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1 Preface

Scientific research is one 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-

dles all research-related EU initiatives under a 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-

ture and food production generally towards sustain-

ability, quality and low risk technologies. 

Thus it is in the common interest to invest 

in organic 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 

are industry-led but also involve the financial sector, 

public authorities, 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 Stanèič, Deputy Di-

rector General of DG Research said: “The technology 

platforms and 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 

a vision for innovative research activities for organic 

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: 

 The Vision Camp held in Hagenthal-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 organic industry 
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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, the revised document was 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 draft in 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 a voluntary 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 plat-form 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 – an innovation that is to the bene-

fit of European society as a whole – and will help to 

identify research priorities.
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2 Executive summary 

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 a variety 

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 foods 

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-

ture is 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 paper outlines 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 
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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 

economies in a regional 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 on organic 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. 

It is 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 

launched in 2008 in order 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 

for an 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 

fuels in 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-

cies1.

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 farming is 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 foods despite the considerably high-

er prices. Consumers increasingly tend to prefer 

foods with value added such as high quality, health 

benefits and animal welfare. The certification of or-

ganic foods is an EU quality scheme, a benchmark 

for quality worldwide.

The future challenges facing agriculture 

and food production are considerable. Organic 

farming is potentially able to respond 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.

It is worth remembering, however, 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 naturalness2, 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 for innovation 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.
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4 Current  situation in  organic  agriculture

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) 

2092/91 in 1991.

The organic industry is currently one of the 

most rapidly expanding sectors of the food industry 

in many European countries. On the basis of data 

provided by Padel et al. (2008)3 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.

Figure 1: The European market for organic food 

20063

However, there are considerable differenc-

es in trends between the various countries. In 2006,  

production in most old member states accounted 

for up to 13% of total agricultural land4; more than 

6.8 million hectares were under organic manage-

ment in the EU (7.4 million hectares in the whole of 

Europe). 

Figure 2: The development of organic land area in 

Europe5
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many new EU member states as well as in candidate 

and potential EU candidate countries, with annual 

growth rates of up to 100%6, 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 

programmes7. 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 

and requirements vary considerably between coun-

tries8. In 2003, the average organic farming area pay-

ment was 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 
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in 2004 was granted by Lithuania (EUR 274/ha), fol-
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the first year of organic farming support, the high-

est average 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 20099. 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 member states 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 future10.

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 Summit11, 

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-

ters courses on organic food chain management, as 

they perceive this to be an important 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 chain is a 

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 

in rural 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.12

In July 2002, the European Community 

adopted the Sixth Environment Action Programme13, 

which establishes the environmental priorities for 

the European Union for the next ten years. Within 

the Framework of the action programme, four pri-
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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”14.

At the beginning of 2006, the Commission 

adopted the “Action Plan on the Protection and Wel-

fare of Animals 2006 to 2010”15. 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 

and landscapes, environmental concerns and animal 

welfare.

4.3 Action plan for organic food and farming

In order 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 

and production methods’16. 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-

ganic farming at a European level; at the same time, a 

growing number of national state research institutes 

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 

(launched in 2002) and the Danish Research Centre for 

Organic Farming (DARCOF) in Denmark (in operation 



Vision for an Organic Food and Farming Research Agenda to 2025

14

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-

search in 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 5th 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 are indications 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 for other food and farming systems such as in-

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 years17 – 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 that in-

tensifying research in this growing economic sec-

tor will have an important economic and ecological 

impact upon European society in the near future.

3 Padel, S., Jasinska, A., Rippin, M., Schaack, D. and Willer, H.  (2008) The European 
Market for Organic Food in 2006. In: Willer, H., Yussefi-Menzler, M. and Sorensen, 
N. (Eds.) (2008) The World of Organic Agriculture. Statistics and Emerging Trends 
2008. IFOAM, Bonn, and FiBL, Frick.

4  Llorens Abando, Lourdes and Elisabeth Rohner-Thielen (2007) Different organic 
farming patterns within EU-25. An overview of the current situation= Statistics in 
focus, 69/2007, Eurostat, Luxemburg, Available at http://epp.eurostat.ec.europa.
eu/cache/ITY_OFFPUB/KS-SF-07-069/EN/KS-SF-07-069-EN.PDF

5  Willer, H., Yussefi-Menzler, M. and Sorensen, N. (Eds.) (2008) The World of Organic 
Agriculture. Statistics and Emerging Trends 2008. IFOAM, Bonn, and FiBL, Frick.

6 Llorens Abando, Lourdes and Elisabeth Rohner-Thielen (2007) Different organic 
farming patterns within EU-25. An overview of the current situation= Statistics in 
focus, 69/2007, Eurostat, Luxemburg, Available at http://epp.eurostat.ec.europa. 
eu/cache/ITY_OFFPUB/KS-SF-07-069/EN/KS-SF-07-069-EN.PDF

7   Council Regulation (EC) No 1698/2005 of 20 September 2005 on support for 
rural development by the European Agri-cultural Fund for Rural Development 
(EAFRD). Official Journal of the European Union, L 189 (20.7.2007), 1-23. Available 
at http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32005R1698:EN:
NOT

8  TUSON J. und LAMPKIN, N. H. (2006): D2 report detailing national and regional OF 
policy measures in EU states and Switzerland. EUCEEOFP project deliverable to 
European Commission. Aberystwyth: University of Wales. Unpublished.

9  Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production 
and labelling of organic products and repealing Regulation (EEC) No 2092/91. 
Available at http://eur-lex.europa.eu/LexUriServ/site/en/oj/2007/l_189/l_
18920070720en00010023.pdf

10  Schmid, O., Dabbert, S., Eichert, C., Gonzálvez, V., Lampkin N., Michelsen, J., Slabe, 
A., Stokkers, R., Stolze M., Stopes, C., Wollmuthová, P., Vairo, D. and Zanoli, R. (2008) 
Organic Action Plans: Development, implementation and evaluation. A resource   
manual for the organic food and farming sector. FiBL and IFOAM-EU Group. ISBN 
978-3-03736-022-4.

11  Spring summit 2005, http://ue.eu.int/ueDocs/cms_Data/docs/pressData/en/
ec/84335.pdf

12  Göteborg European Council 2001, PRESIDENCY CONCLUSIONS http://ue.eu.
int/ueDocs/cms_Data/docs/pressData/en/ec/00200-r1.en1.pdf

13  DECISION No 1600/2002/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 22 July 2002, Sixth Community Environment Action Programme, 
http://europa.eu.int/eurlex/pri/en/oj/dat/2002/l_242/l_24220020910en00010015.
pdf

14  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0216:FIN:EN:
PDF

15  http://europa.eu.int/comm/food/animal/welfare/com_action_plan230106_
en.pdf

16  European Commission, 2004: European Action Plan for Organic Food and Farm-
ing [COM(2004) 415 final] http://ec.europa.eu/agriculture/qual/organic/plan/
comm_en.pdf

17  Watson et al (2006) Review: Research in organic production systems, past, 
present and future. Journal of Agricultural Sciences 146:1-19.  
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5 Foresighting future challenges and trends for  
 agriculture and food production.

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-

futures18

 Millennium Ecosystems Assessment19

 Reports from the International Assessment of 

Agricultural Knowledge, Science and Technol-

ogy for Development (IAASTD)20

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 conven-tional 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 

an ideal 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, 

including science, technology, policies, institutions, 

capacity development and investment. 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 value added 

(premium quality, diversified or authentic tastes, 
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functional food, credibility and traceability, fairness 

to producers, animals and ecosystems)21, 22, 23, 24.

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. Ernährungsinformation 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  Zanoli. et al (2004). The European Consumer and Organic Food OMiaRD Vol. 4. 
University of Wales, Aberystwyth (UK). 175p.
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6 Organic  agriculture and food production in  the context  
 of  global  challenges and changing food trends 

“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.19

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 country25, 26. 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-

isons and 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 studies27, 28). 

