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Source: United Nations Population Division, World Population Prospects: The 2010 
Revision, medium variant (2011). 
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The evolution of the annual rate of demographic growth 
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The increase of food availability per capita 
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The components of the « Green Revolution » 
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THE CHALLENGE: « FEEDING THE WORLD » 
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FOUR CHALLENGES 
 

 HUNGER AND MALNUTRITIONS 
 UNSUSTAINABLE CONSUMPTION 
 ECOLOGICAL DEGRADATION 
 POVERTY 
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Under-nutrition by region, source: IFPRI 2013 
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Micronutrient deficiencies 
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Overweight and obesity – « nutrition transition » 
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I  
 

The overconsumption of meat:  
an inefficient use of resources 
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Demographic growth and meat production, index 1961= 100, source: 
statistiques FAO,  http://faostat.fao.org/ (2012)  
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Meat consumption (kg/person/year), source: FAO data,  http://faostat.fao.org/ 
(2012)  
, 
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Link between increases in income and meat consumption,  
source: FAO data,  http://faostat.fao.org/ (2012)  
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II  
 

Losses, waste and inefficiencies in food chains 
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Losses and inefficiencies: cereals, source: FAO, Global Food Losses and 
Food Waste (2011)  

Global food losses and food waste6

Cassava is the dominant supply crop in SSA and LA and potato the dominant crop in North America, 
West Asia and Central Asia, and South and Southeast Asia. For these regions, agricultural production 
and postharvest handling and storage are stages in the FSC with relatively high food losses, as opposed to 
the distribution and consumption levels. One reason for this is that fresh roots and tubers are perishable, 
which make these products easily damaged during harvest and postharvest activities, especially in the 
warm and humid climates of many developing countries.

In the oil crops and pulses commodity group (Figure 5), sunflower seed and rape seed are the dominating 
crop supplies in Europe, while soybeans are the dominating crop supply in North America and Oceania 
and Industrialized Asia. Losses in all medium- and high-income regions are relatively large during 
agricultural production, contributing waste percentages between 6 and 12% during harvest.

Figure 3.  Part of the initial production lost or wasted, 
at different FSC stages, for cereals in different regions
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Figure 4.  Part of the initial production lost or wasted at different stages 
of the FSC for root and tuber crops in different region
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Losses and inefficiencies: vegetable and fruit, source: FAO, Global Food 
Losses and Food Waste (2011)  

Chapter 3 − Extent of food losses and waste 7

Groundnut is a dominant oil crop in SSA; soybean and olives in North America, West and Central Asia; 
soybean and coconut in South and Southeast Asia and soybean in Latin America. Losses in these regions 
are largest in agricultural production and during postharvest handling and storage. This is, however, also 
due to the fact that oil crops in the distribution and consumption stages are mainly consumed as vegetable 
oils, products which are wasted relatively little compared to fresh products.

In the fruits and vegetables commodity group (Figure 6), losses in agricultural production dominate for 
all three industrialized regions, mostly due to postharvest fruit and vegetable grading caused by quality 
standards set by retailers. Waste at the end of the FSC is also substantial in all three regions, with 15-30% 
of purchases by mass discarded by consumers.

In developing regions losses in agricultural production dominate total losses throughout the FSC. Losses 
during postharvest and distribution stages are also severe, which can be explained by deterioration of 

Figure 5.  Part of the initial production lost or wasted at different stages 
in the FSC for oilseeds and pulses in different regions
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Figure 6.  Part of the initial production lost or wasted at different stages 
of the FSC for fruits and vegetables in different regions
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HLPE, Food Security and Climate Change (June 2012) 
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FOUR CHALLENGES 
 

 HUNGER AND MALNUTRITIONS 
 UNSUSTAINABLE CONSUMPTION 
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A safe operating operating space for humanity, Rockström et al., Nature, 2009 
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Increase in the use of nitrogen (N) and of phosphates (P), source: 
UNEP(2012)  

Towards a green economy
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contribution of agriculture to total GDP in transforming 
countries was nearly comparable to that of agriculture-
based countries in 1980, over the following two decades, 
public expenditure on agriculture in transition countries 
nearly doubled. This increase is used to explain the 
relatively rapid growth of the non-agriculture sectors in 
transition countries during the same period.

