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1 Preface

Scientific research isone of the main driving forces
behind the endeavour to find solutions to the key
problems facing society, to develop innovations
and to ensure growth, employment and the com-
petitiveness of the EU economy. The EU has there-
fore set up a number of Framework Programmes
(FPs) as the main financial tools through which it
provides support for research and development
activities covering almost all scientific disciplines.
FP7 is currently underway (2007 to 2013) and bun-
dlesall research-related EU initiatives undera com-
mon roof in order to achieve the above aims.

Organic food and farming systems are a
promising and innovative means of tackling the
challenges facing the EU in the area of agriculture
and food production. Organic production has stimu-
lated dynamic market growth, contributed to farm
incomes and created employment for more than
three decades now. At the same time it delivers pub-
lic goods in terms of environmental protection, ani-
mal welfare and rural development. Furthermore,
the innovations generated by the organic sector
have played an important role in pushing agricul-
tureand food production generally towards sustain-
ability, quality and low risk technologies.

Thus, it is in the common interest to invest
inorganic agriculture and food research, in order to
improve and further develop both the system itself
and the entire organic food chain.

Technology platforms (TPs) have proven to
be a powerful instrument in bringing together a
wide range of stakeholders to identify the research
priorities in a given sector. Technology platforms
areindustry-led butalso involve the financial sector,
publicauthorities, the research community and civil

society. Their potential is widely acknowledged by
EU institutions.

There are 34 different TPs so far, but none
of them deals with agriculture and public goods in
general or with organic food and farming in particu-
lar. This omission was pointed out by the European
Commission at the conference "Towards Future
Challenges of Agricultural Research in Europe" in
Brussels, 26-27 June 2007. Zoran Stanci¢, Deputy Di-
rector General of DG Research said: “The technology
platformsand the SCAR Working Groups have shown
their capacity to break down research challenges to
specific fields covering the 4 Fs: Food, Feed, Fibre
and Fuel. In some areas, however, we are lacking ap-
propriate platforms, for example in public goods ori-
ented research or organic agriculture.”

Consequently, the IFOAM EU Group (repre-
senting the organic sector), in close cooperation
with ISOFAR, initiated a process aimed at developing
avision forinnovative research activities fororganic
agriculture and food systems with a strong focus on
providing public goods. Relevant partners, organiza-
tions and Members of Parliament have joined the
process.

This document is the result of an intensive,
participatory 14-month long discussion and consul-
tation process whose purpose was to ensure a trans-
parent process and to broaden the legitimacy of the
vision:

TheVisionCampheldinHagenthal-le-Bas,France,
in June 2007 formed the basis for the first draft
of the Vision Paper. More than 30 farmers, proc-
essors, retailers and scientists discussed differ-
ent scenarios for agriculture and food systems
in the year 2025, positioned the organicindustry
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within that context and debated concepts that
might meet the major challenges of the future.
After an internal consultation process involving
experts,therevised documentwas twice opened
up to broader public electronic consultation
(November to December 2007; April to May 2008)
among various stakeholders.
The vision document was presented and/or dis-
cussed at a number of events, including the EU
Commission advisory group on organic farm-
ing in November 2007, the IFOAM EU Organic
Congress in Brussels (December 2007), Biofach
2008 and the Organic World Congress in Modena
(June 2008).
The newly established EU stakeholder forum,
consisting of interested EU organizations and
observers from the Commission, discussed the
vision draftin considerable detail in June 2008.
In July 2008, a group of experts made a final
check of the document.
Parallel to this process, a Technology Platform en-
titled “Organics” was established with a focus on
sustainable food systems and public goods, and
will be officially launched in autumn 2008. In addi-
tion to the above-mentioned organizations, various
key EU stakeholder organizations have joined the
platform (see members of the platform). It is hoped
that,in addition to the organic sector, broad support
can be secured from civil society organizations. Vari-
ous members of the European Parliament have ex-
pressed their support for the platform. Discussions
with further interested organizations are currently
underway. Greater participation on the part of indi-
vidual farmers and companies is also foreseen.
The platform has an official framework,

a work structure and a work flow (see chapter 9).
Members of the organic agriculture movement, the
scientific community and wider civil society will be
asked to contribute on avoluntary basis to the work
of the TP. The secretariat of the Technology Platform
is located at the IFOAM EU Group office in Brussels,
and a platform coordinator ensures the coordina-
tion of the platform activities. A strategic research
concept and a research action plan will be the final
outcome of this ambitious endeavour.

The Technology Platform will tie together
the research priorities which have to be communi-
cated directly to the EU institutions. The vision and
the TP will be presented to the European Commis-
sion in due course. This presentation will showcase
the enormous innovative thrust of organic food and
farming research -aninnovation thatis to the bene-
fit of European society as a whole - and will help to
identify research priorities.