Herbicide and synthetic pesticide residues in soils, 

surface and ground water do not occur as their use 

is completely 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 

integrated29 and conventional crop rotations30 (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 higher organic matter content, higher biomass, 

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 ones31, 32, 33, 34, 35, 36, 37.

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 structure38, 39.

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 systems40. These organizational measures 

have a positive impact on the diversity of flora and 

fauna and contribute to the stability of ecosystem 

functions41. 

Positive impacts on biodiversity are also 

the result of reduced use of fertilizers, mechanical 

weeding, and disease and pest management tech-

niques. 

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 semi-natural landscape elements are present 

to serve as sources of natural antagonists (e.g. 

planting hedges, sowing wildflower strips, install-

ing beetle banks)42. 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. It is therefore a 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 farming43, 44, in particu-

lar greater species diversity and density of insects, 

plants, soil micro-fauna and soil macro-fauna. 

Nonetheless, some taxa are not significantly affect-

ed45, 46 and need special measures on organic farms 

as well. An overriding determinant of biodiversity 

may be habitat diversity, rather than management 

practices47. Quality standards for sustainable land-

scape management in organic agriculture, includ-

ing checklists, were developed in an EU concerted 

action project in the 3rd Framework48.

The potential of genetic diversity at crop 

level for stabilizing low input farming systems and 

for enabling 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 supply49. As resistance to environmental 

stress (robustness) is a multi-genetic characteristic, 

in-situ conservation and on-farm breeding is likely 

to be more successful than genetic engineering. A 
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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 

eco-nomic 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 

crop sequences all reduce 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 hectare50, 51, 52).

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 C02 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 

product53.

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   EEA (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, Häring, 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

30
   Mäder, P, Fliessbach, A, Dubois, D, Gunst, L, Fried P. and Niggli, U. (2002) Soil fertil-

ity and biodiversity in organic farming. Science 296, p. 1694-1697.
31   Edwards, S. (2007): The impact of compost use on crop yields in Tigray, Ethiopia. 

Institute for Sustainable Development (ISD). Proceedings of the International 
Conference on Organic Agriculture and Food Security. FAO, Rom. Obtainable 
under: ftp://ftp.fao.org/paia/organicag/ofs/02-Edwards.pdf Fliessbach, A and 
Mäder, P (2000) Microbial biomass and size-density fractions differ between soils 
of organic and conventional agricultural systems. Soil Biology & Biochemis-try, 
32 (6) 757-768.

32   Fließbach, A., Oberholzer, H.-R., Gunst, L., Mäder, P. (2007): Soil organic matter and 
biological soil quality indicators after 21 years of organic and conventional farm-
ing. Agriculture, Ecosystems & Environment 118, 273-284.

33   Marriott, E.E. and Wander, M.M. (2006) Total and Labile Soil Organic Matter in 
Organic and Conventional Farming Systems. Soil Sci. Soc. Am. J. 70, 950-959.

34   Pimentel, D., Hepperly, P., Hanson, J. Douds, D., Seidel, R. (2005): Environmental, 
energetic, and economic comparisons of organic and conventional farming 
systems. BioScience 55, S.573–582

35   Reganold, J, Elliott, L and Unger, Y (1987) Long-term effects of organic and con-
ventional farming on soil erosion. Nature 330, 370-372.

 36  Reganold, J, Palmer, A, Lockhart, J and Macgregor, A (1993) Soil quality and 
financial performance of biodynamic and conventional farms in New Zealand. 
Science 260, 344-349.

37   Siegrist, S., Staub, D., Pfiffner, L. and Mäder, P. (1998) Does organic agriculture 
reduce soil erodibility? The results of a long-term field study on loess in Switzer-
land. Agriculture, Ecosystems and Environment 69, 253-264.

38   Teasdale, J.R., Coffman, Ch.B. and Mangum, R.W. (2007) Potential Long-Term 
Benefits of No-Tillage and Organic Cropping Systems for Grain Production and 
Soil Improvement. Agronomy Journal, VOL. 99, September – October 2007.

39   Müller, M., Schafflützel, R., Chervet, A., Sturny, W.G., Zihlmann, U. (2007) Humusge-
halte nach 11 Jahren Direktsaat und Pflug. Agrarforschung 14(09), 39.

40   Lund, V., Anthony, R., and Röcklinsberg, H. (2004) The ethical contract as a tool in 
organic animal husbandry. Journal of Agricultural and Environmental Ethics 17 
(1), 23-49.

41   Altieri, Miguel A (1999) The ecological role of biodiversity in agroecosystems. 
Agriculture, Ecosystems and Environment 74, 19-31

42   Zehnder, G., Gurr, G.M., Kühne, S., Wade, M.R., Wratten, S.D. and Wyss, E. (2007) 
Arthropod pest management in organic crops. Annual Review of Entomology, 52, 
57-80.

43   Hole D.G., Perkins, A.J., Wilson, J.D., Alexander, I.H., Grice, P.V. and Evans, A.D. (2005) 
Does organic farming benefit biodiversity? Biological Conservation 122, 113-130.

44   Bengtsson, J., Ahnström, J. and Weibull, A.-C. (2005) The effects of organic agricul-
ture on biodiversity and abundance: a meta-analysis. Journal of Applied Ecology, 
42, 261–269.

45   Fuller, R.J., Norton, L.R., Feber, R.E., Johnson, P.J., Chamberlain, D.E., Joys, A.C., 
Mathews F., Stuart, R.C., Townsend, M.C., Manley, W.J., Wolfe, M.S., Macdonald, D.W 
and Firbank, L.G. (2005) Benefits of organic farming to biodiversity vary among 
taxa. Biology letters, 1, 431-434.

46   Gabriel D and T Tscharntke. 2007. Insect pollinated plants benefit from organic 
farming. Agriculture, Ecosystems and Environment, 118, p 43-48.

47   Weibull, A.-C., Östman, Ö. & Granquist, Å. (2003) Species richness in agroecosys-
tems: the effect of landscape, habitat and farm management. Biodiversity and 
Conservation, 12, 1335–1355.

48   Van Mansfield, J.D and Lubbe, M.J (1999) The Landscape and Nature Protection 
Capacity of Organic/Sustainable Types of Agriculture. Checklist for Sustainable 
Landscape Management. Elsevier Amsterdam, 181 pp.

49  Kotschi, J. 2006. Coping with Climate Change, and the Role of Agrobiodiversity. 
Conference on International Agricultural Research for Development. Tropentag 
2006 University of Bonn. October 11-13, 2006.

50   Niggli, U., Fliessbach, A., Hepperly, P. and Scialabba, N. (2008) Low Greenhouse Gas 
Agriculture. Mitigation and adap-tation of sustainable farming systems. Natural 
Resources Management and Environment Department, FAO. ftp://ftp.fao.org/do-
crep/fao/010/ai781e/ai781e00.pdf

51   Mäder, P, Fliessbach, A, Dubois, D, Gunst, L, Fried P. and Niggli, U. (2002) Soil fertil-
ity and biodiversity in organic farming. Science 296, p. 1694-1697.

52   Pimentel, D., Hepperly, P., Hanson, J. Douds, D., Seidel, R. (2005) Environmental, 
energetic, and economic comparisons of organic and conventional farming 
systems. BioScience 55, S.573–582.

53   Halberg, N. (2008) Energy use and Green house gas emission in organic agricul-
ture. Proceedings International conference Organic Agriculture and Climate 
change, Enita of Clermont, France, April 17-18.s
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6.1.5 Water shortage

In organic farming, water use is likely to be more 

sustainable due to better rain infiltration and high-

er water retention rates54, 55. In the Rodale experi-

ment in Pennsylvania, for example, corn and soy-

bean yields where highest in the organic plots in dry 

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 capacities56.

6.1.6 Fossil fuel shortage

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

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.

