible
if the LCA also takes account of the production
processes involved (cf. Items 20, 35).

The comparison of the three selected studies shown
in Table 3-1 illustrates the differences in account-
ing framework, in other words the system bounda-
ries that define which processes are attributed to
the resulting product (in this case biomass). In view
of these differences in basic framework and basic
data between different studies of the ecological
impacts of biomass use, it is difficult to arrive at a
clear assessment. This means, for example, that it
is currently impossible to produce a conclusive
greenhouse gas statement and to assess the poten-
tial that biomass use offers for climate change
mitigation. For this reason there is an urgent need
for life cycle analyses to take account of all pro-
duction processes and the associated emissions

(“from well to wheel’ or “from cradle to grave”).

Factors considered in life cycle analyses of the
production and use of biomass

Examples of different environmental studies
Life cycle factors KLOBASA and CONCAWE REINHARD
RAGWITZ 2005 | et al. 2006 T et al. 2006
Land use changes
Acidification (SO, equivalent) X
Nutrient input (PO, equivalent) X
Photochemical smog (C,H, equivalent) X
Ozone depletion X
Toxicity to humans (PMy, equivalent) X
Greenhouse gas emissions due to production of X
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fertilisers and pesticides

Carbon loss due to cultivation (as a result of
erosion, fertiliser, acidification, use of
pesticides, changes in water regime)

N,O emissions due to fertiliser use

Greenhouse gas emissions due to energy
consumption for irrigation

Fuel consumed by agricultural vehicles

Greenhouse gas emissions due to energy
consumption for further processing

Greenhouse gas emissions due to energy
consumption for transport

CO, equivalent emissions due to combustion of
motor fuel (CO,, CHy, N,0)

CO, emissions due to combustion of motor fuels

X = taken into account in calculation method

CONCAWE et al. 2006; REINHARDT et al. 2006

SRU/SG 2007-2/Table 3-1/ data source: KLOBASA and RAGWITZ 2005;

One example of major uncertainties that exist re-
garding the inclusion of all climate-relevant proc-
esses is the production of biodiesel from rape.
Recent research findings indicate that the green-
house gas savings compared with fossil fuels are
largely offset by the N,O emissions due to rape
(FEEHAN und PETERSEN 2004) or may even
result in additional greenhouse gas emissions. The
effective contribution of certain biomass usage
paths to climate change mitigation will remain
questionable until greater reliability becomes pos-
sible in life cycle assessments.

3.1.2 Production of biomass

Overall environmental impact assessment

20.  The production of biogenic raw materials
and biogenic waste is not in itself sustainable. For
sustainable management purposes, removal of
biogenic waste such as straw and residual wood
from forestry must take account of nutrient cycles.
Recovery of other waste from the waste manage-
ment sector is unproblematic as far as production is
concerned. By contrast, however, changes in land
use in connection with the expansion of renewable
raw materials production have complex repercus-
sions on nature and the environment. The share of
crops accounted for by renewable raw materials
shows a more than fivefold increase since the be-
ginning of the 1990s and currently stands at 13 %
of arable land (press release by Fachagentur Nach-
wachsende Rohstoffe e. V. (FNR) No. 449 of
17 January 2006). At present it is not possible to
make any sound overall forecast of the environ-

mental consequences in relation to the biomass
expansion targets. Such a forecast would however
provide an indispensable basis of information for
the development of supporting environmental
measures. The agricultural sector in Germany is
essentially one of the main sources of harm to soil,
water, species and biotopes, which means there is
in any case an urgent need for action to reduce
agricultural impacts on the environment (SRU
2004, Item 225). At present, however, the rapid
increase in the growing of energy crops shows
signs of having opposite effects: the risks to the
natural regime are only partly due to aspects of
new forms of cultivation that are particularly harm-
ful to the environment. A much more serious factor
is the widespread expansion of risk-prone, i.e.
environmentally hazardous, crops such as rape or
maize (which are also grown as food/animal feed
crops), at the expense of more environmentally
friendly crops, and the changed or excessive use of
vegetation forms such as forest or pasture that store
CO.,. Pasture runs an acute risk of being converted
to arable land for the purpose of biomass utilisa-
tion. The main impacts of the growing of renew-
able raw materials are outlined below.

Avoidance of greenhouse gas emissions

21.  The fixation of CO, during crop growth can
make an important contribution to climate change
mitigation. In order to avoid greenhouse gas emis-
sions, however, it is essential that the production
and use of biomass give rise to less CO, than the
use of fossil fuels. In particular, the way the bio-
mass is grown and the way it is converted into
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energy can result in marked differences in energy
efficiency and in the greenhouse gas savings po-
tential of the individual production-and-use sys-
tems. For a conclusive assessment, it is necessary
to take account of the production and application of
fertilisers and pesticides, and also of the environ-
mental impacts of the field cultivation and treat-
ment processes required, which themselves involve
energy consumption and greenhouse gas emissions.
When fertiliser is applied, for example, 1.25 % of
the nitrogen it contains is released directly in the
form of nitrous oxide (N,O), and during further
conversion of the fertiliser about 10 % of the nitro-
gen is released via nitrous oxide, ammonia and
other oxides of nitrogen (FEEHAN and PETER-
SEN 2004). Life cycle assessment also has to take
account of transport routes and the chosen means
of transport (agricultural vehicles or trucks)
between the growing site and the place of use (cf.
RODE et al. 2005, p. 33; RAMESOHL et al. 2006;
K.E.R.N. e. V. 2006, p. 33). Allowance must also
be made for any additional energy required for
storage or drying. Such additional energy should
however be kept to a minimum in the interests of
minimising energy input and maximising energy
efficiency (SPLECHTNA and GLATZEL 2005,
p. 31; WOLTERS 1999, p. 11).

The carbon balance is also of importance in the
case of land use changes, which can potentially
release additional greenhouse gas emissions. Ac-
cording to JANSSENS et al. (2005), for example,
pasture in Central Europe acts as a carbon sink
with an average annual fixation of 60 g C per m*.
Arable land, by contrast, releases an annual aver-
age of 70 g C per m? which means that ploughing
up pasture to create new arable land results in a net
increase of 130 g C per m? per annum. However, if
new pasture is sown at the same time, fresh carbon
fixation can take place. Thus if the total area of
pasture remains constant, the carbon balance need
not necessarily be negative (IBS and ILB, no year
stated).

If, for example, boggy soils are drained or pasture
ploughed up to grow energy crops, this can have
considerable adverse impacts on the CO, balance.
According to a rough calculation of the net carbon
balance for arable, forest, bog and pasture areas for
34 European states, Germany currently comes fifth
in Europe with a net annual carbon fixation of
+43.3 g C per m? of land (JANSSENS et al. 2005).
A reduction of only 5 % in the existing sinks would
release as much carbon as is currently emitted
every year due to the combustion of fossil fuels on
the entire continent of Europe (JANSSENS et al.
2005).

22.  There have already been functional losses
on the forest front. Forest vegetation, and in par-
ticular natural forest, serves worldwide as a storage
reservoir for 75 % of the carbon currently fixed in
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biotic systems (UNFCCC, Secretariat 2006). In
Germany the forests have hitherto performed an
accumulating sink function, which results primarily
from the low felling rates in the past and the corre-
sponding increase in timber stocks. However, both
the storage function and the sink function will be
put at risk if timber stocks do not remain constant
or show no further increase. The increasing utilisa-
tion of recent years, including the removal of wood
for biomass, is already making itself felt in a
downward trend in the sink effect. From 1993 to
2004 the additional carbon fixation fell by a good
third (Statistisches Bundesamt/Federal Statistical
Office 2006). Increasing the felling rate has an
impact on forest age structure and has direct reper-
cussions on the carbon sink potential. In 2004, for
example, the quantity felled, at around
54.5 million m®, was a quarter higher than the
average for the previous ten years (BMELV
2006a). In view of the way crude oil and energy
prices are currently developing, there seems
unlikely to be any reversal of this trend.

Impacts of biomass production on soil and
water

23.  Existing approaches to life cycle assessment
have revealed negative environmental impacts, in
some cases substantial, for various energy crop
growing methods. These have for example in-
volved nutrient inputs or soil acidification
(REINHARDT et al. 2006). The approximately 60
energy crop species in question display many dif-
ferences, including aspects such as one-year or
multi-year cultivation, yield, sensitivity to patho-
gens, fertiliser and pesticide requirements (BAS-
SAM 1998). In general it can be said that multi-
year cropping methods (e.g. short-rotation planta-
tions (SRP) for the production of wood and green
prunings) have less negative environmental im-
pacts than one-year methods, since they cause less
soil erosion due to cultivation and treatment and
have lower nutrient and pesticide requirements
(EEA 2006; WINKELMANN 2006; SPLECHTNA
and GLATZEL 2005, p. 8).

The cultivation of annual crops gives rise to envi-
ronmental impacts of varying extent. The impacts
on the natural regime also depend on the prevailing
climate and soil conditions. In view of this it is
essential, when comparing life cycle assessments
of biomass and food crop cultivation, or for differ-
ent biomass crops, always to base them on a clearly
defined (location-specific) reference system to
ensure that the results are comparable. In dry loca-
tions, for example, the environmental impacts of
water-intensive crops have to be weighted differ-
ently than in high-rainfall regions. Table 3-2 shows
the environmental impacts of different growing
methods or crop groups for selected parameters in
the European region, sorted by their impact on
nutrient leaching and pesticide inputs.



Table 3-2

Environmental impacts of selected crops in Europe

Crop Nutrient | Pesti- Erosion | Soll Water Impact |Impact
leaching | cide com- con- on bio-|on agro-
inputs paction |sumption |diversity |diversity
Permanent pasture A A A A A A A
Winter grain A A A A A B B
Short-rotation planta- | A A A A B A/B A
tions (poplar, willow)
Hemp A A A/B A B B A
Linseed A B A/B A A A/B A
Grass seeding B A A A/B A B/C A
Alfalfa B A A A/B A/B A/B A
Wheat A B A A B B/C C
Switch-grass ? ? A A A B A
Millet A B/C A A A/C B B
Mustard A/B B A/B A B B A
Sunflower A/B B B/C A B A/B B
Sugar beet B/C B C C A/lC B B
Potatoes B/C B C C C B/C B
Rape B/C C B A - B/C A/B
Maize C C C B A/B C B/C
A = low risk, B = medium risk, C = high risk, — = criterion not applicable,
? = inadequate data
SRU/SG 2007-2/Table 3-2; data source: EEA 2006, Annex 4

24. It should be noted that assessments of the | may not apply when growing energy crops, for
impacts of the individual crops still involve uncer- | example quality fertilising of grain for bread, or
tainties, even in the case of plants currently grown | fertiliser restrictions in the case of sugar beet. In
as food or fodder crops. Certain growing restric- | the first case one can expect a slight reduction in
tions relating to the quality of the final product that | the environmental burden; in the second case there
have to be observed when producing food crops | may be a risk of increased fertiliser use to boost
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yields, with consequent negative impacts on water
and soil.

Impacts on soil and water are basically reduced
whenever selection of the crops to be grown takes
account of the varying sensitivity of sites to ero-
sion, soil compaction and other harmful effects on
the soil. As far as soil protection in particular is
concerned, a change in crop sequence for the pro-
duction of biomass may, by ensuring longer soil
cover, make a positive contribution to reducing
erosion. This is the case if short-cover crops such
as sugar beet or maize are replaced by crop se-
quences involving long-cover crops such as winter
grain, clover, grass and — especially — tree planta-
tions.

The high water requirements of some crops — for
example intensive short-rotation plantations of
poplar or willow — may, where these cover large
areas, give rise to considerable problems for the
district water supply and associated functions such
as drinking water abstraction, threats to soil fauna,
or biotope conservation (cf. EEA 2006;
WINKELMANN 2006). Acute water shortages are
in any case predicted for certain regions of
Germany — for example the catchment area of the
River Spree — as a result of climate change
(GRUNEWALD 2005; BECKER 2005). This can
be expected to bring about changes in the frame-
work conditions for agricultural use in these areas.

25. At present it is not yet possible to make any
conclusive assessment of the effects that biomass
growing in mixed crops has on the natural regime
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(e.g. due to different harvest times) (GRAR and
SCHEFFER 2003). As well as the growing of
energy crops, intensive use of agricultural and
forestry residues (residual forestry wood, straw)
can also result in serious threats to the environ-
ment. Utilisation of whole plants and utilisation of
agricultural residues such as straw involve a risk of
negative humus balances, since straw plays an
important role in humus formation (VETTER
2001). Increased removal of wood from forests can
have an adverse impact on forest soils. The lack of
nutrient supplies from weathering of old wood,
bark and twigs results in acidification of the soil
(RODE et al. 2005).

Environmental impacts of intensively farmed
renewable raw materials

26.  Although there are a large number of energy
sources that can be used for biomass production,
there is currently a preference for mainly large-
scale monocultures of rape for biofuel production
and maize for biogas production: the area under
rape in Germany comes to about 1.7 million ha in
2007, following only 1.08 million ha in 2000
(UFOP 2006). The area under maize for biogas
production more than doubled from 2005 (approx.
70,000 ha) to 2006 (approx. 162,000 ha); this was
at the expense of silage maize, however, since the
total maize crop area of around 1.7 million ha has
remained relatively constant for some years now
(Deutsches Maiskomitee 2007). With a share of
around 90 %, maize is the most frequently used co-
substrate in biogas systems (loc.cit.).



Figure 3-1

Development of crop areas of rape and maize for energy and biomass
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SRU/SG 2007-2/Table 3-1; data source: Deutsches Maiskomitee 2007; UFOP 2006

27.  Monocultures covering large areas, espe-
cially in cases where no further cultivation meas-
ures such as undersowing or catch cropping are
taken, frequently lead to soil erosion, soil compac-
tion due to use of heavy equipment, and increased
use of fertilisers and pesticides with corresponding
repercussions on soil and water. When farming on
permeable soils there is a corresponding increase in
the risk of environmental impacts (RODE et al.
2005; KAINZ 2006; LVLF 2004).

Increased growing of rape and maize may have
substantial effects on nitrogen balances. In order to
achieve optimum crop yields, the maximum uptake
of N may be between 280 and 300 kg N/ha. How-
ever, since the maximum removed during harvest-
ing is 140 kg N/ha, up to 160 kg N/ha may enter
the soil as crop residues, with an attendant risk of

leaching (Landwirtschaftskammer Niedersachsen
2007). A further rise in nitrogen inputs into
groundwater and surface water would increase the
environmental burdens in an area where further
loads cannot be tolerated: in many parts of
Germany, nitrogen excess figures are still at a
relatively high level (cf. Fig. 3-2) and the agricul-
tural sector is one of the main originators of the
nitrogen and phosphate loads in surface waters
(SRU 2004). In Germany the basic indicator of
water quality, measured as nitrogen excess, is
105 kg/ha, nearly twice the average for the
EU 15 countries, which is around 55 kg/ha
(BMELYV 2006b). Roughly one sixth of the meas-
uring stations monitored throughout Germany
continue to exceed the maximum concentration of
50 mg/l which is permitted in the groundwater
under the EU Nitrate Directive (BMU 2004).
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Figure 3-2

Nitrogen balance excesses in the agricultural sector 1999
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28.  One aspect that is hardly taken into account
at present is the fact that the practice of returning
biogas fermentation residues to the fields could
cause considerable nutrient enrichment there and
lead to conflicts with the Fertilisers Ordinance. The
Fertilisers Ordinance limits the application of
organic manure and secondary raw material fertil-
isers to a maximum of 170 kg N per hectare per
year. This quantity of nitrogen would be reached
with the fermentation residues from a maize yield
(dry matter) of 16.2 Mg/ha (HERRMANN and
TAUBE 2006). However, hopes of vyields of
30 Mg/ha are being held out for high-yield varie-
ties of energy maize. This would result in a situa-
tion where on the one hand mineral fertiliser would
be required to achieve the expected yields, but at
the same time a substantial nitrogen excess would
be produced which could no longer be accommo-
dated on the fields given a high energy maize share
in the crop sequence (loc.cit.).

Large-area monocultures also involve an increased
risk of pest infestation and consequent crop fail-
ures, as illustrated by the flower-beetle plague in
Schleswig-Holstein, Mecklenburg-Western Pom-
erania and Brandenburg in the summer of 2006.
Although the Mecklenburg-Western Pomerania
Ministry of Agriculture had drawn attention in
2004 to the fact that the expansion of rape cropping
had already reached its limits (MELFF 2004), the
crop area showed a further increase of 18,000 ha in
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2006 to reach 250,000 ha (Union zur Férderung
von Oel- und Proteinpflanzen e. V., press release of
14 November 2006).

Intensive crop farming also requires the use of crop
protection agents such as herbicides, insecticides or
fungicides. The data situation regarding precise
application quantities of such agents in Germany is
currently unsatisfactory. There is a need for further
research on this point. It is therefore difficult to
assess the risk potential of individual crops. Fur-
thermore, each crop displays specific sensitivities
to pests, and these have to be dealt with accord-
ingly. That is why, for example, the insecticide
treatment index for rape as determined in the
‘Neptun 2000’ project is relatively high compared
with the other crops (RORBERG et al. 2002), and
this, in combination with the large and increasing
crop area, may present soil and water pollution
risks.

Even if energy crops are grown in accordance with
the current rules for good professional practice and
the EU cross-compliance requirements, further
expansion of intensively farmed monocultures of
rape and maize holds considerable potential for
pollution of the natural regime. This calls for prior
risk assessment to prevent any further increase in
fertiliser and pesticide inputs into the soil and wa-
ter.



Impacts on biodiversity and the countryside

29.  An increase in intensive growing of energy
crops has considerable impacts on biodiversity and
the countryside. In particular, this is influenced by
the consequences of intensive conventional farm-
ing, which leads to a reduction in perceived recrea-
tional value. In a study on the development of
agricultural landscapes in Southern Bavaria, for
example, respondents cited pesticide and fertiliser
application, monocultures, cleared landscapes etc.
as the main disturbing factors (LINDENAU 2002).
Future use of new varieties for biomass production
(e.g. maize growing up to 6 metres high) will have
further adverse effects on the aesthetic qualities
and hence the recreational suitability of the coun-
tryside (RODE et al. 2005).

Even without farming of new varieties, a further
reduction in both natural species diversity and
location-specific agro-biodiversity can be expected
where additional monocultures replace former
more varied farming practices. The impacts already
created by the agricultural sector (cf. SRU 2004,
Item 225) could be further exacerbated by a con-
tinuing increase in large-scale crop growing. In
these fields, conflicts arise between nature conser-
vation and biomass production, especially if bio-
mass farming results in ploughing of pasture,
drainage of boggy soils, renewed farming of set-
asides, or abandonment of extensive farming prac-
tices required in the context of agro-environmental
measures. According to a documentation complied
by NABU (2007), ploughing of pasture is already
taking place. In Rhineland-Palatinate, for example,
pasture has been ploughed up at two locations
situated in Habitat-Directive areas in order to grow
maize for biogas or animal feed production. This
threat exists even in protected areas: in past years
the protection ordinances for many nature conser-
vation areas have imposed no more than basic
protection. All extensification or maintenance
measures of a more far-reaching nature have for
preference been implemented via limited-term
agro-environmental measures or contract-based
nature conservation. Where competition exists
between contract-based nature conservation and
biomass production, there is now a risk that, even
within protected areas, the decision will go in fa-
vour of the more profitable biomass production and
the intensification of use, or that contract-based
nature conservation will have to offer considerably
larger financial incentives. However, since in most
Laender the budget allocations for agro-environ-
mental programmes show a decrease for the assis-
tance period starting in 2007 (DVL and NABU
2007), there is no reason to expect that additional
funds will be made available.

Where residual wood from forests is used, biomass
utilisation will in future provide an incentive to
make greater use of fallen or standing dead wood.

In view of the important role of dead wood for
many endangered species in the forest ecosystem,
e.g. as nesting and hollow trees, such a develop-
ment would not be desirable (RODE et al. 2005).
In general, foliage should not be collected, since it
contains about 20 % of the nutrients. If it is left on
site it protects the roots from soil erosion (EEA
2006).

Agro-biodiversity

30.  Agro-biodiversity means that part of
biological diversity which is used by human ac-
tivities, for example crop plants and farm animals
(BMELYV 2005). Use for energy is to some extent
less demanding with regard to the quality of the
harvested products than is the case with food
plants. When selecting varieties, therefore, phyto-
sanitary aspects may play a more important role or
may be achieved by using mixtures of varieties.
Farming and preservation of ‘old’ varieties is also
possible.

By contrast, large-scale monocultures have a nega-
tive impact on agro-biodiversity. Instead, diversity
should be achieved using a mix of varieties. This
may, for example, be done by including different
energy sources, breaking up arable land by means
of adjacent short-rotation plantations etc. Since
banks grant loans for biogas systems on the basis
of maximum energy vyield (currently maize) and
there is also a lack of incentive systems that would
encourage experimentation with a mix of varieties,
this currently presents obstacles to diversity of
varieties.

To date, no genetically modified plants are used in
biomass farming in Germany. Their introduction
would involve risks, particularly from the long-
term and unpredictable consequences of such
plants interbreeding or running wild. Changes in
environmental conditions, for example due to cli-
mate change, could also give rise to unexpected
impacts as a result of epigenetic effects (influence
on expression of the genotype in the phenotype due
to environmental conditions).

Sustainable cropping systems

31. Given an appropriate cropping system,
however, synergies may arise between the produc-
tion of biomass and the conservation of the func-
tional capacity of the natural regime and of bio-
diversity. This is particularly true in cases where
intensive arable farming (reference system) is re-
placed by a diversified crop system. In certain
areas and situations, this may make biomass pro-
duction particularly desirable (e.g. continued use of
pasture in areas with declining milk production and
lamb or beef production, use of material resulting
from landscape maintenance, extensification of use
in environmentally sensitive areas by means of

49



suitable cropping methods that are not profitable in
food production).

Alternative cropping systems such as limited-area
and limited-term mixed crops (crop rotation)
(GRAR and SCHEFFER 2005), mulching and low-
input-low-output crops, for example, offer possi-
bilities for the development of a typical arable
associate flora combined with extensive farming.
In cleared landscapes, planting extensive short-
rotation plantations of fast-growing trees can make
a contribution to improving the functional capacity
of the natural regime including improvements in
biodiversity, flood retention or soil conservation
(DLG and Umweltstiftung WWF Deutschland
2006; SPLECHTNA and GLATZEL 2005; RODE
et al. 2005). There is also the possibility of prac-
tising extensive use to enhance boundary biotopes
at the transition from forest to open land from the
point of view of species and biotope protection.
Finally, if it were made appreciably more attractive
to use the prunings from landscape maintenance as
biomass, this would create greater economic in-
centives for maintenance of open land, forest fringe
development, coppice and composite forest main-
tenance, and the development of riparian strips or
erosion control strips (RODE et al. 2005).

Table 3-3

32.  Corresponding changes in cropping meth-
ods have not yet become established on a relevant
scale, whereas the growing of rape and energy
maize is expanding rapidly. This may be due partly
to the present lack of infrastructure for the utilisa-
tion (especially combustion) of the prunings, and
partly to the fact that operators of biogas systems
exclusively use maize because of its high methane
yields and better profitability. The biogas and
methane yields per unit area of landscape mainte-
nance prunings are relatively low compared with
other plant substrates (PROCHNOW et al. 2007,
p. 22), whereas combustion could be a profitable
use. There is no doubt that the greater economic
attractiveness of rape in particular as a result of the
compulsory admixture to motor fuels which came
into force on 1 January 2007 plays an important
role.

Impacts of biomass production on protected
assets of the natural regime

33.  Table 3-3 summarises the possible impacts
of biomass production on protected assets of the
natural regime and describes the principal causes
and originators.

Environmental burdens associated with certain forms of biomass production (cf.
Table 3-2), and impacts on protected assets of the natural regime

Environmental burdens
(especially due to expan-
sion of crop areas for rape,
maize, sugar beet,
potatoes)

Affected protected assets of natural regime

Increased use of fertilisers

Input of nutrients into soils, groundwater, surface waters and air leading to
eutrophication of biotopes, soil acidification; increased emissions of
nitrous oxide and methane.

Increased use of pesticides
and/or expansion of
pesticide-intensive crop
growing

Inputs of active substances and metabolites into soil, water and air leading
to increased impairment of sensitive communities and of usability of
groundwater and surface waters.

Land use changes and/or
conversion (e.g. ploughing
of pasture due to increased
demand for arable land)

Loss and destruction of greenhouse gas sinks, e.g. through ploughing of
pasture or cropping on sensitive soils; loss of functions of natural regime
through increased erosion and rapid runoff; loss of habitats and hence
threats to species and communities; changes in countryside with
restriction of recreation function; growing in sensitive area (NATURA

2000, nature conservation/landscape protection areas, water conservation
areas); loss of fringe biotopes and structural elements, increases in field
size.

Limited or standardised
Ccrop sequences

Reduction in diversity of varieties and traditional varieties; trend towards
monocultures; changes in countryside; loss of habitats.
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Growing of water-inten-
sive crops in dry
locations (e.g. intensive
operation of short-rotation
plantations)

permeable soils).

Reduction in availability of water; change in water table; reduction in
groundwater regeneration rate; need for irrigation (especially on

Removal of organic mate-
rial including residual
material (straw, leaves,
dead wood)

Humus depletion and negative humus balance; acidification; rapid water
runoff; loss of habitats (especially due to removal of dead wood and
residual wood from forests); impairment of greenhouse gas sinks.

Use of genetically modi-
fied organisms

Currently on trial plots only; danger of spread of genetically modified
material in soils, organisms and plant populations.

SRU/SG 2007-2/Table 3-3

3.1.3 Biomass use

3.1.3.1Environmental impacts of biomass
use

34.  The use of biomass for energy results on the
one hand in environmental relief due to reduced
use of fossil energy resources, and possibly in
reduced greenhouse gas emissions. On the other
hand it also gives rise, as with any technological
use, and especially thermochemical conversion, to
environmental burdens such as emissions with
acidifying and eutrophicating impacts (sulphur
dioxides and nitrogen oxides) and emissions of
particulates (especially fine particulates) and other
pollutants.

Greenhouse gas emissions

35.  As far as any increase in the CO, content of
the air is concerned, use of biomass for energy is
generally regarded as having a neutral impact on
climate, since it only releases to the environment
the CO, that was previously absorbed by the plants
during their growth. Climate-relevant emissions are
however produced because fossil energy is used in
the production of fertilisers and pesticides, during
farming processes, in the process of supplying
biomass and in the operation of bioenergy systems.
Moreover, the greenhouse gas balance is also de-
pendent on the efficiency of the entire chain of use
and on the reference fossil technology that is re-
placed in each case, and hence varies depending on
the usage path (technology), which means that the
claim to ‘greenhouse gas neutrality’ is only of
limited validity (cf. KALTSCHMITT and HART-

MANN 2002; NITSCH etal. 2004; ARNOLD
et al. 2006; RAMESOHL et al. 2006).

As shown in Figure 2-13, combustion of biogenic
solid fuels for heat purposes and combined heat
and power generation from solid fuels and biogas
in particular provide the highest energy yields per
hectare. Accordingly, Nussbaumer (2006) has
shown that the use of wood as a motor fuel has
only 50 to 75 % of the substitution effect of a
wood-fired heating system. It has also been shown
by a comparison of the greenhouse gas balances of
various biomass usage paths that the use of bio-
mass for heat and power generation offers the
greatest greenhouse gas avoidance potential (AR-
NOLD etal. 2006; RAMESOHL etal. 2006;
CONCAWE et al. 2006; NITSCH 2007). It should
however be noted that there is not always a corre-
lation between greenhouse gas savings and energy
content. When considering greenhouse gas savings
potential, it is also important to consider the refer-
ence system in question. The saving is most effec-
tive when substituting for CO,-intensive technolo-
gies such as coal (FRITSCHE 2003). Accordingly,
calculations by Concawe et al. (2004; 2006) show
that the greenhouse gas savings offered by the
biofuels currently available are no more than one
third of the reduction potential offered by substitu-
tion of biomass for coal in the generation of elec-
tricity (see Fig. 3-3). The EU Commission also
comes to the conclusion that the greenhouse gas
savings possible with biofuels are considerably less
than can be achieved by stationary use of biomass
to generate power and/or heat (EU Commission
2005, p. 32).
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Figure 3-3

Greenhouse gas emission reduction potential of various biofuels compared with
electricity generation from biomass
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Calculations by RAMESOHL etal. (2006) and
ARNOLD etal. (2006) show that electricity gen-
eration using biogas from slurry and also from
renewable raw materials is always advantageous
with regard to greenhouse gas savings. Slurry fer-
mentation in particular has a positive impact on
greenhouse gas emissions. For example, fermenta-
tion reduces emissions of methane (CH,) by about
90 %, substantially reduces emissions of nitrous
oxide (N,O), and also permits reductions in emis-
sions of ammonia (NH3) (FAL 2004). There is
however a need for optimisation of the storage and
application of the fermentation residues (WIL-
FERT etal. 2004). The use of biogas as a motor
fuel displays only a slightly lower greenhouse gas
saving potential than the use of biogas in the sta-
tionary sector. In particular, the high energy yield
per hectare is stressed as an advantage of biogas
use (see also Item 16 and Fig. 2-13). The possibil-
ity of using grass silage through biogas technology
also offers great advantages in terms of preventing
greenhouse gases, since it avoids ploughing up
pasture, which would result in additional green-
house gas emissions due to this change of land use
(cf. Item 21). The greatest greenhouse gas savings
can be achieved by generating electricity plus heat
from wood in CHP plants (20 MW4), according to
RAMESOHL etal. (2006) and ARNOLD etal.
(2006). Basically, heat utilisation always has a
beneficial effect on direct greenhouse gas savings
potentials. There are however structural limits to
waste heat recovery (RAMESOHL et al. 2006).
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There are great variations in the greenhouse gas
savings potential of motor fuels. According to
QUIRIN et al. (2004), the greenhouse gas savings
per hectare of crop area are greatest for ethanol
from sugar cane and sugar beet, followed by bio-
gas. The lowest savings are achieved with bio-
diesel. According to Concawe et al. (2006), the
highest greenhouse gas savings per hectare are
obtained by using bioethanol from wheat (when the
by-products are used for heat and power genera-
tion) and by using BtL fuels (BtL — biomass-to-
liquid) (see Fig. 3-3). Arnold et al. (2006) come to
the conclusion that the greatest greenhouse gas
savings in relation to the energy yield in kWh are
obtained with BtL fuels and biodiesel. By contrast,
biogas and ethanol from wheat or sugar beet offer
lower greenhouse gas savings. A particularly im-
portant aspect in these studies is the use of residual
substances or secondary products. For example, the
greenhouse gas savings potential of ethanol is
considerably higher if additional energy is pro-
duced from the residual material, for example by
fermenting it to output biogas instead of producing
animal feeds. In the case of ethanol, moreover,
utilisation of whole plants offers advantages in
terms of the greenhouse gas balance thanks to the
breakdown of cellulose, with the result that the use
of bioethanol displays similarly high greenhouse
gas savings potential to whole-plant utilisation via
BtL. However, such whole-plant utilisation is not
yet state of the art for the production of either bio-
ethanol or BtL (see box in Item 3, Chapter 2). As



also shown by CONCAWE et al. (2006), the low
greenhouse gas savings potential may show a posi-
tive change if the by-products or residual material
are used to generate heat and power.