O
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Research is one of the most important tools for the
further development and spread of organic food
and farming. It is thus important that the EU re-
search programme provides adequate support for
organic food and farming research. Organic agri-
culture and food production are innovative learn-
ing fields for sustainability and are therefore of
special interest to European societies.

This Vision Paper was prepared between
June 2007 and August 2008 on the basis of wide-
ranging discussions with farmers’ organizations,
scientists, organic traders and retailers, and EU-
wide umbrella organizations representing avariety
of commercial, non-commercial and civil interests.
The Vision Paper i) shows the strengths and weak-
nesses of organic food and farming, ii) identifies
five global and European challenges and trends on
which food and farming research should focus, iii)
groups the strategic priorities of future research
and iv) highlights a large number of specific re-
search activities for the future.

Organic agriculture and organic food
represent a fast growing sector of the European
economy; organic is one of the most promising
“lead markets”. The EU is a world leader in terms of
research and knowledge transfer, legal and regu-
latory frameworks for the organic industry, food
processing, certification, trade (import as well as
export) and consumption. In order to maintain a
leading position in this innovative political and
economic field, research activities are crucial.

The “Vision for an Organic Food and Farm-
ing Research Agenda 2025” has identified the fol-
lowing crucial challenges and trends in agriculture
and food supply:

Availability and stability of food as well as access
to it (a global challenge with major implications
for European agriculture and food supply).
Dependency of agriculture and food supply on
non-renewable energy sources, especially fos-
sil fuels.
Depletion of natural resources and destruction
of regulating, cultural and supporting eco-sys-
tem services.
Migration away from the countryside and in-
dustrialization and alienation in food chains.
Increasing demand for high quality and value-
added food.
The strengths and weaknesses of organic food and
farming as currently practised are identified in this
paper. Organic agriculture is a multifunctional and
highly sustainable method, economizing natural
resources and internalizing environmental prob-
lems; it has many positive impacts on the diversity
of landscapes, farms, fields and species. Ethical
values, such as the welfare of humans and animals,
are high on the agenda, and participation of stake-
holders as well as individual responsibility figure
prominently along the food chain. Organic agricul-
tureis especially suited to the empowerment of lo-
cal economies without any recourse to trade bar-
riers. High quality food and sensible nutrition are
inherent elements of organic foodstuffs, so that
organic nutrition is a beacon for modern lifestyles
and nutrition.

This paperoutlines three strategic research
priorities for agricultural and food research, which
will move both the organic industry and our soci-
ety forward and make a considerable contribution

towards developing a sustainable European way of



ensuring economic prosperity and the well-being
of its citizens.

The vision for the future role of organic ag-
riculture and organic food systems in European so-
ciety encompasses:

Viable concepts for the empowerment of rural
economiesinaregional and global context.
Securing food and ecosystems by means of
eco-functional intensification.
High quality foods - a basis for healthy diets
and a key for improving quality of life and
health.
Research activities based onorganic food and farm-
ing systems can contribute greatly towards the
overall sustainability of agriculture and food pro-
duction. Such research strongly integrates stake-
holders in decentralized knowledge and expert
systems, and is based on strict system integration
and holistic analyses of interactions and trade-offs.
In order to meet new challenges, it also explores all
kinds of novel, smart and appropriate technologies
and integrates them into organic food and farming
systems wherever they serve to strengthen organic
principles and practices.

Itis intended that this vision paper should
be used as a framework for the development of a
strategic research agenda with clear priorities that
will then lead to a research action plan for the or-
ganic industry and research community. For this
purpose, a Technology Platform “Organics” will be
launchedin2008inorder to facilitate and structure
debates within industry and the scientific commu-
nity.

The objectives of the “Vision for an Organic
Food and Farming Research Agenda 2025” are am-

bitious. The need of a growing human population

foran adequate and stable supply of food and fibre
is addressed, as is the conservation of landscape
amenity, biodiversity and fertile soils. The research
ideas proposed in this vision are intended to pro-
mote productive farms and farming systems ca-
pable of coping with climate change by means of
diversity and resilience. The dependency of food
production on non-renewable resources - on fossil
fuelsin particular - has to be reduced.

However, sustainability in food production
entails more than merely balancing economy and
ecology. Its purpose is to ensure human well-being.
Ethical and cultural issues are of equal importance
in this vision. Ethical issues concern, for example,
animal welfare, good governance and well-in-
formed, independently-minded citizens who are
capable of making decisions about the quality and
the diversity of food they consume. In the context
of sustainability, ethical farming, trade and con-
sumption are existential issues for the human spe-
cies”.

