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Introduction

Worldwide a partially dramatic loss of biodiversity can be stated. In the early 1990s,
the perception of biodiversity loss led to Convention on Biological Diversity (CBD)
and was thus recognised as a global problem. The 4th International Technical Con-
ference of FAO in 1996 in Leipzig, where a "Global Action Plan" was decided, and the
adoption of the International Seed Treaty of FAO (International Treaty on Plant Ge-
netic Resources in Food and Agriculture - ITPGRFA) in 2001 have been great steps
forward in relation to agricultural biodiversity.

"With the loss of animal and plant species their physiological and genetic blueprints
go lost, which are of great value for medicine and agriculture. The gene and species
loss weigh still heavier because of the irreversible process: Lost remains lost, missed
opportunities never return again "(WGBU 2000%).

In this description of the WBGU agro biodiversity is explicitly included. Similar diag-
noses in relation to agricultural biodiversity are made by the FAO?, national authori-
ties®> and NGOs*.

For the nature-conservation, agricultural and food sector, so far primarily is seen
their impact on accompanying biodiversity. Nature conservation projects and agro-
environment programmes try to minimise this impact®. The diversity of crops and
livestock and the intensity of agricultural production as a cause for the loss of biodi-
versity still play a subordinate role and are often not recognized as a potential for
influence®.

Diversity through human land use can be defined as socio (bio) tope. Animal and
crop diversity arises from land use in a variety of environmental conditions, produc-
tion systems and cultures. This comprehensive understanding of biodiversity is also a
part of the recent ecosystem debate’. Clear answers or "nature conservation" -
guidelines for the management of (agricultural) biodiversity are therefore difficult. If
the management-ecosystem approach is applied to biodiversity in the whole agro
economic system, political conditions, social factors and their impact on biodiversity
as well as the agricultural on farm production have to be taken into account.

In order to maintain biodiversity, the different levels and fields of action which are
responsible for the decline have to be identified. Targets for a change towards the
conservation of biodiversity and indicators for the assessment of sustainable agro
economic models have to be appointed or developed.

In the following the attempt is made to sketch the impact of agro economy on biodi-
versity and to make proposals for desirable goals to increase biodiversity for different
levels of agro economy. Furthermore, possible indicators of the target values are ex-
plored and assessed regarding their check- and measurability.
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The Organic farming currently is the most sustainable form of agricultural land use.
Criteria of biodiversity are anchored in the production system and independently
verified. There are international certification standards. Also in processing and trade

biodiversity is emphasized. For this reason, the statements in this document refer
exclusively to the conventional agro economic sector.
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1 Agro Economy - Effects on Biodiversity

Biodiversity in the agricultural sector - shortly called: agro biodiversity - stretches
from the breed over the keeping of animals and the cultivation (including the accom-
panying flora and fauna), contains the variety of plants and animals in the processing
and marketing, in the meal and in other forms of final consumption.

The variety of livestock and plants develops from managing in a variety of environ-
mental conditions, production systems and cultures. The different species, sorts and
local populations developed in symbiosis between humans and cultivated species
during breeding work lasting for thousands of years. But the spectrum of cultivated
plants strongly became smaller - particularly in the industrialized countries. Local
conditions and agricultural production in the European Agriculture today are often
decoupled. This decoupling was made possible by scientific progress, and above all
by the products of the chemical industry such as fertilizers and pesticides and the
use of fossil sources of energy. Supported by an agricultural policy which was built in
times of food scarceness, these factors promoted a high-powered agriculture. It is
characterized by a short term orientation on the yield. At the same time the position
of agriculture changed: It developed from a relatively self-sufficient system to a part
within the production chain, in which it controls only a small part of the creation of
value. Agricultural products ever more became a raw material of food industry. The
world nutrition today is based mainly on only ten species of cultivated plants. The
majority of the cultivated plants (99.6%) remain underused?®.