The varying results of the greenhouse gas balances
make it difficult to arrive at a clear assessment of
the different usage paths. One thing that is clear,
however, is that using motor fuels has marked
climate change disadvantages compared with sta-
tionary heat and power generation. Biogas utilisa-
tion, by contrast, especially where slurry and grass
silage are used, can always be rated positive from a
climate protection point of view, as can the re-
placement of coal. Since the greenhouse gas sav-
ings of biogas as a motor fuel are only slightly
smaller than the savings achieved when it is used
for heat and power generation, using biogas as a
motor fuel makes sense and can be recommended
as a means of replacing fossil motor fuels
(NITSCH etal. 2004; RAMESOHL etal. 2006;
ARNOLD et al. 2006; FVS 2007).

Acidifying and eutrophicating emissions

36.  Apart from greenhouse gas emission sav-
ings, using biomass as a heating fuel gives rise to
emissions of gases relevant to acidification and
eutrophication (SO,, NO, etc.) that are higher than
with comparable fossil technologies (NITSCH
et al. 2004). According to Nitsch et al. (2004), the
eutrophicating effects are greatest for biogas, short-
rotation plantations, and rape. Also, in connection
with biogas technology, emissions of oxides of
nitrogen and ammonia take place during applica-
tion of the fermentation residues to the fields
(WILFERT etal. 2004). These emissions can be
reduced by using new application technologies.

Particulate emissions

37.  Particulate emissions during the combustion
of solid biomass are higher than for fossil fuels
because of the higher ash content of biogenic fuels.
As a result, the increase in small combustion plants
brought a rise in particulate emissions from small
wood-burning systems in the household and small
business sectors from 22.7 kt in 2002 to 24.0 kt in
2003. These particulates now exceed particulate
emissions from motor vehicles (see Table 3-4;
though local levels along routes with heavy traffic
can be higher). In the case of small wood-burning
combustion plants, fine particles (PMjg) account
for more than 90 % of total particulate emissions.
However, the quantity of fine particulates actually
emitted depends on the type and age of the system,
its state of repair, the firing method, and the fuel
wood used (see Table 3-5). Wood pellet firing
systems, for example, are advantageous. Some of
these firing systems have such low emissions that
they have been awarded an environmental mark
(“‘Blue Angel’). Thanks to better flue-gas cleaning,
emissions from large plants are considerably lower
than from small combustion systems (NUSS-
BAUMER 2006). The German Federal Ministry
for the Environment, Nature Conservation and
Nuclear Safety (BMU) is planning to revise the
requirements for small combustion plants that are
laid down in the First Ordinance for the Imple-
mentation of the Federal Immission Control Act
(1. BImSchV) (UBA 2006). Unlike combustion,
gasification does not give rise to any particulate
emissions.

Table 3-4
Annual emissions PMy, in kilotonnes (1 kt = 1,000 t)
PM;, emissions in kt 2002 2003
Small wood-burning combustion plants in households and small business 22.7 24.0
Road traffic (combustion only) 25.4 22.7

Source: UBA 2006
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Table 3-5

Specific PMyo emissions of certain small wood-burning combustion plants
(average figures for plants in the household sector)

Firing system Nominal heat output [KW] PMyo [kg/TJ fuel energy]
Slow-combustion stoves <15 71
Tile stoves <15 111
Fireplaces <15 158
Hearth ovens <15 113
Heating boilers 4-25 22
Source: UBA 2006

In straw and other stalk material, the levels of sul-
phur, nitrogen, chlorine and ash in particular are
much higher than in untreated wood. Its combus-
tion can therefore release correspondingly higher
emissions of SO,, NOy, HCI (PCDD/F) and (fine)
particulates. In view of the high chlorine content
and low ash fusion point of stalk material, its com-
bustion can give rise to corrosion and slag build-up
problems (WEISS 2001). Data cited by HERING
(2006) reveals great differences in emissions by
various plant types and makes. There are also dif-
ferences in the way the material is prepared. Where
cereal grain is burned on its own, emissions tend to
be higher than for combustion of straw or mixtures.
There are also differences between the individual
types of grain. With modern systems, however, it is
possible to achieve particulate and CO, emission
levels similar to those for wood (FNR press release
No. 449 of 17 January 2006). There are neverthe-
less problems with using mowings from extensive
pasture or landscape maintenance areas (heath,
bogland etc.). In view of the emission situation
improvements achieved to date, there is reason to
expect further technological optimisation.

3.1.3.2 Thermodynamic technical
optimisation of biomass use

38. The following information is concerned
with optimising biomass use from an energy and
thermodynamic point of view. The result of such
optimisation need not necessarily be identical with
the most efficient solution from an economic point
of view. In view of the existence of external envi-
ronmental effects, the result of such optimisation
also need not necessarily be identical with the most
efficient solution from a business point of view. In
the interests of climate change mitigation, promo-
tion of specific usage paths should not increase
such inefficiencies.

In principle, the energy conversion step should
minimise the losses of the entire process or usage
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chain. It may prove efficient to use energy sources
in the state (solid, liquid, gaseous) in which they
occur or are produced. This avoids conversion
losses and improves the energy efficiency of their
use.

It is therefore efficient to use wood primarily for
heat generation, though there are structural limits
to waste heat recovery (RAMESOHL et al. 2006).
By contrast, crude oil and its (petroleum) products
and also natural gas should be used primarily for
mobility purposes. Thus before converting wood
into motor fuels, therefore, it makes more sense in
terms of energy efficiency to use it for replacing oil
and gas in the heating sector. In general, assistance
for biomass use for energy purposes should not run
contrary to these efficiency criteria.

The efficiency figures for central and distributed
heat generation are more or less the same. How-
ever, the efficiency of distributed power generation
with capacities of a few hundred kW is signifi-
cantly lower (max. 25 %) than for central power
generation (up to 50 %). Distributed processes are
thus more suitable for heat than for power genera-
tion. Biomass utilisation in distributed plants with
comparatively low power generation efficiency
levels should therefore take the form of combined
heat and power generation.

Since raw materials can only be made from raw
materials, whereas electricity (including for mobil-
ity) can also be obtained from other renewable
energy sources (sun, wind, water), the long-term
preference will be to use fossil and biogenic re-
sources to supply materials.

From a climate protection point of view as well, it
would make sense as far as use for energy is con-
cerned if renewable raw materials of which only
limited supplies are available (cf. Chapter 2.3.2)
were only used to a modest extent in the motor fuel
sector. Instead, preference should be given to com-
bined heat and power generation. By contrast,



biogas produced from residual materials offers,
with its lower energy losses, a motor fuel option
that should be promoted in the interests of climate
change mitigation.

3.1.4 Environmental impacts of biomass
production and use at international level

39.  Since imports are necessary to meet bio-
mass requirements in Germany and in Europe (cf.
Item 16), it is important that the impacts of bio-
mass farming at the relevant locations be included
in these deliberations. For this international frame
of reference there is a need for in-depth studies, but
these do not fall within the purview of the German
Advisory Council on the Environment (SRU). In
the context of this special report, the SRU can only
point out a few examples of the environmental
aspects that are of relevance to biomass production
in third countries. Further examination of such
issues should be made by the Federal Govern-
ment’s Scientific Advisory Council on Global
Environmental Change (WBGU).

A particularly problematic aspect is the growing of
biomass under conditions that are not compatible
with nature conservation. In many cases it is diffi-
cult for users in Europe to appreciate the conditions
under which biomass is grown. The processes in
the producing countries are often not documented
sufficiently to permit their inclusion in life cycle
assessments. One example of this is palm oil,
which is widely grown in southeast Asia as a feed-
stock for producing biofuels. In particular, the
clearing of primary rainforests to create oil-palm
plantations must basically be regarded as problem-
atical, and may cancel out or more than offset the
greenhouse gas savings effect of the biofuel. The
same applies to the pollutant emissions arising
from further processing, which may be harmful to
air and water. Furthermore, the additional clear-
ance of primary forests means a further decline in
biological diversity. Even positive greenhouse gas
or energy balances do not justify the destruction of
valuable ecosystems. Although first studies and
findings are available on the environmental
impacts of palm oil production (cf. REINHARDT
etal. 2007; GLASTRA etal. 2002; FRITSCHE
et al. 2006), further development of the life cycle
assessment approach is needed in these cases to
permit an assessment of the greenhouse gas savings
potential and the environmental impacts. Existing
potential for ecological optimisation of production
should also be exploited here, especially since
forecasts indicate a doubling of global demand for
palm oil by 2030 (REINHARDT et al. 2007).

3.2

3.2.1 National frame of reference

Impacts on society

Socio-economic effects in the agricultural sector

40. At national level the expansion of biomass
production and use could have effects on the labour
market. Net employment effects are expected in the
plant engineering sector, above all in view of
Germany’s technological leadership and the asso-
ciated trend in exports (BMU 2006). In the agri-
cultural sector the net impact on employment is
likely to be slight. ISERMEYER and ZIMMER
(2006) expect positive effects mainly in the case of
bioenergy lines which are keyed to exploiting hith-
erto unused energy sources and which do not com-
pete with food production uses (ISERMEYER and
ZIMMER 2006, p. 13). Increased growing of bio-
mass can basically have positive effects on the
agricultural income of at least certain types of
operation; it may result in improved prospects of
keeping value added within the region (FNR press
release No. 449 of 17 January 2006). In regions
such as the central uplands of Germany, where
discontinuation of agricultural use would have
undesirable consequences for the quality of bio-
topes and recreation, this could indirectly have
positive effects on the environment as well. On the
other hand this does not justify the expansion of
biomass as a structural policy measure to
strengthen rural areas. Biomass utilisation with this
object in view would have to compete with other
assistance measures pursuing the same objective.

The extent to which any advantages may be can-
celled out by countervailing effects is uncertain.
The demand for production areas for biomass cre-
ates competing pressure on other types of crop.
This leads to a rise in land prices, rents and prices
in the production of food and animal feeds. In a
number of biomass farming strongholds — for ex-
ample in the Rotenburg, Grafschaft Bentheim or
Soltau-Fallingbostel districts of Lower Saxony — a
strong upward trend in rents can currently be ob-
served. In some cases the figures for 2006 were
nearly three times as high as for 2003 (from
€ 250/ha to over € 700/ha), and in isolated cases
even higher. Whereas rents can be expected to
come into line with market levels in the long term,
there is a possibility of short and medium-term
distortion to the disadvantage of farmers or of
displacement effects at the expense of food pro-
duction (BAHRS and HELD 2007). Grain prices —
partly due to worldwide crop failures — increased in
2006, e.g. in the case of wheat by more than 30 %
(LfL 2007). Whereas cash crop farms profit con-
siderably from this, fattening and fodder-growing
farms are confronted with disadvantages if they
have to rely on purchases of animal feeds and bear
the burden of a large proportion of rented land.
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3.2.2 International frame of reference:
biomass imports

Land availability and land use conflicts

41. It is an undisputed fact that ambitious na-
tional and EU quantity targets can only be achieved
by importing biomass. For this reason we cannot
ignore the impacts that biomass production has in
the individual producing countries. At the present
time only rough estimates are possible of the eco-
nomic and social effects that could be triggered by
an international bioenergy boom (BERGSMA et al.
2007; Project Group Sustainable Production of
Biomass 2006). In view of alternative use options
and largely identical production factors respec-
tively, the growing of energy crops is in direct
worldwide competition with the production of food
and animal feeds. Owing to the increasing popula-
tion and economic growth, the present boom in
demand for farm-produced energy sources is ac-
companied by increased demand for food and a
trend towards land use intensive animal feed pro-
duction for increasing meat production (OECD and
FAO 2006). There is a clear correlation between
the trends in energy crop prices and the prices of
food and animal feed crops. Assuming there is no
change in demand for food, a rise in demand for
energy crops tends to increase the profitability of
growing energy crops compared with alternative
agricultural products. There is an increase in de-
mand for agricultural land and other production
factors for the production of energy crops. This
results in price increases for land and other pro-
duction factors. Moreover, the usual expectation
that energy crops will always be grown on hitherto
unused inferior land is not generally true. Indeed,
the competition between uses depends on the rela-
tive profitability of the alternative land use options.
If large profits on energy crops compensate pro-
ducers for the higher cost of acquiring better land,
food production is displaced in the direction of
inferior soils (AZAR and LARSON 2000). For
certain social classes this can result in adverse
changes in the security of food supplies or their
land rights (cf. Chapter 4).

42.  Furthermore, if Germany or Europe be-
comes more self-sufficient in energy crops, this can
have an adverse impact on the production of food
and animal feeds in developing countries. The EU
is currently a net exporter of agricultural produce.
The increased use of agricultural land within the
EU for growing energy crops could change this
situation and make Europe’s food supplies in-
creasingly dependent on imports. This automati-
cally increases demand for agricultural products on
the world market, with the result that food will be
exported to countries with relatively high purchas-
ing power.
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43.  The increasing demand for additional land
use for biomass production in other countries that
arises from the necessity for imports could result in
land use conflicts between the requirements of
industrialised land use geared to global agricultural
markets and those of a small-scale agricultural
system that produces largely for the people’s own
needs (subsistence) and for local markets. This
conflict potential exists in many developing coun-
tries. In such countries there is also the possibility
of impacts on land prices or lease (FRITSCHE
etal. 2006, p.13). Such price increases would
mostly benefit those groups who own large areas of
land and who are in a position to sell or lease parts
of it, whereas they would have an adverse impact
on the poorer sections of the population who own
little or no land. Special attention must also be paid
to the issue of long-term supplies for the poorer
social strata in the big cities of these developing
countries.

Food supply and food security

44. At the present time it is possible to produce
enough food worldwide to feed the entire popula-
tion. Where people are suffering from food short-
ages or malnutrition, this is largely due to the fact
that owing to lack of purchasing power they have
no secure access to available food. ‘Food security
is currently a distribution problem not a production
problem’ (WBGU 2005, p. 49). Although biomass
production is not the central cause of lack of secu-
rity of food supplies (FRITSCHE et al. 2006, p. 13;
cf. FAO 2006), it can contribute to aggravating
existing food problems by giving rise to price in-
creases for agricultural products in response to
growing demand created by profitable biomass
utilisation processes (cf. ISERMEYER and
ZIMMER 2006, p. 3). On the other hand, biomass
production may also help to generate income and
thereby improve food supplies (FRITSCHE etal.
2006, p. 13).

Other impacts

45.  Depending on the framework conditions,
the expansion of biomass production can have
varying effects on working conditions (safety pre-
cautions, wages, illegal overtime, child labour,
quasi-slavery etc.). In particular, the use of pesti-
cides or the air pollution caused by burning off
fields can have harmful effects on the health of the
persons employed in production (FRITSCHE et al.
2006, p. 21).

Impacts of biomass production on the natural envi-
ronment can have indirect effects on the living
conditions of the local population. For example,
water pollution can manifest itself in contamination
of drinking water. Soil erosion can result in land no
longer being available for farming. However, since
these effects are linked to direct environmental



impacts of biomass production, the starting point
for preventing them consists in the development of
environmental standards in the exporting countries
(Chapter 4).

3.3 Summary

Life cycle assessment

46.  An overall picture of all advantages and
disadvantages of the increased expansion of bio-
mass production and use in Germany requires a
comprehensive analysis of various production and
usage paths. Particularly from the point of view of
climate change mitigation, it is necessary to make a
sound analysis of the greenhouse gas avoidance
potential, taking account of the production paths
and processes from start to finish. The greenhouse
gas emissions arising especially from land use
impacts such as fertiliser usage and land use
changes involving carbon losses are frequently
overlooked. In principle, life cycle assessment is a
suitable tool for assessing greenhouse gas avoid-
ance potential. When defining the assessment
framework, however, it is important to ensure that
it includes all relevant processes and leads to com-
parable results.

Production of biomass

47.  The production of biomass is not in itself
sustainable. Excessive use of agricultural and for-
estry residues can result in problems with nutrient
cycles. Above all, however, the present rapid ex-
pansion of renewable raw materials at both national
and international level has impacts on the environ-
ment. In particular, intensive farming of such crops
often conflicts with nature conservation objectives,
especially since conventional farming is already
causing serious negative impacts on the natural
regime — notably soil and water. However, ex-
panding intensive farming of renewable raw mate-
rials onto less productive land that has hitherto
been used on an extensive basis aggravates the
conflicts with nature conservation objectives. On
the other hand, sustainable production methods and
the use of a broad spectrum of possible energy
crops in an extended crop rotation system can re-
sult in synergies with nature conservation.

The large amount of land needed for biomass pro-
duction runs into problems with the limited avail-
ability of suitable land, which is already claimed by
competing uses (mainly food and animal feed pro-
duction). The risks to the natural regime are not so
much due to aspects of new forms of cultivation
that are particularly harmful to the environment. A
much more important aspect is the large-scale
increase in the area under crops that have strong
adverse effects on the environment. Examples
include the growing of rape and maize at the ex-
pense of crops posing less of a threat to the envi-
ronment, and the changed or excessive use of

vegetation forms such as forest or pasture that store
CO,. Intensive use of land hitherto used on an
extensive basis also involves adverse impacts on
the environment. Thus there is a general increase in
pressure on sensitive regions and biotopes.

It is basically possible to grow renewable raw ma-
terials in a sustainable manner. As well as the test-
ing and use of alternative growing methods and
traditional varieties, this includes the development
of varieties with minimal pesticide and fertiliser
requirements. In addition to protecting soil and
water, sustainable crops and methods — especially
where they replace intensive crops — have positive
impacts on biodiversity. To date, however, they
have not succeeded in becoming established. Nei-
ther is the spectrum of crops usable for energy
purposes being fully exploited. There is thus a need
to step up promotion of these methods and crops to
permit their integration in land use.

Form a geographical point of view there is there-
fore an increased need for coordination in order to
prevent further harm to the environment and define
‘priority areas’ for biomass utilisation. This will
make it possible to take better advantage of the
synergies mentioned.

Biomass use

48.  In view of life cycle assessment deficits, for
example with regard to the climate impacts of land
use changes, there is a tendency to overestimate the
greenhouse gas reductions resulting from the use of
biomass for energy. Particularly because of failure
to include the greenhouse gas emissions arising
during the production of biomass, it is currently
impossible to arrive at any conclusive assessment.
A soundly based assessment of technologies is
only possible to a limited extent with regard to
greenhouse gas savings potential, since the life
cycle assessments available to date are based on
different accounting frameworks. Nonetheless, the
findings arrived at so far lead to the conclusion that
stationary use of biomass for electricity and heat
production is more advantageous than its use as a
motor fuel. Furthermore biogas has advantages,
regardless of whether it is used in stationary appli-
cations or for mobility purposes. Although BtL
fuels have advantages over first-generation bio-
fuels, even this technology, which will only be-
come available for large-scale production in the
medium term, appears to have disadvantages com-
pared with stationary use as things stand at present.
For this reason, only moderate expansion in the use
of biofuels for transportation should be targeted.
Stationary use harbours great potential for green-
house gas savings, especially in heat supply and in
combined heat and power generation. Promoting
combined use of biomass in this way should thus
be pursued further. In general, the physical state of
the individual energy source should not undergo
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multiple changes (e.g. biogas as a substitute for
natural gas, wood to heat instead of BtL), in order
to keep conversion losses to a minimum. Even if
these general energy principles are not always in
line with market practice, they should always be
observed in promotion policy.

Combustion of biomass continues to pose envi-
ronmental problems with regard to particulate
emissions, especially in the case of small systems.
Ambitious emission limits must be laid down to
bring about reductions. Using solid fuels by means
of gasification and subsequent gas combustion can
make a contribution to solving the problem.

Impacts on society

49.  On a national scale the socio-economic
impacts can be classified as relatively minor. Nev-
ertheless, the fact that imports of biomass are
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needed to achieve the energy policy targets for
Germany and the EU means that the international
level is affected as well. Here it is important to
comply with high social and environmental stan-
dards. The basic criterion should be that imported
biomass is grown under similar environmental and
social conditions to those prevailing in Germany.
Biomass utilisation is neither sustainable, nor does
it serve the interests of climate change mitigation,
if the production conditions abroad fail to satisfy
certain minimum requirements. In the producing
countries, production of biomass for export can
lead to food shortages, land use conflicts or even
the destruction of primary rainforest in favour of
crop-growing land. With respect to sustainability,
any national biomass strategy should take global
impacts into account to prevent such adverse ef-
fects.



4 Guard rails and fields of action for supporting standards for the sustainable

production and use of biomass

4.1 Introduction

50. In general, the introduction of new
technologies calls for a political approach that
either reduces or precludes their foreseeable
undesirable  consequences and  side-effects.
Substantive principles, analytical schemes and
suggested methods have been drawn up in the
context of a theory of technology assessment (OTT
2005; ROPOHL 1996; HASTEDT 1991). It has
become clear from the preceding chapters that
biomass utilisation is a complex field of activities
which requires a particularly high degree of
political and legal organisation because of its
connections with agriculture and with energy
policy (see also DRL 2006). Especially where new
technologies receive substantial assistance from
government, it is important to ensure that no
serious adverse effects arise from their use — and
hence from the assistance provided.

51. The German Advisory Council on the
Environment (SRU) regards biomass utilisation as
an  opportunity to  promote  sustainable,
environmentally sound and socially acceptable
development. Nevertheless, people have come to
realise that sustainable, environmentally sound and
socially acceptable production of biomass needs to
be ensured by means of ‘guard rails’ and standards.
For example, the EU Commission sets out the
following conditions for biomass production in its
Biomass Action Plan (EU Commission 2005):

- no effect on domestic food production for
domestic use;

- no increase in pressure on farmland and forest
biodiversity;

- no increase in environmental pressure on soil
and water resources;

- no ploughing of previously
permanent grassland.

unploughed

According to the action plan, these conditions are
to be satisfied by means of

- a shift towards more environmentally friendly
farming, with some areas set aside as ecological
stepping stones, and

- ensuring that the rate of biomass extraction
from forests is adapted to local soil nutrient
balance and erosion risks.

Thus the European Commission is working on the
basis that production of renewable raw materials
should only take place within certain ‘guard rails’.

By proposing especially environment-friendly
farming methods for the growing of renewable raw
materials, the EU action plan recommends efforts
for biomass that go beyond current land use
practices. On the other hand the conditions
mentioned by the Commission are only initial
starting points that need to be amplified,
systematised and given more concrete shape. In
April 2007 the EU Commission therefore initiated
a public consultation procedure for discussing in
particular the necessary elements of a biomass
regime aimed at reducing greenhouse gas
emissions and minimising environmental risks (EU
Commission 2007b). At national level, an
environmental framework for the cultivation of
renewable raw materials can be laid down on the
basis of Section 37 d paragraphs 3 and 4 of the
Federal Immission Control Act (BImSchG) in
particular. Under these provisions, the federal
government may prescribe by statutory ordinance
that biofuels may only be counted towards the
biofuels target quota if the production of the
biomass used demonstrably satisfies certain
requirements for the sustainable management of
farmland or for the conservation of natural habitats,
or if biofuels possess a certain CO, reduction
potential. The federal government may also lay
down requirements for more precise definition of
these criteria.

52.  This chapter is intended to provide general
guidance on the necessary organisation, definition
of guard rails and standards, and examination of
regulation options. As regards contents, the
German Advisory Council on the Environment
bases its approach on the concept of ‘strong’
sustainability which it advocates (cf. SRU 2002b,
Chapter 1; OTT and DORING 2004). The
management rules involved in this concept (SRU
2002b, Item 29) call for replacement of non-
renewable by renewable energy sources, which
means that biomass utilisation is basically to be
welcomed. On the other hand, the same
understanding of sustainability also gives rise to
environmental objectives for land use systems that
can conflict with certain biomass production
variants. The SRU therefore takes an extremely
critical view of the unmistakable tendencies, due
partly to biomass utilisation, towards pressure to
intensify land use, especially in the forestry sector.

53.  In previous reports, the German Advisory
Council on the Environment has operationalised a
number of guard rails and standards for the
agricultural sector (SRU 2002b; 2004, with further
references). These do not apply exclusively to the
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use of biomass, but are aimed at agricultural
production as a whole. These general guard rails
and standards are described below with special
reference to the production of renewable raw
materials and, where necessary, specified. Since
the increasing demand for renewable raw materials
can only be met through imports (cf. Section 2.3),
it is also necessary to lay down guard rails and
standards in the potential exporting countries. This
calls for cooperation and contractual arrangements
between importing and exporting countries (cf.
Item 91 ff.). Ultimately, certification systems are
also based on such standards.

54.  Of the technology assessment criteria, only
the criteria of social acceptability and
environmental soundness, and especially nature
conservation interests, are discussed below. In
view of the distinction between the national and the
global level, this results in four fields of action.

For these fields of action the following sections set
up normative ‘guard rails’ which will as far as
possible be given concrete shape in standards and
examined with regard to the legal regulation
options for the implementation of these standards.
The standards are intended to define specific levels
of protection for certain protected assets. In
principle, the German Advisory Council on the
Environment proceeds on the assumption that the
production of renewable raw materials should be
subject to the same standards as the production of
other agricultural produce, especially food. This
does not exclude the possibility that there may in
individual cases be reasons why biomass-specific
rules might prove sensible or indispensable
(Items 55, 58).

4.2 National challenges
4.2.1 Environmental aspects

55.  The following remarks focus on agricultural
production of renewable raw materials. The various
impacts of the expansion of such production are
based on complex interactions (cf. Table 3-3). A
distinction can be made between impacts that
generally occur wherever intensive farming is
practised, and impacts that are specific to the
growing of renewable raw materials. Regarding
those impacts that occur in connection with any
type of intensive farming, it is important to note the
increasing geographical expansion of renewable
raw materials production, which results in a
general pressure to intensify. This applies not only
to individual areas of farmland, but also to the
expansion of the total area. The increase in demand
for agricultural produce which is triggered by the
use of biomass can be met either by increasing crop
yields or by using additional land which has
hitherto been farmed extensively or not at all. This
pressure to intensify justifies the need for new
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standards, farming practices and framework

management.

4.2.1.1 Nature conservation standards for
minimising the environmental impacts of
the production of renewable raw materials

Standards for non-biomass-specific impacts

56.  Approaches to regulating the adverse
impacts of agriculture due to farming of food and
animal feeds and also of renewable raw materials
are offered by the rules for “Gute fachliche Praxis”
(good professional practice, cf. Table 4-1) and the
cross-compliance rules (cf. Table4-1). The
German Advisory Council on the Environment
states a considerable need for improvement with
regard not only to the specification and binding
character of the requirements of “Gute fachliche
Praxis” (good professional practice), but also to
monitoring of compliance with them (cf. SRU
2002a, Item 359). Production of renewable raw
materials should not lead to any dilution of
standards, but to rigorous design and
implementation of the criteria of “Gute fachliche
Praxis” (good professional practice). In particular,
the growing of renewable raw materials should not
present a threat to the multi-functionality of
agricultural land.

57.  Since the production of renewable raw
materials leads to increased production pressure on
land already used for intensive farming, and to an
increased tendency towards intensive farming of
land that is only farmed extensively or not at all,
rigorous enforcement of the standards of good
professional practice is essential. Additionally, the
SRU advocates a partial tightening of standards for
the following points:

- Use of fertilisers: Eutrophication of the
landscape is one of the main reasons for loss of
biological diversity (REID etal. 2005; EEA
2006; HARDTLEIN 2000). Discharges of
nitrogen place heavy burdens on the
environmental media ‘soil’ and ‘water’. In its
Environmental Report 2004, the SRU proposed
the introduction of a nitrogen excess charge tied
to a basic allowance of 40 kg N/ha (SRU 2004,
Item 324 ff.). In view of the continuing high
level of nitrogen excesses, there would seem to
be a need for the introduction of such a charge
to accompany the legal provisions and support
their enforcement.

- Use of pesticides: Integrated crop protection is
based on minimising the use of pesticides,
especially through cultivation of resistant and
site-appropriate varieties, giving priority to the
use of beneficial organisms and plant fortifiers,
and tying the use of pesticides to damage
thresholds. In order to reduce the adverse
impacts of pesticide use, the SRU suggests



compulsory application of the principles of
integrated crop protection in farm management
(BMVEL 2005).