The result of this-long term neglect in developing 
countries is that rural poverty rates consistently exceed 
those in urban areas, with more than 75 per cent of 
the world’s most impoverished people living in rural 
areas, and many seeking ways to migrate to cites (IFAD 
2003). We note that in this scenario, poverty can result 
in environmental consequences if crop production 
is based upon unsustainable land use, which in turn 
results in the depletion of soil nutrients and cultivation 
of unsuitable, marginal land that can lead to soil erosion 
and the reduction of natural habitats.9

In the following paragraphs we discuss particular 
attributes of conventional and small-scale agricultural 
practices that have exacerbated these trends. 

1.2 Conventional/industrial agriculture

Conventional/industrial agriculture is energy- and input-
intensive. Its high productivity (kg/ha) relies on the 
extensive use of petrochemical fertilizers, herbicides, 
pesticides, fuel, water, and continuous new investment 
(e.g. in advanced seed varieties and machinery).

The impressive productivity gains of the much-
publicized “Green Revolution” of the last few decades 
took place mainly in conventional agriculture. These 
productivity gains were triggered by investment in 
agricultural research and expansion in public-sector 
extension services.10 The productivity increases of the 
Green Revolution relied primarily on the development 
of higher- yield varieties of major cereal crops (i.e. wheat, 
rice and corn/maize), a significant increase in the use of 
irrigation, inorganic fertilizers, pesticide/herbicide use 
and fossil-fuel-based farm machinery. 

Despite substantial gains in total crop production, 
however, the consequences of the “revolution” have not 
been entirely positive. Production gains have been highly 

Figure 3: Global trends in cereal and meat production, nitrogen and phosphorus fertilizer use, irrigation 
and pesticide production
Source: Tilman et al. (2002) and IAASTD/Ketill Berger, UNEP/GRID-Arendal (2008)

9. This poverty-environment nexus is a well researched area. For a 
framework and review see Opschoor (2007).

10. For an overview refer to Ruttan (1977) and for a critique refer to  
Shiva (1989).

40
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Increased reliance on irrigation, source: UNEP(2012)  
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contribution of agriculture to total GDP in transforming 
countries was nearly comparable to that of agriculture-
based countries in 1980, over the following two decades, 
public expenditure on agriculture in transition countries 
nearly doubled. This increase is used to explain the 
relatively rapid growth of the non-agriculture sectors in 
transition countries during the same period.

The result of this-long term neglect in developing 
countries is that rural poverty rates consistently exceed 
those in urban areas, with more than 75 per cent of 
the world’s most impoverished people living in rural 
areas, and many seeking ways to migrate to cites (IFAD 
2003). We note that in this scenario, poverty can result 
in environmental consequences if crop production 
is based upon unsustainable land use, which in turn 
results in the depletion of soil nutrients and cultivation 
of unsuitable, marginal land that can lead to soil erosion 
and the reduction of natural habitats.9

In the following paragraphs we discuss particular 
attributes of conventional and small-scale agricultural 
practices that have exacerbated these trends. 

1.2 Conventional/industrial agriculture

Conventional/industrial agriculture is energy- and input-
intensive. Its high productivity (kg/ha) relies on the 
extensive use of petrochemical fertilizers, herbicides, 
pesticides, fuel, water, and continuous new investment 
(e.g. in advanced seed varieties and machinery).

The impressive productivity gains of the much-
publicized “Green Revolution” of the last few decades 
took place mainly in conventional agriculture. These 
productivity gains were triggered by investment in 
agricultural research and expansion in public-sector 
extension services.10 The productivity increases of the 
Green Revolution relied primarily on the development 
of higher- yield varieties of major cereal crops (i.e. wheat, 
rice and corn/maize), a significant increase in the use of 
irrigation, inorganic fertilizers, pesticide/herbicide use 
and fossil-fuel-based farm machinery. 