Figure 3: Energy use in US agriculture57

6.2 Socio-economic impacts

6.2.1 Farm economy 

On average, profits from organic farms are in the 

range of +/- 20% of the profits of the respective 

conventional reference farms58. 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 

system59, 60.

Impact assessment of the 2003 CAP reform 

and other decoupling policies on the financial per-

formance of organic farms indicates that recent ag-

ricultural policy changes have been beneficial for 

organic farms57, 58, 61, 62.

The determinants of profitability are gener-

ally very similar to those of conventional agricul-

ture63. 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 

farms58, 62.

6.2.2 Social impact

Higher demand for labour in organic farming gen-

erates more employment per farm64, 65. This effect is 

often found to be associated with high value enter-

prises (e.g. horticulture) and/or on-farm retailing/

processing58, 66.

There is some contested evidence that or-

ganic farming can enhance job satisfaction and 

happiness for farmers, their families and their work-

Manufacture of inorganic fertilizer

Pesticide production

Operation of field machineryOperation of field machinery

Transportation

Irrigation

Raising livestock (feed not included)g ( )

Crop drying

Miscellaneous

Manufacture of inorganic fertilizer

Pesticide production

Operation of field machineryOperation of field machinery

Transportation

Irrigation

Raising livestock (feed not included)g ( )

Crop drying

Miscellaneous



21

ers66, 67, 68, 69. Organic farms may rely less on migrant 

labour but there is no requirement for or 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 labour61,  

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 food70, 71, 72.

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 development60, 73.

Organic farming initiatives can have a cata-

lyzing effect on innovation in rural development71, 

75, 76. There is anecdotal evidence suggesting that or-

ganic farming generally contributes to the quality 

of life in rural 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 tourism77.

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-

tic, “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 welfare78, 79. This positive 

perception is global and – although not always 

backed up by actual buying and eating behaviour 

– is an asset for the further development of sustain-

able agriculture and food systems. 

Several meta-studies80 a-h confirm many of 

these quality claims for organic food. These meta-

studies agree on organic products from plant ori-

gin concerning the following qualities81:

 Organic plant products contain markedly 

fewer value-reducing constituents (pesticides, 

nitrates); this enhances their physiological nu-

tritional value.

 Organic plant products are just as safe as con-

ventional products as regards pathogenic mi-

croorganisms (mycotoxins, coli bacteria).

 Organic plant products tend to have a higher 

vitamin C content.

 Organic plant products tend to have higher 

than average scores for taste.

 Organic plant products have a higher content 

of health-promoting secondary plant com-

pounds.

 Organic plant products tend to have lower pro-

tein content.

Health claims are generally not substantiated by 

scientific research, even in cases where the organic 

production system provides inherent nutritional 

advantages (e.g. higher contents of bioactive com-
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pounds in fruits and vegetables [secondary metab-

olites82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93], or higher contents 

of fat-soluble vitamins or polyunsaturated fatty 

acids in organic milk or meat94, 95, 96, 97. These findings 

were also verified by a recent UK study involving 25 

farms. Nutritionally desirable CLA, omega-3 fatty 

acids, vitamin E and carotenoids were increased in 

milk from organic farms with grazing dairy cows98. 

These compounds have all been linked to a reduced 

risk of cardiovascular disease and cancer. By con-

trast, less desirable fatty acids (i.e. omega-6 fatty 

acids and CLA10) were not increased in organic 

milk, which helps to improve the crucial ratio be-

tween the two.
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7 Weaknesses,  technology gaps and research needs  
 in  organic  agriculture

7.1 Productivity gap

Yields on organic farms are generally lower than 

those on conventional or integrated farms. The 

magnitude of these yield differences varies consid-

erably in the literature. A compilation of data from 

5 European countries is given in Table 1. 

Table 1: Average yields of organic crops (as a per-

centage of conventional yields) for 5 European 

countries. Results from national surveys99.

A recent meta-study modelled significantly 

smaller differences between organic and conven-

tional yields from intensive farming in developed 

countries100. Based on 160 field experiments, the 

average yields of all crops grown organically were 

only 9% lower than those grown conventionally. 

As most of the data came from trials conducted on 

research stations, the actual productivity gap may 

have been underestimated in this meta-study.

On marginal soils and in less favourable 

climatic conditions, under permanent or temporary 

water stress and generally in subsistence 

agriculture, organic agriculture enhances food 

productivity100, 101, 102. In many situations, the 

adaptation of state-of-the-art organic farming104 

offers considerable potential for yield increase and 

yield stability.

All factors concerning the amount and 

stability of crop and livestock yields are crucial 

starting points for future research activities. The 

available data show a huge variability in yields 

from organic farms. This fact alone is an excellent 

basis for scientific progress. The organic approach 

involves optimizing the yields of different cross-

linked farm activities rather than optimizing the 

output of single crop and livestock production 

units. One example of this is the fact that legume 

or legume-rich swards are used for three different 

purposes: i) for supplying nitrogen to crops, ii) for 

building up soil fertility and iii) for feeding ruminants 

(and replacing cereals). These aspects of overall 

productivity have to be taken into consideration 

both in organic and in other sustainable systems. 

Unfortunately, some critics of organic agriculture 

have not done so105.

7.2 Energy use efficiency gap in special cases 

Some areas of crop and livestock production exist 

in which organic techniques are still poorly devel-

oped and many practical problems not yet resolved. 

Difficult crops include potatoes, rape seed, some 

vegetables, grapevines and horticultural crops. In 

many of these crops, core pests or diseases are han-

dled inadequately and weed regulation and nutri-

ent management are too energy intensive. In many 

cases it is also a problem of the maladaptive traits 

of crops or livestock. 

In livestock husbandry, there are conflict-

ing objectives between energy efficiency, reduction 

of greenhouse gas emissions, nitrate loss and the 

requirement to respect the species-specific behav-

ioural needs of animals (e.g. free range systems for 

Switzer-
land

Austria Germany Italy France

Wheat 64 – 75 62 – 67 58 – 63 78 – 98 44 – 55

Barley 65 – 84 58 – 70 62 – 68 55 – 94 70 – 80

Oats 73 – 94 56 – 75 88
Grain 
Maize

85 – 88 70 55 – 93 66 – 80

Oilseeds 83 78 – 88 60 – 67 48 – 50 67 – 80

Potatoes 62 – 68 39 – 54 54 – 69 62 – 99 68 – 79

Pulses 88 83 – 85 49 – 73 73 – 100 83
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ruminants versus methane capture in buildings). 

Thus, while assessments of the energy use 

of organic products (Table 2) are generally positive, 

in certain cases the assessment is negative, which 

has consequences for Global Warming Potential 

(GWP). 

Restrictions on artificial inputs intended to 

safeguard the authenticity, naturalness and high 

quality of foods (e.g. synthetic amino-acids in ani-

mal feeds, genetically modified and optimised en-

zymes in food processing) might counteract highly 

efficient energy utilization.

 

Table 2: Energy use/tonne of organic production as 

a percentage of conventional crops

Forage 32%109

Wheat 50–87%106, 107, 108, 109, 110, 111. 112, 113, 114

Maize 59%108

Citrus 67%115

Apples 123%116

Potatoes 24–129%106, 107, 108, 117, 118

Livestock

Milk 46–87%109, 113, 119, 120, 121

Beef 65%113

Pig meat 87%113

Eggs 114%113

Poultry 132%113

7.3  High variation of ecological goods and  

  services  on commercial organic farms

Originally, organic food and farming was developed 

on the basis of the idea that “soil health” is impor-

tant for improving human health. Organic systems 

developed further in response to the increased use 

of environmentally hazardous technologies and 

substances in agriculture and the associated acute, 

subacute and chronic health effects. Production 

and processing standards and the corresponding 

certification system effectively guarantee these 

qualities. Although the scientific evidence for 

many societal benefits of organic farming is over-

whelming, many of these benefits are not directly 

assessed using indicators during certification. The 

more specific the problems are that society wants 

agriculture to resolve – e.g. sequestration of CO2 

into soils, reduction of GHG during production, the 

protection of birds and wildlife – the more impor-

tant it is to have advanced certification systems 

that use simple but very effective indicators. These 

indicators have to be developed, tested and then 

integrated into the existing certification proce-

dures, which at present mainly monitor inputs and 

technologies along the whole production process. 