- Tightening of crop rotation: Maintenance of at
least a threefold crop rotation with no
exceptions would seem to be an appropriate
minimum requirement, in order to counteract
the further expansion of certain crops which are
already reaching their limits (e.g. rape).

- Ban on ploughing up permanent grassland:
Neither the cross-compliance rules nor the rules
of “Gute fachliche Praxis” (good professional
practice) applied to specific sites in the Federal
Nature Conservation Act (BNatSchG) offer
adequate protection against ploughing of
pasture. There is therefore a need for a general
ban on ploughing up pasture.

- Protection of fringe elements and structural
elements: To supplement the protection of
fringe elements and structural elements that is
laid down in the Federal Nature Conservation
Act (BNatSchG) and in the cross-compliance
rules, one might consider a compensation
system (similar to the “Eingriffs-Regelung”
(interference rules) under nature conservation
law) which did not completely prevent changes
in farm field layout, but did not alter the overall
values and elements for landscape elements.

In the case of land subject to statutory protection, a
need is seen for conservation area ordinances to
specify greater detail with regard to the growing of
renewable raw materials. Any growing of
genetically modified plants for biomass production
must not worsen the prospects of ensuring the
permanent coexistence of GM- and non-GM-crops.

Specific standards for the production of
renewable raw materials

58.  Specific standards for the production of
renewable raw materials are only needed in the
case of impacts that do not occur when growing
food and animal feeds. The SRU takes the view
that in the light of current findings the following
impacts of biomass production expansion create a
need for specific regulations:

- Removal of organic material, especially
residual material (straw, leaves, dead wood):
biomass utilisation opens up hitherto non-
existent opportunities for using such residual
material. Simply for reasons connected with
greenhouse gas optimisation of biomass
production and use processes, the removal of
such material must not lead to a decline in the
organic content of the soil. With regard to the
removal of organic material, there would seem
to be a need for evidence of a good humus
balance.

- Growing of new species or varieties of
renewable raw materials:  For  nature
conservation reasons, the growing of new or
genetically modified species and varieties of
renewable raw materials may require special
species-specific regulations.

Against the background of the increased demand
for agricultural produce caused by the expansion of
renewable raw materials production, it is important
to review the need for a set-aside bonus designed to
reduce agricultural surpluses. The resources
thereby liberated could be wused via agro-
environmental programmes to serve the interests of
nature conservation. Since there is still a lack of
adequate research into the overall impacts of
increased production and use of biomass, the
standards listed by the SRU cannot be seen as more
than initial steps  towards long-term
environmentally sound regulation of the growing
of renewable raw materials. Additional findings
about environmental impacts may make it
necessary to define further standards in the future.

Objectives for site-specific and location-specific
impacts of biomass use

59.  For comprehensive regulation of site-
specific and location-specific impacts of renewable
raw materials production there is a need for a range
of spatial instruments, because many purposes or
limits of the growing of renewable raw materials
can only be defined in relation to specific location
types or regions, as it is only then that their
characteristic sensitivities can be taken into
account (cf. Item 69 ff.). This approach is efficient,
since it avoids imposing unnecessarily high
restrictions on less sensitive land. A summary of
the nature conservation standards mentioned can be
found in Table 4-1.

4.2.1.2 Synergies with nature conservation

60. In view of a number of pronounced
environmental  problems  affecting  German
agriculture compared with the EU average, for
example the relatively high nitrogen excesses of
105 kg N per hectare per year (BMELV 2006b; see
also REID etal. 2005; EEA 2006; HARDTLEIN
2000 for the environmental impacts), it would
seem particularly desirable not merely to maintain
the status quo of environmental quality, but
actually to take advantage of the shift of some
agricultural production to the growing of
renewable raw materials as an opportunity to
reduce environmental burdens. Since special
assistance is given to the production of renewable
raw materials and the use of biomass in the
interests of environmental objectives, it is
particularly desirable and necessary that this sector
should play a pioneering role.
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61. Bioenergy potentials that give reason to
expect synergies with the requirements of nature,
soil and water conservation are therefore especially
eligible for assistance (REINHARDT et al. 2005,
cf. Chapter 3). Other synergies can be achieved
(see also CHOUDHURY etal. 2004, p.53) if
biomass production

- prefers native to non-native species;

- minimises the use of pesticides;

- minimises the use of fertilisers;

- ensures soil protection and/or erosion control;
- satisfies water conservation requirements;

- promotes the restoration of native ecosystems
and biotope network formation.

62.  According to present knowledge, the
following cropping methods appear to be
particularly consistent with nature conservation
(similar findings in DRL 2006, p. 40):

- coppice forest and composite forest (hazel,
birch, hornbeam, aspen etc.),

- short-rotation plantations,

- use of grassland mowings and woody prunings,
especially from landscape maintenance, for
energy purposes,

- low-input-low-output crops,

- mixed crops and two-crop systems (the latter
only in high-rainfall areas).

Such cropping methods should be promoted via
agro-environmental measures. The resulting
beneficial impacts on protection of the ecosystems
would then be a ‘spin-off’ of the production of
renewable raw materials. The use of landscape
maintenance prunings as biomass is also
conceivable in this context and should be targeted.
Climate-optimised use of such ‘co-products’ is
particularly worth promoting.

4.2.2 Socio-economic effects

63.  The consequences listed in Item 41 suggest
that price increases for agricultural produce are
probable. Working on the basis of average yields
per hectare, future increases in the price of primary
products are likely to be spread over the entire
processing and allocation chain, with the result that
there will probably be no substantial increase in
end product prices. Thus biomass production is
unlikely to have any appreciable impact on the
food situation of the German population (see also
DRL 2006).

64.  There is some doubt as to how a moderate
increase in food prices should be viewed. A slight
increase in the share of household income spent on
food seems reasonable. In view of the overall
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problem  of industrial meat production
(STEINFELD et al. 2006), a possible increase in
meat product prices as a result of competition
between biomass utilisation and animal feed
production should on balance be regarded in a
positive light. A realisation of the limited
availability of arable land in view of a large
number of competing use options (food, alcoholic
drinks, animal feeds, biomass for the various usage
paths) could lead to a welcome new awareness of
agricultural policy issues among the general public
and could contribute to a change in consumer
habits that would be desirable from an
environmental point of view.

65.  On the whole, the social impacts of biomass
production at national level are not serious either
for consumers or for producers. On the other hand,
one should take a sceptical view of excessive hopes
regarding the development of rural areas. Unlike
the socio-economic impacts of imports of
renewable raw materials in the producing
countries, the German Advisory Council on the
Environment does not see any special need for
regulation with regard to the socio-economic
impacts within Germany. However, the SRU is
assuming here that average yields per hectare in the
food production sector in the Central European
production areas remain at least constant (IPCC
2007). If this assumption had to be reviewed as a
result of climate change, food production would
obviously take priority over biomass. This priority
would be even more true on an international scale.

4.3 Instruments for environmentally
sound support for renewable raw
materials production at national level

66.  Existing research findings on the production
of renewable raw materials do not yet make it
possible to establish a comprehensive ‘grid’ of
standards of sufficiently ambitious scope and goals
to guarantee the elimination of environmental
threats. Indeed, it has to be said that research in this
field is hardly keeping pace with the rapid
expansion of renewable raw materials production.
This expansion is a consequence of the extremely
dynamic design of the state funding for production
and supply (Section5.1.2 and Section 5.2). For
reasons of damage limitation and precautionary
environmental protection, there is thus an urgent
need to decelerate the promotion of renewable raw
materials. Without such action, there is a risk that
to ensure attainment of (dynamically increasing)
renewable energy targets, environment-related
requirements will be formulated in such a way that
they provide less than adequate protection.



Minimum requirements for modification of
nature conservation and agricultural law

67.

On the basis of the existing findings

(Item 57 ff.), it emerges that at least the following

modifications to

nature conservation and

agricultural legislation are necessary to ensure
environmentally sound support for the production
of renewable raw materials:

A revision of the Fertilisers Act to introduce a
regionally differentiated nitrogen excess charge

(SRU 2004, Item 324 ff.; for the legal
admissibility of fertiliser charges, see:
MOCKEL 2007).

Partial tightening of the good professional
practice requirements under fertiliser legislation
as a result of the 2006 revision of the Fertilisers
Ordinance  (DiungeV) (including  further
restrictions on the use of organic manure of
animal origin, specific minimum distance rules,
the  prohibition of certain  application
techniques, and specifications for the
fertilisation of arable land having a pronounced
slope towards bodies of water) are not
sufficient to ensure environmentally sound use
of fertiliser.

More precise specifications for integrated crop
protection with simultaneous enhancement of
its legal status.

Integrated crop protection as an element of
good professional practice pursuant to
Section 2 a para. 1, third sentence, of the Crop
Protection Act (PfISchG) assigns essentially
secondary importance to the use of pesticides
compared with other pest control measures (cf.
Section2 No.2 PflSchG). With its model
character, however, it is too unspecific to be
capable of performing a control function (cf.
Section 2 a para. 1, third sentence, of the Crop
Protection Act (PfISchG): ‘to take account of
the principles of integrated crop protection
[...]; SRU 2004, Item 359). Even the principles
of good professional practice published by the
Federal Ministry of Food, Agriculture and
Consumer Protection on the basis of Section 2
para. 2 of the Crop Protection Act do not
include very precise action requirements
(BMVEL 2005). More detailed minimum
requirements should be developed, especially
with reference to the guidelines for integrated
protection of arable crops published by the
Federal Biological Institute for Agriculture and
Forestry (BBA 2004) and the requirements
imposed by certain federal states under their
agro-environmental programmes. A glance at
relevant specification measures in other
European countries would also be useful
(overview in OPPERMANN et al. 2005). There
would also seem to be a case for enhancement

of the legal status of integrated crop protection
on the lines of a duty of compliance in the
context of good professional practice (at
present: duty to take into account, Section 2 a
para. 1, second sentence, Crop Protection Act).
Furthermore, the competent authorities should
be obliged to offer advisory services to farmers
in the interests of proper implementation of
integrated crop protection.

Tightening of crop rotation regulations

Giving more concrete shape to the obligation to
maintain all agricultural land in good
agricultural and environmental condition in
accordance with Art.5 para.1 and Art. 3
para. 1 of Council Regulation 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, German national
law (Direct Payment Obligations Ordinance
(DirektzahlVerpflV)) requires the following
alternatives from all direct payment recipients:

- growing of at least three crops a year with a
minimum area of 15 % per crop (Section 3
para. 1 DirektZahlVerpflV),

- growing of one or two crops a Yyear,
provided a different crop is grown on each
of the areas in three successive subsequent
years (Section3 para. 3); supplementary
rules exist for cases of area switching; or

- the preparation of an annual humus balance
subject to detailed specifications (Section 3
para. 4 and 5).

With its specifically soil-oriented protective
purpose, the provision is not suitable for taking
proper account of biodiversity protection
aspects. It should therefore dispense with the
existing options and be transformed into an
obligation to maintain a threefold crop rotation.
This obligation should be combined with a
requirement that makes it possible to specify
that a certain minimum number of crops per
year is to be grown on certain percentages of
the farmland.

Above and beyond the Direct Payment
Obligations Ordinance, which only applies to
farms that receive direct payments under the
EU agricultural assistance, such an obligation
should be embodied in the good professional
practice requirements of nature conservation
law. If decoupled from direct payments, these
obligations would not only be legally upgraded,
but would also move compliance control within
the competence of the nature conservation
authorities. By contrast, the on-site cross-
compliance checks, which are in any case only
carried out in a small number of cases (4.92 %
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of direct payment recipients in 2006 (EU
Commission  2007a)), fall ~within the
competence of the agricultural authorities, who
are not primarily charged with safeguarding
nature conservation interests. On the other hand
the resources of the nature conservation
authorities in many places are so limited that no
increase in compliance checks can be expected,
at least in the near future (SRU 2007,
Item 102 ff.; BENZ etal. 2007). Additional
instruments are therefore needed to ensure
implementation of the crop rotation regulations.
The certification system currently under
discussion for renewable raw materials could
be used for this purpose (Items 51, 68).

Increased legal protection for permanent
pasture
Current legislation does not contain any

comprehensive ban on ploughing up permanent
pasture. Section5 para. 4, fifth indent, of the
Federal Nature Conservation Act prohibits
ploughing of pasture only on certain areas that
are particularly sensitive from an environmental
point of view. This provision should be
extended by a general ban on ploughing of
permanent pasture, such as already exists in
Spain, Italy and Greece and applies on a
location-specific in basis in Austria. There is no
rigorous protection of permanent pasture in
European legislation either. The cross-
compliance regulations provide only for
quantity-based protection of permanent pasture
in the form of a requirement to maintain the net
area under pasture. Although Art. 5 para. 2 sub-
para. 1 of Regulation 1782/2003 contains a
general obligation to maintain permanent
pasture, exceptions to this obligation may,
under para.2 sub-para.2, be made in ‘duly
justified circumstances’ provided measures are
taken to prevent any significant decrease in the
total permanent pasture area. Neither
Regulation 1782/2003 nor the  relevant
implementation regulation 795/2004 defines
what qualifies as duly justified circumstances.
The latter merely lays down that ploughing of
permanent pasture is to require an official
permit if there is a decrease in the total area.
Moreover, a loss of more than 10 % permanent
pasture in relation to the base year 2003 is to be
prevented by official orders to sow new pasture
(Art. 4 para.1 and 2 of the implementation
regulation). Increased protection for permanent
pasture could be provided relatively quickly by
defining a strict interpretation of the unspecific
legal concept of “‘duly justified circumstances’
in a revised version of the implementation
regulation. A comprehensive ban on ploughing
at European level would however require
modifications to the Cross-Compliance

Regulation itself. At national level a revision of
the Federal Nature Conservation Act would be
needed to introduce a ban on ploughing of
permanent pasture. For direct support recipients
such a standard could be applied in the short
term by means of stringently worded Land
legislation on the basis of Section5 para. 3
No.1 of the Act regulating compliance by
farmers  with  other obligations  under
Community law provisions on direct payments
(Direct Payment  Obligations Act -
DirektZahlVerpflG).

In practice, however, a ban on ploughing
permanent pasture can only perform a steering
function if it is not undermined by economic
incentives. The promotion of renewable raw
materials  (Sections5.1.2 and 5.2), in
combination with other elements of agricultural
assistance policy, reinforces the incentives for
increased ploughing of permanent pasture (cf.

BMELV 2006a, Annex15; SRU 2004,
Item 262). From 2005 to 2006 alone,
47,000 hectares of pasture were lost in

Germany as a whole (press release of
9 July 2007 by Cornelia Behm, member of the
Bundestag). This is due to

- the withdrawal of agricultural support for
livestock farming with grazing systems
qualifying for nature conservation oriented
assistance, and

- the cuts in financial resources for agro-
environmental measures in accordance with
the second pillar of rewards for the
conservation or appropriate use of
permanent pasture.

Against this background there is an urgent need
for a critical overall review of the individual
components of current agricultural assistance
policy with the aim of their consistent
orientation to environmental criteria.

Safeguarding  nature  conservation  and
landscape maintenance in protected areas

Another indispensable measure is a review of
the existing conservation area ordinances and
other protection concepts, especially for
NATURA 2000 areas, which in many cases
have only rudimentary requirements with
regard to co-financing. In some cases protected
areas are only safeguarded as a whole (BENZ
etal. 2007). Where appropriate, the basic
protection needs to be supplemented to reduce
the extent to which the success of the protective
efforts  depends on  voluntary  agro-
environmental ~ programmes  which  are
increasingly  finding themselves on the
defensive.



68.  Inview of the severely restricted capacity of
the authorities, monitoring of the requirements
described above can only be ensured to a limited
extent via the control mechanisms of cross-
compliance or the monitoring powers of the
environmental authorities. In the interests of
effective environment protection, monitoring of
compliance with the regulations should therefore
be incorporated in the certification that is being
established for biofuels from environmentally
sound production pursuant to Section 37 d of the
Federal Immission Control Act. Under this
provision, assignment of fuels to the biofuels quota
(Items 51, 128) may be made conditional upon
evidence of compliance  with  specified
sustainability standards. Consideration is also
being given to the possibility of stipulating that
assistance for electricity generation under the Act
giving priority to renewable energy sources
(Renewable Energy Sources Act — EEG) will
depend on certification of the material used
(KOTYNEK 2007). Certification systems provide
an opportunity to shift the onus of proof of
compliance with standards onto the producer of the
renewable raw materials and thus place the burden
of the monitoring costs on the party giving rise to
them. It is nevertheless important to ensure the
necessary  modifications to the relevant
environmental and agricultural legislation. It would
not be sufficient to identify environmental
standards as the sole criteria for the promotion of
renewable raw materials. In the first place, such an
approach would not do justice to the fact that the
great majority of environmental problems are not
due solely to the expansion of renewable raw
materials (Chapter 3.1). Moreover, laying down
specific standards for the promotion of renewable
raw materials would in practice lead to substantial
demarcation problems and would open up
opportunities for circumvention at the expense of
effective environmental protection.

In particular: Planned geographical control of
growing of renewable raw materials

69. As a result of the growing production of
renewable raw materials, it is foreseeable that there
will be an increase in competition for land use
within the agricultural sector, and also between
agriculture and other forms of land use. To resolve
such competition for space, there is a need for
better coordination of the various usage interests
and, where appropriate, for resolution of such
competing interests in the context of planning-
oriented conflict ~management. From an
environmental standpoint, the primary objective of
such planning must be to ensure differentiated
utilisation of space on the basis of environmental
criteria, with guard rails for the use of specific
areas (SRU 2002a, Item 417). This also means,
however, that planning-oriented control segmented

on the basis of the individual agricultural
production sectors in the form of food, animal
feeds or renewable raw materials production can
essentially only be considered to the extent that
these sectors involve different environmental
hazard potentials. Above and beyond geographical
allocation of locations (‘where’), it would also be
possible in principle to prescribe the overall scale
of such use (“how much’) in the planning process
(for the admissibility of such quantity-related
allocations, see KOCH and HENDLER 2004,
p.49). At present, however, modifying the
promotion of renewable raw materials offers a
more direct, though less easily differentiated means
of controlling production land.

70.  Limits to the expansion of farmland in
environmentally sensitive areas should be set in the
context of regional policy, and especially at the
regional planning level. This is also the place for
environmentally ~ necessary  restrictions  on
agricultural usage types. Subsequent designation of
protected areas under nature conservation, water
resources management or soil protection law is as
far as possible to be guaranteed by area-specific
representations in the form of priority or reserved
areas (e.g. in particular for areas for nature and
landscape conservation, see SRU 2002a, Item 262,
with further references). Particularly as binding
objectives of regional policy, this would safeguard
such environmental planning declarations against
later conflicts. Such stipulations would prevent the
lower planning authorities from permitting
conflicting uses in the relevant areas (cf. Section 4
para. 1 Federal Regional Policy Act — ROG)).
Where there are loopholes in the protection
afforded by existing conservation area ordinances
(Items 29, 67), it is not possible to use regional
planning measures to take corrective action
(Federal ~ Administrative  Court  (BVerwG),
judgement of 30 January 2003, Ref.4 CN 14.01,
NuR 2003, p. 489 ff.). It should nevertheless be
permissible to use regional planning designations
to exert influence on the protection goals and the
minimum protection of future protected areas. The
possibility of using regional planning to protect
natural resources is however being increasingly
undermined directly or indirectly, for example by
the abolition, under the revision of Schleswig-
Holstein’s nature conservation legislation, of the
arrangement for designating priority nature
conservation areas (Schleswig-Holstein parliament
2007) or by general tendencies to relativise
landscape planning as nature conservation related
sectoral planning (SRU 2007, Item 234 ff.).

71.  The control effects of regional planning in
the agricultural sector are however limited by the
fact that relevant determinations, even as binding
objectives of regional policy, do not have any
direct binding force in relation to the individual
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citizen. Basically they only target public agencies,
and to acquire binding external force they need to
be implemented wunder a further, usually
administrative, sovereign act (Section4 para. 1
Federal Regional Policy Act — ROG). Only new
construction of or significant constructional
changes to farms are subject to official approval,
but not changes in the use of existing agricultural
land. Construction planning law as a form of local
overall planning which is to be adapted to the
objectives of regional policy (Section1 para. 4
Federal Building Code - BauGB) is not an
instrument with a comprehensive development and
regulation mandate (existing fundamental decision:
Federal Constitutional Court (BVerfG), judgement
of 16 June 1965, Ref.1PBvB 2/52, BVerfGE 3,
p. 407 ff.). Only where the construction is
associated with land take is it subject, as a
‘miscellaneous use’, to local physical development
planning. In principle such a connection, which is

receiving  increasingly  wide interpretation
(SOFKER, in: ERNST etal. 2007, Section1
marginal number 12), also exists between

agricultural construction work and agricultural land
use. Nevertheless, it will only be possible to a very
limited extent to use construction legislation to
influence agricultural production methods, which
are furthermore not necessarily designed to be
permanent. This is because the Federal Building
Code is based on the title to competence provided
by land law (Art. 74 No. 18 Basic Law — GG).
Other fields of regulation, for example the law of
landscape maintenance in particular, are only dealt
with in certain areas as an annex (HENDRISCHKE
2002, p.153ff). It would at any rate be
permissible, when designating agricultural land
pursuant to Section9 para.1 No.18a Federal
Building Code (BauGB), to differentiate between
the branches of agriculture listed in Section 201
Federal Building Code. Thus it would be possible
to differentiate between arable farming and
meadow or pasture farming (e.g. Baden-
Wirttemberg  Higher ~ Administrative  Court,
judgement of 7 December 1995, Ref.: 5 S 3168/94
— juris, concerning the restriction of land for
agriculture as meadow land). The instrument of
physical development planning could thus be used
to maintain pasture land, since such determinations
would render other forms of agricultural use
inadmissible. As a ‘planning offering’, however,
physical development planning can in principle
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only decide on the admissibility of certain land
uses. It cannot establish an active duty to actually
implement the designated use, for example in the
form of management of permanent pasture or even
the sowing of new pasture. The approach suggested
here of a statutory ban on ploughing of permanent
pasture would, by contrast, not require extensive
designations of an urban development nature in
view of the lack of need for planning-oriented
conflict management (Section1 para.3 Federal
Building Code — BauGB).

Even beyond this, however, construction planning
law offers certain — though not extensive -
possibilities of influencing agricultural land use.
Greater consideration should be given to these in
future. On the basis of Section9 para. 1 No. 20
Federal Building Code (BauGB), for example,
restrictions on agricultural land use are possible,
especially for the purpose of nature conservation,
even if the land is farmed in accordance with good
professional practice. It is even possible on water
conservation grounds to make extensification of
farming in a particular area the subject of local
authority  physical ~ development  planning
(HENDRISCHKE 2002, p. 186 f. with reference to
Federal Administrative Court (BVerwG), decision
of 3 December 1998, NVwZ-RR 1999, p. 423, and
Munich Higher Administrative Court, judgement
of 3 March 1998, NuR 1998, p. 375 f.). Moreover,
changes in cropping methods that represent a
change in the traditional function of the farm can
also be relevant from a construction law point of
view (e.g. large-scale use of new crops such as
Miscanthus or other significant changes in the
function of the farm that mark a shift from ‘agri-
culture to energy’).

72.  Basically the growing of renewable raw
materials should only be promoted where it does
not run counter to the binding objectives of
regional policy and, where appropriate, the
determinations of physical development planning.
This should be ensured by a suitably worded
condition for assistance.

73. Table4-1 contains a summary of the
minimum nature conservation standards with
which compliance is required to prevent environ-
mental hazards, the relevant legal regulations, and
the foreseeable need for regulation on the basis of
existing findings:



Table 4-1

Biomass production: Nature conservation requirements and need for regulation

Processes

Nature conservation
standards

Main legal provisions

Need for regulation

Increased use of
fertilisers

Rigorous application of
good professional prac-
tice; reduction of
nitrogen excesses by
introducing a nitrogen
excess charge for
excesses greater

than 40 kg N/ha/a

Fertilisers Act
(DUNgMG) (esp.
Section 1 a), Fertilisers
Ordinance (DiingeV)

- Revision of Fertilisers
Act and Fertilisers
Ordinance to introduce a
compulsory charge

Increased use of
pesticids

Rigorous application of
good professional
practice; upgrading of
integrated crop protection

Section 2a Crop
Protection Act (PfISchG)

- Specification of
integrated crop protection
pursuant to Section 2 a
para. 1, third sentence,
Crop Protection Act
(PfISchG)

- Obligation to provide
guidance for farmers

Land use changes or
area conversions

- Ban on ploughing of
permanent pasture at all
locations

- Review and if necessary
modification of conser-
vation area ordinances
with (if necessary) culti-
vation restrictions in
NATURA 2000, nature
conservation and land-
scape protection areas; if
necessary, restrictions in
water conservation areas;

- Need to examine further
standards for protection
of fringe elements and
structural elements

Regarding pasture:
Section 5 para. 4,

5th indent, Federal
Nature Conservation Act
(BNatSchG), Art. 5
para. 2 Reg. 1782/2003
in conjunction with

Art. 3 Reg. 794/2004,

Section 3 Direct Payment
Obligations Act
(DirektzahlVerpflG)

in conjunction with Land
legislation

Regarding conservation
areas:

Sections 22 ff. and 8,
Federal Nature Conser-
vation Act (BNatSchG)
in conjunction with Land
legislation (conservation
area ordinances, contract-
based nature conser-
vation)

Regarding pasture:

- Inclusion of a basic ban
on ploughing

- Short term: Tightening
of Reg. 794/2004,
medium term: inclusion
of a basic ban on plough-
ing in Reg. 1782/2003

- Short term: Ban on
ploughing through pro-
visions under Land legis-
lation

Regarding conservation
areas:

Where appropriate,
revision of ordinances,
adjustment of contracts

Limited or standard-
ised crop sequences

Rigorous application of
good professional prac-
tice; compliance with at
least threefold crop rota-
tion; development of
parameters for avoiding
dominance of individual
varieties

Promotion of especially
conservation-friendly

Section 5 para. 4,

1st indent, Federal
Nature Conservation Act
(BNatSchG),

Sect. 17 para. 2 no. 6,
Federal Soil Protection
Act

Art. 5 para. 1
Reg. 1782/2004 in con-
junction with Section 5

- Inclusion of a separate
obligation to maintain
threefold crop rotation
with the possibility of
reducing percentages of
farm area for crops in
Section 5 para. 4 Federal
Nature Conservation Act
(BNatSchG)

- Binding specification of
threefold crop rotation
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Nature conservation
standards

Processes

Main legal provisions

Need for regulation

production methods

para. 1 No. 2 Direct Pay-
ment Obligations Act
(DirektzahlVerpflG) and
Section 3 Direct Payment
Obligations Ordinance
(DirektzahlVerpflV)

- (legally non-binding)
agro-environmental
programmes

with annual crop ratio
requirements through
revision of Direct
Payment Obligations
Ordinance
(DirektZahlVerpflV)

- Modification/
upgrading of agro-
environmental
programmes for pro-
moting especially conser-
vation-friendly
production methods

Growing of water-
intensive crops in
dry locations

Rigorous application of
good professional
standards; site-
appropriate varieties and
production methods

Section 5 para. 4,

5th indent, Federal
Nature Conservation Act
(BNatSchG);

(legally non-binding)
agro-environmental
programmes

where appropriate, pro-
grammes of measures
under Section 36 Federal
Water Act (WHG) in
conjunction with land
legislation

- Modification/
upgrading of agro-
environmental
programmes for promot-
ing especially conserva-
tion-friendly production
methods

Removal of organic
material including
residual material

Maintenance of good
humus balance

Sect. 17 para. 2 no. 7,
Federal Soil Protection
Act (BBodSchG)

Currently no need for
regulation

Use of genetically
modified organisms

Ensuring permanent
coexistence of different
types of production

Genetic Engineering Act
(Gesetz zur Regelung der
Gentechnik)

Currently no need for
regulation

SRU/SG 2007-2/Table 4-1

4.4 International challenges and
perspectives for setting standards

74.  This section looks at the social and
environmental conflict potential that could arise in
the producing countries as a result of increased
imports of biomass into Germany. The subsequent
remarks on perspectives for the development of
standards and legal framework conditions focus on
the question of environmentally sound growing of
renewable raw materials.

4.4.1 Social conflict potential

75.  Chapter 3 described the negative social
impacts that unregulated expansion of biomass
utilisation could have, especially in developing
countries  (Item 41 ff). The socio-economic
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changes brought about by expansion of biomass
utilisation should not lead to any deterioration in
the social situation of population groups in the
producing  countries who are  already
disadvantaged. However, it cannot be concluded
from this minimum criterion that the existing
socio-economic situation in developing countries
meets ethical standards of equitable distribution. It
would therefore be desirable if the expansion of
biomass utilisation  brought socio-economic
changes that benefited particularly disadvantaged
sections of the population. The following aspects
are of relevance to both these criteria:

- security of food supply,
- working conditions,

- land rights.



76. Changes in relative prices pose a
considerable threat to poorer sections of the
population. If biomass production leads to price
increases for agricultural produce, it may aggravate
existing food problems (ISERMEYER and
ZIMMER 2006, p.3). Whereas such price
increases may generate additional income for
producers of agricultural produce, they can have a
negative impact on poorer sections of the
population in both rural and urban areas (UN-
ENERGY 2007, p.31). The ‘Tortilla Crisis’ in
Mexico in January 2007 (e.g. Suddeutsche Zeitung
of 15 January 2007) could be an indication that
such conflicts are already making themselves felt.

77. The concept of food security provides a
general normative criterion here. It is based not so
much on the quantity of existing food supplies, but
rather on continuous access by various social strata
to an adequate and sufficiently varied diet. For
many population groups this standard is currently
not satisfied. It is therefore necessary to take a
critical view of both biomass production and
animal feed production for the European and US
markets in regions where the population’s food
security is already low. Further deterioration as a
result of export-oriented biomass production is not
morally justified. The concept of food security and
the ban on making the situation worse can be
described in more detail on the basis of the
following parameters (cf. for example FAO 2001;
WBGU 2005):

- continuity of supplies,

- adequate quantity,

- nutritionally balanced diet,

- safety to health, and

- share of income spent on food.