1 Nick Clarke, Clive Barnett, Paul Cloke and Alice Malpass (2007) Globalising the

consumer:Doing politicsin an ethical register. Political Geography, Volume 26,
Issue 3, p. 231-249.
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3 Introduction

Organic food and farmingis a steadily growing sec-
tor in the EU and around the world. It internalizes
the environmental costs of agriculture and delivers
numerous other public benefits, especially in the
spheres of environment, management of natural
resources and viability of rural areas. Organic farm-
ers in Europe are entitled to agri-environmental
payments in recognition of their agricultural prac-
tices.

Organic farming is also in tune with the ex-
pectations of a growing number of consumers who
buy organic food despite the considerably higher
prices. Consumers increasingly tend to prefer food
with added value such as high quality, health ben-
efitsand animal welfare. The certification of organ-
ic foods is an EU quality scheme, a benchmark for
quality worldwide.

The future challenges facing agriculture
and food production are considerable. Organic
farmingis potentially able torespond to these chal-
lenges, both in the area of environment (mitigation
of and adaptation to climate change, water and
soil management, biodiversity and stable environ-
ments) as well as in the area of food (the need for
sustainable production of high quality foods), rural
development and animal welfare.

Agricultural Commissioner Mariann Fischer
Boel has stressed on various occasions that the fu-
ture of European agriculture lies in the production
of high quality food, and that quality will be the key
to a strong European food sector. In this context,
organic food is the spearhead and lead market for
high quality and high value foods.

However, It is worth remembering that EU
organic production is in competition with both

conventional food and global organic food produc-
tion. Its competitiveness therefore depends greatly
on innovation, novel appropriate technologies and
scientific evidence in support of its superior quali-
ties.

Thriving and innovative organic food and
farming research will be one of the most important
tools for meeting these expectations and making
the most of opportunities.

Organic farming has brought innovation
to all aspects of agricultural practice. Its systemic
approach, coupled with inter- and transdiscipli-
nary science and the concept of naturalness’, are
examples of this influence. More practical exam-
ples are disease prevention in animal husbandry,
diversification of landscape elements and bio-con-
trol techniques. Such innovation is also typical in
food processing. Preserving naturalness, reducing
additives and using gentle physical processes were
ideas introduced by organic processors.

The potential forinnovation on the basis of
organic knowledge is considerable and its poten-
tial impact on public goods and services as well as
on markets is also great. However, current spend-
ing on research and dissemination does not ad-
equately reflect this potential.

This paper is intended to show the way
towards a European organic food and farming
research agenda that will help to meet the major
challenges of the next twenty years.

2 Verhoog, H, Matze, M, Lammerts van Bueren, E. and T. Baars (2003): The role of

the concept of the natural (naturalness) in organic farming.- Journal of Agricul-
tural and Environmental Ethics 16, 29-49.



4.1 Organic agriculture in the EU

Growing consumer demand for organic food and
the consequent increase in organic production
led to the introduction of Council Regulation (EEC)
2092/91in 1991.

The organic industry is currently one of the
mostrapidly expandingsectorsof the food industry
in many European countries. On the basis of data
provided by Padel et al. (2008)° it can be assumed
that, in 2006, the European organic market grew
by more than 10 percent, and that it was worth ap-
proximately EUR 14 billion. In many established Eu-
ropean Markets (such as Germany and the UK) de-

mand is growing considerably faster than supply.

The European Market for Organic Food 2006

Germany ‘ 4'600
| 2'831
| 1'900
France 1'700
Switzerland : 764
Austria 530
Netherlands ‘ 460
Denmark ‘ 434
: 379
Belgium 245
Others ‘ 466 ) ) ) )
0 1'000 2'000 3'000 4'000 5'000

Million Euros

Sweden

Source: Agromilagro Research, FBL, IRS/University Wales and ZMP
Figure 1: The European market for organic food
2006°

However, there are considerable differenc-
esin trends between the various countries. In 2006,
production in most old member states accounted
for up to 13% of total agricultural land®, more than
6.8 million hectares were under organic manage-
mentin the EU (7.4 million hectares in the whole of
Europe).

Development of the organic agricultural land in Europe 1985-2006
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Figure 2: The development of organic land area in
Europe®

Consumption of organic food is 4.5 to 5.5%
of the total food market in countries such as Den-
mark, Austria and Switzerland. However, while the
area of organic land has also expanded rapidly in
many new EU member states as well as in candidate
and potential EU candidate countries, with annual
growth rates of up to 100%°, consumption levels
have remained very low in these countries (< 1%).