The new certification procedure could combine in-

put and impact specification and qualities without 

losing the systemic approach of organic farming.

7.4  High variation of food quality pattern 

 on commercial organic farms

The observations concerning ecological goods 

and services in the previous section also hold true 

for quality patterns. In the course of certification 

procedures, the same basic requirements for 

organoleptical, nutritional and analytical qualities 

are applied as for conventional foods. For some 

critical compounds such as pesticides, nitrates, 

GMO, banned or restricted pharmaceuticals, proc-

essing aids and enzymes, stricter thresholds are 

applied by organic companies.
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Further research is also needed with regard 

to the health status of livestock on organic farms. 

The concepts of health prevention in livestock 

production still lack scientific back-up and full 

implementation in organic practice on livestock 

farms122. Problems of subclinical mastitis are 

identical on organic and conventional farms123, 

124. Holistic animal health concepts in which 

preventive measures, herd management systems 

and non-chemical veterinary medicines are applied 

have so far been established only on scientifically 

monitored pilot farms125, 126. As the health status 

of livestock has a considerable effect on milk and 

meat quality, animal health concepts must be 

placed at the top of the future research agenda. 

Future certification systems will have to 

use indicators for quality claims, otherwise such 

claims are arbitrary, and consumers will react with 

disappointment if quality patterns vary too greatly. 

This will be especially relevant for analytical quality 

(desirable and undesirable compounds), nutritional 

value (such as bioactive compounds, etc.) and taste, 

freshness and gentle processing. Although these 

qualities are generally inherent to organic foods, 

they can not be guaranteed for consumers in all 

cases.

7.5  Fairness to all: The high price 

  of organic food

Higher farm product prices are essential to main 

farm incomes, but they can result in higher 

consumer prices. This may lead to issues of 

affordability for low income households. However, 

when seen in the context of declining prices for 

food (food prices fell by 75% in real terms between 

1974 and 2005127), current organic prices have been 

comparable, in real terms, to conventional prices 

in recent decades, while overall incomes have 

risen. Supply/demand factors and supply chain 

efficiencies are also relevant, and growing organic 

markets will have a positive effect on the price of 

products (that is, prices will fall).

IFOAM standards include social concerns, 

but there also is a paucity of social considerations 

in most organic standards128. Such ideals are 

strengthened where they are combined with 

fair trade certification: the organic/fair trade 

combination is often found on products from 

developing countries. 
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8 A vision for  2025:  Strategic  research priorit ies  to  address    
 the major  challenges facing European and global  society

Up to now, research projects and national frame-

work programmes on organic agriculture have 

addressed immediate technology gaps in organic 

agriculture and food production. This has been po-

litically expedient and has given rise to a greater 

number of producers and professional skills for the 

task of serving unexpectedly fast growing consum-

er-driven markets. Thus, many organic research 

projects had a short term perspective only.

In contrast to this, the present paper takes 

a long-term perspective on the research needs of 

organic agriculture and food systems. The focus 

of this vision extends far beyond optimizing this 

attractive and successful niche market: it is aimed 

at securing food supply and simultaneously safe-

guarding ecosystems (see Figure 4). The three stra-

tegic research priorities focus in particular on the 

inconsistencies between economy, ecology and 

social cohesion in agriculture and food produc-

tion and propose research activities and insightful 

learning concepts for organic and other farming 

systems.

Figure 4: Vision for 2025: Strategic research priori-

ties for food and farming research

Agricultural and food research are systems 

sciences that predominantly apply interdiscipli-

nary and transdisciplinary methods and observe 

and learn from long-term impacts in complex con-

texts129. Moreover, agroecological systems are char-

acterized by emergent properties such as self-regu-

lation, synergies or antagonism, and are open to 

environmental and human influences130. Therefore, 

conducting research on more complex entities 

such as herds, plant societies, farms or landscapes 

is crucial to an understanding of how farming tech-

niques can be improved in a sustainable way131. 

Accordingly, communication among stakeholders 

and scientists is indispensable.

Taking into consideration the major chal-

lenges human society will face over the next 20 

years, we identified three priority fields of research: 

(i) eco-functional intensification of food produc-

tion, (ii) empowerment of rural areas and econo-

mies, and (iii) production of food for health and hu-

man wellbeing (Figure 4). These three priority fields 

will be defined and explained in sections 8.1 to 8.3.

The magnitude and diversity of problems 

and challenges outlined by foresight studies and 

various future scenarios (see chapter 5) indicate 

that agriculture and food production are based on 

distinctive ethical and cultural values and not only 

on scientific and economic feasibility. This is espe-

cially true for rural development and decentralized 

food production (e.g. food sovereignty), the quality 

of landscapes, the conservation of biodiversity, the 

sustainable use of natural resources as well as fair 

trade, green jobs and animal welfare.

Organic agriculture is strongly and explicit-

ly based on ethical values based on the underlying 
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principles of health, ecology, fairness and care132. 

These principles provide a unique basis for devel-

oping complex assessment and decision-making 

tools and for modelling future sustainable food 

and farming systems in a practical context in which 

stakeholders along the whole food chain are able 

to participate and civil society is closely involved in 

technology development and innovation.

The following features in particular should 

be considered in organic research projects in order 

to improve the impact of science on sustainability:

 The long-term effects of technology, innova-

tion and human impacts on agro-ecological 

systems and socio-economic contexts are tak-

en into consideration. 

 The active participation of stakeholders, espe-

cially at farm level, is characterized by decen-

tralized patterns of responsibility and decision 

making.

 There is a transparent flow of information 

along the food chain and effective manage-

ment of knowledge, including tacit or indig-

enous knowledge.

 There is an explicit, collective understanding of 

ecological cycles, finite resources and precau-

tion as a principle in technology assessment.

The ethical approach to scientific research activi-

ties outlined in the four principles of IFOAM will be 

a constituent part of each research priority.

8.1 Viable concepts for the empowerment of 

 rural economies in a regional and global 

 context

The socio-economic challenges

8.1.1 Our vision for 2025

By 2025, new concepts, knowledge and practices 

will halt or even reverse migration from rural areas 

to urban centres. A diversified local economy will 

attract people and improve livelihoods. Organic 

agriculture, food processing and eco-tourism will 

become important drivers of the empowerment of 

rural economies. The dialogue between urban and 

rural populations will improve considerably and in-

tensified forms of partnership between consumers 

and producers will emerge.

8.1.2 General rationale

The empowerment of local economies will be an 

important trend in European agriculture and food 

production. This may be linked with regional food 

chains, complementary to addressing issues of 

fairness and efficiency in the globalization of food 

chains. Empowerment can be described as “a criti-

cal integrating mechanism for bringing together 

the social, economic and institutional construc-

tion of power, both in and through rural (as well as 

urban) spaces. This is cross-cutting both vertically 

through supply chains and laterally through com-

munity and institutional interfaces”133. Such an em-

powerment will concern both the producer and the 

consumer ends of the supply chain, both of which 

have been increasingly excluded from the active 

design of the food supply system.

Regionally produced raw materials pos-
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sessing specific qualities will increase the diversity 

of European food in a major way (and will combine 

the traditionally high diversity with cutting-edge 

technology). Wellness, high quality food, locally 

processed foods from traditional recipes and geo-

graphical denomination will create jobs and wealth 

in rural areas and will add to their attractiveness. 