78.  The expansion of biomass production can
have both positive and negative effects on working
conditions (safety precautions, pay, deductions,
unpaid overtime, child labour etc., cf. FRITSCHE
et al. 2006, p. 20). Biomass production should be
organised such that the working conditions in this
sector can be described as humane. The
International Labour Organisation (ILO) has drawn
up appropriate social and labour standards.
However, the ILO standards are only binding in
those states which have ratified the relevant 1ILO
conventions. Examples include the Convention
concerning Freedom of Association and Protection
of the Right to Organise, 1948 (No. 87) or the
Convention concerning Minimum Age for
Admission to Employment, 1973 (No. 138).
Germany should require that biomass production
and biomass imports into the EU comply with the
ILO standards ratified by Germany. It does not fall
within the purview of the German Advisory

Council on the Environment to specify this
standard in greater detail.

79. It is also important to take account of
impacts on the health of employees, for example
due to use of pesticides or to air pollution arising
from burning off fields. Water pollution may also
be reflected in contamination of drinking water,
soil erosion can result in land no longer being
available for farming. Such impacts are not
included in the following discussion of standards,
as they are essentially covered by the standards for
environmental impacts of biomass imports (cf.
Item 81 ff.).

80. In many countries the security of property
rights to land is comparatively poor. In many cases
the established rights of the indigenous people to
possess, use and manage land are not legally
defined. As a result, internationally operating
consortiums can acquire land rights from public
authorities and use the land. Existing forms of use
are then classified as ‘illegal’. According to the
Indonesian Legal Aid Foundation (YLBH), in 1998
alone there were 553 cases in Indonesia in which
214,365 households lost 827,351 ha of common
land to private companies. In some cases the
people are forced off the land by police or troops
using armed force (WAKKER 2005, p. 29, with
further references). This often results in the
displaced farmers being forced to retreat into areas
that are not particularly suitable for arable farming,
but of great importance for nature conservation.
Such displacement is unacceptable from a social
and environmental point of view. The introduction
of large-scale biomass production should therefore
be tied to the condition that the ownership situation
is clearly defined and rights of use are determined
by law. In particular, traditional land use rights
should be respected (FRITSCHE etal. 2006,
p. 13). Existing land use conflicts must not be
aggravated by the expansion of biomass
production. Compliance with elementary legal
standards in the assignment of land rights is a
condition for the legitimacy of biomass imports.
One example of how this demand can be
operationalised is provided by the second principle
of the Forest Stewardship Council (FSC) entitled
‘tenure and use rights and responsibilities’, which
requires the following evidence (FSC 2004):

- long-term use rights,

- control retained by local communities to the
extent necessary to protect their rights or
resources, and

- functioning mechanisms to resolve disputes
over land use conflicts.
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4.4.2 Areas of environmental conflict and
perspectives for developing standards

81.  The ambitious bioenergy expansion targets
of the EU and Germany will lead to future
substantial growth in imports of biomass products.
Against the background of the expected increase in
demand, Brazil, Malaysia, Indonesia and Thailand,
and also several African states are seeking to make
a considerable increase in their biomass production
(EU Commission 2006, p.7; Die Zeit,
28 December 2006, ‘Der Boom der Biokraftstoffe
kommt den Agrarlandern zugute - vielleicht’
(Biofuel boom benefits agricultural countries —
maybe)). In general, an increased opening of
European markets for agricultural produce from the
Third World and newly industrialising countries is
sought through the removal of technical, tariff and
other barriers to trade. In principle, this opening
must include the production of biomass, since the
developing countries have considerable
comparative cost advantages here (e.g Brazil). One
can however expect substantial direct and indirect
changes in land use in the producing countries,
which will be accompanied by the risk of over-
exploitation of valuable natural assets (cf. Items 39,
80).

82.  The Intergovernmental Panel on Climate
Change (IPCC) cites the principal causes of climate
change as ‘fossil fuel use, land use change and
agriculture’ (IPCC 2007). If biomass utilisation is
to make a contribution to the goal of limiting and
managing climate change, it must not only have a
positive impact on reducing the consumption of
fossil fuels, but must at the same time not have any
negative impacts on land use systems and nature
conservation areas. Land use changes may be
negative from a climate change and nature
conservation point of view. This applies in
particular to the conversion of forests, bogs and
wetlands in tropical and sub-tropical regions,
which can be a major source of greenhouse gas
emissions (cf. on palm oil, for example HOOIJER
etal. 2006, p.30; REINHARDT etal. 2007,
p. 27 f.; in general UN-ENERGY 2007, p. 43).

There is no reason to expect that the growing of
biomass intended for export will be confined to the
land currently used for agricultural purposes.
Expansion of biomass production could have
substantial negative impacts on biodiversity, soils
and water if hitherto unused land is brought into
use (FRITSCHE etal. 2006, p.11). In all
probability there will be an increase in conversion
of the remaining tropical rainforests into secondary
and plantation forests. Southeast Asia in particular
is an especially problematical region in this
respect. In many cases it makes economic sense for
the parties concerned to clear-cut primary forests,
make a profit on the sale of the timber, and then
reforest the land with palm oil plantations (e.g. in
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Indonesia). From a climate and nature conservation
point of view, however, it would be completely
absurd to direct biomass produced in this way into
the motor fuel sector of the industrialised countries.
The SRU regards the expansion plans of the
Southeast Asian states (cf. for example MAIER
2006) with great concern.

83.  Furthermore, biomass production should not
take place on land which enjoys legal protection
under international standards (for example as
national parks), or which is classified as being of
national or international importance (e.g. as ‘bio-
diversity hot spots’). The social impacts described
(cf. Items 75, 80, 103) can also result in increasing
pressure to use hitherto unused land, with the
possible consequence of land conversion at the
expense of ecosystems and biotopes. Land that was
hitherto less suitable for agricultural purposes
would be transformed for agricultural use and
would only be able to achieve the expected yields
with the aid of heavy inputs of fertiliser and
artificial irrigation. Such coupling of socio-
economic factors with conversion of ecologically
undisturbed areas is one of the driving forces
behind the loss of biological diversity (for details
see HENRICH 2003). The expression ‘poverty-
induced environmental destruction’ is not entirely
appropriate as a description of these processes,
since it only touches the level of the superficial
factors and not that of the underlying causes.

As shown by the example of the national impacts
of renewable raw materials production in
Section 3.1.2, environmental impacts differ in
particular depending on the climatic and soil
conditions, the crops grown, and the production
methods. Setting standards is therefore a very
complex undertaking. Local actors should also be
involved in the process of setting standards, partly
because they are the ones who will subsequently
have to comply with the standards, and partly in
order to take advantage of local knowledge about
environmental impacts and alternative production
options.

The following conceptual approaches under which
specific standards could be developed and
established are currently under discussion and are
assessed in more detail below:

- setting standards in the context of voluntary
certification systems,

- multilateral conventions, and
- unilateral restrictions.

4.4.2.1 Possibilities and limitations of
certification systems

84.  Certification is a procedure in which
compliance with defined standards is checked by
private individuals or companies and a certificate is



awarded if the result is positive. It is intended to
ensure monitoring of compliance with standards in
the individual case. In the field of private
certification systems, the task of drawing up
standards is part of the certification system and is
performed by the actors who take part in the
system. There are already numerous private
certification systems that have developed standards
which are also of relevance to the production of
renewable raw materials (DAM etal. 2006;
FRITSCHE etal. 2006). One example of such a
private initiative is the Roundtable on Sustainable
Palm Qil (RSPO), which is concerned with
elaborating sustainability standards for palm oil
production (cf. also Table 4-2). Also well known
are the standards for organic farming and for
sustainable forestry. In particular, the certification
system run by the FSC enjoys international
diffusion and recognition.

A distinction must be made between the
certification of voluntary compliance with privately
set standards and certification of compliance with
legally binding standards under international
conventions, and especially under unilaterally
formulated  exclusion criteria for biomass
qualifying for assistance. In such cases certification

are currently in progress as part of the work on
Section 37d Federal Immission Control Act
(BImSchG) in Germany and by the EU (EU
Council 2007, Annex I, 1V. 7; similar to European
Parliament 2006, Nos. 44, 46) and individual EU
member states, especially the United Kingdom and
the Netherlands. At international level work is
being carried on by the International Energy
Agency (‘Bioenergy — Task 40°), the FAO
(‘International  Bioenergy Platform - Task
Sustainability”), UNCTAD and the G8 countries
(G8-Global Bioenergy Partnership).

85.  These many and various initiatives differ in
the quality and scope of the standards, the size of
the range of agricultural products certified
(Table 4-2), the targeted level and degree of
specificity of the criteria, and the indicators used.
There are also considerable organisational
differences with regard to a) participation by the
actors in the development of the systems, b) ways
of involving the public in the task of identifying
and specifying the environmental criteria, and c)
the evaluation and monitoring process (cf.
FRITSCHE et al. 2006). There are also differences
in the quality assurance mechanisms or the density
and quality of the inspections. Thus the picture

is an aid to enforcement in the implementation of | presented by certification systems is quite
legally binding standards and criteria. Relevant | heterogeneous (Table 4-2).
activities for drawing up legally binding standards
Table 4-2
Environmental criteria covered by
voluntary international certification systems
K%
8 c
= '€ =] 8
o @ = 5 a
) = o o = 2
= (T) — = 9 O c
S - o Q L g o o B
S |3 > | = 3 g = L9
@ o | < S |O0g< OB
Roundtable Sustainable Palmoil (RSPO) X X X |X planned | planned
(Www.rspo.org):
Palm oil
Basel Criteria for Responsible Soy Production X | X |X X | X

(http://assets.panda.org/downloads/05_02_16 bas
el_criteria_engl.pdf):
Soybeans

Green Gold Label

(http://www.controlunion.com/certification/
program/Program.aspx?Program_ID=19):
Sustainable biomass

Forest Stewardship Council (FSC)
(www.fsc.org): Wood

Pan-European Forest Council (PEFC)
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(www.pefc.org ):

(www.eurepgap.org):
Sustainable agriculture

Wood
Protocol for Fresh Fruit and Vegetables|X |X |X X
(EUREPGAP)

Sustainable Agricultural Network

(http://www.rainforest-alliance.org/programs/
agriculture/certified-crops/documents/
standards_indicators_2005.pdf):

Sustainable agriculture

International Federation of Organic Agriculture
Movement (IFOAM)

(www.ifoam.org): Organic farming

(www.utzkapeh.org): Coffee

Fairtrade Labelling Organisations International | X [X |X [X X
(FLO)

(www.fairtrade.net): Bananas, cocoa, coffee,

dried fruit, fresh fruit and vegetables, herbs,

species, honey, nuts, oilseeds, ginoa, rice, tea,

sugar-cane sugar, grapes, non-edible flowers and

plants, cottonseed

Flower Label Programm (FLP) X | X |X X X
(www.fairflowers.de): Cut flowers

Utz Kapeh - Codes of Conduct X | X |X X X

USA only:

Sustainable Forestry Initiative Standard (SFIS)
(http://www.sfiprogram.org/): Wood as PEFC

American Tree Farm System

(www.treefarmsystem.org): Wood

SRU/SG 2007-2/Table 4-2; data source: FRITSCHE et al. 2006

86.  As can be seen from Table 4-2, none of the
existing systems covers all the relevant
environmental aspects of the use of biomass for
energy. The climate protection aspects of
importance for its use as energy are not adequately
elaborated in the certification systems. Moreover,
the systems do not include any specifications for
weighting aspects in the event of conflicts of
objectives between different environmental assets.
A synoptic analysis and assessment of the existing
standards does not exist at present, but is currently
being prepared. Mention must be made here of the
preparations for drawing up sustainability criteria
for biofuels or for biomass as a whole by the
Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU) and the
Federal Ministry of Food, Agriculture and
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Consumer Protection (BMELV) (UBA and IFEU
2007; Meo Consulting 2007).

87.  Certification systems require reliable
verification of compliance with prescribed
standards. Effective inspection and verification
mechanisms of the kind required for organic
farming or by the Forest Stewardship Council have
tended to be the exception (cf. FRITSCHE etal.
2006, p. 40 f.). In many cases compliance with the
criteria, which to some extent only have the
character of a declaration, is merely confirmed by
signed voluntary undertakings.

88.  This brief overview makes it clear that
certification of renewable raw materials is still in
its infancy. In the short term one cannot expect a
uniform private system that could simply be



recognised by international environmental policy
makers. Neither does a reliable system exist that
could ensure appropriate verification of legally
binding standards. It is clear from the many
questions of design and organisation that speedy
solutions are unrealistic. The establishment of an
effective certification system can be expected to
take in the region of a decade.

89.  Finally, it is important to bear in mind the
effectiveness limits that are inherent in
certification. Certifiable standards have to address
the operational business management level and
cannot therefore take account of indirect effects
which arise elsewhere as a result of increased
biomass production. Certificates are fundamentally
unable to cover the entire economic, environmental
and social interactions that can be triggered by an
international bioenergy boom (BERGSMA etal.
2007; Project Group Sustainable Production of
Biomass 2006).

90.  Voluntary systems will therefore be unable
to achieve comprehensive regulation of the
biomass production that is currently being
vigorously promoted. In view of the competitive
disadvantages of the production systems that
comply with the certification standards, it will not
be possible to establish high standards unless they
are legally binding. To this extent, hopes that
private certification might be able to render
government-imposed  unilateral standards or
internationally agreed standards superfluous are
unrealistic. The relevant state responsibilities
cannot be delegated to private parties. Efforts
should nevertheless be made to benefit from
existing experience with regard to drafting,
practicability and verification, and to identify
exemplary standards and verification procedures
(“best practice”).

4.4.2.2 Legal framework conditions for
environmentally sound biomass
production

91.  Through their ambitious quantity targets for
the share of energy accounted for by biomass, both
the EU and Germany are creating incentives to
increase imports of biomass and biomass products
from non-EU countries. For the economies of these
countries, mostly Third World and newly
industrialising countries, this expansion of biomass
demand creates urgently needed sources of income,
but it also presents a threat of considerable damage
to the environment (see Item 81 f.). One central
element of a biomass policy that cannot be
implemented without imports must therefore be to
avoid creating incentives to generate income by
over-exploiting natural resources, and this should
be done by seeking to achieve sustainable biomass
production outside the EU as well. Only if the
expansion of biomass production in the producing

countries takes place in line with certain
environmental standards can the states in question
make appropriate sustainable use of the
competitive advantages that they have over
European countries thanks to their more favourable
climatic conditions. The opening of EU markets to
biomass produced outside the EU must therefore be
subject to the proviso that the imported products
are produced in compliance with such standards.
Thus effectively it is a matter of ensuring that
imports into the EU of biomass produced using
methods characterised by specific environmental
standards are privileged compared with non-
sustainable production methods.

Such preferential treatment could take various
forms: for example, the biomass imports allowed
into the EU could be made conditional upon
sustainable production, and import bans could be
imposed upon biomass and biomass products that
were not produced in compliance with the
requirements. It is also possible, however, to base
the funding policy for biomass use for energy on
the environmental requirements, and to count
towards the funding quota only the use of biomass
products produced in line with the specified
production standards. Regardless of the detailed
approach adopted, the privileges associated with
easier market access for the producing states would
be tied to the condition of compliance with certain
environmental standards. This approach of
conditional market access is not a new instrument
for the EU. Particularly under the common trade
policy, for example, a wide variety of arrangements
facilitating market access for a number of
developing and newly industrialising countries are
made conditional upon compliance with certain
social and/or environmental standards (KOCH
2004).

The binding character of the relevant sustainability
standards for biomass production can be achieved
in two different ways: for example, an agreement
under international law on the necessary
production requirements could be reached under an
international convention. The parties to such a
convention would have to be importing countries,
especially the EU, and the relevant producing
countries. As an alternative to such a multilateral
approach, one could also consider a unilateral
arrangement. In that case the EU would, without
any international law consensus on environmental
production  methods, make such imports
conditional on compliance with the specified
sustainability criteria. Since both approaches aim to
restrict international trade in biomass produced by
non-sustainable methods, questions arise as to their
compatibility with the rules of the World Trade
Organisation (WTO), which are keyed to extensive
deregulation of world trade. However, the WTO
rules do not fundamentally preclude either a
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multilateral convention or a unilateral enforcement
of the standards, though the latter should only be
regarded as a second choice — a last resort.

Multilateral standards for environmentally
sound biomass production

92.  International conventions are the central
element of international environmental law, and
have been agreed by a large number of states to
protect a wide variety of environmental assets. In
many cases they make provision for restrictions on
international trade as instruments for enforcing
certain environmental protection objectives, for
example the CITES convention (Convention on
International Trade in Endangered Species of Wild
Fauna and Flora) or the Basel Convention on the
Control of Transboundary Movements of
Hazardous Wastes. Many of these conventions
have been established and internationally
recognised for many years. In spite of their
restrictive effects on trade, measures taken under
these conventions have never been the subject of
disputes under WTO rules (SAMPSON 2005,
p.128). In the ‘Shrimps’ case, which set the
precedent  for the relationship  between
environmental protection and WTO rules, the
Appellate Body based its decision partly on the
content of multilateral environmental protection
conventions as a crucial argument justifying the
unilateral import bans imposed by the USA
(United States — Import Prohibition of Certain
Shrimp and Shrimp Products, Report of the
Appellate Body, 12 October 1998,
WT/DS58/AB/R, Items 130, 132; referred to below
as: Shrimps). Against this background one can
basically assume acceptance of multilateral
measures agreed in the interests of transboundary
environmental protection, even — or especially — in
connection with the free trade regulations of the
WTO (KLUTTIG 2003, p. 32 ff.). In view of the
expected increase in international trade in biomass
and biomass products, there is an urgent need to
work towards the signing of a convention under
international law that lays down standards for
environmentally sound production of biomass
plants.

93. The following elements constitute the
necessary contents of such a convention:

- The scope of application of the convention
must be sufficiently broad to cover all plant
species and methods of cultivation that are
relevant to biomass production and use.

- The core of the biomass convention should be
the environmental standards already described
(see especially Items 39, 80, 82, 83), which are
to be implemented in legally binding standards.
At global level, however, the criteria that
sustainable biomass production has to satisfy
can only be defined with a certain degree of
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abstractness. A global convention cannot
provide the specificity that is necessary to take
account of individual local natural conditions.
The convention must therefore lay down
mechanisms which ensure that the standards are
indeed defined more specifically and complied
with at the local production level (Iltem 83).

As a supporting measure, the convention should
also lay down that biomass and biomass
products are only marketable in international
trade if they are grown and produced in
compliance  with  binding  sustainability
standards. To  provide evidence  of
environmentally ~ sound  production  the
convention could introduce a certification
system or make reference to existing
certification systems or specific elements of
such systems.

From an institutional point of view there is a
need for preparations for the implementation of
the biomass convention, for example the
establishment of a separate secretariat or
attachment to an existing institution such as the
United Nations Environment Programme
(UNEP) or the United Nations Conference on
Trade and Development (UNCTAD). The
central functions of this secretariat must include
correspondence with the WTO on the trade
impacts of the biomass convention.

Finally, there is a need to set up an arbitration
mechanism for resolving disputes about the
implementation of the biomass convention.
This instrument is necessary not only for
effective implementation of the convention, but
also to forestall the referral of a potential
implementation dispute to the WTO bodies (for
the importance of arbitration mechanisms in
international environmental conventions, cf.
SAMPSON 2005, p. 129).

Owing to institutional and financial capacity
shortages, developing countries are unable to
ensure adequate enforcement of specific
standards. The biomass convention must
therefore lay down mechanisms that support the
producing states in their efforts to implement
the required sustainability standards. Such
mechanisms may range from training of the
relevant actors in the producing states to kick-
off finance for production projects that comply
with the required standards. If such support
measures are ensured on a multilateral basis as
a fundamental prerequisite for compliance with
the required standards, a certification system
can be used to counteract implementation
deficits.

The convention should also include measures
designed to prevent the indirect effects of
increased biomass production. For example,



they should in particular combat harmful
effects arising from displacement of other
agricultural sectors as a result of energy crop
production. They could take the form of
minimum standards for land use planning.

94.  Negotiating a biomass convention with the
content outlined above will involve dealing with
challenges that, although demanding, do not appear
to be insurmountable. In view of the considerable
socio-economic differences between the potential
signatory states — industrialised countries as
importers, mainly developing and newly
industrialising countries as exporters — one of the
principal concerns will have to be achieving an
appropriate reconciliation of interests.

Unilateral standards for environmentally sound
biomass production

95.  In the event of failure of the negotiations on
an international biomass convention, there is the
possibility of unilateral enforcement of the
necessary sustainability standards in relation to the
producing countries. Priority must however be
given to vigorous efforts to achieve a multilateral
approach. On the one hand this guarantees greater
acceptance and better enforcement of the standards.
On the other hand, international cooperation on the
implementation of sustainable biomass production
standards is called for as a prerequisite for
unilateral action, also in view of the requirements
of world trade law.

In the context of unilateral enforcement of the
environmental standards, the EU and Germany
could, without an international consensus, restrict
the marketability of foreign biomass or biomass
products not produced in compliance with the
required standards. This could be done either by
means of a ban on imports of biomass or biomass
products not produced in compliance with the
specified requirements, or by refusing to count the
use of such biomass products towards the funding
quota (Item 91). The point of attack both for
possible import restrictions and for a funding
policy based on sustainability criteria is the
production methods used for biomass crops in the
producing states. Regarding the admissibility under
world trade law of such production-specific
barriers to market access, WTO arbitration practice
has developed legality criteria which are now
widely accepted. In particular, the much publicised
‘Shrimps’ decision by the Appellate Body (SRU
2000, Item 90; 2004, Item 1045 ff.) has encouraged
a fundamental re-thinking with regard to the
acceptance of environmental protection
requirements — and especially extra-territorial
requirements  for environmental  production
methods — in the context of world trade law.

The rules of the World Trade Organisation are
geared largely to increasing the welfare of its

member states by establishing a free trade regime
(KLUTTIG 2003, p.5; KOCH 2004). Thus any
move by a WTO state to restrict access by foreign
products to its national market, or to put foreign
products at a disadvantage on the market by
comparison with domestic products, in principle
conflicts with the free trade regulations of the
WTO. The statutory core of these rules consists of
the principles of national treatment, which takes
the form of bans on direct and de facto
discrimination (Art. Il (4) General Agreement on
Tariffs and Trade (GATT)), most-favoured nation
status (Art. | GATT) and the general abolition of
quantitative restrictions on imports and exports
(Art. X1 GATT). The starting point for application
of these provisions is different treatment of a
foreign product compared with a ‘like product’ of
domestic origin on the market of a WTO member
country. According to the bulk of opinion in the
arbitration practice of GATT/WTO and in the
literature, the distinction between like products — in
other words, the judgement as to whether a foreign
product is allowed to be treated differently from a
domestic product with regard to market access or
its treatment on the market — must not be made on
the basis of criteria that relate to the manufacture of
the product in the producing country and have no
influence on the properties of the product
(SCHMIDT and KAHL 2003, Item 95; KLUTTIG
2003, p.13f. with numerous references to
arbitration practice and literature). In particular,
environment-related import restrictions which are
not reflected in the properties of the goods
produced are thus regarded as an infringement of
the requirement of national treatment laid down in
Art. Il (4) GATT. This principle lays down that
the products of the territory of any contracting
party imported into the territory of any other
contracting party shall be accorded treatment no
less favourable than that accorded to like products
of national origin in respect of all laws, regulations
and requirements affecting their internal sale,
offering for sale, purchase, transportation,
distribution or use.

However, a closer analysis of the debate about ‘like
products’ reveals that when assessing the products
it is necessary to take a critical view of the
abstraction of production processes. The WTO’s
stance on this problem can be characterised as
follows: on the one hand the WTO aims to exclude
the possibility of different production processes
being used as an excuse for import restrictions. On
the other hand it cites a number of reasons and
examples which suggest that it is appropriate to
broaden the consideration of a product to take in
the production conditions involved in its
manufacture. In some cases it is argued that the
WTO does not possess either competence or
responsibility in respect of the broad spectrum of
value judgements involved in such broader
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consideration, and that value judgement issues
relating to the similarity or dissimilarity of
products must be left to the preferences of the
consumer, i.e. the ‘market’. According to this
argument, the assessment of similarity is crucially
dependent on consumer perception. In recent WTO
arbitration practice, the differentiation between like
and unlike products is again based to some extent —
albeit along with other criteria — on the consumer
perception aspect (EC Measures Affecting
Asbestos and  Asbestos-Containing  Products,
Appellate  Body Report of 12 March 2001,
WT/DS135/AB/R, Item 101). In other recent
decisions, however, the competitive relationship
between products on the market as determined by
consumer perception is not taken as an underlying
criterion for distinguishing between like and unlike
products, which thus means that there is no
established arbitration practice in this respect
(SCHMIDT and KAHL 2003, Item 93 ff. with
extensive references to arbitration practice and
literature).

Ultimately this method of distinguishing between
like and unlike products is unsatisfactory, because
it is based on the fiction of fully informed
consumers who have a complete overview of all
production conditions in the global market for
goods and are able to make confident judgements
on the basis of their preferences. Differentiation on
the basis of consumer perception should therefore
not be decisive. Even if one nevertheless regards
the consumer perspective as crucial, consumers are
currently not in a position to distinguish biomass
products on the basis of production properties in
view of the lack of appropriate standardisation and
certification. This too argues against assessing the
comparability of products on this market on the
basis of consumer perception. If the consumer
perspective is nevertheless taken as decisive, it has
to be assumed that unilateral enforcement of the
biomass production standards — whether in the
form of a ban on imports or in the form of a
corresponding funding policy - infringes in
particular the requirement of national treatment
laid down in Art. 11l (4) GATT.

96.  However, infringements of the principles
underlying the free trade rules of the WTO are not
necessarily prohibited under GATT. Indeed, in
special circumstances Art. XX GATT grants WTO
states wishing to use trade-restricting measures to
protect certain goods the right to deviate from the
anti-discrimination rules. In the case of
environmental protection is basically possible to
justify such measures in accordance with
Art. XX b) and g) GATT, under which measures to
protect the life and health of people, animals and
plants and to conserve finite natural resources may
be permitted. Here the arbitration practice of the
Appellate Body involves a two-stage investigation,
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the first step in which is to examine whether a
trade-restricting measure corresponds to the
requirements laid down in one of the clauses a) to
j) of Art. XX GATT. The second step is to analyse
whether the specific application of the measure is
compatible with the introductory sentence of
Art. XX GATT, the ‘chapeau’ (for this
investigation structure and references to arbitration
practice, see for example KLUTTIG 2003,
p. 17 f.). Fundamental substantive criteria for the
justification  of  environmentally = motivated
unilateral trade restrictions were developed in
particular in the often quoted Shrimps decision of
the WTO Appellate Body (see SRU 2004,
Item 1045 ff., with further references). These
criteria are also relevant for the justification of
production-specific import prohibitions and other
marketing restrictions.

From a thematic point of view, such trade
restrictions designed to enforce appropriate
environmental standards in the producing countries
are covered by Art. XX b) and g) GATT with the
above mentioned content. The trade restrictions are
intended to ensure sustainable production of
biomass products that is geared particularly to the
conservation of tropical primary forests and also
bogs and other wetlands (cf. Section 4.4.2). These
areas are indispensable habitats of the flora and
fauna to be preserved in the producing countries,
which means that the protective measures fall
directly under the protection of flora and fauna and
hence within the scope of Art. XXb) GATT.
Regarding the substantive applicability of
Art. XX g) GATT, it is clear from the arbitration
practice that exhaustible natural resources at any
rate include environmental assets that are
acknowledged by international environmental
conventions or declarations to be seriously
endangered (Shrimps, Item 130 ff.). Although there
has so far been no success in negotiating an
internationally ~ binding  instrument  geared
specifically to the conservation of forest
ecosystems, numerous international declarations
and initiatives by various actors bear witness to the
fact that a consensus exists within the international
community of states on the threat to the
environmental assets that are to be protected by the
trade restrictions (for details of this and the
following, see KROHN 2002). The need for better
protection of forest ecosystems is also expressed in
various multilateral conventions, and in particular
in the Convention on Biological Diversity’s forest
work programme, though this has no binding legal
force. Some of the species native to tropical forests
are listed in the annexes to the CITES Convention.
International activities to protect bogs and other
wetlands and the species native to them are carried
on under the Ramsar Convention on Wetlands.



As well as the protected asset ‘exhaustible natural
resources’, unilateral protective measures pursuant
to Art. XX g) GATT must be used in connection
with  comparable restrictions on domestic
production or domestic consumption. This requires
that the sustainability standards demanded of the
exporting countries also have comparable binding
force in the importing countries. However, since
agricultural production in the EU and Germany is
already subject to an extensive list of
environmentally relevant regulations which require
further modification with regard to biomass-
specific threats (ltem 67 ff.), there can be no
question here of imposing one-sided obligations on
the exporting countries. Thus the protective
standards to be enforced unilaterally cannot be
accused of ‘green protectionism’. It is rather the
case that they represent a counterpart, which is to
be demanded of the producing states in the
interests of effective global climate change
mitigation, of the importing countries’ own — and
in significant respects even stricter — efforts to
achieve sustainable biomass production.

