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1.1	   BACKGROUND



Introduction 3
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Part 1
Challenges to the Ecological 
Foundation of Food Security



!e Ecological  
Foundation of Agriculture

Chapter 2:
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Fig 2.1. Principal resource !ows and ecosystem services supporting agricultural systems

1

2.1	   INTRODUCTION

2.2	   THE	  ECOLOGICAL	  FOUNDATION	  OF	  
AGRICULTURAL	  PRODUCTION



!e Ecological Foundation of Agriculture 7

2.2.1 The Resource Base of Agriculture  

2.2.2 Ecosystem Services to Agriculture  
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2.3.2 Traditional Smallholder Farming Systems

2.3.3 Sustainable Agriculture/Agroecology  

2.3	   CURRENT	  STATUS	  OF	  AGRICULTURAL	  

2.3.1 Conventional Agriculture
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FOUNDATION	  OF	  AGRICULTURE

2.4.1 Undermining the Resource Base of 
Agriculture  
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Drivers
security

2
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3 	  

4

5

6

2.4.2 Impacts of Agricultural Practices on 
Ecosystem Services to Agriculture



12
AVOIDING FUTURE FAMINES: 

Strengthening the Ecological Foundation of  Food Security through Sustainable Food Systems

7



!e Ecological Foundation of Agriculture 13

2.4.3. Aggregate Impacts of Agricultural Practices: 
Land Degradation  

8

9

Credit: Christian Lambrechts
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2.4.4 The Influence of Climate Change  



!e Ecological Foundation 
of Fisheries and Aquaculture

Chapter 3:

Credit: UN Photo / Eskinder Debebe
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AQUACULTURE
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Figure 3.1. World Fish Production showing contribution from capture "shery and aquaculture.
Source: FAO FishStat Plus 2012
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Figure 3.2. Worldwide and regional trend of per capita "sh protein supply between 1961 and 2007
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Figure 3.3. World Fisheries production and quantities destined for export between 1976 and 2008.
Source: FAO 2010
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3.2.3 Current Status of Marine Fisheries

3.2.1 Introduction

3.2.2 Importance of Marine Fisheries
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14

3.2.4 Ecological Foundation of Marine fisheries

bass	  

3.2.5 Undermining the Ecological Foundation of 
Marine Fisheries
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Figure 3.4. Global trends in the state of world marine stocks since 1974
Source: FAO 2010
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3.3.	   INLAND	  FISHERIES

3.3.1 Introduction



!e Ecological Foundation of Fisheries and Aquaculture 21

D
ri
ve
rs

Ec
os
ys
te
m
	  im

pa
ct
s

Ta
ble

 3.
1 

Dr
ive

rs 
of 

ch
an

ge
 to

 th
e e

co
log

ica
l fo

un
da

tio
n o

f "
sh

eri
es



22
AVOIDING FUTURE FAMINES: 

Strengthening the Ecological Foundation of  Food Security through Sustainable Food Systems

3.3.2 Importance of Inland Fisheries

3.3.3. Current Status of Inland Fisheries
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3.3.4. Ecological Foundation of Inland Fisheries

15

3.3.5. Undermining the Ecological Foundation of 
Inland Fisheries
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Figure 3.5. Production of inland "sheries reported by FAO since 1950
Source: FAO 2010 
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3.4	   AQUACULTURE

3.4.1. Introduction

3.4.2. Importance of Aquaculture
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3.4.3. Current Status of Aquaculture

Credit: Shutterstock / Federico Rostagno
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3.4.4 Ecological Impacts of Aquaculture
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Source: FAO FishStat Plus 2012
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Part 2
Towards Sustainable Food Systems



Increasing Resource E#ciencies: 
Sustainable Consumption and 
Production in Food Systems

Chapter 4: 

Credit: Shutterstock / I. Pilon
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T
4.1	   INTRODUCTION

DRIVERS

CONSEQUENCES

Figure 4.1 Drivers and consequences of food consumption changes
Adapted from Kearney (2010)

4.3.1 Drivers of Food Consumption and 
Implications for the Ecological Foundation of 
Food Security
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16

4.3.2 Nutrition Transition: Health Impact of 
Unsustainable Food Consumption 
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Figure 4.2. Percentage increase in household expenditure on food due to a 10% increase in income. Low-income countries make a greater overall food 
spending adjustment with increased income and nearly all countries tend to spend disproportionately more on high-value foods (meat and dairy).

Source: Seale et al (2003)
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4.3.3 Sustainable Diets as a Driver of Sustainable 
Food Systems 

Box 4.1 Advertising and the Nutrition Transition
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Box 4.2: De!nitions of Food Loss and Food Waste

Food	  loss:	  

Per	  capita	  food	  losses	  and	  waste	  (kg/year)
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Figure 4.3. Per-capita food losses and waste at the consumption and pre-consumption stages in di#erent world regions.
Source: Gustavsson et al (2011)

4.4.1 How Much is Lost and Wasted?
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4.4.2 Reducing Food Loss in Supply Chains

4.4.3 Reducing Wastage at the Retail and 
Consumption Stages of the Food Supply 
Chain

Credit: Shutterstock / Berna Namoglu
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4.5.1 Life-Cycle Analysis as a Major Driver of 
Resource Efficiencies in Supply Chains

4.5.2 Stakeholders and Resource Efficiency: 
Certification and Standard-Setting as a Tool 
for Sustainability

Box 4.3: Life Cycle Analysis: 
Environmental Impacts and Resource E"ciency of Food Consumption and Production.