The effects of agro economy on biodiversity can be differentiated into the following
levels:

Political Basic Conditions
Social Factors

Economic Factors

On-Farm Factors of Production

On each level there are many action fields, which have influence on biodiversity by
their presence or their arrangement. In the following an overview of the most impor-
tant ones is given.
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Political Basic Conditions - Examples
Field of Action Description Effects on Possibility for a bet-

Biodiversity ter Arrangement

Subsidies

Financial support depends on hec-
tares. So, mainly big streamlined
farms with simple crop rotations
profit.

Consequence: Small and middle
sized farms with higher diversifi-
cation grade are underprivileged.

yes

Investment in-
centives

Diversification of farms often is
not part of support programmes.
Minimum values of support are
too high.

Consequence: Small and middle
sized farms with higher diversifi-
cation grade are underprivileged.

yes

Food security
e.g.: EU-
Hygienic stan-
dards for proc-
essing

Inhibition of companies which
process handicraft high quality
food with traditional techniques.
Consequence: Scarcely takers for
small charges of uncommonly or
regional products.

yes

Agro-
environmental
programmes

Differ, depending on Nation or
Federal State (in Germany).

e.g.: Diversified crop rotations are
not criteria of financial support.
e.g.: Installation of hedges is a
criterion of financial support.

yes

Special incen-
tives

e.g.: Renewable
Energy Law
(EEG)

Financial support is given to pro-
duction of biomass for energy
use.

Consequence: Monocultures of
maize for biogas production and
rape and wheatfor fuel produc-
tion.

yes

Export subsidies

Species for high-yield production
are produced preferred for the
world market. Competition is dis-
torted.

In development countries food
production for the own population
is forestalled.

Consequence: Small and middle
sized farms with higher diversifi-
cation grade are underprivileged.

yes
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Social Factors- Examples

Field of Action

Access to Land

Description

Property conditions are social
unbalanced and often unset-
tled in many development
countries. Consequence: Small
and middle sized farms with
higher diversification grade
(subsistence farming with local
adapted species) disappear.

Effects on Bio-

diversity

4

difficult

Education

Awareness of biodiversity
scarcely exists in practical
farming. The subject is not
brought round in education.

The subject of diversified crop
rotations, sustainable manure
management or the possibili-
ties of diversification of farm-
ing systems is unattended in
education and training in gen-
eral.

4

yes

The awareness of
consumers for fair
prices

~Food has to be cheap" is a
basically belief of consumers.
Consequence: Diversity of
quality food has a limited
market value.

4

limited
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Economic Factors- Examples
Field of Action Description

Effects on Bio- Possibility for a
diversity better Arrange-

ment

Strong concentration of
companies in the food

Regional purchase is not
common.

4

market. Uniformity of Consequence: Scarcely yes
supply. chances for small charges of
uncommon or regional pro-
ducts.
Strong demand for Uniform low-cost raw mate-
convenience-products. rial is needed for the proc-
essing.
Consequence: Uniform culti- @ difficult
vation of exchangeable
high-yield raw material.
Strong demand for low  Breeding focuses on high
price (meat-) products. power animal species. Di- yes
Pressure of dairies on versity of species declines. @
low-cost raw material. Breeding focuses on high
power species. Diversity of
species declines.
Understated food prices Often with high quality pro-
in relationship to the ducts which are effortful in
efforts of production production and marketing
(e.g.: milk) no farm-profit can be made.
So farmers prefer the uni- yes
form conditions of high-yield @
production and common
marketing ways.
Concentration of eco- Result: Patents and genetic
nomic power in the engineering shall ensure
breeding area leads to property rights of private
a strong control of ge- companies about genetic
netic resources in pri- resources.
vate companies. Consequence: Threat of na- yes

tural genetic pools through
artificial genetic creations.
No support for the use of
local adapted species.

Institute for Soil Conservation
&
Sustainable Agriculture




On-Farm Factors of Production- Examples
Field of Action Description Effects on Bio-  Possibility for a bet-

diversity ter Arrangement

Species Well known high-yield varie-
ties are easier in the growing
and more profitable per hec-

tare. @ yes

High-performance breeds
must compensate the low-
prices.
Feeding The overwhelming use of po-
wer feed leads to a decline in
the (green-) fodder produc-
tion. Growing diversity on the @ yes
field, in soil (roots/organisms)
and within the rotation is lost.