Organic farming is supported in most Euro-
pean countries in the context of rural development
programmes’. Most EU27/EEA states have imple-
mented area payments to support conversion to
and (in most cases) continued organic production,
with Bulgaria and Romania due to introduce sup-
port. However, payment rates, eligibility conditions
andrequirementsvary considerably between coun-
tries”. In 2003, the average organic farming area pay-
mentwas highest (EUR 404/ha) in Greece, reflecting
the focus at that time on high value crops, and low-
est in the United Kingdom (EUR 36/ha), reflecting
low per ha payments on high areas of grassland.
The EU15 average was EUR 185/ha. In the new CEE
member states, the highest average area payment
in 2004 was granted by Lithuania (EUR 274/ha), fol-
lowed by Slovenia with EUR 243/ha. Compared with
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the first year of organic farming support, the high-
estaverage area payment was recorded in Slovenia
(EUR 226/ha) and the lowest in Latvia (EUR 21/ha),
followed by Estonia (EUR 28/ha), Lithuania and Po-
land (both EUR 29/ha).

The need for further development of the
sector has led to the elaboration of a new EU Council
regulation, (EC) No 834/2007 on organic production
and labelling of organic products, due to come into
force in 2009°. This regulation also incorporates the
objectives and principles of organic farming, similar
to those developed by IFOAM, the International Fed-
eration of Organic Agriculture Movements.

Organic farming is an innovation that en-
joys political support from all European govern-
ments.Some EU memberstates have even made the
objectives of their support explicit, namely, that be-
tween 10 and 20 percent of total farm land should
be organically cultivated in the near future™.

4.2 Organic agriculture in the context

of EU policy
The overarching strategy of the EU is described in
the Lisbon Strategy initiated by Heads of State and
Government in 2000: to make the European Union
the most competitive and dynamic knowledge-
based economy in the world by 2010. This strategy
acquired a new focus at the 2005 Spring Summit™,
namely, increasing growth and creating jobs.

Organic food and farming systems can con-
tribute significantly to achieving the aims of the
Lisbon Strategy. As a fast growing economic sector,
it provides new and attractive jobs in agricultural
production, food processing and trading, inspec-
tion and certification, research, consultancy and

training as well as in eco-tourism and the other
services the growing number of organic farms and
industries provide. Several European universities
have recently started to offer Bachelors and Mas-
terscoursesonorganic food chain management, as
they perceive this to beanimportant future market
for their students. In many ways, organic food and
farming systems combine traditional knowledge
with new technologies, an approach which makes
them especially attractive for Europe and one in
which EU member states are already very competi-
tive. Furthermore, the whole organic food chainisa
very knowledge-intensive business that requires a
large number of qualified people and enables those
with wide-ranging experience to be trained. This
food and farming concept provides great opportu-
nities for economic growth and stability, especially
inrural areas,on farms, in the area of tourism, serv-
ices, education, crafts, trades and SMEs.

The sustainable management of biological
resources is the underlying principle of European
land, forest and marine management, as defined in
many policy papers of the EU. It is, of course, the
foundation stone of the Common Agricultural Pol-
icy, implemented in the Com-munity’s Pillar 1 and
Pillar 2 measures. At the Gothenburg Summit 2001,
the European Council adopted the EU strategy for
sustainable development and added an environ-
mental dimension to the Lisbon process for em-
ployment, economic reform and social cohesion.*

In July 2002, the European Community
adopted the Sixth Environment Action Programme®,
which establishes the environmental priorities for
the European Union for the next ten years. Within
the Framework of the action programme, four pri-



ority areas for urgent action were outlined: Climate
Change (1), Nature and Biodiversity (2), Environment
and Health and Quality of Life (3), Natural Resources
and Waste (4). The implementation of these actions
includes the preparation of seven thematic strate-
gies such as soil, sustainable use of pesticides and
sustainable use of resources.

In the area of biodiversity, the EU Communi-
ty committed itself to halt the loss of biodiversity by
2010. In a follow-up to the 1998 EU biodiversity strat-
egy, the European Union reconfirmed its commit-
ment to the 2010 target during several official meet-
ings. In 2006, the European Commission published its
Communication “Halting the Loss of Biodiversity by
2010™*.

At the beginning of 2006, the Commission
adopted the “Action Plan on the Protection and Wel-
fare of Animals 2006 to 2010, In the five main areas
of actions, applied research on animal protection
and welfare is given high priority.

Organic food and farming systems address,
both holistically and practically, many of the Euro-
pean policies on the sustainable management of
natural resources, the safeguarding of biodiversity
andlandscapes, environmental concerns and animal

welfare.

