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Biomass is currently attracting a great
deal of interest – although the debate also
has its controversial aspects. Biomass is
considered to be a very promising option
for several reasons: to secure raw materi-
al supplies in the long term, counteract the
rising demand for energy, and tackle the
challenges of climate protection. How-
ever, the use of biomass is also being in-
creasingly attacked for competing with
food production and further intensifying
the exploitation of nature.

The term “biomass” is often used far too
generally. Whether as a source of energy
or a raw material for numerous industrial
products, the advantages of an estab-
lished application are now
often simply

transferred to other pro-
duct groups without any prior analysis.
This frequently leads to the demand to use
biomass whenever it is technically fea-
sible – which is not always the best means
of ushering in an environmentally compa-
tible and sustainably structured future.
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Biomass –

a sleeping giant?

Identifying the opportunities opened up by
biomass, and implementing the most
effective and efficient applications, can
only be furthered by objective debate.
econsense – Forum for Sustainable
Development of German Business, there-
fore looks in this position paper at the ten
most frequently expressed public theses
and opinions, and analyses the advanta-
ges and challenges associated with the
use of biomass. These theses have been
looked at critically here against the back-
ground of sustainability to ensure that the
general public is properly informed about
the important issues involved.

The position of the econsense member
companies is summarised in each case at
the end of each thesis (in italics).

Foreword

Position paper on the ten most common theses

Nuclear 6,5%

Gas 20,9%

Coal 25,3%

Oil 34,3%

Renewable energy
sources 13,1%

Hydropower 2,2%

Biomass 10,4%

Other 0,5%

Share of biomass in global primary energy consumption 2004
(Source: International Energy Agency 2007)
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To ensure that the potential is maximised, the term “biomass”
should not be restricted to just plant derived products, but should

also cover all organic resources.

Thesis

!

The terms “biomass” and “renewable
resources” are often used with sole refe-
rence to agricultural or forestry products
of botanical origin. However, biomass also
includes those renewable resources de-
rived from animals as well as residual and
waste materials of biological and organic

origin (known as biogenic residuals and
waste materials). Biodiesel for instance
can basically be produced from all sources
of hydrocarbons, including animal fats,
slaughterhouse residues and animal car-
casses.

?Biomass is derived from plants.
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Biodegradability is not necessarily a positive product property: it always
depends on the application. And it is not so much a consequence of the raw

material used, but a deliberately chemically-engineered product attribute.

There are many day-to-day products
where biodegradability is desirable, e. g.
cleaning products and detergents, or
organic waste bags. However, in the case
of many long lived products such as win-
dow frames, it does not make much sense
for them to be biologically degradable. The
priority in this case is to actively prevent
biodegradation – for instance by protec-
ting wooden windows with special pre-
servatives. 

Biodegradability can be realised in numer-
ous products by using biomass (e. g.
lubricants with the “Blue Angel” label,
biodiesel from rape seed oil). But not all
products made from renewable raw ma-
terials are automatically biodegradable.
Bioplastics for instance, which are manu-
factured from naturally occurring compo-
nents, can lose this property after chemi-
cal modification – as is the case with
polyamide 11 made from castor oil, which
is used to make car hoses for instance. It
is also possible on the other hand to
manufacture biodegradable products
from fossil resources – such as organic
waste sacks made from polycaprolac-
tone-based plastic which is derived from
crude oil.

!

Thesis

?Biodegradability is in

principle a positive property

of materials and is only

achievable using biomass.



3

6

The “synthesis capacity” of nature for producing industrially valuable plant
molecules, is not the crucial factor for product development. It is only an

indicator which needs to be weighted by taking into consideration economical,
ecological and social aspects.

Thesis

!

Nature produces plants from which com-
plex molecules can be effectively extrac-
ted and used for industrial products in
certain cases – e.g. detergent raw mate-
rials. But this is only possible if the plants
contain adequate concentrations of the
required substance. This is not always the
case. A typical example of a plant which
is now too inefficient to compete is the

indigosphera plant from which blue indigo
dye was previously extracted. Because
the plant contains less than 0.5 per cent
indigo, dye production from plant raw
materials is neither more environmentally
beneficial nor more competitive com-
pared to synthetic production. 