According to the ‘chapeau’ of Art. XX GATT,
trade-restricting measures must not result in
arbitrary or unjustifiable discrimination between
countries where the same conditions prevail, or in a
disguised restriction on international trade. Thus
the chapeau clause lays down criteria for the
practical application of the protective measures, the
general purpose of which is seen to lie in
preventing abuse of the exception provision
(United States — Standards for Reformulated and
Conventional Gasoline, Appellate Body Report of
29 April 1996, WT/DS2/AB/R, p.23; Shrimps,
Item 151); it is intended to bring about a
reconciliation of interests between the rights of a
WTO member that invokes the exception
provision, and other WTO members whose
substantive rights guaranteed by the WTO rules are
impaired. In the Shrimps decision, the Appellate
Body saw an infringement of this reconciliation
especially in view of the fact that the USA, before
imposing unilateral standards, had not been active
in the field of international negotiations for a
multilateral protection regime for turtles and that
the system finally chosen sought to enforce the
USA’s own protection standards in a rigid and
inflexible form. It was regarded a serious
infringement of the chapeau clause of Art. XX
GATT that no provision was made for measures
which ensured acceptance of foreign protective
measures that guaranteed a level of protection
comparable to that targeted by the USA, but did so
by means other than the protective measures
compulsorily imposed by the USA (Shrimps,
Item 161 ff.).

The importance of the first of the aforementioned
criteria — priority of multilateral negotiations over

unilateral trade restrictions — for the GATT-
conformity of a future ban on imports of biomass
has already been stressed. Thus such measures may
only be taken if they are preceded by a ‘serious
attempt” to reach  agreement  (Shrimps,
Item 166 ff.). The international efforts already in
progress (cf. for example UNEP Global BioEnergy
Initiative
http://www.uneptie.org/energy/act/bio/GBEP.htm,
or the certification system development initiatives
described in Item 84 ff.) could be used as a forum
for international negotiation of production
standards for renewable raw materials. Particularly
where the protection of tropical rainforests is
concerned, the time for imposing unilateral trade
restrictions may already have come. These forests
are increasingly suffering destruction as a result of
the expansion of agricultural land. Regardless of
the work of the Intergovernmental Panel on
Forests, the Intergovernmental Forum on Forests,
the United Nations Forum on Forests and
numerous other institutions, forest clearance in
tropical countries continues unabated (FAO 2007).
This being so, one could well argue that the
multilateral efforts of the past decade have not
succeeded in ensuring an adequate level of
protection and that it is now in principle
appropriate to take unilateral measures to protect
the forest ecosystems.

The flexible handling of the protection system that
is called for in the WTQO’s arbitration practice
prohibits in particular exclusive recognition of the
environmental protection mechanisms established
in the EU or in Germany. This requirement
precludes the blanket application to non-European
producing countries of production standards that
are binding under EU or German law. However,
flexible recognition of foreign protective measures
is guaranteed if the definitions of the required
production conditions are sufficiently open to
permit situation-appropriate specification of the
standards in the producing countries. The EU must
give the countries technical assistance with the
implementation of the required production
standards. This also includes the establishment of
relevant know-how in the producing countries. If a
certification system is used to ensure compliance
with the standards, all WTO states must be granted
equal access to the system. Moreover, intensive
cooperation on the establishment and running of
the certification system is needed between the EU
and the exporting countries, and this must cater for
the specific needs of the countries affected and the
conditions prevailing there. Finally, the design of
the certification system must be fair and
transparent. To this end it will be necessary to set
up communication mechanisms between the EU
and the producing countries to handle submission
of applicants’ statements about their certification
applications, notification of reasons for rejection of
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certification applications, and legal rights in the
case of rejected applications.

45 Summary

97. The German Advisory Council on the
Environment (SRU) sees biomass utilisation as an
opportunity to promote sustainable,
environmentally sound and socially acceptable
development. Nevertheless, people have come to
realise that sustainable, environmentally sound and
socially acceptable production of renewable raw
materials needs to be regulated by means of ‘guard
rails’ and standards. Since both the production of
renewable raw materials and the utilisation of
biomass receive substantial assistance from
government, it is important to ensue that no serious
adverse effects arise from the use of biomass — and
hence from the funding provided. There is thus a
need for ‘guard rails’ and specific standards at
national and international level.

98. Some impacts of the production of
renewable raw materials at national level are very
similar to those of conventional food and animal
feed production. However, the production of
renewable raw materials also has environmental
impacts that do not occur in this form in the
production of food and animal feeds. The first
group of impacts should be subject to the same
standards as for food and animal feed production.
The second group, by contrast, require biomass-
specific standards.

99. In principle, the negative impacts that can
be expected as a result of increased growing of
renewable raw materials can be counteracted with
the aid of the requirements of good professional
practice and cross compliance. These should be
implemented in a determined manner and advanced
where appropriate. On the basis of present
knowledge, the German Advisory Council on the
Environment advocates a tightening of the
standards in the following respects:

- regarding the use of fertilisers: the introduction
of a nitrogen excess charge;

- regarding the use of pesticides: further
specification, legal enhancement and forceful
implementation of the requirements for
integrated crop protection;

- regarding compliance with at least threefold
crop rotation: without exception, and at the
same time creating the possibility of regulating
the number of crops grown annually and the
maximum share of the farm’s land that they
may cover;

- a general ban on ploughing of permanent
pasture.

- Furthermore, the present standard of protection
afforded by conservation area ordinances
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should be reviewed to see if it is appropriate
and raised where necessary. The Advisory
Council also sees a need for further
investigation of the question of providing
greater protection for fringe and structural
elements by means of an additional
compensation system.

100. Specific standards for the production of
renewable raw materials are needed in the case of
impacts that do not occur when growing food and
animal feeds. This applies in particular to the
removal of organic material, for which evidence of
a good humus balance is required, and specific
rules for the growing of new or genetically
modified species and varieties of renewable raw
materials.

101. For comprehensive regulation of site-
specific and location-specific impacts there is a
need for a range of spatial instruments, because
many objectives and limitations of renewable raw
materials production can only be defined in relation
to specific location types or regions. This is the
only way to take account of the characteristic
sensitivities of different locations.

102. In the foreseeable future, the social impacts
of biomass production at national level will not be
serious either for consumers or for producers. On
the other hand, one should take a sceptical view of
excessive hopes regarding the development of rural
areas. Unlike the socio-economic impacts of
imports of renewable raw materials on the
producing countries, the German Advisory Council
on the Environment does not see any special need
for regulation with regard to the socio-economic
impacts within Germany.

103. At international level, however, the
expansion of  biomass production  gives
considerable cause for concern about changes in
the living conditions of the poorer sections of the
population in exporting countries with regard to
food security, working conditions and land rights.
It would hardly be justifiable if biomass imports
for the motor fuel sector resulted in a situation
where the consequences of a misguided transport
policy (SRU 2005) in the industrialised countries
was borne by poorer sections of the population in
the exporting countries in the form of reduced food
security.

104. Intensification of biomass production in the
producing countries goes hand in hand with a
considerable risk of over-exploitation of the
remaining natural resources, especially tropical
rainforests, bogs and other wetlands. There is thus
an urgent need for binding international standards
designed to ensure environmentally sound biomass
production. Private-sector certification systems are
not a functional equivalent for binding standards
for biomass production. For one thing, none of the



existing certification systems covers all aspects of
environmental relevance. For another, in view of
its inherent limitations the instrument of voluntary
certification cannot ensure effective enforcement of
the necessary environmental standards. There is
thus a need for binding standards and for making
compliance with them a prerequisite for marketing
imported biomass and biomass products in the EU
and in Germany. To this end, priority should be
given to pressing ahead with negotiations on an

international biomass convention that lays down
binding environmental standards and also provides
mechanisms for enforcing the standards. An option
of secondary importance, but also conceivable as a
last resort, is unilateral enforcement of the
standards in relation to the producing countries.
Under the WTO rules it may be taken that such an
approach is permissible provided the individual
requirements listed are satisfied.
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5 Current objectives and instruments for expansion of bioenergy

5.1 Funding objectives

5.1.1 Climate change mitigation and other
strategic objectives of bioenergy funding

105. The fourth assessment report by the Inter-
governmental Panel on Climate Change (IPCC
2007) provided impressive scientific confirmation
of the urgent need for ambitious climate change
mitigation. Without a radical reversal of the trend,
it will no longer be possible to limit the global rise
in mean annual temperature to 2°C above pre-
industrial levels, which is widely accepted as the
goal for preventing further serious harm. Given
moderate climate sensitivity, this means that the
minimum required is stabilisation of the green-
house gas concentration at around 450 ppmv CO,
equivalent, and hence a substantial reduction in
global greenhouse gas emissions.

In the light of the urgent warnings by climatolo-
gists and the economic costs of the consequences,
both the EU and the German government have set
new climate change reduction targets for the period
to 2020. The EU is seeking to achieve a unilateral
greenhouse gas emission reduction of 20 % and an
internationally coordinated reduction of 30 %
compared with 1990, while the German govern-
ment is targeting a reduction of 40 % (BMU 2007).
And looking further ahead, there is a need to
reduce CO, emissions in Germany and other in-
dustrialised countries by up to 80 % by the year
2050 (SRU 2002; 2004).

Rapid expansion of renewable energy sources and
hence of bioenergy will play a very important role
in achieving these climate targets (cf. Sec-
tion 5.1.2). Particularly if the German govern-
ment’s climate protection target is to be achieved
simultaneously with the phasing-out of nuclear
power, it is indispensable that renewable energy
from biomass make the maximum possible contri-
bution to climate change mitigation (NITSCH
2007; BMU 2007; MATTHES et al. 2006; BAR-
ZANTNY etal. 2007; LECHTENBOHMER et al.
2005; ERDMENGER etal. 2007). At the same
time, however, it is important to maximise the
potential climate protection contribution of energy
from biomass in the light of other environmental
framework constraints.

106. At present several objectives of using bio-
mass are under discussion: apart from climate
change mitigation, other aspects include the pro-
motion of rural areas and fuel supply security
through substitution of motor fuels (Deutscher
Bundestag 2006b, p. 19; BMVEL 2005; EU Com-
mission 2005b). Closer analysis reveals that the
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idea that all these objectives can be pursued with-
out any conflicts is illusory. It is therefore essential
to set priorities.

In view of the IPCC’s warnings, and also in view
of the limits to the expansion of renewable raw
materials that are set by environmental ‘guard rails’
and standards (Chapter 4), it would be irresponsi-
ble not to make optimum use of the potential con-
tribution of biomass to reducing greenhouse gases.
There are better ways of pursuing the promation of
rural areas and of fuel supply security. For this
reason the goal of reducing greenhouse gases
should be given priority.

107. The German Advisory Council on the Envi-
ronment therefore advocates biomass utilisation
that is primarily climate-oriented within a nature-
friendly and socially acceptable framework.

108. At the same time, a bioenergy funding strat-
egy that is focused on climate change mitigation
will undoubtedly have positive side-effects on rural
areas and on supply security. Nevertheless, it is
important to ensure an appropriate cost-benefit
ratio and to bear in mind the non-negligible con-
flicts of objectives (ISERMEYER and ZIMMER
2006; HENKE 2005; HENKE and KLEPPER
2006).

109. Depending on the crop and the production
method, and also on the conversion process and
purpose, different types of bioenergy make very
different contributions to climate change mitiga-
tion. Funding measures geared to energy content or
volume cannot adequately reflect these substantial
differences in performance, since there is no cor-
relation between the energy yield and the climate
protection contribution of bioenergy sources
(Item 35). Empirical studies and the argumentation
in Chapter 3 agree that there should be a clear and
definite graduation of priorities with regard to
climate-oriented optimisation of biomass use in the
German energy mix today: its use for energy in the
heating sector and the generation of electricity has
significant advantages over its use for motor fuels
in two ways. For one thing the savings potential
per unit area is significantly higher, and for an-
other, the CO, avoidance costs are substantially
lower (cf. Chapter 3; HENKE and KLEPPER
2006; FRITSCHE and ZIMMER 2006; SRU
2005b; EU Commission 2005b, p.6; NITSCH
2007).

According to estimates by the EU Commission,
1 Mt oil equivalents of biomass input results in
2,466 t CO,e greenhouse gas emission reduction
when used for heating, 2,167 to 2,560 t CO,e when



used for power generation, and only 1,688t CO.e
when used as motor fuel (EU Commission 2005a,
p. 32). The climate reduction potential per unit of
biomass is, on average and in the theoretical refer-
ence case, at least 50 % higher if CO, optimisation
of biomass use is ensured (NITSCH 2007, p. 17 f,;
SRU 2005b, Item 355, with further references;
CONCAWE etal. 2006, p.85; RAGWITZ etal.
2006). In individual cases, the climate protection
contribution of biomass substitution for coal can be
as much as three times higher than for motor fuel
substitution (cf. Fig. 3-3). Even within the individ-
ual usage sectors, there are very great variations in
the possible climate protection contributions. For
example, depending on crop and production meth-
ods, it is possible to save 15 to 45 million t CO, by
achieving the EU’s biofuel target for 2010 (EU
Commission 2007b, p. 112).

The differences in the economic avoidance costs of
the individual uses are just as significant. Accord-
ing to estimates by the European Commission,
these costs are around 100 €/t CO.e for biofuels —
though the figures vary considerably depending on
the crop and conversion technology. The avoidance
costs for power generation are around € 22,
whereas use for heating purposes actually yields a
profit of nearly € 40 (own calculation based on EU
Commission 2005a). Similar cost ratios are to be
found in many other studies (SRU 2005b,
Item 356; CONCAWE etal. 2006, p.65f;
FRITSCHE and ZIMMER 2006, p. 16; RAGWITZ
et al. 2006). Climate-optimised promotion of bio-
mass use should reflect these technical and eco-
nomic facts and set appropriate priorities. Any
failure to do so is a waste of technically and eco-
nomically mobilisable climate change mitigation
potential. According to calculations for the Euro-
pean Environmental Agency, suboptimal biomass
use in the EU would amount to foregoing up to
22 % of the domestically producible substitution
potential, or a reduction of about 150 Mt CO.e by
2030 (RESCH et al. 2007, p. 11).

110. Synergies between climate change mitiga-
tion and promotion of rural areas can be achieved if
biomass funding is geared to maximising the cli-
mate protection contribution. For rural develop-
ment, the impacts of such optimisation of climate
change mitigation primarily relate to production
structure and further processing. If the focus is on
climate protection, the share of energy crops used
for motor fuels will decline, while that used for
stationary energy generation will increase. Bio-
energy funding as a whole will create new markets
and holds promise of price increases — in some
cases substantial — for agricultural products (cf.
Chapter 4.1; DUFEY 2006, p. 15; UNCTAD 2007,
p. 46; EU Commission, DG Agriculture and Rural
Development 2007; OECD and FAO 2007). A
considerable boost to the labour market can be

expected in the field of plant construction and also
as a result of the probable very dynamic develop-
ment of exports (BMU 2006).

However, ISERMEYER and ZIMMER (2006)
point out that this funding effect will only create
new jobs in rural areas if the prices of energy prod-
ucts and agricultural products are low. As oil prices
rise, the market demand for biofuels will increase
even without state funding, which will also bring
about an increase in food prices. If this makes food
production more profitable, funding of biomass
will merely displace agricultural production that is
taking place anyway, but without having direct
employment effects on balance (ISERMEYER and
ZIMMER 2006, p. 13).

111. However, employment effects alone can
hardly justify priority funding of certain uses where
these are suboptimal from a climate point of view.
Since the 1990s the system of market intervention
and of direct payments coupled to production has
been reformed in various stages for budget and
trade reasons, and for also consumer and environ-
mental reasons (SRU 2004, p. 178 f.). The 2003
agricultural reform aims to decouple subsidies
from production. In the debate about further reform
of agricultural policy, concepts have therefore been
developed for coupling subsidies to compliance
with statutory environmental standards (cross com-
pliance) or rewarding further environmental
achievements under agro-environmental pro-
grammes. Thus a policy that derived its legitimacy
solely from its sales-promoting and price-support-
ing effects in the agricultural sector would mean a
relapse into the years before the reform of the
Common Agricultural Policy. General funding
measures can be justified better by general welfare
impacts, such as climate change mitigation or con-
serving biodiversity or cultural landscapes. This
being so, the goal of promoting rural areas is also
secondary to the climate protection objective where
biomass funding is concerned. It is pursued as a
desirable side-effect of climate change mitigation.

112.  Security of supply can be seen from a physi-
cal point of view, with regard to the national or
international availability of certain resources, or
from an economic point of view, as protection
against excessive price fluctuations. Physical sup-
ply shortages will on the whole play a relatively
minor role in the decades ahead. In the case of oil
there is admittedly reason to expect a regional
concentration of the producing countries, and there
is a controversial debate about when oil production
will pass its peak, but in the short to medium term
this is on the whole more likely to involve price
risks than the prospect of ‘our running out of oil’
(IEA 2006, p. 88 ff.; YERGIN 2005; BMWi and
BMU 2006, p.2; SCHINDLER and ZITTEL
2006). In view of the present dependence of gas
imports on pipelines, physical supply problems are
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easier to imagine in this sector (KALICKI and
ELKIND 2005; BMWi and BMU 2006, p. 2 ff.),
but the situation will ease with the growing impor-
tance of gas liquefaction (MULLER-KRAENNER
2007, p. 22 ff.). On the coal front there is no pros-
pect of physical supply problems in the foreseeable
future. Thus the discussion about security of supply
is primarily concerned with the economic question
of how to reduce our vulnerability to large price
fluctuations or price increases on the world energy
markets. As far as reducing the medium-term eco-
nomic risks is concerned, there are three basic
strategic approaches that can be distinguished in
the political discussion: increased use of domestic
energy sources, diversification of imported energy
sources, or reducing the energy intensity of the
economy. With all these strategies, however, it
must be borne in mind that it is unrealistic to ex-
pect any decoupling of the national or European
energy markets from world energy markets
(YERGIN 2005, p. 55). Regardless of this restric-
tion, biomass promotion can aim either to replace
imports with domestic energy sources or to diver-
sify imports.

As a replacement for imports, bioenergy sources
quickly reach their limits. As explained in Chap-
ter 2, the potential of biogenic waste — assuming
that the crop area is cultivated in accordance with
nature conservation requirements — is in the region
of 3.5 to 5 % of primary energy consumption, and
that of the energy crops used for motor fuels is
probably less than 5 % of motor fuel consumption
(cf. Item 15 f.). Various studies show that the EU’s
biofuel target of 10 % for 2020 cannot be achieved
without imports even if the entire potential area
available is used for this purpose alone
(CONCAWE et al. 2006; KAVALOV 2004; IEA
2006; EU Commission 2006a). Such small shares
of potential domestic production will hardly be in a
position to influence the world energy markets.

There are also fundamental objections to an import
replacement policy: states that are integrated in the
global economic system can only be isolated from
the factor price effects of global energy price fluc-
tuations by sacrificing beneficial international trade
relations. In view of the small potential market
shares of biofuels, there is no reason to expect the
production of a significant supply to decouple
motor fuel costs from world oil market prices, or
even to slow down the rise in oil prices.

It is also worth noting the unfavourable cost-bene-
fit ratio of an import replacement policy: if biofuel
production costs are higher than conventional fuel
prices, the difference has to be either subsidised or
financed by the motorist. If they are lower than fuel
prices, this will lead to an increase in the supply of
biofuels accompanied by a possible build-up effect
between agricultural and biofuel prices (ISER-
MEYER and ZIMMER 2006, p. 2 f.). However, in
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view of the relatively insignificant quantity of
biofuel available in the medium term, this will not
lead to any substantial reduction in fuel prices.
Moreover, the greater the degree of self-suffi-
ciency, the higher will be the associated costs. The
EU Commission’s optimistic assessment of the
consequences for the target of 10 % biofuel by
2020 shows that given low oil prices the total an-
nual cost of domestic production is around
€ 12.3 billion, or in the event of high imports only
around € 5.2 billion (own calculations on the basis
of EU Commission 2006a, p. 14). Thus in the event
of an import replacement strategy based on domes-
tic resources, motorists or the government will pay
a high ‘insurance premium’ without being able to
ensure effective protection from price risks. Em-
pirical research into the factors determining oil
price trends shows that the volatility of crude oil
prices in the past three decades has been very
largely due to the dynamic nature of demand, and
has had comparatively little to do with fluctuations
in supply. Thus attempts to smooth supply by in-
creasing self-sufficiency in the energy sector are
unlikely to do much to reduce the risk of energy
price fluctuations (KILIAN 2007).

113. Comparing this approach with other strate-
gies for reducing the transport sector’s dependence
on oil, e.g. a vigorous efficiency strategy for motor
vehicles or transport switching and prevention
measures (cf. SRU 2005b, as already mentioned),
the European Commission came to the conclusion
that a relatively cautious efficiency policy would
yield more than twice the motor fuel savings com-
pared with the biofuel strategy (EU Commission
2006a, p.26; and, with the same basic tenor,
ECMT 2007; GOODWIN 1998; FRONDEL and
PETERS 2007, p. 1682). Motor fuel savings are
thus the central contribution to reducing the econ-
omy’s oil intensity and hence its vulnerability in
the face of fluctuations (TOMAN 2002; YERGIN
2005; KILIAN 2007). It would be sensible if the
opportunity costs of privileged funding of biofuels
also included the unexploited benefits of climate-
optimised use of biofuel for other purposes, for
example heating and electricity generation.

114. Anyone who puts his faith in the very lim-
ited price-cushioning effect (see above) of biofuels
in the context of a supply security strategy must, in
view of the high costs of an import replacement
policy, rigorously insist on opening markets and
abolishing agricultural protectionism to make it
possible to take advantage of the cost benefits of
biofuels from these countries. The pressure to de-
regulate under the world trade regime is also
moving in this direction (ISERMEYER and
ZIMMER 2006; HENKE and KLEPPER 2006;
COELHO 2005; DUFEY 2006). Not only are the
tariff-related and non-tariff-related trade barriers to
biofuels the subject of critical discussion today, but



biofuels are also candidates for ‘environmental
products’, which are to receive priority treatment
under the Doha negotiations on further deregula-
tion of world trade (Fourth Ministerial Conference
of the WTO Member States in Doha/Qatar, 2001).
However, such a strategy of diversification of im-
ports must take a serious look at the environmental
and social repercussions in the relevant exporting
countries and minimise the associated risks (cf.
Chapter 4.4). It is also important to note that far-
reaching land-use changes in the exporting coun-
tries can also have considerable adverse effects on
the climate balance of the imported biomass. On
the other hand, ambitious and effectively applied
criteria that seek to prevent such risks will in turn
limit the potential of imported biomass. Thus al-
though diversification of imports will not be im-
possible, its growth potential will be limited.

Conclusion

115. Achieving the national and European cli-
mate protection targets set in 2007 calls for ambi-
tious expansion of renewable energy sources and
hence of bioenergy as well. At the same time it is
important to maximise the potential climate pro-
tection contribution of energy from biomass in the
light of other environmental framework conditions.
In view of the IPCC’s warnings, and also in view
of the limits to the expansion of biomass produc-
tion that are set by environmental ‘guard rails’ and
standards (Chapter 4), it would be irresponsible not
to make optimum use of the potential contribution
of biomass to reducing greenhouse gases. Since
other goals of biomass promotion (promoting rural
areas, improving security of supply) can be better
pursued by other means, there are good grounds for
giving priority to climate-relevant aspects. Thus the
German Advisory Council on the Environment
advocates climate change mitigation by means of
biomass within a nature-friendly and socially ac-
ceptable framework.

116. Conflicts of objectives frequently exist
between the agricultural, energy and environmental
policy goals of bioenergy funding. For example,
energy policy priorities in biomass funding do not
necessarily match climate protection objectives.
From an energy policy standpoint, the replacement
of oil by biofuels in the motor fuel sector takes
priority, whereas from a climate change point of
view priority goes to replacing fossil fuels in the
heating and power generation sectors. Replacing
coal has the greatest climate change mitigation

effect. Giving preference to domestically produced
biofuels is such an expensive climate protection
measure compared with others that from an eco-
nomic point of view it should not be considered
until the numerous considerably cheaper options
have been exhausted. Imports of biofuels also en-
counter limits if nature conservation, climate
change and social criteria are taken seriously in
relation to such imports.

With regard to rural development, however, there
are substantial synergies with climate change miti-
gation, especially if priority is given to use in the
heating and power sectors. On the other hand, there
are conflicts of objectives with climate change
optimisation if rural areas are promoted by ambi-
tious expansion targets for biofuels. This should be
avoided.

117. The German government and the European
Commission should therefore abandon the idea of a
harmony of objectives between climate change
mitigation, security of supply and job security in
rural areas where biomass funding is concerned.
Where conflicts of objectives exist, clear priority
should be given to the contribution that biomass
funding can make to climate change mitigation
within a nature-friendly framework.

5.1.2 Expansion targets for bioenergy
sources

118. In accordance with the principle of
subsidiarity, the EU has so far laid down mainly
indicative targets. Compliance with these is not a
binding legal requirement, and the member states
are free to achieve them in various ways. Thus the
member states currently have great freedom in
designing their national bioenergy policies. In
future, however, the European Commission plans
to make these targets legally binding (EU Commis-
sion 2007a).

119. On the one hand there are general targets for
the expansion of renewable energy sources (cf.
Table 5-1). Here the proportion of renewable en-
ergy obtained from biomass can vary from one
member state to another. On the other hand, targets
have been set which are confined to a subset of
biomass use, namely biofuels (EU Commission
2006b, 2005b). To date there is no exclusive ex-
pansion target for bioenergy as a whole that could
serve as a basis for an optimised approach to bio-
mass use for the various purposes.
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Table 5-1

EU targets for expansion of

renewable energy sources and

use of biofuels
Parameter Timing EU Documents Status
target in
%

Share of primary 2010 12 White Paper on Renewable Political
consumption due to Energy Sources 1997
;Zrlﬁ\é\gble energy 2020 20 Renewable Energy Road-Map Planned as legally

2007 binding target
Share of electricity 2010 22 Directive 2001/77 on the Legal, but
consumption due to promotion of energy produced indicative and
renewable energy from renewable energy sources flexible
sources
Share of road 2020 20 Green Paper on Security of Political
transport fuel Supply (COM (2000)769 final)
consumption due to
alternative motor fuels
(biofuels, natural gas,
hydrogen)
Share of motor fuel 2005 2 Directive 2003/30 on the Legal, but
consumption due to 2010 5.75 promotion of the use of biofuels indicative and
biofuels and other renewable fuels for flexible

transport

2015 8 EU Council, March 2006 Political
2020 10 Energy Review 2007; EU Planned as legally

Council, 9 March 2007 binding
CO.e content of motor 2020 10 Proposed change to Fuels Legally binding
fuels Directive

(COM (2007)18)

SRU/SG 2007-2/Table 5-1; data source: EU Commission 2007a; 2007¢

120. With regard to the revision of the Biofuels
Directive and the expansion targets for renewable
energy sources, the European Commission pro-
poses to make the indicative targets legally binding
(EU Commission 2007a). Moreover, the minimum
level for admixture of biofuels is to be increased to
10 % by 2020, and the expansion target for renew-
able energy sources to 20 % of primary energy
requirements. As far as renewable energy sources
are concerned, there are plans for differentiating
the targets on the basis of economically feasible
national potentials (EU Council 2007, No. 33).

These objectives have since been reaffirmed, but
also qualified, by the Council of the European
Union in March 2007 and at various groupings of
the Council. The target is to be achieved ‘in a cost-
effective manner’. The Council of the European
Union regards the binding target as “‘appropriate’
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only if sustainable production, commercial avail-
ability of the second generation of biofuels and the
revision of the Fuels Directive to permit higher
admixture levels are guaranteed (EU Council 2007,
Annex I, No. 7).

In January 2007 the Commission of the European
Union presented a proposed directive that also lays
down a complementary climate protection objec-
tive for motor fuels. Following a methodological
development phase for the establishment of a
greenhouse gas life cycle assessment covering the
entire life cycle of motor fuel production, green-
house gases are to be reduced by 1 % per annum
between 2010 and 2020. One of the most important
means of achieving this 10 % target by 2020 will
probably be an increase in the biofuel component.
Other options are possible, however. The Commis-
sion regards this instrument as an additional fine-




tuning element for optimising the proposed biofuel
quota from a climate change point of view (EU
Commission 2007b, p. 115).

121. With regard to the European targets for
renewable energy sources and the ambitious na-
tional climate protection targets, the German envi-
ronment minister put forward considerably more
ambitious national expansion targets in a govern-
ment statement in April 2007. These go substan-
tially beyond the existing targets of the German
government’s sustainability strategy of 2002. By
2020, renewable energy sources are to account for
27 % of electricity consumption, 14 % in the heat-

ing sector, and 17 % of motor fuel consumption. In
this way the German government intends to make
an above-average national contribution to the ex-
pansion of renewable energy sources in the EU.

With the introduction of the Biofuel Quotas Act,
the national expansion targets for biofuels exceed
the EU targets in the short and medium term
(Table 5-2). They are also laid down in legally
binding form until 2015. This gives them consid-
erably greater binding force than the EU targets
that have hitherto only been laid down in political
statements.

Table 5-2
EU targets for expansion of renewable energy sources and
use of biofuels
Parameter Timing National target Documents Status
in %

Share of primary 2010 4.2 Federal Government’s Political
energy 2020 10 Sustainability Strategy of
consumption due 2050 50 April 2002
to renewable
energy sources
Share of electricity 2010 12.5 Sustainability strategy, Fixed by law
consumption due 2020 20 2002; Renewable Energy
to renewable Sources Act of
energy sources 2020 27 21 July 2004

BMU 2007 Political
Share of energy 2010 6.75 Biofuel Quotas Act of Legally binding
content of motor gradually 26 October 2006
fuel consumption 2015 increasing to 8
due to biofuels;
further differentia-
tion of quotas for 2020 17 BMU 2007 Political
petrol and diesel
fuels

SRU/SG 2007-2/Table 5-2; data source: Federal Government 2002; BMU 2007

5.2 Funding instruments

122. A wide variety of funding instruments,
which differ depending on the production and
energy use of the biomass, have been developed at
European and national level. The funding sector is
highly segmented and aims solely to increase the
use of bioenergy, regardless of the widely differing
contributions that the different crops, growing
methods or uses make to mitigating climate
change. Instruments for environmental quality
assurance that seek to minimise the environmental
impacts of renewable raw materials production or
channel them into nature-friendly directions are
still at a very early stage in concept development.