Despite substantial gains in total crop production, 
however, the consequences of the “revolution” have not 
been entirely positive. Production gains have been highly 

Figure 3: Global trends in cereal and meat production, nitrogen and phosphorus fertilizer use, irrigation 
and pesticide production
Source: Tilman et al. (2002) and IAASTD/Ketill Berger, UNEP/GRID-Arendal (2008)

9. This poverty-environment nexus is a well researched area. For a 
framework and review see Opschoor (2007).

10. For an overview refer to Ruttan (1977) and for a critique refer to  
Shiva (1989).
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World regions that shall be subject to hydric stress (in percentage of the 
population affected, est. 2030), source: Rost et al. (2009), UNEP(2012)  

Towards a green economy

The agriculture sector is the largest consumer of fresh 
water, accounting for 70 per cent of global use, including 
rainfall run-off. A majority of crop lands are exclusively 
rain-fed and only 24 per cent of arable land is cultivated 
with the help of irrigation from flowing surface waters 
or groundwater aquifers (Portmann et al. 2009). This 
distinction is important because irrigated fields are 
much more productive and produce nearly a third of all 
agricultural output (Falkenmark and Rockstrom 2004).

Since rain-fed farming is the dominant form of agriculture, 
the increasing disruption of historical rainfall patterns 
experienced in many areas of the world is a cause for great 
concern. The Intergovernmental Panel on Climate Change 
(IPCC) Fourth Assessment Report concluded that many 
observed changes in extremes, such as more frequent, 
heavy precipitation events and longer, more intense 
droughts, are consistent with warming of the climate 
system (IPCC 2007). While affecting rainfed agriculture, 
precipitation changes also adversely affect the recharge 
rates of aquifers and watersheds. The continued worsening 
of water-stress conditions suggests that efforts to increase 
the use of irrigation will gradually increase agricultural 
production costs. Clearly, practices that increase water-
use efficiencies are required to alleviate this trend. 

Figure 8 shows projections for global water stress in 
the future. The figure also underscores the need for 
increased coordination in water use nationally and across 
borders. In this context, the Mekong River Commission, 
which coordinates the watershed development plans 
of member states, is one of several promising supra-
national river basin initiatives. 

Limited availability of mineral inputs
Industrial farming practices are dependent on inorganic 
fertilizers. In turn, the production and prices of these 

depends on the availability of fossil fuels, minerals 
and petro-chemicals. In this context, the demand for 
two major minerals – potassium and phosphorous 
– used in fertilizer production, has been increasing. 
But known supplies of readily accessible, high-grade 
stocks, especially phosphate rock, are falling. Estimates 

Figure 8: Percentage of country populations that will be water stressed in the future
Source: Rost et al. (2009)
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Box 2: Opportunities for 
improved sanitation systems 
and organic nutrient recycling
There is a critical need to recover and recycle 
nutrients from organic waste streams and use 
them as productive inputs of organic fertilizer. 
Enormous quantities of valuable organic 
nutrients could be recovered from intensive 
livestock farming; food processing sites; 
municipal green wastes; and human sewage 
wastes in both rural and urban communities. 
It is particularly important to maximize the 
recovery of phosphorous nutrients from 
organic wastes; as a mineral, phosphate is 
essential to agricultural productivity and it has 
been estimated that economically recoverable 
global reserves may be depleted in 100 years 
(Cordell et al. 2010). Technologies are under 
development that would eliminate pathogens 
and other toxic elements from these waste 
streams and recover commercial quantities of 
phosphorus (Frear et al. 2010). It is expected 
that the rising costs of inorganic fertilizers will 
help accelerate research and commercialization 
of such organic nutrient-recovery technologies.
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Increase of the average temperature on the Earth’s surface: +0,8°C on average 

