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NAE Sub Global Report Chapter 1
SETTING THE STAGE

Preface: Context and Goals of the IAASTD
Key messages

1.1 Introduction

1.1.1 Geographic scope of the assessment
1.1.2 Conceptual framework

1.1.2.1 Key definitions

1.1.2.2 Value chain approach

1.1.2.3 Conceptual diagrams

1.1.2.4 Drivers of change.

1.1.3  Structure of the report

1.1.4 Cross-cutting thematic issues

1.1.5 Interface with the Global Assessment

1.2 Description of the Region

1.2.1 Social, political and economic development relevant to AKST
1.2.1.1 Political and economic changes since 1945

1.2.1.2 Social and demographic changes since 1945

1.2.1.3 Human health in relation to food

1.2.2  Natural resources and their management

1.2.2.1 Polar regions and tundra

1.2.2.2 Coniferous forests

1.2.2.3 Broadleaved forests and natural grasslands

1.2.2.4 The spread of agriculture

1.2.2.5 Agricultural intensification

1.2.2.6 Agricultural biodiversity

1.2.2.7 Fisheries

1.2.2.8 Freshwater and irrigation use/potential

1.2.2.9 Energy

1.2.2.10 Use of natural resources by agriculture and the food chain

1.3 Significance of NAE in the generation, use and control of AKST
1.3.1  Importance within the region

1.3.1.1 Impacts on development goals

1.3.1.2 Economic

1.3.1.3 Social
1.3.1.4 Environmental
1.3.2 Importance to the rest of the world

1.3.2.1 Impacts on development goals
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1.3.2.2
1.3.23
1324
1.3.25

Export of AKST

Export of concepts of development
NAE'’s footprint

Wealth and political power

14 Typology of Global Agricultural Systems

1.4.1  Agri-food systems and value chains

1.4.2  Fragmented value chains, responsive to economic signals

1.4.3  Fragmented value chains, responsive to multifunctional signals
1.4.4  Globalized, integrated value chains, responsive to economic signals
1.4.5 Globalized, integrated value chains, responsive to multifunctional signals
15 Relationships between AKST and Sustainability Goals

1.5.1 AKST dynamics

1.5.2 Actors and networks

1.5.3 Processes

1.5.4 Rules and norms
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NAE Sub Global Report Chapter 2A

CHANGES IN AGRICULTURE AND FOOD PRODUCTION IN NAE SINCE 1945

Key messages

2A.1
2A.2
2A2.1

2A.3
2A.3.1

Structural Changes in NAE
Changes in Soil AKST and Use Since 1945
Knowledge and application

Changes in Cropping Systems in NAE
Increasing cropping systems productivity through inputs

2A.3.1.1 Mechanization

2A.3.1.2 Plant breeding, seeds and genetics
2A.3.1.3 Nutrients in cropping systems

2A.3.1.4 Pesticide usage in NAE cropping systems
2A.3.1.5 Water control in NAE cropping systems

2A.3.2
2A.3.3
2A.3.4

2A4

2A4.1
2A4.2
2A4.3

2A5

2A5.1
2A.5.2
2A.5.3
2A.5.6
2A5.7
2A.5.8

Agricultural products for energy and fuels
Organic cropping systems
Summary of key changes in cropping systems and drivers

Changes in Livestock Systems in NAE

Trends in output and productivity since 1945

Drivers of increased livestock output and productivity
Key changes in the NAE livestock sector

Changes in Forestry Systems

Main trends in NAE forests and forestry production
Forest ownership and control

Forestry as an industry

AKST in forestry

Forest institutions

Drivers of changes in forestry
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2A.5.9  Summary of trends in NAE forestry

2A.6 Changes in Aquaculture Production
2A.6.1  North American aquaculture

2A.6.2  European aquaculture

2A.6.3  Science and technology in aquaculture
2A.6.4  Summary of key changes in aquaculture
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CHANGES IN THE ORGANIZATION OF AGRICULTURAL AND FOOD SYSTEMS
Key messages