Small and medium-sized farm operations as well as 

food producers located in climatically or site-spe-

cifically less favourable, marginalized or remote 

regions will be able to find markets and add local 

economic value. Such regionally based agriculture 

and foods will become one important part of the 

culinary culture and well-being of European citi-

zens and an addition to the well established trade 

in bulk commodities, such as grains, meats, dairy 

products and fresh produce. New forms of coopera-

tion will create more direct relationships with con-

sumers, and learning and negotiation will build on 

and contribute to participatory and value based re-

search and development activities. This will help to 

address the challenges of fair distribution of value 

along the food supply chain, from both the consum-

ers’ and the producers’ point of view. Stakeholders 

who help to boost local food production will also 

contribute to other sectors of the economy and 

to public services. Such trends will strengthen lo-

cal identities and promote rural tourism, creating 

further potential for green jobs that service the 

non-farming community. Migration away from the 

countryside can only be halted or reversed by eco-

nomic incentives, and agriculture is one of the driv-

ing forces in this. Revitalized rural economies are 

especially important for the future of the new EU 

member states.

8.1.3 What specific role could organic  

 agriculture and food production play and  

 what public goods could it deliver for the  

 empowerment of regional economies?

In this growing trend towards empowering local 

economies, organic agriculture will play an impor-

tant role. It is a low-risk and high-value agriculture 

with an excellent tracking and tracing system, and 

its principles and added value are easy to commu-

nicate to other actors and partners in rural areas.

Parallel to strengthening rural economies, 

agricultural activities in urban and suburban en-

vironments and contexts will become more im-

portant, either as learning and demonstration ac-

tivities (farms and livestock holdings as ‘outdoor’ 

classrooms, farmers as experts for sustainabil-

ity, nature and rural life, promoting healthy “green 

care”, the fast growing range of therapies involving 

farm animals, plants, gardens or landscapes) or as 

commercial activities (self-picking, urban and peri-

urban agriculture and gardening). Such semi- or 

neo-agricultural activities will be organic or nearly 

organic, with closed nutrient cycles, ecologically 

improved habitats, biological plant protection, 

composting and free-range husbandry systems. All 

these productive activities will increasingly con-

tribute to food security and poverty reduction, not 

only in developing and emerging countries but also 

in some areas of Europe, especially in new EU mem-

ber states.

The specific techniques of organic agricul-

ture and food production – especially low input 

fertilization and pest management, diversified 

crop rotation and farm activities, outdoor livestock 

systems, higher genetic diversity of crops and live-
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stock – as well as its specific processing methods 

(traditional, minimal and gentle) enhance qualities 

such as ‘authenticity’ and typical taste, reconnect 

products to their local origin and tend to influ-

ence positively taste and sensory quality92. Organic 

farming is a highly knowledge-based form of agri-

culture – involving both high tech and indigenous 

knowledges - and is based on the farmer’s aptitude 

for autonomic decision making. These are crucial 

skills in locally complex contexts and in food sce-

narios character-ized by unpredictability and dis-

ruption18. 

Organic and sustainable farming took up 

the multifunctionality concept very early on and 

exerted a considerable influence on mainstream 

agriculture and food production through partial 

improvements in quality and added-value charac-

teristics (e.g. integrated farming, functional foods 

with scientifically substantiated health claims, 

highly focussed ecological programmes, includ-

ing no tillage agriculture, free-range and welfare 

friendly programmes for livestock, programmes 

for the reduction of CO2 emissions, conservation 

programmes for birds and wildlife in conventional 

environments). This forerunner role as pioneer is 

very beneficial to society and contributes towards 

adjustments in technology development and in-

novation. As conflicts loom larger and trade-offs 

become more difficult in agriculture and food pro-

duction, truly multifunctional approaches such as 

organic farming will offer relevant solutions or will 

at least provide exciting fields of learning for the 

future.

Organic farmers are especially good at us-

ing direct sales channels such as local farmers 

markets, farm shops, box schemes, house delivery 

and Internet marketing. Several organic traders al-

ready make successful use of the Internet to make 

farming and food quality perceptible and also to 

communicate with consumers in remote locations. 

These skills could be useful in bridging the gap be-

tween farming and non-farming populations.

8.1.4  Examples of research ideas

 Further development of organic principles and 

dissemination of the underlying ethical values.

 Development of methods for assessing food 

and farming systems in relation to the core 

principles of organic agriculture (health, ecol-

ogy, fairness and care) (*).

 Identification of procedures on how ethical val-

ues and principles can be better rendered op-

erational in setting rules within the regulatory 

framework (*).

 Creating a space for dialogue between all stake-

holders such as consumers, producers, proces-

sors and other agents in the food supply chain. 

Improved methods for knowledge transfer and 

exchange of best practice. “Training the next 

generation”. Development of participatory 

guarantee systems in regional contexts (*).

 Methods for improved communication and 

sharing of values in global and long-distance 

food chains on the basis of negotiation be-

tween equal partners (*).

 Development of models for new economic 

and social forms of cooperation such as CSA 

(community-supported agriculture), local box 

schemes, regional food webs, community sup-

ported local food processing units etc. (*). 
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 Development of models for cooperation be-

tween regions (*).

 Ecological, economic and social comparisons 

of models of regional co-operation and compe-

tition in agriculture.

 Potential and consequences of localized and 

regionalized food systems, including assess-

ment of differences in diets and of the extent 

to which consumers’ demands are satisfied 

across seasons. 

 Assessing the social and economic implications 

of different models for fair trade (*).

 The mixed farm of tomorrow: Closing local and 

regional circuits of nutrients and organic mat-

ter. Improved integration of welfare friendly 

livestock systems in crop rotations and agro-

ecosystems.

 Development of localized and renewable ener-

gy production in rural areas, including sustain-

ability assessments of technology and social, 

economic and environmental impacts.

 Innovative forms of learning through commu-

nication and collaboration within global net-

works of actors in regionalized and local food 

chains (*).

 Economic and social implications of different 

types of multifunctional livelihoods combin-

ing organic farming with green jobs related to 

nature conservation, guiding, training and gar-

dening, green care etc. 

 External costs and degree of internalization of 

different types and intensities of regionalized 

and global food chains. Documentation of so-

cial and economic impacts at local and regional 

levels (*).

 Assessing social sustainability, working quality 

and quality of life of supply chain actors (*).

 Modelling of different scenarios for European 

agriculture, such as high quality organic food, 

mass production of food, feed, fibre and fuel or 

multifunctional farms (ecological, social and 

economic impacts).

 Obstacles in international trade of organic food (*). 

 Conflicts and trade-offs of organic and sustain-

able agriculture in developed and developing 

countries (food security, domestic markets and 

exports, environmental and nature conserva-

tion policy, natural resource management). Im-

pacts from increasing imports of organic food 

from developing countries on the economic de-

velopment of developing countries (cost-ben-

efit analyses) (*).

 Reduction of costs of organic foods along re-

gional, national, European and international 

food chains (*).

 Development of approaches for successfully 

integrating people (farmers, industry, consum-

ers, civil society) in the research programmes 

using participatory and action research meth-

odology (*).

 Transition management: learning and knowl-

edge exchange in complex agricultural and 

food systems (*). 

 Developing appropriate indicators and proce-

dures in certification systems to monitor the 

delivery of public goods (*).

 Integrating farmers actively into regional de-

velopment projects (e.g. Leader program, Or-

ganic Region, Ecotourism).
(*)  Project ideas in which participation of partners from devel-
oping and emerging countries would be especially attractive. 
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Example of a research project:

The farmer-consumer partnership of tomorrow 

The alienation of consumers from agricultural pro-

duction causes societal, economic and ecological 

problems. For the first time in human history, more 

people live in urban areas than in rural ones. In many 

regions of the world, it is becoming critical to main-

tain a good and attractive civil infrastructure in rural 

areas; skilled farmers and entrepreneurs are beco-

ming a rarity. Mutual understanding is on the wane, a 

fact which promotes unrealistic perceptions on both 

sides along with a decoupling of food consumption 

from seasonality and regionality, a rise in food scares 

and ignorance of how to handle food and its poten-

tial risks. This also leads to imperfect market orien-

tation, as agriculture as a whole is not close enough 

to urban consumers. In short, there is a necessity for 

new forms of communication between consumers 

and producers and a need to reconnect urban, peri-

urban and rural communities.