?Nature produces the best and

cheapest raw materials.
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The only thing that really counts for environ-
mental protection is the amount of fossil

ressources saved. Replacing fossil ressources by
the step-by-step increase in the proportion

of biomass blended with existing products is much more cost effective than launching
new products and setting up the associated infrastructure. The critical parameter
on which all policies must be predicated is the avoidance cost – for CO2 for instance.

Thesis

There are already numerous products
made almost exclusively from biomass –
such as packaging materials made from
the “plastics” polyhydroxybutyric acid
(PHB) and polylactic acid (PLA). Overall
analysis of the whole life cycle of a product
has very frequently demonstrated how-
ever, that a combination of renewable re-
sources with fossil resources often makes
more sense ecologically and economically.
A current example is the addition of bio-
fuels to fossil fuels. Raising the biogenic
proportion step-by-step enables biofuel to
be used immediately across the whole
fleet of vehicles – dispensing with the need
to develop new engines, and the lengthy
and costly establishment of a new infra-
structure. It is only of subordinate interest
for environmental and climate protection
whether ten per cent of the vehicles on the
road are powered by bioethanol E85 or
whether 85 per cent of the vehicles on the
road drive with a ten per cent blend of bio-
ethanol and petrol. Blending biocompo-
nents with fossil fuels is a strategy which
can be implemented immediately, whilst
switching to bioethanol could only be real-
ised with a delay of several years. The ad-
vantages of the stepwise increase in bio-
fuel in fuel blends are that larger volumes
of renewable resources can enter the mar-
ket faster with lower overall investment.
The situation with power plants is analo-
gous: the co-incineration of biomass
brings faster benefits than the construc-
tion of new power stations fuelled exclu-
sively by biomass.

!

?Only products made from

100 per cent biomass

are truly ecological.
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A product must always be evaluated by taking into account its whole life
cycle to produce a total balance including production, use and disposal.

This is the only way of making a true comparison between the environmental and
climate-relevant impact of conventional products and those made from biomass.

Thesis

!

involved in the growing and processing of
biomass are often ignored when making
comparisons with products made from fos-
sil fuels: the equation needs to include the
greenhouse gases generated during the
growth phase of the plants, and emissions
associated with farming, transport and the
production of fertilisers, pesticides and
herbicides. Other climate gases may also
be emitted at the end of the product cycle
depending on the disposal method involved
(e.g. methane in landfills).

Example: yogurt pots made of polylactic
acid (PLA). These are manufactured from
renewable raw materials but only save
maximum ten per cent of CO2 equivalents
over their life cycle compared to conven-
tional polystyrene pots. By analogy, bio-
fuels also need to be looked at in a differ-
entiated way: the CO2 balance depends
here on the choice of resources and the
production process. If bioethanol is pro-
duced from wheat, and lignite is used in
the production process, the CO2 emissions
are nine per cent higher than the simple
use of fossil petrol. Bioethanol produced
from cellulose, however, can reduce CO2
emissions by up to 90 per cent compared to
fossil fuels. Products made from biomass
are only really climate-neutral when no
fossil fuels are used throughout the pro-
cessing and distribution process.

Plant-based biomass is climate-neutral if
the CO2 emissions generated when a plant
is used were previously extracted from the
air when the plant was growing. However,
the emissions associated with all the up-
stream processes and production steps

?Products made from biomass

are climate-neutral.
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In addition to domestic production, there are signs that a global market
will also be created for biomass – with all the associated competitive

aspects. The right political frameworks have to be in place to broaden
the availability of commodities for energy supplies and industrial production,
and to thus increase supply security: the objective must be to establish
a free market for biomass.

A large proportion of the biomass used as
fuel in Germany is cultivated in the country.
However, the biomass used by the chemi-
cal industry as raw materials is largely
imported (around two thirds) because it
can either not be cultivated in Germany
for climatic reasons, or because they can
be imported more cheaply.

This means that even today it is not possi-
ble for the biomass used in Germany as
raw materials and fuel to be exclusively
sourced locally, and it will have to be
increasingly covered by imports in future.
This does not, however, contradict the
objective of increasing supply security

!