Crop rotation Low prices lead to an achieved
maximum output per hectare.

Wide crop rotation (with fruits

of difficult marketing) or inter- yes
cropping (which is ploughed in

and therefore not directly con- @

tributes to income) does not

pay in short term view.

Manure The prevailing use of N-
intensive fertilizers with low
reproduction potential for soil
organic matter (mineral fertil-
izers, slurry) reduces the soil
live drastically since its task
(biodegradation of organic yes
matter) is largely lost. Re- @
maining crop residues can
provide the need for organic
matter not adequately.

Plant protection In addition to the direct reduc-
tion of biodiversity the use of
biocides reinforces long-term @
instability of agro ecosystems
(less robust crops, resistance
to pests).

yes
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2 Goals and Indicators for the Promotion

of Biodiversity in Agro Economy - Proposals
From the levels and fields of action above targets for the maintenance or the in-
crease of biodiversity in the agricultural sector can be assumed. Again, in accordance
with the aforementioned levels is separated in:
Political Basic Conditions
Social Factors
Economic Factors
On-Farm Factors of Production

Political Basic Conditions
Supporting Biodiversity
through...

Check- or
Measurabil-

ity

Field of Action Possible Indicators

Subsidies No under priviligation of Linkage of subsidies to the
small and middle sized amount of agricultural work-
farms with higher diversifi- ers/ha, minimum indicators for yes
cation grade. crop rotation and maximum lev-
els for N-manure- and biocide-
application.
Investment in- Support of a great diversity = Low minimum values.
centives of farming systems. Facili- yes
tating of diversification. Flexible eligibility criteria.
Food security No under priviligation of Hygienic and quality standards
e.g.: EU- small and middle sized adapted at different farm sizes yes
Hygienic stan- farms with higher diversifi- and operating processes.
dards cation grade and traditional
on-farm or off-farm produc-
tion and processing.
Agro- Promoting diverse produc- Rotation at least 4-crops (with-
environmental tion systems and crop rota-  out intercrops). Promoting of
programmes tions. livestock and cultivation of old yes
species. Limitation of N-manure
and biocide application.
Special incen- Avoidance of monocultures Definition of a "good practice" of
tives. e.g.: Re-  on regional and farm level. biomass production. Integration
newable Energy in Cross-Compliance. yes
Law (EEG)
Export subsidies Elimination. ..
Taxes Tax on N-manure. yes
Regulation of Definition of concrete indica-
best practice. tors for best practice. yes
11
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Social Factors
Field of Action

Access to Land

Supporting Biodiversity

through...
Variety of farm sizes

Possible Indicators

Ratio of agricultural

Check- or Measur-

ability

and farming systems. proprietors to the yes
number of farms in a
Difficulty: Not feasible region.
without land reform.
Education Evaluation and incorpo- Developing quality
ration of environmental standards for the trai-
basic knowledge and ning.
the possibilities of far- Minimum range of yes
ming diversification in ecological topics pro-
education and training  vided by public and
modules. private training and
consulting companies.
The awareness of Mediation of ecological Support of the theme
consumers for fair linkages between farm- of "sustainable agri-
prices ing and manufactured culture" as a topic in limited

foods.
Different quality levels
must be differntiated.

environmental educa-
tion.

Quality labels on the
products.

Institute for Soil Conservation
&
Sustainable Agriculture

12




Economic Factors
Field of Action

Supporting Biodiversity

Possible Indicators

Check- or Measur-

Strong concentration
of companies in the

through...