Modern communications tools and new 

forms of trade could help to achieve this aim. There 

are already Internet tools available which use the 

data from the traceability of organic certification 

and the batch number of processors, traders and 

retailers for reconnecting food buyers to food pro-

ducers and processors. Examples include www.na-

tureandmore.com or www.bio-mit-gesicht.de. 

Food trading via the Internet – in combinati-

on with box schemes – provides new opportunities 

for remote farmers to gain direct market access and 

helps to establish new partnerships. Self-picking, 

community supported agriculture, local food nets 

etc. are other approaches on the increase.

All these new opportunities can be fully ex-

ploited on the basis of interdisciplinary and trans-

disciplinary research, including economic analysis, 

ecological footprints (LCA), information and com-

munication research, corporate social responsibili-

ty and learning concepts.

8.2 Securing food and ecosystems by  

 eco-functional intensification

The ecological challenges

8.2.1 Our vision for 2025 

By 2025, the availability of food and the stability of 

food supply will be noticeably increased through 

eco-functional intensification, and access to food 

will be considerably improved thanks to revita-

lized rural areas (see 7.1). Knowledge among far-

mers about how to manage ecosystem services in 

a sustainable way will be much greater, and animal 

welfare and environmentally sound farming will be 

cutting-edge technologies in food production.

8.2.2 General rationale

There are 6 billion people living in the world today 

and although agricultural production has been in-

tensified by all available means (with severe impacts 

on ecosystem services), 850 million people are still 

starving (FAO). The UN predicts that the human po-

pulation will increase to 9 million in 2050. If current 

trends continue – such as changes in eating habits 

(towards meat and dairy diets, obesity and malnut-

rition, high proportion of wasted food), the uneven 

production and distribution of food, as well as poor 

governance in many countries – a 50% increase in 

global food production will be needed to secure 

food supply. Parallel to this tremendous increase in 
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food production, a considerable reduction in the ne-

gative impacts of agriculture on the environment, 

ecosystem services and the use of non-renewable 

resources and energy would become prerequisites 

for human survival. These emerging conflicts show 

how important the societal, political and econo-

mic framework will be if current trends are to be 

reversed (see societal and economic challenges 

under 7.1). Any successful strategy for the future 

development of European agriculture will have to 

minimize trade-offs between the different services 

agriculture is expected to deliver. In parallel, legal 

or voluntary quality requirements with respect to 

the environment, ecology and animal welfare will 

become more important. 

8.2.3 What specific role could organic food and  

  farming play in eco-functional  

 intensification of food supply?

Organic agriculture is one of the best developed 

multifunctional strategies in agriculture to date. 

Organic farmers strive to achieve high overall 

productivity while at the same time coping quite 

successfully with limited natural resources, low 

energy input and high environmental standards. 

Increasingly, social and ethical standards are also 

part of organic practice.

The weakness of organic agriculture so far 

remains its insufficient productivity and the stability 

of yields (see 6.2.1). This could be solved by means of 

appropriate “eco-functional intensification”, i.e. more 

efficient use of natural resources, improved nutrient 

recycling techniques and agro-ecological methods 

for enhancing diversity and the health of soils, crops 

and live-stock. Such intensification builds on the 

knowledge of stakeholders (using participatory me-

thods developed under 7.1) and relies on powerful 

information and decision-making tools in combinati-

on with new research tools in the biological sciences. 

Eco-functional intensification is characterized by 

cooperation and synergy between different compo-

nents of agriculture and food systems, with the aim 

of enhancing productivity and the health of all com-

ponents.

Intensification

Intensification in conventional agriculture is un-

derstood primarily as using a higher input of nutri-

ent elements and of pesticides per land unit. It also 

means more energy (direct for machinery and indi-

rect for inputs). Finally, it focuses on better exploi-

ting the genetic variability of plants and animals; to 

do so, all available breeding techniques, including 

genetic engineering, are used.

Eco-functional intensification means, first and fore-

most, activating more knowledge and achieving a 

higher degree of organization per land unit. It inten-

sifies the beneficial effects of ecosystem functions, 

including biodiversity, soil fertility and homeostasis. 

It uses the self-regulating mechanisms of organis-

ms and of biological or organizational systems in 

a highly intensive way. It closes materials cycles in 

order to minimize losses (e.g. compost and manure). 

It searches for the best match between environmen-

tal variation and the genetic variability of plants 

and crops. It also means increased livestock welfare, 

with a positive impact on the health and productivi-

ty of animals. It uses and provides more farm labour 

per land unit, principally such of high quality and 

professional satisfaction. Knowledge is the key cha-

racteristic of eco-functional intensification.
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Eco-functional intensification is not exclusive to 

organic agriculture but is most widely used there, 

because its requirements rule out other means of 

intensification. It offers a huge opportunity to pro-

duce more food without compromising the quality 

of the environment, the quality of foods or the life 

quality of farmers and the welfare of farm animals. 

Finally, eco-functionally intensified production sys-

tems are more resilient and highly adaptive to the 

unpredictability of climate change scenarios.

8.2.4 Examples of research ideas

 Improved management of soil organic matter, 

soil micro-organisms for the improvement of 

nutrient supply, soil structure, soil moisture re-

tention and soil health as well as pest and dis-

ease prevention (*).

 The development of systems (not only plants 

and animals) which are drought-tolerant, self-

sufficient in nutrients and selfreliant as well as 

being resilient to pests, diseases and environ-

mental and climate change (*). 

 Better recycling of macro- and micro-nutrients 

and enhanced self-reliance in nitrogen sup-

ply through new farm and crop sequences, 

achieved by highly improved and reduced soil 

tillage techniques (*).

 Redesigned mixed farming systems (integra-

tion of livestock) with multiple objectives (*):

 Improved nutrient and organic matter cycles 

and diversified production systems (multi-crop-

ping, agro-forestry concepts, grassland etc.). 

Making use of regional cycles including high 

quality sewage sludge. 

 Integration of food and biogas production by 

intercropping, catch and cover crops and by 

the fermentation of manure and slurry prior to 

recycling.

 Development of innovative and competitive 

forms of collaboration between specialized 

farmers and enterprises (e.g. vegetable produc-

ers taking advantage of good crop rotations in 

livestock systems). 

 Ecological habitat management as a key to 

more resilient and locally adapted farming sys-

tems (improved biodiversity through manage-

ment at landscape, farm and field levels, crop 

rotation, buffer zones and diversified habitat in 

and around crops) (*).

 Improved techniques and products for the con-

trol of weeds, diseases and pests (e.g. bio-con-

trol, phyto-pesticides, physical barriers) (*).

 New on-farm breeding concepts for livestock and 

crops, enhancing genotype-environment-man-

agement interactions and using smart breeding 

techniques such as markers and genome-wide 

selection (*).

 The use of holistic quality traits (vitality, health 

effects, robustness, tolerance etc.) in crop and 

livestock breeding. Improved selection pro-

cedure based on intuitive perception, visual 

selection134, “skill in performance, acquired by 

experience, study or observation” . Scientific 

back-up for the concept of integrity in crop136 

and livestock breeding (*).

 The value of traditional genetic resources with-

in plants and animals (with special emphasis 

on robust and multifunctional old traits and 

varieties) for organic agriculture (e.g. dual pur-

pose chickens or dairy cows) (*).
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 Evaluation and development of novel technol-

ogies in the context of sustainable farm design 

and management (automation and robots, sen-

sors in crop and livestock management, GPS 

and information technologies).

 Development of new cropping and animal 

husbandry techniques, equipment and ma-

chinery which comply with organic principles 

and standards (e.g. wide row wheat production 

with legume intercropping requires consider-

able modification of farm implements) (*).