Thesis

because the regions particularly suited to
the cultivation of biomass (Eastern Europe,
South America, Southern Africa) are not
the same as the oil exporting regions
around the world.

The share of imported biomass will there-
fore increase further if additional uses are
opened up technologically by German
business. The EU Commission for instance
expects that the targets for the proportion
of biofuels in blended fuels will only be
achieved on the back of imports – such as
bioethanol from Brazil.

?Biomass is a local energy

source and therefore increases

our supply security.
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A product made from biomass is
therefore not necessarily sustainable –

a holistic evaluation must take into
consideration all of the sustainability aspects over the whole life
cycle of a product at both a national and global level. This must be
guaranteed by internationally harmonised, transparent and cost-
effective control and certification procedures. The one-sided exten-
sive government support of specific products and technologies
should be avoided because this can be misguided and prevent the
most sustainable solutions from establishing themselves long-term.

Thesis

!

Agriculture is already experiencing the
creation of a new business sector – and
the associated positive effect on jobs – for
the cultivation, processing and marketing
of biomass. The environmental balance of
products made from biomass is also large-
ly positive – especially with respect to cli-
mate-relevant emissions. Renewable raw
materials can also be a competitive alter-
native to fossil fuels. This is demonstrated
by the targeted use of biomass by the che-
mical industry, which is also profitable
even without government subsidies.

However, the strong rise in the share of
biomass imports is a significant challenge
for controls guaranteeing their sustainable
cultivation and use. It is important for mini-
mum social and environmental standards
to also be observed and guaranteed in
developing and emerging countries.
Examples such as the destruction of rain-
forests to cultivate palm trees to produce
palm oil clearly demonstrate that the culti-
vation of biomass can have a negative
impact on local environmental, employ-
ment and living conditions. There is a risk –
when rainforests are cleared for instance
– of diminishing the savings effect of cli-
mate-relevant emissions and biodiversity.

Using biomass sustainably is a global chal-
lenge. It requires the fulfilment of funda-
mental demands concerning economic
efficiency, environmental compatibility and
social responsibility. 

?A product made from biomass

is sustainable.
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Whether the use of biomass
gives rise to additional costs

depends on the type of product
and manufacturing process. The
price of the fossil and renewable
resources is also an important factor. Government support schemes
promoting the use of biomass as an energy source raise prices for biomass
to such levels that they increasingly match the prices paid for fossil fuels.
In some cases this can counteract the existing cost advantages on the
production side. Besides the resource and production costs, product
balancing should also take into consideration factors such as energy
supply security and climate protection.

Products from biomass are usually more
expensive at present with respect to
manufacturing costs and prices than
comparable products made from fossil
resources. Wooden windows for instance
are more expensive than plastic win-
dows. The production costs for biodiesel
are also much higher than the production
costs of fossil diesel.

There are, however, also processes
where the use of biomass is cheaper than
the conventional method: for instance,
the production of vitamin B2 by ferment-
ing rape seed oil, compared to the ex-
pensive conventional chemical engineer-
ing method.

Thesis

!

?Products from biomass are

always more expensive than

those produced conventionally.
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The intensive use of biomass does not automatically
lead to the overexploitation of nature. Innovative

agricultural processes and methods, as well as mandatory
sustainability certification, can effectively
prevent overexploitation.

Thesis

!

Biomass utilisation focusing on short-term
profit maximisation can lead to the overex-
ploitation of natural resources – particu-
larly in developing and emerging countries
which lack the necessary standards and
where agricultural productivity per area is
still very low. The sustainable use of bio-
mass can be achieved quickly by imple-
menting private sector standards such as
the FSC and PEFC labels. econsense com-
panies are actively involved in implement-
ing, further developing and mutually net-
working systems for the sustainability cer-
tification of products made from biomass. 