Support of producers
for small charges of

Quota of regional
products in the

ability

food market. Uniform- uncommon or regional supply. Example: yes
ity of supply. products. Tegut.
Strong demand for Change in nutrition Support of the the-
convenience-products.  habits. me of "sustainable
agriculture and nu-
trition" as a topic in difficult
environmental edu-
cation.
Strong demand for low Increase the willing- Support of the the-
price (meat-) products. ness of the customer me of "sustainable difficult
to pay for quality. agriculture and nu-
trition" as a topic in
environmental edu-
cation.
Breeding for strength, Financial support of yes
taste and health. breeding pro-
grammes for sus-
tainable farming
and livestock.
Pressure of dairies on Reasonable prices for Calculation of mini-
low-cost raw material.  sustainable (milk-) mum prices of cer-
Understated food pri- production. tain products and yes
ces in relationship to production proc-
the efforts of produc- esses as a bench-
tion (e.g.: milk) mark for negotiat-
ing a fair payment.
Concentration of eco- Limiting the control of = Developing of ap-
nomic power in the genetic resources by propriate laws.
breeding area leads to  the private sector.
a strong control of ge- No patents on "life". yes

netic resources in pri-
vate companies.

No release of ge-

netically modified

organisms in agri-
culture.

Difficulty: A social
discussion process
is essential.
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On-Farm Factors of Production

Field of Action

Supporting Biodiversity

through...

Possible Indicators

Check- or Meas-
urability

crops).

Financial support of
extended crop rota-
tions in the agro-
environmental pro-
grammes.

Definition of a mini-
mum crop diversity
for different crop
systems in Cross
Compliance.

Species Research and consul- Evaluation of re-
tancy in diversification search programmes.
of farming systems,
diversity in livestock Financial support of yes
systems and crop rota- extended crop rota-
tions. tions in the agro-
environmental pro-
grammes.
Definition of a mini-
mum crop diversity
for different crop
systems in Cross
Compliance.
Percentage of natu-
ral habitats of the
whole production
area.
Feeding Decrease in power Financial support of
feed use, increase of a minimum percent-
(green-) fodder pro- age of own green yes
duction and grazing. fodder production in
the agro-
environmental pro-
grammes.
Crop rotation Research and consul- Evaluation of re-
tancy in diversification search programmes.
of farming systems,
and diversity in crop Rotation at least 4-
rotations. crops (without inter- yes
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On-Farm Factors of Production

Field of Action

Manure

Supporting Biodiversity

through...
Advice in/sustainable
use of fertilizer.

Development of a spe-
cial soil conservation
training in agro-
consultance.

Regular presentation
of a humus balance
sheet.

Possible Indicators

urability

Uniform evaluation of
criteria of sustainabil-
ity for all manure ma-
terials. yes

Humus balance has to
be positive (in Ger-
many class C or D).

Definition of maxi-
mum-levels of N-
manure appllication
(depending on crop
systems and soil tex-
ture) in Cross Compli-
ance.

Check- or Meas-

Plant protection

Biocide-reduction pro-
grammes.

Research and consul-
tancy in diversification
of farming systems,
and diversity in crop
rotations.

Financial support of
biocide-reduction in

the agro-

environmental pro- yes
grammes.

Definition of maxi-
mum-levels of biocide
appllication and stan-
dards for biologic plant
protection for each
crop in Cross Compli-
ance.
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3 Summary

The standardization in crops and livestock will not only increase the risks of produc-
tion in agriculture. It requires as a supposition usually a high use of fossil fuels, fertil-
izers and pesticides, power feed, antibiotics and intensive technology. These ,high
input' procedures are not sustainable and, because of the concentration on a few
high-yield genetic resources not viable for the future. Already now breeds and varie-
ties are missing worldwide for a sustainable, locally adapted agriculture®.

The logic of economic activity is focused primarily on the market and the saleable
products and services for the industrial market. The re-productive side of human land
use plays only a neglected role in this economic context. The re-productive activities
include the protection of important viable systems such as soil fertility, purity of wa-
ter and agro biodiversity. Such aspects will only be drawn into the economic calculus,
when with the help of regulatory complying framework, conditions are created.

The promotion of agricultural biodiversity needs diverse economies along the entire
value chain, ,from farm to fork™. It also requires a policy that emphasises multi-
functionality and regional development. A diverse farming requires a reorientation
towards locally robust plant varieties and animal breeds.

It is the rule of thumb: The more intense and more streamlined a production system
is the more counterproductive it is for biodiversity. Therefore, small and medium-
sized farms have to be promoted because of their greater diversity. As they generate
a larger percentage of profits themselves compared to large businesses they are u-
sually even more competitive.