 Assessments of resource use efficiency and 

greenhouse gas emissions, environmental im-

pact of different agro-ecological methods and 

new farming systems.

 Cross-disciplinary assessments of trade-offs 

and synergies between ecological intensifica-

tion methods and their impact on the environ-

ment, food quality and the organic principles 

of health, ecology, fairness and care. 

 Development of suitable tools for effectively 

including ethical reflections and dialogue in 

decision-making.

 Identification of procedures for rendering op-

erational ethical values and principles in set-

ting rules within the regulatory framework (*). 

 Assessing novel technologies in the context 

of sustainable production and processing sys-

tems (marker assisted breeding techniques, 

nanoparticles on inert surfaces in processing 

units etc.). Such assessments enable hazards to 

be reduced to a minimum in complex natural, 

semi-natural and agro-ecological systems (*).

 Developing appropriate technologies that are 

readapted to people and resilient to human 

error instead of training people to respond ad-

equately to imposed technologies (*). 

 Developing appropriate livestock technologies 

and practices that foster welfare and take ac-

count of the ethological needs of farm animals 

while at the same time minimizing environ-

mental impacts. (*).

 Development of ethical and organic principles 

for the further development of animal hus-

bandry. 

 Scientific basic of holistic concepts in livestock 

health (based on naturalness, prevention, man-

agement, alternative medicine use and breed-

ing) (*). 

 Socio-economic analyses of such concepts, ad-

dressing problems of the transfer to veterinar-

ians, farmers and agricultural advisors (*).

(*) Project ideas in which participation by partners 

from developing and emerging countries would be 

especially attractive. 
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Example of a research project:

Energy-independent cropping systems

Approximately 90 million tons of fossil fuel are 

used globally for the synthesis of nitrogen for ag-

riculture (1% of global consumption). The fossil oil 

used annually on a 100 hectare stockless arable 

farm tops 17,000 litres of fuel each year when ap-

plying 170 kg nitrogen, which is common in many 

European countries. The nitrogen self-reliance of 

organic systems is a major advantage in times of 

fossil energy shortage137.

The most important approaches used in enhanc-

ing self-reliance are i) the clever integration of le-

guminous plants into cropping and ii) the better 

use of nitrogen (and other nutrients) deriv-ing from 

livestock production. Scientists from Michigan Uni-

versity modelled the potentially available nitrogen 

pool from the integration of leguminous plants in 

arable cropping systems to be 60% bigger than the 

current use of nitrogen produced using fossil en-

ergy – without reducing the food and feed produc-

tion area100. 

Another approach for better utilizing the nutrient 

elements in the excrement of 18.3 billion livestock 

animals is to reduce the separation of crop and live-

stock production, which has often resulted in soil 

degradation on croplands138 and nutrient excess 

in livestock operations, leading to as yet unsolved 

environmental problems (FAO statistics). In order 

to close the cycles of macro- and micro-nutrients 

and organic matter, we shall need either a new de-

sign of modern mixed farms or industrial livestock 

waste processing units, bringing the by-products 

back to cropland. New farm models that integrate 

livestock into cropland would be a solution for 

many regions in Europe. As farm technology has 

completely changed during the last 25 years, such 

mixed farms of tomorrow would not resemble the 

old models but would meet the demands of mod-

ern entrepreneurship as well as requirements re-

garding the environment and animal welfare.

Example of a research project

Resilience of agro-ecosystems – a key to adaptive-

ness to climate change

Agricultural production worldwide will face less pre-

dictable weather conditions than those experienced 

in the past. Weather extremes will become predomi-

nant. Resilience will become an important property 

of agricultural production systems, given that many 

other adaptation techniques, such as breeding for 

changed environments, or irrigation, are time con-

suming or demand expensive investment139. 

Diversity could become a key to better adaptation 

to climate change – especially the diversity of crops, 

fields, rotations, landscapes and farm activities (a 

mix of various farm enterprises). Biodiversity is an 

important driving factor for system stability and a 

prerequisite for sustain-able pest and disease man-

agement. The stability of agroecosystems can be 

optimized by implementing appropriate soil fertil-

ity140, habitat management141, landscape complex-

ity (e.g. planting hedges, sowing wildflower strips, 

installing beetle banks)142 and the genetic diversity 

of crops143. 

All these elements and the interactions among 

them need to be addressed in future research 

projects focusing on the adaptation of agricultural 

systems to climate change. 

.
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8.3 High quality foods – a basis for healthy   

 diets  and a key to improving the quality  

 of life and health

The food challenges

8.3.1 Our research vision for 2025 

By 2025, people will have more healthy and bal-

anced diets. Food and quality prefer-ences will 

have changed: fresh and whole foods will be the 

ultimate trend and processing technology will 

produce foods with only minimal alterations 

to intrinsic qualities. The specific taste and its 

regional variation will be more appreciated than 

artificially designed foods.

 

8.3.2 General rationale

Nutritional malfunction has become widespread 

in Western societies as well as in emerging econo-

mies in all parts of the world. Childhood obesity is 

one of the most serious public health challenges of 

the 21st century144. Other diet-related diseases such 

as cardiovascular disease, diabetes, caries and food 

allergies affect the physical and mental capacity of 

consumers. 

Changes in eating habits prompted by 

various economic, social, societal and individual 

fac-tors, drive the demand for convenience foods, 

simplified and unbalanced diets, fast food and low-

price community catering in schools, canteens and 

nurseries. Knowledge of how to produce and pre-

pare food has decreased and there is a general lack 

of awareness of food145.

Individual and social well-being strongly 

depend on both the quantity and quality of the 

food we eat, the composition of our diets and 

how food is processed and prepared. The power to 

choose foods that meet the highest standards of 

ethics and craftsmanship is a clear manifesta-tion 

of every citizen’s everyday control of his or her life 

circumstances and a key prerequisite for a long 

and healthy life. Therefore, improved quality of life 

is inextricably linked with an increased demand for 

food (and other goods) of the highest standard. Giv-

en this, consumers’ dietary awareness will increase 

considerably, even going beyond classical issues 

such as food safety, residues and basic nutritional 

needs, especially if science succeeds in elucidating 

the role different aspects of food play in relation to 

health: “We are what we eat”.

 8.3.3 What specific role could organic food and  

 farming play in providing high quality and  

 healthy diets?

Organically produced and processed foods are a 

shining example of “high quality food” and are al-

ready standard among people interested in health 

and nutrition matters. This is also due to the fact 

that organic food is well regulated and certified by 

supranational and national standards. Moreover, 

organic foods are seen as being precisely those 

foods that guarantee sensible nutrition for chil-

dren and adults. 

The European Union is currently in a proc-

ess of adopting actions to promote the consump-

tion of fruits and vegetables: "In light of the dramat-

ic increase in obesity amongst schoolchildren […] 

to come forward with a proposal for a school fruit 

scheme as soon as possible based on an impact as-

sessment of the benefits, practicability and adminis-

trative costs involved."146. Consumers are especially 
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concerned about pesticide residues when eating 

fruits and vegetables. Therefore, the quality stand-

ards have become very high – see GlobalGAP – and 

the thresholds for pesticides residues tend towards 

zero. Organic quality matches these requirements 

best. In addition, health promoting compounds in 

fruits and vegetables are increased by organic pro-

duction techniques (see section 6.1.3).

Generally speaking, promoting foods of 

vegetable origin is an important part of the organic 

lifestyle. Eating less meat helps to solve several 

problems simultaneously: i) it reduces diet related 

health problems, ii) it sets huge areas of fodder 

crops free for direct human nutrition and ii) it re-

duces environmental and animal welfare problems 

related to high stocking densities. 

Organic foods are also perceived as tasty 

and as having structure and consistency; they 

are seen as authentic, involving no unnecessary 

processing. Organic foods do not contain flavour 

enhancers with addictive potential, and they do 

not use processing technologies which disrupt the 

body’s perception of satiety. Several studies indi-

cate that organic food has a positive effect on, for 

example, the immune system147,148.