4.3 Action plan for organic food and farming

Inorder to promote organic farming and support the
organic food supply chain in particular, a European
Action Plan for Organic Food and Farming was es-
tablished in 2004 in which the specific benefits, not
only for the environment but also for public health,
social and rural development and animal welfare,
were underlined. Among the 21 actions listed, action

N°7 is to ‘strengthen research on organic agriculture

)16

and production methods™. In the Commission Staff
Working Document of June 2004, the significance of
new technologies, improved information exchange
and suitable technology transfer to farmers for any
policy aimed at developing the organic sector was
stressed. Improved vertical cooperation between sci-
ence, applied research, advisory services and farm-
ers as well as horizontal synergies between Member
States, were identified as approaches that stimulate
progress. The Commission document also highlight-
ed the major obstacles existing in the processing and
distribution industry, where different technologies
are required and expensive separation and tracking
systems are needed, obstacles to be addressed by
interdisciplinary food chain research activities.

4.4 Organic food and farming research

in Europe
Research has a crucial role in the ongoing progress
and dissemination of organic food and farming. Un-
til the 1980s, research activities in organic farming
systems were mainly carried out by private research
institutes. In 1982, the first universities included or-
ganic farming in their curricula, and in the 1990s the
first EU-funded projects on organic farming contrib-
uted to better co-operation among researchers of or-
ganicfarmingataEuropean level;at the same time, a
growing number of national state researchinstitutes
became involved in organic farming projects.

Many national action plans include special
programmes for organic farming research, e.g. the
Federal Organic Farming Scheme (BOEL) in Germany
(launchedin2002)andthe Danish Research Centre for
Organic Farming (DARCOF) in Denmark (in operation
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since 1996). With the ERA Net project CORE Organic,
cooperation among the agencies funding research
programmes has increased, and a joint call by the
11 countries involved was launched in 2006 with a
common pot of at least EUR 3 million. In 2005, total
national funding for organic food and farming re-
searchin these 11 countries was EUR 60 million.

Since the mid-1990s, several organic farm-
ing research projects have been funded under the
framework programmes of the European Com-
mission. Under the s5th framework programme,
11 organic farming projects were funded with a
total sum of EUR 15.4 million (without national co-
funding). Under the 6th framework programme, 9
organic farming projects were funded with a total
sum of EUR 22.1 million (without national co-fund-
ing). There areindications that spending on organic
research will remain the same under the 7th frame-
work pro-gramme, which will last until 2012. Fur-
ther policy-related research work is also done by
the Joint Research Centre (JRC).

Scientific research addresses the bottle-
necks in organic food and farming production. The
objectives are i) to make organic food less costly,
ii) to improve yields, iii) to increase extrinsic and
intrinsic quality and organoleptical properties, iv)
to avert food safety risks, and v) to achieve a major
reduction in environmental, ecological and social
costs.

These research objectives are basically the
same forother foodand farmingsystemssuchasin-
tegrated agriculture, soil conservation no-till farm-
ing and others. As the requirements and standards
of all these approaches are very specific, the rele-
vant techniques, processes and solutions are also

very specific. Although many scientific findings are
generally valid for all food and farming systems,
each system needs a specific R&D programme - es-
pecially the organic system, where a technological
gap exists and a huge backlog can be observed.
Relatively modest R&D activities in the last
20 years" - with the exception of some countries
like Denmark, Germany, the Netherlands and Swit-
zerland - have enabled food sales to reach EUR 14
billion in the year 2006 (see section 4.1), securing
more than 1 million jobs. It can be expected thatin-
tensifying research in this growing economic sec-
torwillhave animportanteconomicand ecological

impact upon European society in the near future.
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Future challenges and trends for agriculture and
food supply have both local and global dimensions.
The following studies and reports by various com-
missions were especially relevant as background
information for the development of this research
vision:

FFRAF report: foresighting food, rural and agri-

futures™

Millennium Ecosystems Assessment™

Reports from the International Assessment of

Agricultural Knowledge, Science and Technol-

ogy for Development (IAASTD)*
Taking the two major “Climate shock” and “Energy
crisis” scenarios, the FFRAP report emphasized the
severe dependency and vulnerability of European
agriculture as a result of inefficient resource use
and environmental impacts, which could lead to
a disruption of conventional production systems.
The “Food crisis” scenario highlights the advan-
tages of citizen-oriented research, which is aimed
at generating socially-driven, environmentally ef-
fective products, processes and services. Finally,
the “Cooperation with nature” scenario projects
anideal situation in which science and technology
have been deployed effectively to ensure sustain-
able development at all levels.

The “Millennium Ecosystems Assessment”,
initiated by UN organizations, the World Bank, many
civil society organizations and private and public
donors, found a “substantial and largely irrevers-
ible loss in the diversity of life on Earth” as a con-
sequence of the “growing demands for food, fresh
water, timber, fibre and fuel”, a development which
will “substantially diminish the benefits that future
generations obtain from ecosystems.” The Millen-

nium Ecosystems Assessment report stressed the

need for significant “changes in policies, institu-
tions and practices” in order to meet the challenge
of “reversing the degradation of ecosystems while
meeting increasing demands for their services”.