IPCC, 5th assessment report – part I (27 September 2013) 
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IPCC, 5th assessment report – part I (27 September 2013) 
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The trap is closing… 
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(a) Global annual emissions of anthropogenic GHGs from 1970 to 2004. (b) Share of 
different anthropogenic GHGs in total emissions in 2004 in terms of CO2-eq. (c) Share of 
different sectors in total anthropogenic GHG emissions in 2004 in terms of CO2-eq. 
(Forestry includes deforestation.). Source : IPCC, Climate Change 2007, at http://
www.ipcc.ch/publications_and_data/ar4/syr/en/figure-2-1.html.  
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What the World Eats: Texas 
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What the World Eats: Ecuador 
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FOUR CHALLENGES 
 

 HUNGER AND MALNUTRITIONS 
 UNSUSTAINABLE CONSUMPTION 
 ECOLOGICAL DEGRADATION 
 POVERTY 
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The victims of hunger, source: United Nations Millennium Project, Halving 
Hunger: It Can Be Done (2005) 
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The production of hunger 
 

Small-scale farmers deprived of their means of production 
↓ 

Poverty and inequality in rural areas 
↓ 

Ruin of family agriculture 
Extension of large plantations – precarious employment of 

farmworkers 
Migration to the cities 

↓ 
Urban poverty 
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Agrarian 
concentration, 
competition for 

resources 

Rural-to-urban 
migration 

Urban public 
services under 

stress; the « planet 
of slums » 

Dependency 
on low-priced 

imports 

Inability for small-
scale farmers to 
make a decent 

living 
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 TOWARDS FOOD SYSTEMS THAT ARE SOCIALLY 
FAIR, ENVIRONMENTALLY SUSTAINABLE, AND 
THAT NOURISH PEOPLE – THREE PRIORITIES 
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I 
 

THE ROLE OF AGROECOLOGY 
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« Rice-duck-fish » 
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« Push-pull » 

!
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Agroforestry 
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Permaculture – green manure 
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Precision (drop) irrigation 



The obstacles 
1.  No internalization of the social and environmental costs of 

conventional agriculture 
2.  Equating modernization with industrialization 
3.  Lack of security of tenure 
4.  The vicious cycle: lack of investment in family agriculture and 

low competitiveness of family farms 
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II 
 

RELOCALIZING AGRIFOOD SYSTEMS 
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III 
 

SOCIAL PROTECTION AS A SUBSTITUTE TO THE 
« LOW COST » FOOD ECONOMY 
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Social impacts: economies 
of scale, disappearance of 

family farms, weak 
bargaining position of 

farmworkers 

« Low cost » 
agrifood 
economy 

Low wages and 
poor 

remuneration of 
the producer 

Subsidized 
inputs (fuel, 

soybean, maize) 

Environmental impacts: 
GHG emissions, soil 
degradation linked to 
monocultures, loss of 

agrobiodiversity 

Public health 
impacts: 

« cheap calories » as a 
substitute of social 

policies; obesity and 
associated NCDs 
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Socio-technical 
- Infrastructure: storage, logistics 
- Technologies: mechanization for 

uniformity and volume 

Socio-economic 
- Economies of scale rewarded 

- Subsidies and taxes: 
processing industry supported, 

social costs discounted 

Socio-cultural 
- Consumers’ tastes and habits,driven by 

advertisement and supply 
- Loss of food culture and cooking skills 

- Time constraints and single-parent families 

Socio-political 
- Systems shaped following 

consumers’ demands 
- Veto power of large players 
capturing the political system 
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THE ROLE OF THE RIGHT TO FOOD 
 
GUARANTEEING ACCESS  
Protecting access to means of production for small-scale 
food producers 
Protecting access to decent work, including fair 
remuneration, for workers 
Protecting access to social protection as legal entitlements 
 
ENSURING PARTICIPATION 
Food democracy as a means to encourage alternatives and 
to overcome lock-ins 
 
 
 