In the agricultural policy, activities of regional development and ecological develop-
ment are to strengthen. Model for sustainability should be the concept of a multifunc-
tional agriculture with a lot of opportunities to diversify. This should also be found in
the education and training of trade and agriculture. Agriculture in addition to the
production of food and other industrial raw products implies further social and eco-
logical functions. If these additional benefits are not included in the price, then it
must be given through compensation payments back to the farmer. This compensa-
tion payment has to be linked on ambitious standards for a "good agricultural prac-
tice" (instruments: agro-environment programmes, cross-compliance). To reach the
full potential in multifunctionality of agriculture there is to aim at more diversity in
the development of rural areas?®.

On the level of manufacturing industry and trade the major challenge is to stimulate
a demand for a larger food quality based on a larger animal and plant diversity - de-
spite the economic benefits of large, homogeneous lots. More diversity in trade and
processing needs, not least, the development of a varied food culture in which the
regional specialties from many different animal breeds and plant varieties are rel-
ished.

16

Institute for Soil Conservation
&
Sustainable Agriculture



Sustainable Agriculture
Sustainable Use of Biomass
Regional Development
Food Quality

Dr. Andrea Beste

Kurflrstenstr. 23

D-55118 Mainz

Tel: +49 +6131-639901

Fax: +49 0180506033696930
Mail: gesunde-erde@t-online.de
Internet: www.gesunde-erde.net

Institute for Soil Conservation
& Sustainable Agriculture

! WBGU (Wissenschaftlicher Beirat der Bundesregierung Globale Umweltverdnderungen) (2000): Welt
im Wandel. Erhaltung und nachhaltige Nutzung der Biosphare. Jahesgutachten 1999.

2 www.fao.org/ag/cgrfa/docs.htm

3 BMVEL (Bundesministerium fiir Verbraucherschutz, Erndhrung und Landwirtschaft) (2002): Nationales
Fachprogramm zur Erhaltung und nachhaltigen Nutzung pflanzengenetischer Ressourcen landwirtschaft-
licher und gartenbaulicher Kulturpflanzen. Bonn.

BMVEL (Bundesministerium fir Verbraucherschutz, Ernahrung und Landwirtschaft) (2003): Nationales
Fachprogramm tiergenetische Ressourcen (Online:
http://www.genres.de/tgr/nationales fachprogramm/).

‘www. grain.org; www.etcgroup.org; www.iucn.org

®> Flade, M.; H. Plachter; R. Schmidt; A. Werner (eds.) (2002): Nature conservation in agricultural eco-
systems. Wiebelsheim.

Flade, M.; H. Plachter; E. Henne; K. Anders (2003): Naturschutz in der Agrarlandschaft. Ergebnisse des
Schorfheide-Chorin-Projektes. Wiebelsheim.

Girnau, Marcus; Hovelmann, Lothar; Wahmhoff, Werner; Wolf, Wilfried; Wurl, Holger (Hrsg.) (2003):
Nachhaltige Agrar- und Erndhrungswirtschaft. Herausforderungen und Chancen in der Wertschopfungs-
kette. Berlin.

Walter, Thomas (2000): Artenvielfalt in Agrarlandschaften. Forschungsprojekt der Eidgendssischen For-
schungsanstalt flur Agrarékologie und Landbau. Zirich.

® Verbundprojekt ,Agrobiodiversitat entwickeln" (2004): Positionspapier fiir eine nachhaltige Tier- und
Pflanzenzucht

I

Institute for Soil Conservation
&
Sustainable Agriculture


http://www.gesunde-erde.net
mailto:erde@t-online.de
http://www.gesunde-erde.net
http://www.fao.org/ag/cgrfa/docs.htm
http://www.genres.de/tgr/nationales_fachprogramm/

7 Korn, Horst; Schliep, Rainer; Stadler, Jutta (eds.) (2003): Report of the International Workshop on the
~Further Development of the Ecosystem Approach”. BfN-Skripten 78 (Online:
http://www.bfn.de/01/0102_131.htm).