The IAASTD reports came to a number of
crucial conclusions regarding the ways in which
Agricultural Knowledge, Science and Technology
(AKST) can address global challenges: “Successfully
meeting development and sustainability goals and
responding to new priorities and changing circum-
stances would require a fundamental shift in AKST,
includingscience, technology, policies, institutions,
development capacity andinvestment. Such a shift
would recognize and give increased importance to
the multifunctionality of agriculture, accounting
for the complexity of agricultural systems within
diverse social and ecological contexts. It would
require new institutional and organizational ar-
rangements to promote an integrated approach to
the development and deployment of AKST. It would
also recognize farming communities, farm house-
holds, and farmers as producers and managers of
ecosystems. This shift may call for changing the
incentive systems for all actors along the value
chain to internalize as many externalities as pos-
sible”.

In addition to these three studies on current
problems, future scenarios for agriculture and food
systems and the associated role of science and tech-
nology development, studies on consumer percep-
tion and behaviour indicate that major trends are
occurring in the global food industry, with a growing
preference in particular for foods with added value
(premium quality, diversified or authentic tastes,
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functional food, credibility and traceability, fairness
to producers, animals and ecosystems)™ ****

One of the scenarios developed in the fore-
sight study for the Standing Committee of Agricul-
ture Research (SCAR) in 2006 placed an emphasis on
such changes among European consumers (see the
scenario “We are what we eat”). This scenario high-
lights the advantages of research and technology
which address the real needs and concerns of citi-
zens regarding social, environmental and lifestyle
processes and services.

The “Vision for an Organic Food and Farming
Research Agenda 2025” addresses the following chal-
lenges and trends in agriculture and food supply:

Availability and stability of food as well as access
to it (a global challenge with major implications
for European agriculture and food supply).
Dependency of agriculture and food supply on
non-renewable energy sources, especially fossil
fuels.

Depletion of natural resources and destruction
of regulating, cultural and supporting eco-sys-
tem services.

Migration away from the countryside and indus-
trialization and alienation in food chains.
Increasing demand for high quality and value-
added food.

18 http//ec.europa.eu/research/agriculture/scar/pdf/foresighting_food_rural
and_agri_futures.pdf

19 http//www. millenniumassessment.org/en/index.aspx

20 http//www.agassessment.org/

21 CMA (2007): Trendstudie Food. Erndhrungsinformation der CMA 02/2007. URL:
http://www.cma.de

22 Richter, Toralf (2008) Retailing organic food in Europe 2008: Latest trends in dis-
tribution channels and driving forces. BioFach Congress, Nuernberg, Germany,
February 21-24, 2008

23 Midmore, P; Wier, M. und Zanoli, R. (2006) Consumer attitudes towards the qual-
ity and safety of organic and low input foods. Report QLIF project. www.qlif.org

24 7anoli et al (2004). The European Consumer and Organic Food OMiaRD Vol. 4
University of Wales, Aberystwyth (UK). 175p.
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“The human species, while buffered against envi-
ronmental changes by culture and technology, is
fundamentally dependent on the flow of ecosystem
services. Ecosystem services are the benefits people
obtain from ecosystems. These include provisioning
services such as food, water, timber, and fibre; regu-
lating services that affect climate, floods, disease,
wastes, and water quality; cultural services that pro-
vide recreational, aesthetic, and spiritual benefits,
and supporting services such as soil formation, pho-
tosynthesis, and nutrient cycling” Millennium Eco-
system Report.*

The Millennium Ecosystem Report de-
scribed the trade-offs between ecosystem services
with an economic value (especially food, timber
and fibre) and other ecosystem services, equally
important but not (yet) marketable. In favouring
the former, 60% of the latter have been destroyed
in the course of human history. It will become a
challenge for our society to find ways of halting or
reversing the degradation of ecosystem services by
changing methods of agricultural production.

Section 6.1 outlines the state of the art of
literature concerning the relative environmental
and ecological benefits of organic agriculture.

6.1 Environment and ecology

Environmental and ecological benefits are among
the strengths of organic farming - and an impor-
tant reason for consumers' preference for organic
products. State support for organic farming in
the context of agri-environmental programmes is
based on evidence of environmental benefits, and
the OECD and the EU take the share of organically
managed land as an indicator for the “environment

friendliness” of a country® . Thanks to the exist-

ence of long-term, on-station comparisons (plot ex-
periments), field and farm comparisons (pairs, small
and large sample comparisons), landscape compar-
isonsand large-scale modelling of quantitative and
qualitative data from habitats on conventional and
organic farms, we have a reasonably extensive un-
derstanding of the ecological and environmental
impacts of different farming systems:

6.1.1 Reduced pollution

Nitrogen leaching rates in organic arable fields were
reduced by 35 to 65% when compared with conven-
tional fields (various European and US studies™ ).
Herbicide and synthetic pesticide residues in soils,
surface and ground water do not occur as their use
iscompletely banned.