2B.1 Changes in farm structure, agricultural markets and support services

2B.1.1 Farm policies and the development of NAE agricultures

2B.1.2 Changes in farming and rural population in North America

2B.1.3 Changes in European farm size and labor force

2B.1.4 Changes in market structure for agricultural inputs and outputs

2B.1.4.1 Horizontal Integration

2B.1.4.2 Vertical integration, strategic alliances and food system clusters

2B 1.5 Changes in cooperatives and marketing and support systems

2B.1.6 Agricultural productivity and changes in agriculture in Central and Eastern Europe

2B.2. Changes in consumption systems in NAE

2B.2.1 Changes in the food retail sector in NAE

2B.2.1.1 Concentration and trends at national level

2B.2.2 Changes in food manufacturing and processing

2B.2.4 Market segmentation

2B.2.5 Rise of uniform quality standards for food manufacturing/retailing

2B.2.6 Niche markets

2B.2.7 Changes in diet/consumption, nutritional aspects and social consequences
2B.2.7.1 Changes in food provision and food nutrients
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ENVIRONMENTAL, ECONOMIC AND SOCIAL IMPACTS OF NAE AGRICULTURE AND AKST
Key Messages

2C.1 Environmental impacts of agriculture and AKST within NAE
2C.1.1 Impact of agriculture on soil quality

2C.1.1.1 Soil compaction

2C.1.1.2 Salinization

2C.1.1.3 Erosion

2C.1.1.4 Effects on soil organic matter, soil nutrients and soil pH
2C.1.1.5 Soil Pollution and Contamination

2C.1.1.6 Soil Sealing and Crusting

2C.1.2 Impacts of agriculture on water
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2C.1.3 Impacts of agriculture on the atmosphere: climate change and air quality
2C.1.3.1 Carbon Dioxide (CO,)

2C.1.3.2 Methane (CHy,)

2C.1.3.3 Nitrous Oxide (N,O)

2C.1.3.4 Additional impacts of agriculture on climate change and air quality

2C.1.4. Impact of agriculture on biodiversity and ecosystem services

2C.1.4.1 Ecosystem services

2C.1.4.2 Agriculture and biodiversity

2C.1.5 Environmental consequences of changes in agricultural practices and production
systems

2C.1.5.1 Environmental consequences of changes in land use (cropping, production systems)
2C.1.5.2 Environmental consequences from the increased use of fertilizer (particularly inorganic
fertilizer)

2C.1.5.3 Environmental consequences from the use of pesticides and other agricultural
chemicals

2C.1.5.4 Environmental consequences of crop irrigation and drainage

2C.1.5.5 Environmental consequences of the adoption genetically engineered crops
2C.1.5.6 Environmental consequences of increased mechanization

2C.1.5.7 Environmental consequences of changes in farm size and structure

2C.1.5.8 Environmental consequences of growing more bio-energy crops

2C.1.5.9 Environmental consequences of changes in animal production

2C.1.10 Environmental consequences of a larger aquaculture sector

2C.1.11 Environmental consequences of changes in forest management

2C.1.12 Environmental consequences of the increase in food miles

2C.2 Economic impacts of agriculture and AKST within NAE

2C.2.1 Economic context linking advances in AKST to production

2C.2.2 Impact of AKST on supply and demand

2C.2.3 Impacts of advances in AKST on the growth of output and on farm businesses
2C.2.4 Impacts AKST driven growth in output on processors and distributors

2C.2.5 Impacts on market power

2C.2.6 Structural change induced by AKST

2C.2.7 Impacts of changes in production driven by AKST on trade

2C.2.8 External Economic Impacts of the application of AKST

2C.2.9 Impacts of AKST driven changes in production systems on traditional food production
systems

2C.2.10 Impact of AKST on the agricultural and food economy

2C.3  Social impacts of agriculture and AKST within NAE
2C.3.1 Food security and safety