	  

OF	  FOOD	  SUPPLY	  CHAINS
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Credit: UN Photo / Evan Schneider

18

4.5.3 Strengthening Cooperation between 
Companies and Smallholders towards 
Achieving Sustainability.
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Box 4.4. World Food Programme “Purchase for Progress” Initiative19

4.5.4 Developing Markets for Alternative Low-
value Crop Supply Chains
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Box 4.5. Creating Markets for Low-Value Crops: A Case Study of Cassava

20

Environmental:	  

Social:

Economic:

4.6 TOWARDS RESOURCE EFFICIENCY – A 
NEED FOR JOINT ACTION



Strategies For Sustainable 
Agricultural Production Systems

Chapter 5:

Credit: Shutterstock / Hannamariah
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5.1	   INTRODUCTION

5.2.2 Make Water Resource Management more 
Comprehensive and Efficient

C

5.2.1 Improve Soil Systems as the Basis for 
Production and Ecosystem Health
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5.2.3 Increase Plant Efficiency through Integrated 
Nutrient Management and Modified Crop 
Management 

Box 5.1. A ‘5% Solution’ to Water Stress in India

Credit: PRADAN

Box 5.2: Agroecological Practices Increase Food Security in Nepal and Ethiopia 

Planting of single rice seedlings on an SRI plot  
and harvesting rice in western Nepal

Credit: FAO/EU (2011)
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5.2.4. Manage Pests and Diseases through 
Biological Control and Ecosystem 
Management

21

22

	   See	  
	  and	  

5.2.5. Agroforestry: Grow Perennials On-farm 
for Food Security, Income and Ecosystem 
Benefits

5.2.6 Undertake Integrated Livestock Systems 
Management

An agroforestry landscape in Costa Rica supports increased agricultural production, local livelihoods, and ecosystem services, 
including climate change mitigation and adaptation. 

Credit: EcoAgriculture Partners
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5.2.7 Improve and Maintain the Diversity of 
Genetic Resources

Box 5.3. Holistic Planned Grazing

Unretouched photo of a landscape in eastern central Australia. $e green land is under “holistic management”, while the surrounding brown land is 
not. Both areas receive the same rainfall, with no irrigation. Credit: Holistic Management International (www.holisticmanagement.org) 

Box 5.4. Low-Con!nement Integrated Hog Production Systems in the U.S.

5.3.1 Potential Benefits of Landscape-scale 
Investment and Management with 
Community Action
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5.3.2 Principles of Integrated Landscape 
Management

purposes

as	  

5.3.3 Landscape Priorities for Action and Current 
Efforts to Scale up the Approach

Credit: Shutterstock / David Brimm
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Box 5.5: Landscape Restoration Catalysing Agricultural Development in the Loess Plateau of China

5.4.2 Secure Land and Resource Tenure and 
Access

5.4.3 Access to Finance

5.4	   SCALING	  UP	  SUSTAINABLE	  

5.4.1 Institutional Support for Farmer and 
Community Innovation
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5.4.4 Rewarding Farmers for Ecosystem 
Stewardship

5.4.5 Supportive Policy and Multi-stakeholder 
Collaboration

5.4.6 Market Incentives through Standard 
Setting and Certification

Box 5.6. Farmer Organisation and Innovation through Landcare in Australia
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Box 5.7: Examples of Sustainable Agriculture Supply Chain Initiatives

SUSTAINABLE	  AGRICULTURE

5.5.1 Increasing Investment in Agriculture

5.5.2 Green Economy and Sustainable Agriculture
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Box 5.8 African Development Bank’s Strategy on Agriculture

5.6	  	   TOWARD	  ECOLOGICALLY	  SUSTAINABLE	  

COLLABORATION



Strategies for Sustainable  
Fisheries and Aquaculture

Chapter 6:

Credit: Shutterstock / EcoPrint
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6.1	   INTRODUCTION

C

23

25

Box 6.1: Supporting the Collection of Fisheries and Oceanographic Data

(Source: FAO 2012)

24



Strategies for Sustainable Fisheries and Aquaculture 51

FISHERIES

Box 6.2: Loco Fishery in Chile

Castilla and Gelcich (2008).

26	  

27	  

28

29

TO	  PROTECT	  WATER	  QUALITY	  OF	  
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30	  

INLAND	  FISHERIES

Credit: UNEP / Grid Arendal Peter Prokosch 

31

32

SUSTAINABLE	  AQUACULTURE
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33

34

35

36

37

38

	  

Credit: Jacqueline Alder
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39

FISHERIES

42

40 41
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43

6.9	   TOWARDS	  ECOLOGICALLY	  
SUSTAINABLE	  FISHERIES

44	  

Credit: Christian Lambrechts
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