In a 30-year field experiment in Switzerland,
the active matter of sprayed pesticides in organic ar-
able crop rotation was only 10% that of the identical
integrated” and conventional crop rotations® (in the
organic crop rotation, copper, plant extracts or bio-
control agents were used, while in the integrated and
conventional crop rotation herbicides and pesticides
in compliance with IPM standards were used).
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6.1.2 Biological and physical soil properties
Several European, US, Australian and African studies
show higherorganicmattercontent, higherbiomass,
higher enzyme activities, better aggregate stability,
improved water infiltration and retention capaci-
ties and less water and wind erosion in organically
managed soils when compared with conventionally
managed ones™"3* 33435337

Most recent studies show that organic
cropping with shallow ploughing is as good as no-
till cropping for the prevention of soil erosion and

the improvement of soil structure®?’.

6.1.3 Biodiversity

Diversity is an inherent quality of organic agricul-
ture. At farm level, diversity refers to the variety
of farm activities, diverse grassland ecotypes, site-
specific crop rotations with high numbers of crops
in sequence, and the integration of livestock into
cropping systems®. These organizational measures
have a positive impact on the diversity of flora and
fauna and contribute to the stability of ecosystem
functions*

Positive impacts on biodiversity are also
the result of reduced use of fertilizers, mechanical
weeding, and disease and pest management tech-
niques.

The establishment of an organic produc-
tion system needs to consider aspects such as
landscape complexity in order to ensure that suffi-
cient seminatural landscape elements are present
to serve as sources of natural antagonists (e.g.
planting hedges, sowing wildflower strips, install-
ing beetle banks)*”. Soil quality management (e.g.
amendment with compost), tillage practices (e.g.

conservation tillage), host plant resistance, crop ro-
tation, and intercropping are important additional
measures to lower risks of pest and disease out-
breaks. Itis thereforea crucial economic interest of
organic farmers to enhance diversity at all levels,
because organic weed, pest and disease manage-
ment would fail without a high degree of diver-
sity. Organic farming has been shown to promote
more species and a greater abundance of organism
groups than conventional farming® *, in particu-
lar greater species diversity and density of insects,
plantsandsoil micro-fauna.Nonetheless,some taxa
are not significantly affected* *° and need special
measures on organic farms as well. An overriding
determinant of biodiversity may be habitat diver-
sity, rather than management practices”. Quality
standards for sustainable landscape management
in organic agriculture, including checklists, were
developed in an EU concerted action projectin the
3rd Framework®,

The potential of genetic diversity at crop
level for stabilizing low input farming systems and
forenabling adaptation to environmental changes
is understood theoretically but is far from being
used in practice. Specialists consider the genetic
diversity of crops to be a fundamental resource for
adaptation and therefore crucial for the stability
of food supply®. As resistance to environmental
stress (robustness) is a multigenetic characteristic,
in-situ conservation and on-farm breeding is likely
to be more successful than genetic engineering. A
large number of very small initiatives by plant and
animal breeders in the context of organic farms ex-
ist, all of them scattered around the world. These
initiatives urgently need political, scientific and



economic support.
6.1.4 Climate change
Organic farming techniques such as shallow
ploughing, recycling of livestock manure onto ar-
able cropland, composting techniques, integration
of green manure, catch crops and cover crops, agro-
forestry and alley farming as well as diversified
cropsequencesallreduce soil erosion considerably
and lead to increased formation of soil humus. This
often results in considerable annual carbon gains
(between 40 kg and 2000 kg of C per hectare®°">?).
Higher soil organic matter content as well
as greater diversity at landscape, farm, field, crop
and species level might help organic farmers to
adapt more effectively to increasingly unpredict-
able weather conditions both locally and globally.
The ban on nitrogen from fossil fuels and its
replacement by leguminous and organic nitrogen
reduces Co2 emissions considerably. For some crops
and livestock products such as cereals, grass-clover
and milk this results in a lower total emission of
greenhouse gases (GHG) per kg product in organic
compared with conventional systems; for other
crops with relatively low yields such as potatoes,
however, the organic system needs further improve-
ment to reduce energy use and GHG emission per kg
of product®.

25 OECD (Organisation of economic Co-operation and Development) (2001) Environ-
mental indicators for agriculture. Methods and results. Volume 3. OECD, Paris.
Available at OECD http.//www.biodiv.org/doc/reports/agro-oecd-chap-vi-en.pdf

26 fep (Development) (2001)European Environmental Agency) (2005) Agriculture
and environment in EU-15 - the IRENA indicator report. EEA Report No 6/2005.
Available at EEA http.//reports.eea.europa.eu/eea_report_2005_6/en

27 Drinkwater, L E, Wagoner, P and Sarrantonio, M (1998) Legume-based cropping
systems have reduced carbon and nitrogen losses. Nature 396, 262-264.