Thus it is only recently that stepping up biomass
production in Germany and the EU has ceased to
be a goal that is unreservedly deserving of promo-
tion. On the basis of an examination of cost differ-
ences between renewable and conventional energy
for the period to 2015, the overall cost of the latest
expansion targets of the Federal Ministry for the
Environment, Nature Conservation and Nuclear
Safety (BMU) is put at € 3.9 billion, with a down-
ward long-term trend (NITSCH 2007, p. 64 f.). On
the whole this assumes high energy prices for the
conventional energy sources and correspondingly
low cost differences. The estimate is therefore
likely to indicate the lower end of the possible
range of total costs. To date there is no overall
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estimate of the cost-benefit ratio of various expan-
sion variants and priorities for the individual uses
with regard to climate change mitigation up to the
year 2020.

Funding instruments currently in use are:
- subsidies and tax concessions,

- the electricity feed compensation which is
charged to the electricity consumer, and

- minimum quotas for biomass use, the cost of
which is borne by the motor fuel consumer.

5.2.1 Existing funding instruments

Subsidies and tax concessions

123. Direct funding of biomass use takes the
form of production subsidies and protective duties,
tax concessions for use as biofuel and, in the heat-
ing market, investment grants for plants generating
heat from biomass.

124. Since the reform of the Common Agricul-
tural Policy in 2003, a premium of €45/ha has been
paid for the growing of crops for use as energy.
The area qualifying for funding in Europe was
limited to 1.5 million ha (Regulation
No. 1782/2003 Art. 88 ff.). According to the
Commission’s evaluation of 22 September 2006,
only 38 % of the area-based premium for crops
used for energy has been taken up, though the rate
is growing fast. In view of its eastward enlarge-
ment, the EU intends to increase the maximum area
to 4.5 million ha and relax the requirements for
eligibility (EU Commission 2006¢).

In addition, biomass production is also promoted
by an exemption from the ban on cultivation of set-
aside land. Production of renewable raw materials
continues to be possible on set-aside land, where in
addition to the set-aside premium it can continue to
generate income from the sale of biomass (Art. 55
and 56 of Regulation 1782/2003). Such land can
hardly perform the nature conservation function of
set-asides. The member states are permitted to
provide additional promotion for the growing of
perennial energy crops on set-asides in the form of
national subsidies of 50 % of the initial cost
(Art. 56 (4) of Regulation 1782/2003).

125. On the other hand sugar beet production,
which also supplies raw material for the production
of bioethanol, still profits from the old system of
agricultural subsidies in the form of production
quotas and intervention prices, protective duties,
import quotas and export refunds to promote sugar
exports. However, the European sugar industry is
increasingly coming under pressure from the EU
market reforms and is also, under the WTO agree-
ment, having to accept restrictions on its protection
of the internal market. As long ago as 1995, for
example, the EU undertook under the WTO
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agreement to reduce the subsidised export quanti-
ties and export refunds. Since then it has had to
adjust the maximum quantities in line with the
annual export opportunities. Following the entry
into force of the reform of the sugar market system
in 2006, the reference price will also be reduced by
15 % from 2008/2009 onwards and by a good 36 %
from 2009/2010 onwards, compared with
2005/2006 (LfL 2007). Under these conditions it is
no longer profitable to grow sugar beet in the EU
on the present scale (ISERMEYER 2004). The
promotion of bioethanol production is therefore
seen by the sugar industry as an opportunity to
offset economic setbacks resulting from the re-
forms. At present the use of sugar beet for chemi-
cal purposes (bioethanol) accounts for less than
1 % of total German production. With the commis-
sioning of additional processing capacity, process-
ing for bioethanol is expected to reach some 4 % of
the crop from German land under sugar beet by
2008 (LfL 2007). Moreover, the new biofuel mar-
ket permits a reduction in exports of sugar quanti-
ties in excess of the permitted production quotas
(‘C sugar’). Since they are not competitive, sugar
exports in excess of the production quotas require
export subsidies which largely have to be financed
from production levies and thus impose costs on
internal sales of sugar within the EU (SCHMIDT
2005, p. 11).

To safeguard the sale and processing of surplus
sugar quantities within Europe, European bioetha-
nol production, which is not internationally com-
petitive, is protected by an import duty of 19.2 ct/l
on the considerably cheaper Brazilian bioethanol
(HENKE and KLEPPER 2006). Tariff-related and
especially technical barriers to trade also exist for
imports of biodiesel, for example produced from
palm oil (REINHARDT etal. 2007, p. 13). As a
rule the import duty increases with the degree of
further processing of the renewable raw materials.
There are also the technical specifications for mo-
tor fuels, which have hitherto impeded the use of
certain biofuels (e.g. from palm oil and soybean
oil) (for an overview see: DUFEY 2006, p. 25 ff.).
Some of the technical barriers to trade are to be
reviewed in the context of the European Commis-
sion’s motor fuel strategy (EU Commission 2007c;
2005b; 2006b).

126. The instrument of tax exemption is used to
promote biofuels in particular. From 2004 to 2007
there was a general tax exemption from petroleum
excise duty for all biofuels and for the biogenic
components in fossil fuels. The tax exemption was
intended to offset the difference between their
production costs and the market price of the com-
peting fossil fuels. The Biofuel Quotas Act
(BioKraftQuG) of 26 October 2006 brought a dif-
ferentiation of the existing funding approach. In
view of the fast-growing demand for biofuels and



the German government’s expansion targets, it was
proving too expensive to maintain the general tax
exemption. The annual cost of this tax exemption
would have risen to around € 2 billion by 2010
(HENKE and KLEPPER 2006, p. 6). Even at the
relatively low oil prices prevailing in 2004 there
were signs of substantial windfall-profit effects, in
other words excessive assistance going beyond the
difference in costs (Deutscher Bundestag 2005).
For this and other reasons, funding from 2007
onwards was switched to a combination of instru-
ments consisting of tax exemptions and a quota
system.

In future the tax exemption no longer applies to
motor fuels subject to an admixture quota. There
continues to be a tax concession for biofuels espe-
cially deserving of promotion, but this is on a de-
clining scale. Such biofuels include in particular
pure biofuels (which do not count towards the
quota), and second-generation biofuels (LAHL and
KNOBLOCH 2006).

127. Plants for generating heat from biomass are
promoted under the market incentives programme
for the promotion of renewable energy. Such
plants, differentiated on the basis of their nominal
capacity, are promoted by means of investment
grants and/or low-interest loans and debt relief.
The promotion is intended to encourage a large-
scale market introduction of energy from biomass
in many areas of application. The funding rates are
designed to overcome existing profitability
thresholds. This is due to the fact that, as a rule,
small plants involve higher costs in relation to their
nominal capacity and give rise to higher heat sup-
ply costs when the relevant fuel costs are included.
Also the choice of heating fuel results in different
costs depending on consumption (LANGNIR et al.
2004, p.57). These differences in the burden of
costs are catered for by differentiating the funding
on the basis of the heating fuel used.

Biofuel quotas

128. Since 1 January 2007 the setting of compul-
sory biofuel admixture quotas has been the central
instrument for promoting biofuel production for the
transport sector. The quota shows a gradual in-
crease. There are separate quotas for diesel and
petrol, and an overall quota. The German govern-
ment hopes that the quota system will result in an
increase in petroleum excise duty revenue of ini-
tially some €1 to 1.5bhillion/a (Deutscher
Bundestag 2006b; 2006a, p. 94). At least in the
medium term, the cost difference between the pro-
duction costs of biofuel and the market price of
fossil fuels will largely be incorporated in fuel
prices and hence borne by the transport sector.
Estimates put the effect at 3 ct/l in 2007 (HENKE
and KLEPPER 2006, p.8). This figure can be
expected to continue rising with the increase in the

guota, assuming relatively constant supply costs
and oil prices.

In connection with the Biofuel Quotas Act, an
initial foundation has been created for quality as-
surance of biomass production. A new Section 37d
has been inserted in the Federal Immission Control
Act (BImSchG), empowering the German govern-
ment to enact ordinances under which specific
products can no longer be counted towards the
compulsory quota. Important criteria to be devel-
oped here are minimum requirements for the man-
agement of agricultural land or for the conservation
of natural habitats, plus a minimum level of CO,
avoidance (Deutscher Bundestag 2006b, p. 13;
LAHL and KNOBLOCH 2006). The Federal
Ministry for the Environment, Nature Conservation
and Nuclear Safety (BMU) plans to present a cor-
responding draft ordinance by the end of 2007 (cf.
Chapter 4.4).

Feed compensation

129. Electricity generation from biomass is pro-
moted under the German Renewable Energy
Sources Act (Erneuerbare-Energien-Gesetz —
EEG). This lays down declining rates for power
from biomass which are passed on to electricity
consumers and which vary with the combustion
technology and decrease as the nominal capacity of
the plants increases. In the past six years the share
of the total funding volume of the Renewable
Energy Sources Act that is accounted for by elec-
tricity from biomass has more than doubled, from
6.4 % to 15.4 %. The average compensation rate
for electricity from biomass did not show a reduc-
tion of the kind seen for the other energy sources
promoted under the Act. In absolute terms, only the
average compensation for electricity from geo-
thermal energy and solar energy was higher
(Verband der Netzbetreiber e. V. 2006). Since the
compensation rates for electricity from biomass are
subject to smaller decreases in the next few years
than is the case for other technologies, it may be
assumed that the biomass share of renewable
energy promotion under the Act will increase in
both absolute and relative terms, and that by 2020
it will account for about one third of such compen-
sation payments (NITSCH et al. 2005).

With the aid of the strictly defined compensation
arrangements, the legislature is seeking to help the
broadest possible spectrum of biomass-based
energy conversion technologies to achieve eco-
nomic viability. This is why smaller plants, which
can be assumed to have a less favourable ratio of
costs to income, receive more assistance than large
plants. For example, the basic compensation fund-
ing rates for electricity from micro plants (not
exceeding 150 kW) are 37 % higher. Including the
bonus for renewable raw materials which is differ-
entiated by plant size, the compensation may even
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be more than twice the compensation for large
plants (5to 20 MW). Combined heat and power
(CHP) plants receive special treatment in the form
of a bonus on the basic compensation. On the other
hand, plants that use conventional (fossil) fuels in
addition to biomass are excluded from assistance
entirely (BMU 2004).

Topical discussion about a ‘Renewable Energy
for Heat Act’

130. Ideas are currently being discussed for an
Act concerning heat from renewable energy, based
on the model of the Renewable Energy Sources
Act (EEG). And for some time now the environ-
ment ministry has been considering instruments for
promoting the use of renewable energy sources to
generate heat. However, the coalition government
has yet to reach a consensus on this point. A
research project commissioned by the environment
ministry has investigated the practicability of alter-
native design options.

On the basis of an evaluation in terms of stable and
reliable investment conditions, transaction costs,
acceptance and dynamic innovative impact, the
alternatives ‘compulsory use’ and ‘bonus model’
were favoured. The ‘compulsory use’ variant lays
down a minimum quota of heat from renewable
energy sources (including biomass), reinforced by
an equalisation levy to ensure its implementation.
In the ‘bonus model’, producers of heat from re-
newable energy sources are to receive, on the lines
of the feed compensation under the Renewable
Energy Sources Act, a heating technology specific
compensation payment per energy unit (kWh)
which is drawn from a contributory fund financed
by a charge on fossil heating fuels (KLINSKI
2006).

The aim of the Renewable Energy for Heat Act is
to institutionalise the promotion of heat energy
production from renewable energy sources. In view
of the heavy dependence of the existing funding on
budget factors, the German government found that
continuous assistance for its market introduction
had not been possible to date. Moreover, the up-
ward trend in heating fuel prices impaired the mar-
ket incentive effect of the existing investment grant
system. This reduced the achievement of the tar-
gets and the certainty that the investment would be
profitable. The new funding instrument is intended
to eliminate these weaknesses.

5.2.2 Criticism of funding instruments

131. Funding for bioenergy is segmented.
Promotion focuses on the one hand on greater use
of biofuels through minimum fuel mix require-
ments, tax concessions and farming subsidies, and
on the other on use of biomass in electricity and
heat production — primarily through special feed-in
tariffs under the German Renewable Energy
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Sources Act (EEG) and investment grants for
heating supply systems.

While there are historical reasons for this segmen-
tation, when looked at from an economic and envi-
ronmental standpoint it hinders overall optimisa-
tion of biomass use. In particular, it obstructs mar-
ket processes, making it difficult to arrive at the
most cost-effective ways of achieving greenhouse
gas reductions. Rather than promoting market
price-finding under an ambitious climate policy
framework, funding focuses on fine-tuning specific
technologies and on quantity targets for selected
uses. This approach does not fully exploit the role
biomass can play in climate change mitigation.

There is no sign of appropriate coordination of the
individual instruments and their promotion pur-
poses as part of an overall concept. The overall use
of biomass for energy still lacks an over-arching
organisational framework that identifies the nature-
friendly crop area and energy potentials and weighs
up the various use options from a technical or eco-
nomic point of view before taking this as a basis
for developing funding policies. It is logical that
attempts are made to maximise biomass use for
one’s own individual purpose and thereby enter
into competition for funding. Indeed, most of the
available calculations of biomass to energy poten-
tial provide only partial views targeted to a par-
ticular purpose, and thereby implicitly make multi-
ple use of the area available for bioenergy sources.
One example of this is the potential calculation by
the European Commission, according to which
some 18 % of the agricultural land in the EU would
provide sufficient biofuel to satisfy up to 14 % of
motor fuel consumption by 2020. This impact
assessment by the European Commission is in-
complete, since it does not investigate how much
additional land is needed to achieve the bioenergy
share of the European expansion target for renew-
able energy sources and whether this can give rise
to conflicts of use (EU Commission 2006a, p. 10,
cf. also Chapter 3).

132. Existing funding instruments are concerned
solely with quantity targets focusing on final en-
ergy content. However, when biomass is used for
energy, the final energy content does not correlate
with the greenhouse gas balance. This may result in
a situation where usage paths without any signifi-
cant beneficial effect on greenhouse emissions
receive similar funding to highly climate-effective
usage paths. According to calculations by the
European Commission, for example, the EU target
of a 5.75 % admixture of biofuel to conventional
motor fuels permits a saving of between 15 and
45 Mt CO, depending on the energy crop and con-
version technology (EU Commission 2007b,
p. 112). The situation is further distorted by the
segmentation of funding policies, which have de-
veloped different funding and compensation rates



for different biomass uses and technologies. Since
avoiding greenhouse gas emissions is usually
a secondary criterion here, the funding policy
in question cannot pursue this goal efficiently.

133. The situation is further complicated by the
different control effects of the various instruments:
whereas admixture quotas enforce quantity growth
regardless of the costs in question, the quantity
effect of a feed-in tariff or tax exemption depends
on the funding level and the relative production
costs. Thus in practice the admixture quota will be
given priority over the other promotion measures.
If the quota is very high, and if an energy crop is
suitable for various uses, one can expect to see
direct impacts on the effectiveness of the funding
instruments in the other areas of use, not only for
energy but also for materials. Certainly when the
second-generation biofuels become marketable, a
high biofuel quota of the kind decided by the
German government and the EU will increase the
financial resources needed by the other funding
instruments for renewable energy in the heat and
power sectors to achieve the same effects. The
shortage of biomass caused by a high biofuel quota
increases the cost of alternative CO, avoidance
options. Thus setting priorities in favour of biofuels
clearly benefits uses with a relatively small climate
protection contribution and high greenhouse gas
avoidance costs (cf. Items 35, 38, 145).

In view of the widely differing contributions of
biofuels to climate change mitigation, the enforce-
ment of admixture quotas can impair mobilisation
of the savings potential of other greenhouse gas
reduction options. In the light of the renewed pri-
ority given to climate change mitigation by the
German government and the EU, this does not
make much sense. The European Commission’s
proposed complementary instrument of a 10 %
reduction in the greenhouse gas content of motor
fuels by 2020 on the basis of life cycle assessment
could partially correct the situation. This target
would make it possible to mobilise efficient green-
house gas reductions in the motor fuel sector, in-
cluded those achieved without biofuel admixtures
(e.g. plant-oriented measures in crude oil produc-
tion, transport or refining). On the other hand, the
climate change mitigation target and the admixture
target are complementary, which means that the
admixture target will continue to be pursued even
if the greenhouse gas reductions for motor fuels
can be achieved more efficiently by means (EU
Commission 2007b, p. 115). A positive aspect here
is the fact that the Commission's proposal en-
visages the establishment of a method and the
adoption of a convention for comparative life cycle
assessment of different motor fuels. This meth-
odological convention will provide an indispen-
sable basis for improving the climate protection
relevance of the range of funding instruments.

134. The ambitious growth targets for 2020 will
only be possible by means of substantial additional
imports. On the one hand the potential domestic
area is too limited, and on the other, growing in
tropical countries is much cheaper. Developing
internationally recognised and sanctionable mini-
mum standards for energy crop production, further
processing and transport, especially with regard to
conservation of biodiversity, is likely to be a
lengthy and demanding task. There is thus a risk
that it will take too long to develop supporting
instruments designed to prevent possibly irreversi-
ble consequences of the production and exploi-
tation pressures in tropical countries (cf.
Items 41 f., 75f.). Furthermore, the pressure to
take action to achieve legally prescribed admixture
quotas will rob the EU of the important bargaining
point: ‘opening of markets in return for production
quality standards’.

The power to issue secondary legislation laid down
in Section 37d of the Federal Immission Control
Act, and also the EU climate change mitigation
target for motor fuels, are first practical steps
planned for the next few years to establish mini-
mum criteria for the growing of energy crops.
Their scope is, however, already limited by the fact
that they focus solely on specific funding instru-
ments and give no indication of an integrated
approach to providing environment support for
biomass promotion and the resulting imports (cf.
Item 95 f.).

135. The national biomass action plan scheduled
for 2007 provides an opportunity to correct these
undesirable developments. The plan should contain
over-arching key points on potentials and targets,
an integrated funding policy, climate change miti-
gation aspects, and the framework conditions for
environmentally sound cultivation of biomass
crops.

136. The market introduction of renewable en-
ergy sources in the heat and power sectors is a
matter of special concern to the German govern-
ment. With the aid of the market incentives pro-
gramme for renewables and the Renewable Energy
Sources Act it has proved possible in the past to
give the markets a considerable boost and to mobi-
lise considerable potential for using biomass in the
heat and power sectors. These instruments alone
have succeeded in raising many renewable energy
technologies above the individual profitability
threshold and triggering a number of innovations in
this market segment. Even if giving priority to
funding for the generation of heat and electricity
from renewable energy sources should be preferred
to their use as biofuels on climate protection and
efficiency grounds, and even if the market incen-
tive effect in certain sub-segments has been exem-
plary, the present range of funding instruments
displays a number of contradictory incentive ef-

89



fects. To date, no satisfactory balance has yet been
found between the goal of large renewable energy
shares that has been explicitly and repeatedly af-
firmed by the German Advisory Council on the
Environment (SRU 2004, Item 39 ff.; 2005a,
Item 10), and efficient climate change mitigation.

137. Promotion of biomass utilisation under the
Renewable Energy Sources Act has so far been
confined largely to technological aspects. But as-
pects of regional policy and competition policy
have also found their way into the design of the
funding arrangements. Plants with lower efficiency
are given greater assistance, while much more
energy-efficient biomass uses combined with con-
ventional fuels in large plants are not. The limita-
tion of funding to plants with a nominal capacity of
less than 20 MW means that investment resources
are systematically directed into plant sizes with
suboptimal energy efficiency. As long as emissions
trading for greenhouse gases does not lay down
any adequate long-term emission limits and associ-
ated CO, prices, indirect biomass promotion in
such plants will do little to create incentives. For
example, straight biomass power plants working on
the condensing principle without heat take-off
generally achieve gross efficiency levels (exclud-
ing internal consumption) of between 10 % and
30 %, whereas co-incineration of biomass in mod-
ern coal-fired power stations can reach net effi-
ciency levels of up to 45 % (Institut fur Energetik
und Umwelt 2006, p. 19).

In addition to these efficiency deficits, one cannot
exclude the possibility of windfall-profit effects
(EU Commission 2005c, p. 34). A clear indication
of windfall-profit effects is the trend towards in-
creased use of renewable raw materials in agricul-
tural biogas plants since the introduction of the
‘bonus system’ for renewable raw materials
(‘NawaRo-Bonus’) in the most recent revision of
the Renewable Energy Sources Act. In plant pro-
jects that investors evidently judged profitable
under the previous compensation arrangements,
there is currently a trend towards dispensing with
the use of agricultural waste in view of the in-
creased compensation tariffs and switching the
substrate to energy crops grown specifically for
this purpose. More than one third of plant operators
plan to modify their substrate composition, or have
already done so and have eliminated substrates that
do not qualify for bonuses (Institut fir Energetik
und Umwelt 2005; 2006, p. 45 f.). However, com-
pensation arrangements that do not have any ca-
pacity-increasing impact and merely increase prof-
its on existing plants reduce the efficiency of the
Renewable Energy Sources Act. Such windfall-
profit effects do not promote either market intro-
duction or climate change mitigation.
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In view of the technology-oriented and regional-
policy promotion objectives, plants for generating
electricity from biomass for end products with
virtually identical climate protection impacts re-
ceive different amounts of compensation. The
structure of the compensation rates shows that clear
preference is given to maximising use of regionally
available bioenergy source potentials and catering
for the specific cost factors of selected technical
use options, rather than searching for cost-effective
greenhouse gas avoidance options. For example,
monitoring of the implementation of the Renew-
able Energy Sources Act is not evaluated rigor-
ously on the basis of criteria that provide informa-
tion about the climate-relevant costs and benefits,
but primarily on the basis of indicators concerned
with plant capacity in absolute terms and in rela-
tion to the areas of the federal states (Institut fir
Energetik und Umwelt 2006). Even the technology
bonus is not based on the contribution of new tech-
nologies to climate change mitigation, but is pri-
marily geared to establishing new processes on the
market.

At first glance, these promotion criteria can be
justified on the grounds of innovation-oriented
interest in stimulating a market that will become
self-sustaining in the long term. In the long term,
however, such a promotion strategy has efficiency
deficits. If the funding measures are not replaced in
the long term by cost pressures and the innovative
thrust of competition, there is a risk that individual
technologies which continue to lack market viabil-
ity will go on receiving artificial ‘life support’,
while companies lose sight of other — possibly
more efficient — innovations (Institut fir Energetik
und Umwelt 2006).

138. Similar problems can also occur even with
existing market entry funding in the heating sector
and with the variants currently favoured for a new
Heating Act. Whereas comparatively inefficient
plants with high emission avoidance costs enjoy a
particularly high level of assistance, funding for
some plant categories has in the past continued
even after profitability was assured by the increas-
ing prices of fossil fuels (LANGNIRB et al. 2004;
LANGNIR et al. 2006).

On the other hand there are now signs of a change
in this situation as a result of the upward trend in
heating fuel prices. A comparative study of price
trends for wood chips/wood pellets and light heat-
ing oil reveals that although wood fuel prices were
for a long time subject to less marked fluctuations
than heating oil, they have now come under
stronger upward pressure as a result of the heavy
demand for heating fuel (Fig. 5-1).



Figure 5-1

Development of selected heating fuel prices (price indices for commercial
products 2000 = 100)

180

160 I'
g 10 f\ /\j\j
W IJ w I\_\
o
o
o
o
x 120
=}
£
8 UV / ’
& 100 \' ’

— b
J i d ’-' ya
4
- -~ -
80
60 +—+——r——r—r——r—"—"—""" " T T T T T T T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007
Wood chips Sawdust/sawmill by-products/pellets etc. Light heatingoil, sale to consumer

SRU/SG 2007-2/Fig. 5-1; data source: Statistisches Bundesamt (Federal Statistical Office), various years

This clearly visible price increase starting at the
beginning of 2006 follows a doubling of the num-
ber of funding applications for biomass boilers
under the market incentives programme for the use
of renewable energy sources between 2004 (23,190
applications) and 2005 (46,784 applications)
(LANGNIR et al. 2006). What is more, the demand
for heating fuel for the large-scale plants also sup-
ported creates a further increase in the price pres-
sure. The extensive assistance for biomass use in
the heating sector has not only contributed to close
coupling of the market price trends for wood fuels
and heating oil, but has also given rise to demand-
driven upward pressure on wood fuel prices that is
independent of the price of heating oil. Compen-
sating reductions in operating and plant costs due
to technological improvements and lower plant
production manufacturing were hardly noticeable
during the period 2002 to 2005, and there is hardly
any reason to expect them in the future for the
combustion technologies established on the market
(LANGNIR etal. 2006; LANGNIR etal. 2004).
Thus it will only be possible to achieve the goal of
greater market penetration of biomass heating
systems by means of long-term funding that com-

pensates for expected future increases in heating
fuel prices.

139. In a future payment model for heat genera-
tion from biomass, the intended reduction in the
price of heat from biomass will have to be weighed
against the associated negative incentives to waste
heat. Instead of providing the recipients with addi-
tional incentives to optimise heat insulation, the
production of space heat is encouraged beyond the
level that is economical in the light of heating fuel
prices. It must also be remembered that without
optimised upgrading of individual heating systems,
increased use of biomass in single or multi-family
houses can lead to harmful increases in air pollut-
ant levels. The heat bonus is not a suitable instru-
ment for promoting the fitting of flue-gas purifica-
tion systems to old biomass heating plants. Finally,
it should be borne in mind that not only the
replacement of oil and coal heating systems and the
expansion of local and district heating are particu-
larly deserving of assistance, but also the use of
biomass for industrial process heat. A heat bonus
would not seem to be an ideal instrument for
setting these priorities in the heating sector.
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5.3 Conclusion

Prioritising climate change mitigation objectives

140. In principle, promotion of biomass can
make different contributions to achieving agricul-
tural, energy and environmental policy targets. It is
however necessary to take account of the inherent
costs and of the conflicts between these targets. As
far as the goal of supply security is concerned, the
additional cost of bioenergy production must not
be out of proportion to the objective of energy
price stabilisation and containment. The subsidy
requirements for biofuels from national and Euro-
pean energy crops are so great that one is forced to
concede that in this case the ‘insurance premium’
is out of proportion. This means there in the case of
biomass promotion there is no harmony between
agricultural policy and energy policy objectives.
There are also clear conflicts of objectives between
climate change mitigation and security of supply.
The main contribution of climate-optimised bio-
mass use will be not to replacing petroleum in the
transport sector, but rather to replacing fossil fuels
in heat and power generation. As far as the pursuit
of agricultural policy objectives is concerned, it
should be noted that further subsidies are only
justified if they pursue general welfare objectives,
such as nature conservation and climate change
mitigation. In view of these conflicts of objectives
and the problems of justifying competing objec-
tives, priority for biomass promotion must be given
to its contribution to climate change mitigation.

Integrated biomass strategy to avoid segmented
funding

141. Funding of bioenergy is highly segmented
and present obstacles to optimisation of biomass

92

use on the basis of climate protection criteria. A
relevant proportion of the climate protection po-
tential of bioenergy use thus remains unexploited.
Instead, segmentation promotes a funding race
between the various biomass uses. Extremely high
biofuel quotas that have to be achieved regardless
of economic viability will push up the costs of
biomass use in areas that can contribute most to
climate change mitigation. There is thus a risk that
significant public and private funds will be wasted
due to a lack of coordination between the various
instruments available.

The power to issue secondary legislation laid down
in Section 37d of the Federal Immission Control
Act, and also the EU climate change mitigation
target for motor fuels, are first practical steps
planned for the next few years to establish mini-
mum environmental criteria for the use of bio-
energy. Their scope is already limited, however,
because they focus solely on specific funding in-
struments and give no indication of an integrated
approach to providing an environment policy pillar
in biomass promotion. A conflict thus exists be-
tween environmental criteria set out in Section 37d
of the BImSchG and the over-ambitious nature of
the fuel quotas. Resolving this conflict will prove
extremely difficult.

Against this background, the key task of any po-
tential biomass action plan is to set out and priori-
tise the main points of a strategy on biomass po-
tential and its optimal use in climate change miti-
gation, for a workable funding policy, and for a
framework to allow environmentally sound culti-
vation of biomass crops.



6 Routes to an optimised biomass strategy

142. The German Advisory Council on the Envi-
ronment regards the reduction of greenhouse gas
emissions as the most important objective of bio-
mass use. In order to exclude non-sustainable
forms of use, however, this objective must only be
pursued in compliance with the environmental
framework conditions described in Chapter 4. A
sustainable biomass promotion strategy must there-
fore meet two fundamental requirements:

- It must optimise biomass use to avoid
greenhouse gas emissions (cf. Chapter 5.3).

- It must produce a legislative framework at
national, EU and international level to allow
environmentally sound cultivation of energy
crops. This framework cannot be developed
without taking account of existing instruments
for environmentally sound agriculture (cf.
Chapter 4.3).

The preceding chapter made it clear that funding
for bioenergy is segmented. To date there is no
sign of appropriate coordination of the individual
instruments and their promotion purposes as part of
an overall concept. A transitional strategy is there-
fore needed until the basis for rigorous climate
policy orientation of funding instruments is cre-
ated. During this transitional phase the existing
instruments should be reviewed with regard to
amount, scope of application and expansion tar-
gets, and corrected where they present obvious
obstacles to cost-effective climate change mitiga-
tion through biomass. In the long term, efforts
should be made to take account of the greenhouse
gas savings of bioenergy in a substantially re-
formed and broadened greenhouse gas emissions
trading system. Ideally this would be a global
emissions trading system at the primary trade level,
though this would be difficult to put into practice.
Partly for this reason, the German Advisory Coun-
cil on the Environment is of the opinion that it
makes sense to develop biomass promotion in two
phases, a transitional phase of promoting the mar-
ket introduction of biomass technologies, followed
by a second phase of long-term exploitation of the
CO, avoidance potential of biomass use under an
efficient climate change mitigation regime.