The overexploitation of nature can be a-
voided in particular by using existing agri-
cultural and forestry land more efficiently
for food production and the cultivation of
energy crops and plants used as industrial
feedstock. Plant biotechnology and favour-
able conditions for research and develop-
ment make a major contribution in the
medium to long term to significantly boost
yields on existing land and to therefore
avoid the use of additional land. Innovative
methods such as the production of second
generation biofuels also support the use of
residual and waste materials, which also
avoids the use of more land.

?The intensive use

of biomass leads to the

overexploitation of nature.



10

13

It is foreseeable that the use
of biomass can be signifi-

cantly expanded on existing
agricultural land without any
initial consequences for other
sectors. This potential can be
boosted further by using inno-
vative processes and methods.
In future however it is possible
for conflicts to arise in some
parts of the world over the use
of agricultural land. Appropriate control and certification methods should be
implemented to ensure that the biomass is produced sustainably and fulfils
minimum environmental and social standards.

The potential of biomass and the availabil-
ity of land for cultivation vary widely
depending on the type of use of the bio-
mass and the geographical location.
Despite rising global population figures
and a high demand for food supplies, there
are still many opportunities for biomass to
supplement global supplies of energy and
raw material resources.

One example is jatropha, an inedible oil
plant: it can grow on extremely dry and de-
pleted soils which are barely or complete-
ly unsuitable for the cultivation of food
plants. Furthermore, the use of residual
materials such as straw for alternative
energies like biogas and second gener-
ation biofuels not only avoids the food-
versus-fuel competition, but makes food
production even more profitable and

Thesis

!

therefore more competitive by the benefi-
cial recovery of residuals. The use of inno-
vative production methods also raises
yields per area. And the additional profits
from the cultivation of biomass can be a
significant stimulus – in developing coun-
tries in particular – to invest in modern
agricultural methods and to sustainably
boost land yields. This not only benefits
the growth of biomass production, but also
food production.

?We have no surplus land

because it is required

for food production.
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The member companies
of econsense have recog-
nised the opportunities
opened up by biomass in
their wide range of activities, and work to promote
the efficient and sustainable development of biomass
by harnessing members’ technical and commercial
expertise. econsense is involved in active dialogue
with policy makers, society and business to discuss
the important issue for German business of how to
optimally tap the potential of biomass in future.

Conclusions

There are enormous opportunities to be
gained by society, business and the en-
vironment by using biomass – in other
words, establishing a sustainable future.
But it is not currently foreseeable how
the use of biomass will develop in the
long term.

Key challenges concern the development
and implementation of new technologies
for the production and utilisation of bio-
mass – with the aim of maximising its con-
tribution to environmental and climate
protection. As the previous discussion of
the theses demonstrated, there is no sin-
gle optimal approach to solving the prob-
lems because there are so many facets to
biomass:

• Biomass is not exclusively derived from
plants, and is not synonymous with
biodegradability.

• Whether in pure form or as an additive,
the crucial aspect is the volume of
renewable resources used.

• The whole life cycle of a product must 
be analysed to determine its contri-
bution to environmental and climate 
protection.

• Securing supplies of biomass will not
be achieved exclusively by the domestic
production, but also by the diversifi-
cation of suppliers.

• The sustainability of biomass can be 
guaranteed with the help of control    
and certification instruments.

• In addition to the effective short-term 
contribution of sustainability certifi-
cates, the key to preventing the over-
exploitation of nature by the cultivation 
of biomass is the development of
innovative agricultural processes
and methods.

• The prices for products made from 
biomass are mainly tied to the
material costs. A free global market
for biomass is essential to enable
renewable raw materials to be
purchased at world market prices.

The aim of the related political activities
should therefore be to establish the appro-
priate legal framework for the cultivation
and use of biomass. A legal framework
which does not constrain technologies
or products, and is driven in a balanced
way by both economic and environmental
factors.



The statements and demands presented in this position paper are based on the expe-
rience and studies of econsense members. econsense engages in depth in specific issues
involving biomass.
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Renewable Resources in Industry
http://www.fnr-server.de/pdf/literatur/pdf_235fnr_nr_engl_08_freigabeversion.pdf

International Energy Agency (2007):
Renewables in Global Energy Supply. An IEA Fact Sheet
http://www.iea.org/textbase/papers/2006/renewable_factsheet.pdf
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