28 Stolze, M, Piorr, A, Haring, A and Dabbert, S (2000) The environmental impacts of
organic farming in Europe. Organic farming in Europe, Volume 6, University of
Stuttgart-Hohenheim, Stuttgart

29 Integrated Production (IP) as defined by the farmer organization IP-Suisse
(http//www.ipsuisse.ch/) and by the Swiss Law http//www.blw.admin.ch/
themen/00006/00049/index.html?lang=de
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6.1.5 Watershortage

In organic farming, water use is likely to be more
sustainable due to better rain infiltration and high-
er water retention rates® > In the Rodale experi-
ment in Pennsylvania, for example, corn and soy-
beanyieldswhere highestintheorganicplotsindry
years. In a broadacre experiment in the province of
Tigray in Ethiopia involving several thousand farm-
ers, yields were increased through composting and
organic farming, due mainly to improved water

conservation capacities®.

6.1.6

In US agriculture, 36% of energy is used in the man-

Fossil fuel shortage

ufacture of inorganic fertilizers and pesticides (see
Figure 3). On organic farms, energy use is generally
lower, as these inputs are not used. More energy
input could be replaced on farms, in particular by
replacing petrol (for the operation of field machin-
ery and for transportation) by agro-diesel deriving
from anaerobic fermentation of organic waste. Po-

tentially, organic farms could become net energy

producers.

= Manufacture of inorganic fertilizer
Pesticide production
Operation of field machinery

u Transportation

H |rrigation

= Raising livestock (feed not included)
Crop drying

® Miscellaneous

Figure 3: Energy use in US agriculture®’

6.2 Socio-economic impacts
6.2.1 Farmeconomy

On average, profits from organic farms are in the
range of +/- 20% of the profits of the respective
conventional reference farms®. Relative profits
may vary substantially among farm types and re-
gions. Especially high profits can usually be found
on mixed farms, whereas organic pig and intensive
cattle fattening farms in particular are often less
profitable under organic management due to high
feeding costs and possible changes in the housing
system®®.

Impact assessment of the 2003 CAP reform
and other decoupling policies on the financial per-
formance of organic farms indicates thatrecent ag-
ricultural policy changes have been beneficial for
organic farms®****®,

The determinants of profitability are gener-
ally very similar to those of conventional agricul-
ture®. Differences in yields, producer prices, the
total amount of direct payments received, variable
and labour costs are most commonly mentioned
as factors determining the differences in financial
performance between organic and non-organic

farms®®

6.2.2 Social impact
Higher demand for labour in organic farming gen-
erates more employment per farm®®. This effect is
often found to be associated with high value enter-
prises (e.g. horticulture) and/or on-farm retailing/
processing®™*®.

There is some contested evidence that or-
ganic farming can enhance job satisfaction and

happinessforfarmers, their familiesand theirwork-



ers®” %% Organic farms may rely less on migrant
labour but thereisnorequirement foror guarantee
of this. Occupational health may be improved due
to reduced exposure to agricultural chemicals, but
this may be offset by the effects of manual labour®
68,69

Organic farmers are younger, more edu-
cated, have a broader range of skills and engage in
knowledge transfer activities. More women are en-
gaged in organic farming and food””*”*,

Returns to labour on organic farms are sim-
ilar or higher, where premium prices and support
payments are high enough to compensate for re-
duced output and receipt of Pillar 1 payments. The
combination of similar or higher incomes and em-
ployment contributes to rural economic develop-
ment,and this may be strengthened by added value
activities such as direct marketing, processing and
tourism, particularly if linked to organic food pro-
duction. Higher farm incomes and a positive farm
development perspective can result in strengthen-
ing the role of agriculture in rural development®”.

Organic farming initiatives can have a cata-
lyzing effect on innovation in rural development’”
7>7° Thereis anecdotal evidence suggesting that or-
ganic farming generally contributes to the quality
of lifeinrural areas as well as to diversification, the
strengthening of regional identities, to landscapes
and the local cultural heritage, and that it fosters

links to rural tourism’”.

6.3 Food quality and safety aspects

Generally, consumers attribute positive qualities
and characteristics to organic foods. Such attribu-
tions include the following: healthy, tasty, authen-

ticity, “lives up to its promise”, local, highly diverse,
fresh, low in processing, whole food, natural, free
from pesticides, antibiotics and GMO, low in nitrate
content, safe and certified. These attributions are
often interwoven with expectations of the produc-
tion process, including elements such as environ-
mental impact or animal welfare’®”®. This positive
percepti