The crucial question is how to develop the phase of
promoting the market introduction of biomass
technologies from the existing funding set-up,
while at the same time designing it from the outset
as a transition that is ultimately to be superseded by
the second phase of efficient climate change miti-
gation. It goes without saying that compliance with
the boundary conditions mentioned above must be
ensured in both phases.

This section sets out to provide a road map that
leads from the present and planned funding system
to biomass use geared to efficient climate change
mitigation combined with environmental quality
assurance.

6.1 Promoting market introduction on
a short-term perspective

143. In many cases the use of innovative
technologies involves industry in breaking new
market ground. Energy technology innovations are
faced with a risk-prone market environment, where
imperfect markets often mean that market forces
only leave room for technology options with short-
term profit prospects. By contrast, production tech-
nologies that will only become competitive in the
medium to long term often enjoy lower priority.
This phase of market development can be acceler-
ated by transitional technology promotion. Such
promotion should however focus on technologies
which can become competitive in the foreseeable
future and whose medium to long-term climate
protection contribution falls within a reasonable
reference framework of macro-economically cost-
effective climate change mitigation measures. With
realistic estimates of learning curve effects, it is
possible to identify promising technologies as
regards their economic potential and assess their
environmental soundness using life-cycle analysis.
In the biomass sector, usage paths with equally
high economic and environmental potential are
very limited. Such promising technologies need to
be promoted using instruments that, by means of
stable framework conditions, ensure a positive
innovation and investment climate for rapid transi-
tion to market maturity.

144. Although the funding instruments currently
in use have positive effects on the market devel-
opment of various biomass usage options, there is
still a need for reforms. It is important to avoid
situations where the promotion measures provide
long-term finance for non-viable technology op-
tions and thereby tie up scarce resources. Regular
evaluation of funding to identify windfall-profit
effects is also necessary. Rising energy prices,
technical advances and learning curve effects in
plant production result in dynamic developments in
profitability among funding recipients, and this
calls for a flexible response to avoid promotion of
technologies that have already become established
on the market. There are still considerable deficits
here. Although the differentiation of promotion by
individual technology options which is currently
practised increases the chances of achieving market
maturity faster in these sectors, this approach sys-
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tematically marginalises other possible alternatives
and runs the risk of getting stuck in a dilemma
between permanent subsidies for non-viable op-
tions and windfall-profit situations. Moreover, the
scope of application of the funding should also be
restricted if new climate-friendly energy options
create new environmental problems.

145. The trends in CO, avoidance costs provide a
basis for a more efficiency-oriented promotion

policy.

The Oko-Institut study (FRITSCHE and ZIMMER
2006) determined avoidance costs for 2010 and
2030 specifically for different biomass usage paths.
It examines a high-price and a low-price scenario
for energy. Using waste consistently results in the
lowest avoidance costs. This use option is however
limited by the fact that, at least in the long term, the
potentials of biomass waste are relatively low.

Although this study shows that second-generation
biofuels (Biomass-to-Liquid — BtL) have consid-
erably lower avoidance costs than first-generation
biofuels, the average avoidance costs for bioetha-
nol are very high at 368 €/t CO,e in 2010 and
117 €/t CO%e in 2030. Only replacement of diesel
by BtL diesel, at 64 €/t CO.e, is relatively favour-
able at low fossil energy prices. If availability of
the waste is low, or if fossil energy prices rise, the
avoidance costs are over 100 €/t COe. In the bio-
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fuels sector as a whole, replacement of diesel by
pure rape oil is by far the most favourable alterna-
tive, with avoidance costs of 63 €/t CO.e, and is
already available. Other studies also show consid-
erable ranges of avoidance costs for the individual
biofuel types, which are due to different methodo-
logical assumptions and uncertainties (ECMT
2007, p. 87; CONCAWE et al. 2006).

In the field of energy conversion, the assumed
greenhouse gas reduction factors for the individual
biomass usage paths are crucial for the determina-
tion of avoidance costs. The reduction factors de-
pend largely on the energy sources replaced. For
example, FRITSCHE and ZIMMER (2006) arrive
at greenhouse gas avoidance of 142 g CO,e/kWh
and hence at avoidance costs of 181 €/t CO,e for
replacement of gas-fired micro CHP by biogas
micro CHP plants. In the TUM study (WAGNER
et al. 2004), natural gas and coal power plants were
replaced by biogas plants with a reduction factor of
829 g CO.e/kWh. This resulted in avoidance costs
of around 30 €/t COe. The following overview is a
summary of the CO, reduction factors
(g CO.e/kWh) in various studies; in the electricity
sector they take account of emissions by the up-
stream chains (g CO.e/kWh). The three columns
on the right show, for three price differential sce-
narios, the CO,e avoidance costs based on the
reduction factors.



Table 6-1

CO,e avoidance costs in the electricity sector

Reduction CO.e avoidance costs
factor* for a cost difference (in ct/kWh) of
2,6 3 5

Study** g CO./kWhg €/t COLe €/t COLe €/t COLe
DLR, IFEU, WI 466 56 64 107
UBA Var. 1 790 33 38 63
UBA Var. 2 480 54 63 104
Prognos 438 59 68 114
EWI, IE, RWI 930 28 32 54
TUM 829 31 36 60
Average 40 46 76

**Abbreviations of the individual studies:

und ihre Weiterentwicklung, Basel: 2003

*The reduction factors are reduced across the board by a deduction of 100 g CO,/kWhel compared with
KLOBASA and RAGWITZ (2005) to take account of the CO,e emissions of the upstream chain.

» DLR, IFEU, WI: Nitsch, J.; Gartner, S.; Barthel, C.: Okologisch optimierter Aushau der Nutzung erneuerbarer
Energien in Deutschland, Stuttgart, Heidelberg, Wuppertal 2004

* UBA Var. 1+2: Nitsch, J.; Fischedick, M.; StaiB, F.; Allnoch, N.; Baumert, M.: Klimaschutz durch Nutzung
erneuerbarer Energien, Umweltbundesamt (Ed.), Berlin 2000

* Prognos: Zwischenbericht V: Analyse der Wirksamkeit von CO,-MinderungsmalRnahmen im Energiebereich

* EWI, IE, RWI: Schulz, W.; Kalies, M.; Hillebrand, B.: Gesamtwirtschaftliche, sektorale und &kologische
Auswirkungen des Erneuerbare Energien Gesetzes (EEG), K6ln 2004

» TUM: Geiger, B.; Hardi, M.; Briickl, O.; Roth, H.; Tzscheutschler, P.: CO,-Vermeidungskosten im Kraft-
werksbereich, bei den erneuerbaren Energien sowie bei nachfrageseitigen EnergieeffizienzmalRnahmen,
Minchen: Lehrstuhl fir Energiewirtschaft und Anwendungstechnik, TUM 2004

SRU/SG 2007-2/Table 6-1; data source: KLOBASA and RAGWITZ 2005; own calculations

The widely varying CO, reduction factors are ex-
plained by the assumptions regarding the energy
sources replaced. The individual studies use differ-
ent methods to determine the power plants replaced
by bioenergy plants. The cost differential is calcu-
lated as the cost per unit of electricity generated
from biomass, less the supply cost of a unit of
electricity from the technology replaced. For ex-
ample, there is an additional cost of 2.6 ct/kwWh if
gas is replaced by biogas. The size of the cost dif-
ferential depends on the raw material prices and the
technology used. If fossil fuel prices rise faster than
biomass prices, one can expect a fall in the cost
differential and hence in CO, avoidance costs. At
any rate the cost differential will fall as a result of
technological advances in energy generation, since
learning curve effects mean that the cost of sup-
plying electricity from the young technologies of
the renewable energy sources will fall faster than
the supply costs of conventional power plant tech-

nology. If, in addition, greater use is made of proc-
ess heat in electricity production, a possible in-
crease in the cost differential can be expected to be
offset by the increased reduction factor, thereby
reducing CO, avoidance costs.

The various forms of biomass use for energy dis-
play a very wide range of costs. Even anticipating
technological advances and declining costs, and
also high emission rights prices for ambitious long-
term climate change mitigation, it is clear that
certain technological options do not have an eco-
nomically viable future. Even a technology ap-
proach with an open mind about the future should
therefore refrain from broad market introduction of
technologies that will not be viable even in the long
term. In this technological phase, the individual
funding instruments should be subject to system-
atic review based on the above criteria and should
be revised if necessary. This means:
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146. Where funding under the Renewable Energy
Sources Act is concerned, the restriction of funding
to small-scale facilities and those that only convert
biomass should be reviewed. With regard to tech-
nical efficiency and climate change mitigation, the
use of biomass is also desirable in larger-scale
power plants.

Also, funding amounts and the declining scale used
to allocate funding should be reconsidered. Para-
doxical effects of declining-scale funding, such as
promotion of several micro biogas systems of
suboptimal size at a single location, should be
avoided.

Bonus payments for use of renewable raw materi-
als (NawaRo-Bonus) should be reviewed as re-
gards their negative effect on the use of waste in
biogas facilities. Any change in feed-in tariff
structure that merely results in fuel substitution and
does not lead to an improvement in the greenhouse
gas balance of electricity from biomass should be
avoided. Regional policy aspects should not play
any part in the fixing of feed-in tariffs.

147. When funding heat use, the provision of
funding as a market incentive should be further
advanced. It appears particularly important in this
regard to strictly link the availability of funding to
the use of available exhaust gas cleaning technol-
ogy and, in the interests of climate change mitiga-
tion, to priority substitution of coal and heating oil.
It is also important to review the funding instru-
ments with regard to greater use of biomass in local
and district heating and for industrial process heat.
When redesigning funding-based incentives,
greater weight should be given to climate change
mitigation potential over purely quantity-based
targets. To finance a programme of this type, con-
sideration should be given to imposing special
levies on fossil fuels used for heating.

The currently debated introduction of a Renewable
Energy for Heat Act with technology-differentiated
payments for heat in-feed does not serve the pur-
pose. Promoting the use of energy for heating
could lead to efforts in the field of energy effi-
ciency being neglected. Also, energy source-de-
pendent funding would make it difficult to imple-
ment the installation and modernisation of bio-
mass-fuelled heating systems that is so necessary
for abating air pollution.

148. Direct promotion of biomass cultivation and
the implicit preference for energy crops in Com-
munity measures to encourage set-asides in agri-
culture should be reversed, as should the payment
of premiums for energy crop cultivation. Promo-
tion of bioenergy should occur solely on the user
side, as this is the only way to ensure optimisation
of biomass use. In rural development programmes,
which are to be stepped up, special consideration
should be given to cultivation methods and crops
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that give rise to synergies in the attainment of na-
ture conservation goals (cf. Chapter 3). Subject to
nature conservation conditions, these could include
the funding for cultivation of perennial crops that is
already practised. However, the basic problem of
duplication of funding — on the supply side by the
instruments of the first pillar of the European agri-
cultural policy, and on the production side by the
use-oriented funding instruments — can only be
solved in the context of further fundamental reform
of the European agricultural policy. Here there
should be reduction of price support mechanisms
and farm-related or area-related premiums in fa-
vour of rewards for performance in the field of
landscape and nature conservation.

149. The ambitious national and European
growth and expansion plans for biofuels should be
subjected to a critical review in the light of several
aspects: other more profitable areas of use, the
relatively high cost of climate change mitigation at
least in the next decade, the sometimes dubious and
generally limited contributions to climate change
mitigation, a realistic assessment of technological
developments, and an import pull for which it will
be difficult to provide environmental support.
There has yet to be a serious comprehensive review
of the politically imposed targets with an assess-
ment of the economic and environmental costs and
benefits for climate change mitigation. The indi-
vidual estimates of consequences by the European
Commission suffer from methodological weak-
nesses (Item 109) and in some cases suggest con-
clusions that conflict with the political objectives
(Section 5.1).

The national biofuel quota should therefore — tak-
ing account of the aspect of trust in relation to
investments already made in conversion plant in
reliance on the rising quota — be frozen as close as
possible to the present level. The target set by the
EU Council of a 10 % quota by 2020 is in need of
downward correction. As long as the conditions
linked to this target (sustainable production, avail-
ability of second-generation technology, commer-
cial viability) are not in place, the German
government should make every effort to ensure that
this target for 2020 is at least not made legally
binding.

150. As indicated by the above remarks
(Items 109, 112), the contribution of biofuel both
to climate change mitigation and to security of
supply is widely overestimated. The total costs of
the targeted growth path are not transparent and are
not examined in relation to their benefits. The task
of limiting the global environmental and social
side-effects of an import pull is made more diffi-
cult by an admixture quota that is too high. There is
an urgent need to develop a comprehensive life
cycle analysis of the greenhouse gas emissions of
biofuels, in order to obtain a realistic picture of the



climate protection potential of biofuels (cf.
Item 35). Such a comprehensive analysis will re-
veal that many motor fuels currently receiving
assistance no longer make any appreciable positive
contribution to climate change mitigation. More-
over, an excessively high quota also impedes a
transition to the climate change optimisation rec-
ommended by the SRU.

As soon as possible, taxation-based promotion of
second-generation biofuels should be made de-
pendent on their contribution to climate change
mitigation. In the preliminary discussions on the
Biofuel Quotas Act, representatives of the automo-
bile and petroleum industries put forward a pro-
posal that envisaged basing funding more strongly
on CO, instead of the fuel quota. Volkswagen
proposed — with regard to second-generation bio-
fuels — graduated tax exemptions on the basis of a
sustainability index which was to take account not
only of CO,, but also of impacts on biodiversity,
fertiliser use and other factors (LEOHOLD 2006;
DOHMEL 2006). However, it would be difficult to
ensure the objectivity of a multi-dimensional sus-
tainability index of this kind, and it would be prone
to abuse. Its verification would involve consider-
able input. It therefore makes more sense to lay
down for specific production processes a set figure
for the reduced greenhouse gas emissions per mo-
tor fuel unit as an assessment basis for the tax ex-
emption. A prerequisite for this, however, is the
methodological convention which is in any case
needed for life cycle assessment of the greenhouse
gas savings of various motor fuels (Item 35).

On the other hand, an alternative that is preferable
from a climate change point of view is the use of
biogas as a motor fuel. Care should however be
taken that production of the biogenic waste and
renewable raw materials needed for biogas pro-
duction does not lead to an increase in adverse
environmental impacts on agriculture (Section 3.2).
Furthermore, the economic limits of this option are
marked by the increased cost of preparing the bio-
gas for feeding into the existing natural gas infra-
structure, and the necessary extensions to the infra-
structure.

6.2 Efficient climate change
mitigation as a long-term perspective

151. In the course of the next decade, priority
should be given to avoiding greenhouse gases
where this is most cost-effective. Following the
technology promotion phase, sufficient experience
has been accumulated regarding the technology
and the potential of renewable energy sources to
expose them to competition on the various markets.
For the various funding areas, this means a
medium-term  withdrawal from quantity-based
funding and the broadest possible integration into a
cross-sectoral emissions trading scheme. A long-

term goal here would be emissions trading at the
primary trade level (see box) (SRU 2005; 2006).
Also conceivable — but more complicated and less
efficient — are models that closely approach such
emissions trading at the primary trade level or are
based on a suitably simulated price for greenhouse
gas emissions.

Emissions trading at the primary trade level

Emissions trading at the primary trade level fo-
cuses on heating fuel wholesalers (cf. SRU 2002,
Item 473). Traders who put heating fuels into cir-
culation in Germany or the EU have to produce
certificates to the competent authority — corre-
sponding to the CO, emissions produced during
combustion of the relevant fuel. As in the present
emissions trading scheme, the total quantity of
emission rights issued must not exceed the agreed
emissions budget. In view of the limited number of
rights issued, there is an upper limit on the carbon
content of the total quantity of heating fuel put into
circulation. As a result of this artificial shortage,
heating fuel traders have an incentive to reduce the
quantities they sell, to switch to carbon-poor or
carbon-neutral fuels, or to acquire additional rights
on the market that enable them to sell fuel quanti-
ties not yet covered. Parties selling rights must
liberate them by means of reduced sales or fuel
substitution. The result is a relative increase in the
costs of fossil fuels compared with fuels with a
lower emission potential. As far as the consumer is
concerned, emissions trading — much like the eco
tax — makes itself felt solely through the absolute
and relative changes in heating fuel prices. There is
no need for all companies or private households to
trade in emission rights. In view of the compara-
tively small number of actors, the transaction and
verification costs would be relatively low. Because
of the expected keen competition between trading
companies for allocation of emission rights, the
emission rights will have to be auctioned by the
state.

There are still a number of points of detail to be
solved. In this emissions trading system, heating
fuels from biomass are only regarded as having a
neutral impact on climate to the extent that the
energy-induced CO, emissions of the production
process are already taken into account in emissions
trading for the fossil fuels used for this purpose. In
view of their adverse effects on climate, it is es-
sential to register the climate-relevant gases
methane (CH,4) and nitrous oxide (N,O). Two ap-
proaches are possible. One alternative is to take
account of set emission factors and their conver-
sion into carbon dioxide equivalents in the emis-
sions trading scheme, so that certificates would
also have to be produced for marketing heating
fuels obtained from biomass. Among other things,
the necessary life cycle analyses would have to
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take account of leakage rates in biogas production.
The certificate requirement would exist at the level
of the heating fuel wholesaler (intermediate prod-
ucts for biodiesel or pellets) or the grid operator
(electricity or gas). In cases of own production and
consumption of biomass it would be necessary to
investigate the practicability of participation in
emissions trading. This approach is very complex
and takes no account of the greenhouse gas emis-
sions of the rest of the agricultural sector. Another
possibility would be to use emissions trading solely
for energy-induced carbon dioxide emissions, and
to use a separate instrument for reductions in meth-
ane and nitrous oxide emissions and for avoiding
land-use changes with negative climate con-
sequences in the agricultural sector as a whole.
Since there would be no need for complicated
conversion operations for the various climate-rele-
vant emissions in the monitoring context, two
separate instruments would be easier to handle. For
example, one could consider a levy payable by the
agricultural sector for set area-related or livestock-
related emission factors of different agricultural
uses. Emissions trading for these gases might also
be possible, but — like the above-mentioned com-
bined approach — suffers from high transaction and
verification costs. It would however be possible to
effect clearing of the emission rights at the trade
level and to achieve sufficiently quantifiable tar-
gets for all climate relevant gases, which would
improve the overall efficiency of the two instru-
ments.

152. What seems to be the most probable path
towards such a system is the use of two separate
instruments. One instrument, which is addressing
vehicle manufacturers, envisages a less ambitious
CO2-limit for the vehicle fleet as a whole in the
view of the hoped-for climate protection contri-
bution by biofuels. The second instrument, targeted
at the oil industry, requires it to make a contribu-
tion to close the gap to the official target of
120 g/CO, by 2012. Instead of the biofuels quota,
however, this should be done more efficiently and
effectively by means of a greenhouse gas reduction
target for motor fuels. The EU Commission’s pro-
posed target of a 10 % reduction in the greenhouse
gas emissions of motor fuels over their entire life
cycle (cf. Section5.1.2) could be a meaningful
instrument here. It would leave the petroleum in-
dustry free to choose the most efficient way of
reducing greenhouse gas emissions over the life
cycle of motor fuels. The target would however
have to be examined to see whether it can be
achieved within a cost corridor that is comparable
with other efficient climate change mitigation
measures.

Alternatively it is conceivable that conventional
motor fuels could be made subject to a climate
change tax of the order of the expected medium-
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term emission rights price, thereby simulating
emissions trading at the primary trade level for
motor fuels. However, such an instrument would
only have a limited controlling effect on fuel use
and composition. It would be more likely to create
incentives to reduce fuel consumption through
changes in driving habits and reduced mileage.
This would however be irrelevant as far as the
climate protection target was concerned

153. In the field of electricity generation from
renewable energy sources, integration in the exist-
ing greenhouse gas emissions trading scheme
would be possible after the end of the market intro-
duction phase. This would result in a relative com-
petitive advantage compared with conventional
fuels that would come close to the climate protec-
tion potential of the renewable energy sources.

Greater efficiency in achieving the climate change
mitigation targets in the heating sector should be
sought by means of increased, emission-related
taxation of heating fuels. Such taxes on heating
fuels can be introduced in advance of a cross-
sectoral emissions trading scheme at European
level in the wholesale trade for heating fuels, and
can then be absorbed fairly easily into the subse-
guent emissions trading scheme.

For models of this type to be integrated into emis-
sions trading, a near-reality picture of the green-
house gas balance is needed for the use of biomass
for a range of different energy needs (cf.
Section 3.1.2). Most studies to date display serious
methodological weaknesses that result in over-
estimation of the climate protection contribution of
biofuels. On the one hand there is a need to extend
life cycle analysis to include CO, equivalents, in
order to at least include the relevant emissions of
CH, and N,O that occur during the production of
bioenergy. These greenhouse gases play a major
role in agricultural production. On the other hand,
the entire biofuel production chain should be as-
sessed for possible changes in land use, crop culti-
vation, biomass processing and fuel economy in
the types of engines involved. Land-use changes
play an important role here with regard to the soil’s
capacity to store CO,, something that has not been
taken into account adequately in many CO, bal-
ances to date. Soil erosion and loss or organic sub-
stances from the soil can be largely avoided by
means of appropriate management of agricultural
and forestry soils, adapted where necessary to
changed climatic conditions.

6.3 Conclusion

Transition to a strategy optimised for climate
change mitigation

154. A sustainable biomass promotion strategy
must meet two fundamental requirements:



- It must optimise biomass use to avoid
greenhouse gas emissions.

- It must produce a legislative framework at
national, EU and international level to allow
environmentally sound cultivation of energy
crops. This framework cannot be developed

without taking account of the existing
instruments  for  environmentally  sound
agriculture.

The primary objective of biomass use should be to
reduce greenhouse gas emissions. Funding for
bioenergy is highly segmented, however, and to
date there is no sign of coordination of the individ-
ual instruments and their promotion purposes. In
the long term, climate change mitigation should be
made more efficient, and efforts should be made to
take account of the greenhouse gas savings of bio-
energy in a substantially reformed and broadened
greenhouse gas emissions trading system. ldeally
this would be a global emissions trading system at
the primary trade level, though this would be diffi-
cult to put into practice. A transitional strategy is
therefore needed until the basis for rigorous and
efficient climate policy orientation of funding
instruments is created. Partly for this reason, the
German Advisory Council on the Environment is
of the opinion that it makes sense to develop bio-
mass promotion in two phases, a transitional phase
of promoting the market introduction of biomass
technologies, followed by a second phase of long-
term exploitation of the CO, avoidance potential of
biomass use under an efficient climate change
mitigation regime.

Market introduction of biomass technologies

155. The market entry phase should basically
build on existing instruments for biomass promo-
tion, although the funding amounts and expansion
targets should be reviewed to allow optimal tran-
sition to the climate change mitigation phase. The
funding instruments should take greater account of
the energy-related advantages of using biomass in
heat and electricity generation. For this reason
neither the effectiveness of the Renewable Energy
Sources Act, nor that of the funding instruments in
the heating sector, should be diminished by the
price-hiking effects of biofuel quotas.

When granting funding to assist market entry,
measures should be taken to avoid promoting tech-
nologies whose medium and long-term contri-
bution to climate change mitigation bears no
meaningful relation to climate change measures
that are cost-effective at the macro-economic level.
With realistic estimates of learning curve effects, it
is possible to identify promising technologies as
regards their economic potential and assess their
environmental soundness using life-cycle analysis.

In this phase of technology promotion, the various
funding instruments should be subject to system-
atic review based on the above criteria. This
means:

156. Where funding under the Renewable Energy
Sources Act is concerned, the restriction of funding
to small-scale facilities and those that only convert
biomass should be reviewed. With regard to tech-
nical efficiency and climate change mitigation, the
use of biomass is also desirable in larger-scale
power plants. Also, funding amounts and the de-
clining scale used to allocate funding should be
reconsidered. Paradoxical effects, such as expan-
sion of economically suboptimal micro biogas
plants triggered by the allocation of funding on a
declining scale, should be avoided. Bonus pay-
ments should be reviewed as regards their negative
effect on the use of waste in biogas facilities.

157.  When supporting heat use, the provision of
funding by a market incentive programme should
be further advanced. It appears particularly impor-
tant in this regard to strictly link the availability of
funding to the use of available exhaust gas cleaning
technology and, in the interests of climate change
mitigation, to priority substitution of coal and
heating oil. It is also important to review the fund-
ing instruments with regard to greater use of bio-
mass in local and district heating and for industrial
process heat. When redesigning funding-based
incentives, greater weight should be given to cli-
mate change mitigation potential over purely
quantity-based targets. To finance a programme of
this type, consideration should be given to impos-
ing special levies on fossil fuels used for heating.

The German Advisory Council on the Environment
considers that the currently debated introduction of
a Renewable Energy for Heat Act with technology-
differentiated payments for heat in-feed does not
serve the purpose. Promoting the use of energy for
heating could lead to efforts in the field of energy
efficiency being neglected. Also, energy source-
dependent funding would make it difficult to im-
plement the installation and modernisation of bio-
mass-fuelled heating systems that is so necessary
for abating air pollution.

158. Direct promotion of biomass cultivation and
the implicit preference for energy crops in Com-
munity measures to encourage set-asides in agri-
culture should be reversed, as should the payment
of premiums for energy crop cultivation. Promo-
tion of bioenergy should occur solely on the user
side, as this is the only way to ensure optimisation
of biomass use. In rural development programmes,
which are to be stepped up, special consideration
should be given to cultivation methods and crops
that give rise to synergies in the attainment of na-
ture conservation goals (cf. Section 4.2.1.2).

99



159. The ambitious national and EU growth and
expansion targets for biofuels in transportation
should be subjected to critical assessment. There
has yet to be a serious official review of the con-
sequences and costs of the politically imposed
targets. Considerably more climate change mitiga-
tion would be possible if the existing biomass
potential were exploited by different uses. The
environmental side-effects arising in third countries
as a result of the foreseeable rise in imports for
biofuels are difficult to control in the short and
medium term. The national biofuel quota should
therefore — taking account of the aspect of trust in
relation to investments already made in conversion
plant in reliance on the rising quota — be frozen as
close as possible to the present level. Moreover, the
target set by the EU Council of a 10 % quota by
2020 is in need of downward correction. As long as
the conditions the EU Council has linked to this
target (sustainable production, availability of sec-
ond generation technology, and commercial viabil-
ity) are not in place, the EU fuel-mix quota should
not be made a binding legal requirement.

160. As soon as possible, taxation-based promo-
tion of second-generation biofuels should be made
dependent on their contribution to climate change
mitigation. It makes more sense to lay down a set
figure for reduced greenhouse gas emissions per
motor fuel unit as an assessment basis for tax ex-
emption of specific production processes .
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Integration in a cross-sectoral emissions trading
system

161. In the course of the next decade, priority
should be given to avoiding CO, where this is most
cost-effective in relative terms. For the various
funding areas, this means a medium-term with-
drawal from quantity-based funding and the broad-
est possible integration into a cross-sectoral emis-
sions trading scheme. In the long term the ideal to
aim for would be emissions trading at the primary
trade level (SRU 2005; 2006), as this is simpler
than the emerging sectoral trading systems and
would involve lower transaction costs and fewer
drop-outs. What should not be fully excluded,
however, is the second-best solution — that of a
pricing policy which simulates emissions trading at
primary trade level.

- For models of this type to be integrated into
emissions trading, a near-reality picture of the
greenhouse gas balance is needed for the use of
biomass for a range of different energy needs. It
is necessary to expand the scope of the balance
to include CO, equivalents, to allow at least the
inclusion of bioenergy-related emissions of
methane and nitrous oxide in production
processes. The entire biofuel production chain
should also be assessed for possible changes in
land use, crop cultivation, biomass processing,
and fuel economy in the types of engines
involved. Land-use changes play an important
role with regard to the soil’s capacity to store
CO,, an aspect that has largely been
disregarded to date.



7. Summary

7.1

162. The recent report by the Intergovernmental
Panel on Climate Change (IPCC) ensured that
climate change is one of the main focuses in envi-
ronmental policy. To be effective, climate change
policy must prescribe significant reductions in
greenhouse gas (GHG) emissions. Besides im-
proving energy efficiency, reductions can be
achieved by using renewable energy sources in
place of fossil fuels. The EU thus intends to in-
crease the share of renewables in primary energy
use to 20 % by 2020. The German government
confirmed its commitment to meeting this target in
an announcement made in April 2007, stating that
by 2020 some 14 % of the energy used in heat
production, 17 % used for transportation fuel and
27 % used in electricity generation will come from
renewable energy sources. In meeting these ambi-
tious targets, substantially greater use will be made
of biomass, which at 70 % already makes up the
largest share of renewable energy in use.

Introduction

Given the potential of biomass in reducing emis-
sions of climate-damaging gases, we welcome the
importance placed on increased biomass use by the
European Commission and the German govern-
ment. Nonetheless, any increase in the use of bio-
mass for energy production must focus on the re-
alistic contribution it can make to combating cli-
mate change. Biomass can only serve climate
change mitigation if the framework, and not least
the relevant funding policies and legal require-
ments, for cultivation and use of biomass crops
take adequate account of environmental con-
straints.