2C.3.1.1GM resistance in Europe: Public attitudes

2C.3.2 Social impact of increased mechanization

2C.3.3 Migration from rural areas

2C.3.4 Equity (benefits, control and access to resources
2C.3.4.1 Drivers of change

2C.3.4.2 Equity in terms of economic benefits and value-added
2C.3.4.3 Equity in access to resources

2C.3.4.4 Equity in control and influence

2C.3.4.5 Rise of alternative food systems



2C.3.5 Distancing consumers from production

2C.3.6 Nutritional consequences of NAE food systems
2C.3.7 Welfare of farm animals

2C.3.8 Loss of traditional farm buildings

2C.4  Impacts of NAE agriculture and AKST outside NAE

2C.4.1 Impacts of NAE AKST on developing countries

2C.4.1.1 Institutional structures outside CGIAR

2C.4.1.2 Reform of institutions in AKST

2C.4.1.3 CGIAR and agriculture AKST

2C.4.1.4 Capacity building for developing countries

2C.4.1.5 Conclusions

2C.4.2 Impacts of NAE AKST through international trade

2C.4.2.1 Agricultural Trade Flows between NAE and other parts of the world
2C.4.3 Relationship of the NAE to world supplies of raw materials for agriculture (an example of
phosphate exploitation)
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CHANGES IN THE ORGANIZATION AND INSTITUTIONS OF AKST AND THEIR
CONSEQUENCES FOR THE IAASTD GOALS

Key Messages

2D.1 Organization and institutions of Agricultural Knowledge, Science and Technology
(AKST)

2D.1.1 Historical trends in the organization of scientific knowledge generation
2D.1.2 General trends of paradigms in societal context

2D.1.2.1 Paradigms in NAE AKST during the first half of the period
2D.1.2.2 Impacts of paradigms in NAE AKST on low-income countries
2D.1.2.3 Paradigms in NAE AKST in recent decades

2D.1.3 Changes in the integration of perspectives within AKST

2D.1.3.1 Evolution

2D.1.3.2 Alternatives in integration

2D.1.3.3 Barriers faced by integration

2D.1.3.4 Risks associated with integration

2D.1.4 Development of structures, funding and agenda of AKST
2D.1.4.1 Establishment of structures

2D.1.4.2 Drivers of change

2D.1.4.3 Development of funding and agenda in NAE in the global context
2D.1.4.4 Changes in structures and management

2D.1.4.5 Influence of beneficiaries

2D.1.4.6 Consequences of the changes in structures and funding

2D.1.5 Development of public control of agri-food systems

2D.1.5.1 Development of risk regulation

2D.1.5.2 Intellectual property rights

2D.1.5.2 Changes in policy goals

2D.2. Impacts of NAE AKST in relation to the IAASTD Goals
2D.2.1 Impact of increased production on poverty and hunger
2D.2.2 Impact of knowledge transfer on hunger and poverty
2D.2.3 Improved nutrition and human health

2D.2.4 Environmental sustainability

2D.2.5 Response of policy to environmental challenges
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2D.3. Lessons learned

2D.3.1 Goals and scope of AKST

2D.3.2 Approaches and tools of AKST

2D.3.3 Structures and funding of AKST in NAE

2D.3.4 Interaction of NAE AKST with the rest of the world
2D.3.5 Drivers of NAE AKST in relation to the IAASTD goals
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LOOKING INTO THE FUTURE FOR AKST