Noble Malabed, Rizalino (2001): Ecosystem Approach and Inter-Linkages: A Socio-Ecological Ap-proach
to Natural and Human Ecosystems (Online: http://www.unu.edu/inter-
linkages/docs/DiscussionP/2001_05_Jong.pdf).

CBD (Convention on Biological Diversity) (2003): Review of the principles of the ecosystem ap-proach
and suggestions for refinement. A framework for discussion. Expert meeting on the eco-system appro-
ach. UNEP/CBD/EM-EA/1/3 3 July 2003 (Online: http://www.biodiv.org/doc/meetings/esa/ecosys-
01/official/ecosys-01-03-en.pdf).

FAO (Food and Agriculture Organisation of the United Nations) (2003): Biodiversity and the Ecosys-tem
Approach in Agriculture, Forestry and Fisheries. Satellite event on the occasion of the Ninth Regular
Session of the Commission on Genetic Resources for Food and Agriculture (On-line:
http://www.fao.org/DOCREP/005/Y4586E/Y4586E00.HTM).

8 Verbundprojekt ,Agrobiodiversitit entwickeln® (2004)
° Verbundprojekt ,Agrobiodiversitit entwickeln® (2004)

10 SEIFERT, K.; FINK-KEBLER, A. (2008): Wie kommt arbeit aufs Land? In: Der Kritische Agrarbericht
2008

HILPERT, K.; KNIELING, J. (2008): Politik fir landliche Raume in Deutschland. In: Der Kritische Agrar-
bericht 2008

OECD (2007): Deutschland, Prifbericht zur Politik fiir landliche Raume.

Additionally

BESTE, A (2000): Gesundes Leben, erfillte Arbeit, faires Teilen. In: Boeser/Schérner/Wolters (Hg.): Kinder des
Wohlstands - Auf der Suche nach neuer Lebensqualitat. Verlag fir akademische Schriften, Frankfurt.

BESTE, A.; WOLTERS, D. (2000): Biomasse umweltfreundlicher Energietrager? In: ,Okologie & Landbau®, H. 116,
Bad Dirkheim

BESTE, A.; MONDERKAMP, F. (2005): Energie - sinnvoll eingespart - effizient genutzt - nachhaltig produziert. Ein
Energiecheck fur landwirtschaftliche Betriebe. Punktesystem mit Erlduterungstext. Mainz

BESTE, A.; RAJALA, J. (2007): Optimierung der Bodenfunktionen durch Fortbildung und Beratung zum Strukturauf-
bau. . In "local land and soil news", the bulletin of the European Land and Soil Alliance (ELSA) e.V., 22/23, 07

BESTE, A. (2007): Bdden leiden unter Biogas. In: Unabhangige Bauernstimme, 06/2007
BMVEL (2002): Biologische Vielfalt in der Land-, Forst- und Fischereiwirtschaft.

GAEFE zu BARINGDORF, F. W. (2007): Koexistenz regeln - Gentechnik zuriickweisen. In Der Kritische Agrarbericht
2007

NOV, Niederdsterreichischer Okopunkte Verein (2000) Okopunkte. Landschaft pflegen, umweltgerecht wirtschaften.
Pottenstein, A. Das Okopunkte-System wurde bei einem EU-Vergleich von Umweltbewertungs- und Honorierungsver-

fahren der Lander Frankreich, Deutschland und Osterreich als das am besten geeignete Programm zur quantitativen
Umweltbewertung und Honorierung in der Landwirtschaft bezeichnet.

OPPERMAN, R. (2001): Naturschutz mit der Landwirtschaft. Okologischer Betriebsspiegel und Naturbilanz.

OPPERMANN, R. et al. (2001): Biologische Vielfalt. Bewahren wovon wir leben. Perspektiven fir Biodiversitat und
Okologische Zichtung. Stuttgart

Institute for Soil Conservation
&
Sustainable Agriculture


http://www.bfn.de/01/0102_131.htm).
http:///www.fao.org/docrep/005/y4586e/y4586e00.htm).