Organic means systemic in terms of the 

whole food chain approach. It also entails a sys-

temic view of several quality indicators149 for the 

purpose of improving new production methods 

and technologies. Thus, innovation is needed espe-

cially in relation to food processing, food storage 

and packaging. With R&D efforts in these fields, 

novel technologies will be developed and tradi-

tional ones improved, such as minimal and gentle 

physical methods that maintain the flavours, bio-

active compounds or structure of the organic raw 

material150. Additives, enzymes and processing aids 

will be altered or replaced in line with organic qual-

ity standards. Such processing technologies render 

high quality processed or convenience foods com-

petitive and are especially attractive for SMEs.

The diversity of flavours and tastes can be 

additionally enhanced by using “heirloom” varie-

ties on organic farms. Many of theses products re-

quire adapted knowledge about handling, process-

ing, packaging and transportation.

Buying and eating organic foods will be-

come a basic component of modern eating culture 

and life style. It will be a part of changes that will 

markedly improve consumers’ quality of life and 

health. In doing so, it contributes towards reduc-

ing public health costs. Organic food will become 

standard in food and nutrition education and in 

schools, hospitals, geriatric institutions and public 

catering. Organic food culture has the potential to 

be the driving force behind a sustainable, natural 

and healthy lifestyle.

8.3.4 Examples of research ideas

 Defining and validating basic concepts related 

to perceptions of organic food and health (e.g. 

food quality, authenticity, naturalness, whole-

ness, integrity, vitality, self regulation, robust-

ness, resilience).

 Development of references for the basic con-

cepts, through controlled trials in plant and 

animal production.

 Improvement of systemic indicators for high 

quality organic food (e.g. freshness, natural-

ness, structure, taste).
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 Development and validation of methods for 

testing organic food quality indicators.

 Development and validation of methods for 

safeguarding the authentication of organic 

food.

 Improved and more consistent food quality in 

organic and low input plant and livestock pro-

duction systems (through breeding and farm 

management techniques).

 Understanding the links between organic farm-

ing practices and food quality indicators (*).

 Novel or adapted technologies for safeguard-

ing organic food quality during transport and 

storage (*).

 Novel or adapted technologies for safeguard-

ing organic food quality in processing and 

packaging, including technologies for conven-

ience and fast food processing (focusing on 

minimal and gentle physical methods as well 

as on alternatives to additives, enzymes and 

processing aids) (*).

 Whole food chain quality and hazard analysis 

of critical control points in organic production. 

The applicability of isotopes analysis and other 

cutting-edge diagnostic tools in combination 

with process certification. Integrating ani-

mal welfare assessment into the certification 

scheme.

 Ecological footprint (LCA) of different food 

qualities, different processing technologies 

and different food chains.

 Regionality, biodiversity, climate change and 

consumption of organic food (*).

 Quality differentiation by heirloom products 

and old breeds (*).

 Connections between food and cultural herit-

age (*):

 Eating behaviour, consumer preferences and 

buying patterns relating to organic food, also 

in relation to different socioeconomic and cul-

tural milieus (*).

 Consumer perceptions of organic food quality 

indicators.

 Links between the eating behaviour, diet, well-

being & health of humans and organic produc-

tion systems.

 In vitro research: Development of test models 

of small organisms (e.g. bacteria, nematodes) or 

cell-lines, to study the effects and related work-

ing mechanisms of (organic) food on specific 

physiological functions.

 Development of test models of small organisms 

as a “vitality measurement tool” for (organic) 

food products.  

 Observational (epidemiological) studies in hu-

mans to explore links between organic food 

consumption and health.

 Intervention studies in animals to define bio-

markers for health, including aspects such 

as resilience, robustness, behaviour and long 

term survival on organic feed. Results from in 

vitro-research should be compared with results 

in larger animals. 

 Intervention studies in humans need to include 

challenges (such as vaccinations or viral infec-

tions) and study the recovery of the subjects, 

as well as mental well-being and functioning. 

Results from in vitro research should be com-

pared with results in humans.
(*) Project ideas in which participation by partners from devel-
oping and emerging countries would be especially attractive.



41

Example of research activities

Holistic food quality research

In organic food science, a process-related concept 

of food quality is applied. The qualities sought by 

a growing number of consumers are strongly influ-

enced by many factors along the entire food chain 

– from field to fork. Therefore, it is necessary to iden-

tify the most critical steps within the chain which 

influence the quality of food and to be aware of the 

factors through which quality can be positively or 

negatively altered. Special qualities such as taste, 

authenticity and naturalness of foods can be sus-

tained on this basis. Since the aim of organic farm-

ing is to supply the consumer with vital and healthy 

food, processing technologies are adapted accord-

ing to specific quality indicators. Most of these 

quality indicators are new in food quality science 

and need scientific back-up. Health studies (e.g. 

feeding trials, intervention studies, observational 

studies and in vitro research) need to be carried out 

to define bio-markers for health research in order 

to test and hopefully confirm public expectations 

regarding the health and disease prevention prop-

erties of organic food. The design of these studies 

should reflect the systemic approach of organic 

farming, including the four principles of IFOAM. Ba-

sic concepts such as food quality, authenticity, nat-

uralness, vitality and health will be worked out and 

validated, so as to safeguard the high standards to 

which organic agriculture aspires. 
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9 Next  steps

A Technology Platform (TP Organics) will be the 

long-term vehicle for hosting and facilitating the 

future debate on how research strategies can be 

continuously adjusted and how they might be 

translated into concrete research programmes and 

projects. 

The TP Organics will involve many EU 

umbrella organizations, guaranteeing the broad in-

volvement of a wide range of stakeholders repre-

senting many parts of European civil society. So far, 

15 EU organizations have signed up to participate. 

In the years to come, the network of national part-

ners, European regions, governmental schemes 

and more business partners will be extended. 

The Technology Platform Organics will be 

organized in a simple and effective way:

 A stakeholder forum with advisory groups.

 A steering group.

 A secretariat.

9.1 Stakeholder forum/advisory group

This is a forum for all TP partners. It advises the 

Steering Group on the overall objectives of orga-

nic food and farming research and on themes and 

priorities. It also proposes chairs and vice chairs for 

the working groups and helps to identify people for 

working groups and specific work tasks. It can also 

present ideas for platform themes for the attention 

of the Steering Group and Secretariat.

The stakeholder forum is open to non-go-

vernmental organizations operating throughout 

the EU, to representatives from governments, and 

to relevant companies and business partners. Ob-

servers from EU institutions will be invited to mee-

tings. 

9.2 Steering Group

The Steering Group takes all necessary decisions 

(official positions, appointments for work-ing 

groups and its chairs). It gives strategic guidance to 

the Secretariat and evaluates and monitors quali-

ty. It decides on the platform activity plan and the 

annual business plan. The steering group further 

decides on the membership of organizations in the 

TP. It advises and assists the Secretariat on commu-

nication and financial aspects.

The Steering Group comprises represen-

tatives from CEJA, EEB, the IFOAM EU Group and 

ISOFAR. Plans exist to appoint a representative di-

rectly from industry and from the consumer asso-

ciations.

9.3 The Secretariat 

The Secretariat will be hosted by the IFOAM EU Group 

in Brussels. It consists of a platform coordinator and 

a secretary. The task of the Secretariat is to ensure a 

good work flow and to manage the platform activity 

plan. Furthermore, it develops a PR and a communica-

tions strategy, prepares platform meetings and events 

and engages in advocacy work for the platform.

9.4 Working groups 

The working groups are appointed by the Steering 

Group and coordinated by the Secretariat. They 

are open to all member organizations. The wor-

king groups are organized according to the three 

research priorities. For each working group a chair 

and a co-chair is to be appointed by the Steering 

Group. The working groups interpret and discuss 

the research priorities and develop a strategic re-

search agenda and associated action plans. 
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