Key Messages

3.1 Introduction
3.1.1 Problem statement
3.1.2 Review of related studies

3.2 Agriculture: Major uncertainties in key drivers
3.2.1 Food demand and consumption

3.2.1.1 On-going trends

3.2.1.2 Uncertainties for the future

3.2.1.2 Uncertainties for the future

3.2.2 Policies trade and markets

3.2.2.1 On-going trends

3.2.2.2 Uncertainties — questions for the future
3.2.2.3 Consequences for AKST

3.2.3  Agricultural systems and farming systems
3.2.3.1 On-going trends

3.2.3.2 Uncertainties

3.2.3.3 Consequences for AKST

3.2.4 Labor

3.2.4.1 Labor; gender dynamics: on-going trends
3.2.4.3 Uncertainties for the future

3.2.4.5 Consequences for AKST

3.2.5 Climate change and variability

3.2.5.1 On-going trends

3.2.5.2 Uncertainties for the future

3.2.5.3 Consequences for AKST

3.2.6  Energy, bioenergy

3.2.6.1 On-going trend

3.2.6.2 Uncertainties for the future

3.2.6.3 Consequences for AKST

3.2.7 Natural resources availability and management; land use
3.2.7.1 Ongoing trends

3.2.7.2 Uncertainties — questions for the future
3.2.7.3 Consequences for AKST

3.3 Knowledge, science and technology: Major uncertainties in key drivers
3.3.1 Transformation in models of knowledge production

3.3.2 Transformation in models of innovation

3.3.2.1 Researchers

3.3.2.2 Research and technology organizations

3.3.2.3 Universities
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3.3.24
3.3.25
3.3.3
3.34
3.35
3.3.6
3.7

3.8

3.4

Multinational enterprises and small and medium enterprises
International, national and regional governments

Human and financial resources devoted to science and technology
Information technology

Attitudes towards science and technology

Education in science

Uncertainties for the future

Consequences for AKST

Agricultural knowledge, science and technology and agricultural research and

innovation systems: Major uncertainties in key variables

34.1
3411
3.4.1.2
3.4.1.3
3.4.2
34.2.1
3.4.2.2
3.4.3
3.43.1
3.4.3.2
3.4.3.3
3.4.4
3441
3.44.2
3.45

3.5
goals
351
3.5.1.1
3.5.1.2
3.5.13
3514
3.5.2

Organizations for agricultural knowledge, science and technology

On-going trends

Uncertainties for the future

Consequences for AKST

Proprietary regimes

On-going trends

Uncertainties for the future

Access, control and distribution of agricultural knowledge, science and technology
On-going trends

Uncertainties for the future

Consequences for AKST

Access, control and distribution of inputs, markets, credit, capital and assets
On-going trends

Uncertainties for the future

Traditional knowledge; generation and advances in knowledge

Future agricultural innovation systems: Contributions to sustainable development

Four plausible agricultural innovation systems

Market-led AKST

Ecosystem-oriented AKST

Local food-supply led AKST

Local learning AKST

Matching AKST systems with priorities within and outside NAE
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OPTIONS FOR ACTION

Key messages

4.1
41.1
4.1.2
4.1.3

4.2

421
42.2
4.2.3
424
4.2.5

Paradigm shift and key issues for AKST to meet the IAASTD goals

The need to recognize a new paradigm for research and action

New research approaches and the institutional change needed to support them
Achieving the proper balance between the public and the private

The main fields where AKST needs to be generated or developed

Responding to climate change

Facing new and emerging human, livestock and plant diseases

Contributing to a global strategy for a low carbon economy

Trade, markets and agricultural policies

Integrating the diversity of Food and Farming Systems (FFS) and considering food quality

as its major determinant
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4.2.6

Positioning Food and Farming Systems (FFS) as part of the ecosystem with a strong

emphasis on natural resources management

4.2.8
4.2.9

4.2.10 Ensuring socio-economic viability of the systems and strengthening positive relations

Developing sustainable systems for forestry
Developing sustainable systems for fisheries and aquaculture

between agriculture and rural development

4.3 Development of human capital and associated institutional capacities/arrangements

43.1
4.3.2
4.3.3
4.3.4

4.4

44.1
4.4.2
4.4.3
4.4.4

Towards interactive knowledge networks

Towards meaningful interdiciplinarity

Strengthening information and knowledge-based systems
Promoting appropriate institutional and organizational arrangements

Reshaping policy environment and governance systems
Developing a coherent policy framework

Enlarging the range of proprietary regimes

Setting up new modes of governance

Funding investments in research and development (R&D) for agriculture
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