7.2 Opportunities for Biomass Use

163. From an environmental standpoint, cultivat-
ing and using biomass for energy production has
vast potential in that as an energy source, it spares
the increasingly limited supply of fossil fuels.
Biomass use for energy is also climate-friendly
because the carbon dioxide released during burning
is equivalent only to that absorbed by the crops
during their growth. However, one of the basic
requirements in ensuring that using biomass to
produce energy results in lower emissions of
GHGs compared with fossil fuels is that renewable
resources be cultivated and used in an environ-
mentally compatible way and aimed at combating
climate change.

Cultivating biomass crops can also have a positive
impact on the environment. One option would be
to plant former intensively farmed cropland with
extensively farmed biomass crops.

The potential for using biomass is increased rela-
tive to how efficiently it is used and the size of the
reduction in greenhouse gas emissions achieved
through its use.

164. Compared with other energy carriers, bio-
mass has multiple advantages. For example, it can
be made available as a solid, liquid or gaseous fuel.
Hence, unlike other renewable energy sources,
biomass can be utilised for all energy-related needs
(heat, electricity and propulsion). One great ad-
vantage with biomass and the energy carriers pro-
duced from it is that their excellent storage proper-
ties allow for flexible energy supply, both in terms
of time and distance.

The availability of new technologies provides fur-
ther opportunities for biomass. Numerous new
processes have been developed and optimised,
allowing Germany to strengthen its position as a
leading technology supplier.

7.3 Limitations in Biomass Use

165. The advantages in using biomass as an
energy carrier are, however, countered by limited
land availability and consideration of environ-
mental needs.

7.3.1 Limited Potential for Biomass
Production in Germany

166. Use of biomass, either as biogenic waste or
as renewable raw materials, can meet only a por-
tion of Germany’s primary energy needs. The an-
nual volume of waste from the forestry and timber
sector, farming, disposal of animal carcasses, the
food industry, and wastewater and waste manage-
ment lies at around 100 million Mg. With existing
technology and given environmental constraints,
only 65% (70 million Mg) can be used in any
meaningful way. This gives Germany a potential
four or five percent biomass share in meeting pri-
mary energy demand. In the short term, the poten-
tial for using biogenic waste is higher than that for
using renewable raw materials. Using biomass
waste for energy is not yet fully established, how-
ever. It makes sense, therefore, to give priority to
exploiting biomass waste potential while taking
account of environmental restrictions (e.g. in use of
straw and forestry waste) rather than growing more
renewable raw materials.

The potential in renewable raw materials is limited
first and foremost on account of the limited avail-
ability of agricultural land for their production.
This puts cultivation of biomass crops in direct
competition with food and feed production, and it
may only be expanded in line with the needs of
nature conservation and landscape management.
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Consequently, it can be assumed that by 2030, the
area of arable land used for biomass crops can be
increased from 1.6 million hectares to between
three and four million hectares.

The potential energy yield will depend on the type
of energy crops grown and the ways in which they
are used. Use in the stationary energy sector in
combined heat and power (CHP) promises signifi-
cantly greater energy potential than transportation
biofuels grown on the same area of land. Looking
at the overall potential regarding biomass waste
and renewable raw materials, domestic biomass
can meet at maximum only 10 % of primary energy
use by 2030.

Merely producing enough biomass for all petrol
and diesel placed on the market to contain at least
6.75 % biofuel by 2010 and even higher percent-
ages further into the future — the targets set in the
third sentence of Article 37a(3) of Germany’s
Immission Control Act (BImSchG) — would use up
the entire potential available land. These ambitious
targets thus promote the import of biomass and
biogenic energy carriers.

7.3.2 Biomass Crops: Environmental
Threats and Needs for Regulation

167. The push to cultivate and use biomass hits
an obstacle given the associated environmental
risks at national and international level. Biomass
produced using intensive farming methods poses a
threat to the environment. These risks must be
mitigated by changes to the legal framework.

168. At national level, threats to the environment
have less to do with any harmful aspects of new
crop-growing practices. A greater risk is posed by
increased use of crops that have strong adverse
effects on the environment: rapeseed and maize are
increasingly being cultivated in place of less envi-
ronmentally harmful crops. Over-exploitation of
vegetation types that capture and store CO,, for
example woodlands and forests, can affect their
sink function. Changes in land use such as digging
over permanent grassland and draining bogs and
fens can have a similarly negative effect on the
climate.

Looked at from a legal standpoint, the same stan-
dards should apply to cultivating renewable raw
materials as for food and feed production. The
changes in farming practices that can be expected
in response to the targeted promotion of biomass
crops are cause enough to step up efforts towards
making farming environmentally compatible. The
existing environmental standards contained in the
best practice provisions of national legislation and
in EU cross-compliance requirements must be
implemented in a determined manner and advanced
where appropriate. The following measures would
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seem appropriate to counter the impact of increased
biomass farming:

- Introduce a fertiliser tax to penalise excessive
use of nitrates

- As regards use of plant protection products,
further define, legally enhance and forcefully
implement the requirements for integrated plant
protection

- Compliance with, at minimum, three-way crop
rotation with no exceptions. At the same time,
scope should be created to allow legally
prescribed annual limits on the number of crops
allowed and the maximum amount of land they
may cover on a holding.

- A general ban on digging over permanent
grassland

Also, conservation area charters should be re-
viewed as to whether they adequately exclude
environmental threats arising from farming of
renewable raw materials. They should be aligned
as appropriate, particularly as regards crop-grow-
ing restrictions. An assessment should also be
made as to whether protection of fringe and struc-
tural elements should be boosted with additional
compensation rules.

Specific standards for biomass crops are needed
when it comes to the extraction of residues which
in excessive quantities can have adverse effects on
the nutrient cycle. A need could also arise for
regulatory provisions regarding farming of geneti-
cally modified crops. In the case of crop-specific
and site-specific effects, prevention measures
should be an integral part of spatial planning pol-
icy. Per-hectare premiums for growing renewable
raw materials should only be made available when
neither protected nor sensitive areas are affected by
inappropriate crop-growing practices.

Research on the environmental impacts of intensi-
fied farming of renewable raw materials can hardly
keep up with the rapid growth in energy crop pro-
duction. For reasons of damage limitation and
precautionary environmental protection, there is
thus an urgent need to slow down the promotion of
renewable raw materials. Without such action,
there is a risk that to ensure attainment of (dynami-
cally increasing) renewable energy targets, envi-
ronment-related requirements will be formulated in
such a way that they provide less than adequate
protection.

169. Given that the EU’s and Germany’s ambi-
tious biomass policies will significantly increase
biomass imports from non-EU countries (particu-
larly newly industrialising countries and develop-
ing countries), it must be ensured that the rise in
imports does not lead to greater use of environ-



mentally harmful production practices in the pro-
ducing countries.

Intensified biomass production on an international
scale goes hand in hand with a considerable risk of
over-use of natural resources in the producing
countries. This must be countered with binding
standards. In this connection, although private
certification systems are not an adequate substitute
for binding standards on biomass crops they do
provide a useful conceptual approach for their
advancement.

There is thus a need for binding environmental
standards and for making compliance with them a
prerequisite for marketing biomass and biomass
products in the EU and in Germany. The Council
believes it would be preferable for such standards
to be made an integral part of an international
agreement to which key import and export coun-
tries are signatories. This consensual approach in
which acceptance of the environmental standards is
embodied in an international agreement would aid
both implementation and enforcement of those
standards. Further, restrictions on international
trade enacted under international environmental
treaties have not yet become a point of contention
in the debate on global trade law.

Another option, secondary to the above but none-
theless available if attempts to negotiate an inter-
national agreement should fail, is that of imposing
environmental standards unilaterally on producer
states. WTO law would not be a barrier to this type
of approach in principle. It can be expected that
restrictions on international trade that are specifi-
cally designed to rule out environmentally harmful
production methods would be incompatible with
WTO non-discrimination rules, especially the
National Treatment Clause. However, under GATT
Article XX (b) and (g), such restrictions may be
justified where they involve action to protect hu-
man, animal or plant life or health, and to conserve
exhaustible natural resources. Trade restricting
standards are thus an option when it comes to pro-
tecting primary forests, bogs and fens, and other
wetlands. In such circumstances, WTO law is not
in opposition to the enactment of environmental
standards, including internationally applicable
ones, based on the powers to issue secondary leg-
islation set out in Section37d of Germany’s
Federal Immission Control Act (BImSchG).

7.4 Solutions and Priorities

7.4.1 Prioritising Climate Change
Mitigation and Devising an Integrated
Energy Strategy

170. In principle, promotion of biomass can
contribute to varying degrees to achieving agricul-
tural, energy and environmental policy targets.
Account must however be taken of the inherent

costs and of the conflicts between these targets.
Due to insufficient analysis of the environmental
impacts, especially regarding climate change im-
pacts of land use changes, there is a tendency to
over-estimate the greenhouse gas reductions that
can be attained using biomass for energy produc-
tion. Largely for this reason, the jury is still out on
the issue of biomass use and its environmental
effects. In case of doubt in instances where multi-
ple objectives are pursued, climate change should
be given priority to ensure environmentally com-
patible cultivation. Nonetheless, the findings ar-
rived at so far lead to the conclusion that stationary
use of biomass for electricity and heat production
is more advantageous than its use as a transport
fuel. Prioritising the use of biomass in the transport
sector does not sufficiently exploit the potential of
biomass in climate change mitigation. For this
reason, efforts should only be made towards
achieving moderate expansion in the use of bio-
fuels in transportation. Stationary use harbours
great potential for greenhouse gas savings, espe-
cially in heat supply and in combined heat and
power generation. Promoting combined use of
biomass in this way should thus be pursued further.

Looking at biomass use according to available
forms, with the exception of waste substances for
use in fermentation and of renewable raw materi-
als, minimum use should be made of biomass in
transport fuel production. Solid biomass, particu-
larly wood, should ideally be used to produce heat.
Its use for high-temperature process heat in indus-
try would appear to make sense because no other
renewable energy source can serve as a substitute.
With regard to power generation and room-
temperature heating, wind, solar and geothermal
energy are available as alternative renewable sub-
stitutes in the long term. Another important aspect
is increased use of district heating networks in
place of individual heating systems. Thus, with
regard to its climate change mitigation potential,
biomass use should not be assessed in isolation
from other renewable energy sources. The aim
should be to develop an integrated approach to
allow optimal use of all energy carriers in efforts to
combat climate change.

7.4.2 Integrated Biomass Strategy to Avoid
Segmented Funding

171. Funding for bioenergy is segmented.
Promotion focuses on the one hand on greater use
of biofuels through minimum fuel mix require-
ments, tax concessions and farming subsidies, and
on the other on use of biomass in electricity and
heat production — primarily through special feed-in
tariffs under the German Renewable Energy
Sources Act (EEG) and investment grants for
heating supply systems.
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While this segmentation has its historical reasons,
when looked at from an economic and environ-
mental standpoint it hinders overall optimisation of
biomass use. In particular, it obstructs market
processes in arriving at the most cost-effective
ways of achieving greenhouse gas reductions.
Rather than promoting market price-finding under
a stringent climate policy framework, funding
focuses on fine-tuning specific technologies and on
quantity targets for selected uses. This approach
does not fully exploit the role biomass can play in
climate change mitigation. No realistic overall
estimate has been made of the full costs and bene-
fits of this kind of funding policy to tax payers,
consumers and climate change efforts for the pe-
riod up to 2020.

Instead, segmentation promotes a funding race
between the various biomass uses. Extremely high
biofuel quotas that must be achieved regardless of
economic viability will push up the costs of bio-
mass use in areas that can contribute most to cli-
mate change mitigation. There is thus a risk that
significant public and private funds will be wasted
due to a lack of coordination between the various
available instruments.

Powers to issue secondary legislation contained in
Section 37d of Germany’s Immission Control Act
(BImSchG) and the EU climate change target for
motor fuels (10 % reductions in GHG emissions by
2020) set out the first practical steps to be taken in
the coming years to lay down minimum environ-
mental standards for the use of bioenergy. Their
scope is, however, already limited because they
focus solely on specific funding instruments and
give no indication of an integrated approach to
providing an environment policy pillar in biomass
promotion. A conflict thus exists between envi-
ronmental criteria set out in Section 37d of the
BImSchG and the over-ambitious nature of the fuel
quotas. Resolving this conflict will prove ex-
tremely difficult.

Against this background, the key task of any po-
tential biomass action plan is to set out and priori-
tise the main points of a strategy on biomass po-
tential and its optimal use in climate change miti-
gation, for a workable funding policy, and for a
framework to allow environmentally sound culti-
vation of biomass crops.

This sustainable biomass promotion strategy must
meet two fundamental requirements:

- It must optimise biomass use to avoid GHG
emissions

- It must produce a legislative framework at
national, EU and international level to allow
environmentally sound cultivation of energy
crops. This framework cannot be developed
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without taking account of general instruments
for environmentally sound agriculture.

Advancing biomass promotion should take a two-
phase approach:

- Aninterim funding phase to assist market entry
of a broad range of technologies

- A subsequent phase to promote effective
climate change mitigation activities based on
further fundamental reform of the EU
Emissions Trading Scheme for greenhouse
gases.

7.4.3 Existing Funding Instruments

172. The market entry phase should build on
existing instruments for biomass promotion, al-
though the funding amounts and expansion targets
should be reviewed to allow optimal transition to
the climate change mitigation phase. The funding
instruments should take greater account of the
energy-related advantages in using biomass in heat
and electricity generation. Neither the effectiveness
of the Renewable Energy Sources Act (EEG),
which sets out fixed rates of payment for renew-
ables-generated electricity fed into the public grid,
nor that of promoting heat generation should be
diminished by the price-hiking effects of biofuel
guotas.

When granting funding to assist market entry,
measures should be taken to avoid promoting tech-
nologies whose medium and long-term contribu-
tion to climate change mitigation bears no mean-
ingful relation to the cost-effectiveness of the over-
all climate change measures. With realistic esti-
mates of learning curve effects, promising tech-
nologies can be identified as regards their eco-
nomic potential and, using life-cycle analysis,
assessed for environmental soundness.

The various funding instruments should be subject
to systematic review based on the above criteria.
This means:

- Where funding under the Renewable Energy
Sources Act is concerned, the restriction on
providing funding only to small-scale facilities
and those that only convert biomass should be
reviewed. With regard to technical efficiency
and climate change mitigation, the use of
biomass is also desirable in larger-scale power
plants. Also, funding amounts and the
decreasing scale used to allocate funding
should be reconsidered. Paradoxical effects
such as further promotion of less than viable
micro-scale biogas facilities sparked by
allocating funding on a decreasing scale should
be avoided. Bonus payments for use of
renewable raw materials (NaWaRo-Bonus)
should also be reviewed as regards their



negative effect on the use of waste in biogas
facilities.

When funding heat use, the provision of
funding as a market incentive should be further
advanced. It appears particularly important in
this regard to strictly link the availability of
funding to the use of available exhaust gas
cleaning technology and, in the interests of
climate change mitigation, to priority
substitution of coal and heating oil. It is also
important to review the funding instruments as
regards greater use of biomass in district
heating and for industrial process heat. When
redesigning funding-based incentives, greater
weight should be given to climate change
mitigation potential over purely quantity-based
targets. To finance a programme of this type,
consideration should be given to putting special
levies on fossil fuels used in heating.

The enactment of legislation, as currently under
debate in Germany, to promote renewables-
generated heat supply (EE-
Warmeenergiegesetz) by means of different
payment rates according to the technology used
will not achieve its intended goals because
promoting the use of energy to generate heat
could lead to efforts towards energy efficiency
being neglected. Also, energy source-dependent
funding would make it difficult to implement
the installation and modernisation of biomass-
fuelled heating systems so necessary in abating
air pollution.

Direct, unconditional promotion of biomass
cultivation and the implicit preference for
energy crops in Community measures to
encourage set-aside in agriculture should be
reversed, as should the payment of premiums
for energy crop cultivation. Promotion of
bioenergy should occur solely on the user side
as this is the only way to ensure optimisation of
biomass use. In rural development programmes,
which are to be stepped up, special
consideration should be given to cultivation
methods and crops that give rise to synergies in
the attainment of nature conservation goals.

The ambitious national and EU growth and
expansion targets for biofuels in transportation
should be subjected to critical assessment. The
national biofuel quota should — taking account
of the sphere of trust regarding the investments
already made in conversion plant in response to

the rising quota — be frozen as close as possible
to the present level. The target set by the EU
Council of a 10 % quota by 2020 is in need of
downward correction. As long as the conditions
the EU Council has linked to this target
(sustainable production, availability of second
generation  technology, and commercial
viability) are not in place, the EU fuel-mix
quota cannot be made a binding legal
requirement.

- Taxation-based promotion of second generation
biofuels (biomass-to-liquid and lignocellulose
bioethanol) should be re-focused without delay
to concentrate on their contribution to climate
change mitigation. It would make sense for
possible tax exemptions to be based on a set
amount relative to the reductions in GHG
emissions achieved per fuel unit in specific
production processes.

7.4.4 The Long-Term Perspective:
Emissions Trading

173. In the second phase of the climate change
policies called for in this report, efforts should
focus on avoiding GHG emissions wherever it is
most cost effective to do so. For the various fund-
ing areas, this means a medium-term withdrawal
from quantity-based funding and the broadest pos-
sible integration into a cross-sectoral emissions
trading scheme. In the longer term, the aim should
be towards fundamental reform of the existing
emissions trading system at primary trade level. In
contrast to the sectoralised trading system that is
currently evolving, this would be far easier to im-
plement, the transaction costs would be lower and
there would be fewer drop-outs. What should not
be fully excluded, however, is the second-best
solution — that of a pricing policy which simulates
emissions trading at primary trade level.

For models of this type to be integrated into emis-
sions trading, a near-reality picture of the green-
house gas balance is needed for the use of biomass
for a range of different energy needs. It is thus
necessary to expand the scope of the balance to
take in CO, equivalents to allow at minimum the
inclusion of bioenergy-related emissions of meth-
ane and nitrous oxide in production processes. The
entire biomass production chain, especially that for
biofuels used in transportation, should be assessed
for possible changes in land use, crop cultivation,
biomass processing and fuel economy in the types
of engines involved.
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Publications

Environmental Reports, Special Reports, Research Materials and Statements

The Council’s environmental reports and special reports published from 2007 onwards are available both
from book shops and directly from the publisher: Erich-Schmidt-Verlag GmbH und Co., Genthiner Str.

30 G, 10785 Berlin, Germany.

They are also available online at http://www.esv.info/neuerscheinungen.html.

Environmental reports and special reports published between 2004 and 2006 are available from book
shops or from the publisher: Nomos-Verlagsgesellschaft Baden-Baden; Postfach 10 03 10, 76484 Baden-

Baden, Germany or www.nomos.de.

Bundestagsdrucksachen are available from: Bundesanzeiger Verlagsgesellschaft mbH, Postfach 100534,

50445 Kdéln, Germany or www.bundesanzeiger.de

Most publications issued since 1998 are available as PDF files and can be downloaded from the SRU

website (www.umweltrat.de).

ENVIRONMENTAL REPORTS

Environmental Report 2004

Ensuring Environmental Protection Capacity
http://www.umweltrat.de/english/edownloa/envirre
p/UG_2004_summary.pdf

Abbreviated version from

Umweltgutachten 2004

Umweltpolitische Handlungsfahigkeit sichern
July 2004, 669 pages. Baden-Baden: Nomos,
ISBN: 3-8329-0942-7
http://www.umweltrat.de/02gutach/downlo02/umw
eltg/UG_2004.pdf

(Bundestagsdrucksache 15/3600)

Environmental Report 2002

Towards a New Leading Role
http://www.umweltrat.de/english/edownloa/envirr
p/UG_2002_summary.pdf

Abbreviated version from

Umweltgutachten 2002

Fir eine neue Vorreiterrolle
July 2002, 550 pages. Stuttgart: Metzler-Poeschely
ISBN: 3-8246-0666-6 11
http://www.umweltrat.de/02gutach/downlo02/umv,
eltg/UG_2002.pdf

(Bundestagsdrucksache 14/8792)
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Environmental Report 2000

Beginning the Next Millennium
http://www.umweltrat.de/english/edownloa/envirre
p/UG_2000_summary.pdf

Abbreviated version from

Umweltgutachten 2000

Schritte ins néchste Jahrtausend

April 2000, 688 pages. Stuttgart: Metzler-Poeschel,
ISBN: 3-8246-0620-8
http://ww.umweltrat.de/02gutach/downlo02/umw
eltg/UG_2000.pdf

(Bundestagsdrucksache 14/3363)

SPECIAL REPORTS

Environment and Road Transport
High Mobility- Environmentally Sound Traffic

- Reducing CO, Emissions from Cars
Section from the Special Report
Environment and Road Transport
August 2005, 47 pages
http://www.umweltrat.de/english/edownloa/spe
crepo/Reducing_CO2_Emissions_
from_Cars.pdf

- Environment and Road Transport — Key
Findings
August 2005, 16 pages
http://www.umweltrat.de/english/edownloa/spe
crepo/SRU_Key Findings.pdf

Excerpts from

Umwelt und Stral’enverkehr
Hohe Mobilitat — Umweltvertraglicher Verkehr
July 2005, 347 pages. Baden-Baden: Nomos, ISBN
3-8329-1447-1
http://www.umweltrat.de/02gutach/downlo02/sond
erg/
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SG_Umwelt_und_Strassenverkehr2005_web.pdf
(Bundestagsdrucksache 15/5900)

Marine Environment Protection in the North
and Baltic Seas

February 2004, 247 pages.

Baden-Baden: Nomos Verlagsgesellschaft, ISBN
3-8329-0943-5
http://www.umweltrat.de/english/edownloa/specre
po/SG_Meer_en.pdf

Towards Strengthening and Reorienting Nature
and Landscape Conservation

June 2002, 46 pages
http://www.umweltrat.de/english/edownloa/specre
po/SG_Towards_Strengthening_
2002_summary.pdf

Abbreviated version from

Far eine Starkung und Neuorientierung des
Naturschutzes

2002, 211 pages. Stuttgart: Metzler-Poeschel,
ISBN 3-8246-0668-2
http://www.umweltrat.de/02gutach/downlo02/sond
erg/SG_Naturschutz_2002.pdf
(Bundestagsdrucksache 14/9852)

STATEMENTS

Pharmaceuticals in the Environment
December 2007, 52 pages

http://www.umweltrat.de/english/edownloa/statem
en/Stellung_Pharmaceuticals_in_the_Environment
_2007_eng.pdf

National Implementation of the EU Emissions
Trading Scheme:

Market-based climate change mitigation or the
continuation of energy subsidies

by other means?

April 2006, 27 pages
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en/Stellung_NAPII_engl 2006.pdf

Chemicals Registration under REACH: Priority
Setting and Data Requirements

Executive Summary and Recommendations
October 2005, 14 pages
http://www.umweltrat.de/english/edownloa/statem
en/Stellung_Reach_Nov2005.pdf

Access to Justice in Environmental Matters:
The Crucial Role of Legal Standing for Non-
Governmental Organisations

February 2005, 28 pages
http://www.umweltrat.de/english/edownloa/statem
en/Stellung_AccesstoJustice

February2005.pdf

On the economic impact of the planned reform
of European Chemicals Policy

July 2003, 36 pages
http://www.umweltrat.de/english/edownloa/statem
en/Stellung_Reach_Juli2003_eng.pdf

On the European Commission's Concept for a
European Strategy for the Protection and
Conservation of the Marine Environment
February 2003, 13 pages
http://www.umweltrat.de/english/edownloa/statem
en/Stellung_Protect Marine_environment_eng.pdf

COMMENTS

COMMENT No. 5

The European Commission Proposal for a Marine
Strategy:

Shying European Responsibility?

April 2006, 20 pages
http://www.umweltrat.de/03stellung/downlo03/ko
mment/kom_nr5_eng.pdf



Ministry of the Environment, Nature Conservation and Nuclear Safety

Charter Establishing an Advisory Council on the Environment at the Ministry of
the Environment, Nature Conservation and Nuclear Safety

1 March 2005

Article 1

The Advisory Council on the Environment has
been established to periodically assess the
environmental  situation and environmental
conditions in the Federal Republic of Germany and
to facilitate opinion formation in all government
ministries, departments and offices that have
jurisdiction over the environment, and in the
general public.

Article 2

(1) The Advisory Council on the Environment shall
comprise seven members who have special
scientific knowledge and experience with respect
to environmental protection.

(2) The members of the Advisory Council on the
Environment shall not be members of the
government, a legislative body of the government
or the civil service of the Federal Government,
state governments or of any another public entity,
universities and scientific institutes excepted.
Further, they shall not represent any trade
association, or employers’ or employees’
association, nor shall they be in the permanent
employ of or party to any non-gratuitous contract
or agreement with any such association, nor shall
they have done so in the 12 months prior to their
appointment to the Advisory Council on the
Environment.

Article 3

The task with which the Advisory Council on the
Environment is charged shall be to describe the
current environmental situation and environmental
trends, and to point out environmentally related
problems and suggest possible ways and means of
preventing or correcting them.

Article 4

The Advisory Council on the Environment is
charged exclusively with the mission stated in this
charter and may determine its activities
independently.

Article 5

The Advisory Council on the Environment shall
provide the federal ministries whose area of
competence is involved, or their representatives,
the opportunity to comment on important issues
that emerge as a result of the Council's performing

its task, and to do so before the Council publishes it
reports on these issues.

Article 6

The Advisory Council on the Environment may
arrange hearings for federal offices and Lénder
offices concerning particular issues, as well as
invite the opinions of non-governmentally
affiliated experts, particularly those who represent
business and environmental associations.

Article 7

(1) The Advisory Council on the Environment shall
draw up a report every four years, to be submitted
to the Federal Government in May. The report is to
be published by the Council.

(2) The Advisory Council on the Environment may
make additional reports or statements on particular
issues. The Federal Ministry of the Environment,
Nature Conservation and Nuclear Safety may
commission the Council to make further reports
and statements. The Council is to submit the
reports and statements mentioned in clauses (1) and
(2) of this article to the Federal Ministry of the
Environment, Nature Conservation and Nuclear
Safety.

Article 8

(1) Upon approval by the Federal Cabinet, the
members of the Advisory Council on the
Environment shall be appointed by the Federal
Ministry of the Environment, Nature Conservation
and Nuclear Safety for the period of four years.
Equal participation of women and men shall be
aimed for as provided for in the law governing
appointments to federal bodies (the Bundes-
gremienbesetzungsgesetz). Reappointment shall be
possible.

(2) The members of the Council may give written
notice to resign from the Council to the Federal
Ministry of the Environment, Nature Conservation
and Nuclear Safety at any time.

(3) Should a member of the Council resign before
serving the full four-year period, a new member
shall be appointed for the remaining period.
Reappointment shall be possible.

Article 9

(1) The Advisory Council on the Environment shall
elect, by secret ballot, a chairperson who shall
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serve for a period of four years. Re-election shall
be possible.

(2) The Advisory Council on the Environment shall
set its own agenda, which shall be subject to
approval by the Federal Minister of the
Environment, Nature Conservation and Nuclear
Safety.

(3) Should a minority of the members of the
Council be of a different opinion from the majority
of the members when preparing a report, they are
to be given an opportunity to express this opinion
in the report.

Article 10

The Advisory Council on the Environment shall be
provided with a secretariat to assist it in the
performance of its work.

Article 11

The members of the Advisory Council on the
Environment and its secretariat are sworn to
secrecy as concerns the Council’s advisory
activities and any advisory documents that it
classifies as confidential, and as concerns any
information given to the Council that is classified
as confidential.

Article 12

Bonn, 1 March 2005

(1) The members of the Advisory Council on the
Environment are to be paid a lump-sum
compensation and to be reimbursed for their travel
expenses. The amount of compensation and
reimbursement shall be determined by the Federal
Ministry of the Environment, Nature Conservation
and Nuclear Safety, with the consent of the Federal
Ministry of the Interior and the Federal Minister of
Finances.

(2) The financial funding for the Advisory Council
on the Environment shall be provided by the
Federal Government.

Article 13

To accommodate the new date of submission to the
Federal Government under Article 7 (1), the
Federal Ministry of the Environment, Nature
Conservation and Nuclear Safety may extend the
appointments of the Council members in office
when this Charter enters into force to 30 June 2008
without requiring the approval of the Federal
Cabinet.

Article 14

The Charter Establishing an Advisory Council on
the Environment at the Federal Ministry of the
Environment, Nature Conservation and Nuclear
Safety (GMBI. 1990, no. 32, p. 831), issued on 10
August 1990, is superseded by this charter.

The Federal Minister of the Environment, Nature Conservation and Nuclear Savety

Jurgen Trittin
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This special report provides an overview of the findings of various studies of available
biomass potential and of the present state of knowledge with regard to the
environmental and social consequences of increased biomass use.

The German Advisory Council on the Environment (SRU) expounds a concept for
ensuring that biomass funding is systematically geared to the ambitious objectives of
German and European policy on climate change mitigation. Especially in view of the
limited biomass potential, there is a need to optimise the contribution of biomass to
climate change mitigation. Bioenergy funding practice to date shows no signs of such a
strategy. The planned biofuels quota in particular will divert a large proportion of the
biomass potential available in Germany into the transport sector. However, biomass
can be used up to three times more efficiently and at considerably lower cost for heat
and combined heat and power generation. The high biomass targets will also attract a
flood of imports. Considerable impairments of the environment in the exporting
countries can be expected as a result.

The SRU therefore advocates a change of strategy and makes the following
recommendations:

= The biofuels quota should be frozen.

= Funding should promote the use of biomass in heat and combined heat and
power generation.

= There should be national and international environmental standards to
accompany the production and use of biomass.

The SRU has been advising the German Federal Government on environmental policy
issues since 1972. The composition of the Council — seven university professors drawn
from a variety of disciplines — ensures a comprehensive and scientifically independent
appraisal that takes account not only of scientific and technical, but also of economic,
legal, ethical and political science considerations.






