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United Nations Department of Economic and Social Affairs/Population Division 1 

World Population Prospects: The 2012 Revision, Key Findings and Advance Tables 

WORLD POPULATION PROSPECTS: THE 2012 REVISION 
 

SUMMARY AND KEY FINDINGS 
 

 The 2012 Revision is the twenty-third round of official United Nations population estimates and 

projections, prepared by the Population Division of the Department of Economic and Social Affairs of the 

United Nations Secretariat. The 2012 Revision builds on the previous revision by incorporating the results 

of the 2010 round of national population censuses as well as findings from recent specialized 

demographic surveys that have been carried out around the world. These sources provide both 

demographic and other information to assess the progress made in achieving the internationally agreed 

development goals, including the Millennium Development Goals (MDGs). The comprehensive review of 

past worldwide demographic trends and future prospects presented in the 2012 Revision provides the 

population basis for the assessment of those goals.  

 

According to the 2012 Revision of the official United Nations population estimates and projections, 

the world population of 7.2 billion in mid-2013 is projected to increase by almost one billion people 

within the next twelve years, reaching 8.1 billion in 2025, and to further increase to 9.6 billion in 2050 

and 10.9 billion by 2100 (figure 1). These results are based on the medium-variant projection, which 

assumes a decline of fertility for countries where large families are still prevalent as well as a slight 

increase of fertility in several countries with fewer than two children per woman on average.  

 

 
Figure 1.  Population of the world, 1950-2100, according to different projections and variants 
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          Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat 

(2013). World Population Prospects: The 2012 Revision. New York: United Nations. 

Food security and sustainability as defined in 1996 

• According to FA0 (1996): “food security exists when all people, at all 
times, have physical and economic access to sufficient, safe and 
nutritious food to meet their dietary needs and food preferences for 
an active and healthy life.”  

• A challenge with four pillars 
—Food availability 

in quantity and quality 

—Food accessibility and affordability  

—Utilization of food products 

—Temporal stability 

• An extension of earlier definitions 
that focused on availability and 
stability (e.g. FAO 1974) 
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In 2010: a major challenge 
at the crossroads of food, agricultural and environmental sciences 

• To ensure sustainable and equitable food security… [FAO 2010] 
—Producing food that is affordable, safe, nutritionally adequate for health, and 

culturally satisfactory, while… 

—… protecting biodiversity and ecosystems and  optimizing the use of natural 
resources 

—… creating jobs, generating income and promoting rural development 

• … this, in the context of multiple transitions 
(cf. the Beddington’s perfect storm scenario in 2030) 

—Growing world population and urbanization 

—Food and nutritional transitions 

—Dwindling natural resources (bodiversity, soil, water…) 

—Increasing energy prices and decreasing availability of fossil carbon 
and of mineral resources 

—Climate changes 

Résumé à l'attention des décideurs du volume 1 du 5e rapport d'évaluation du GIEC
www.developpement-durable.gouv.fr/giec

Avant propos

Dans  l'attente  de  la  publication  de  la  traduction  officielle  en  langue 
française sous la responsabilité du GIEC, le présent texte vise à faciliter 
la  lecture  et  l'assimilation  du  contenu  du  résumé  à  l'attention  des 
décideurs  du  volume  1  du  5e Rapport  d'évaluation  du  GIEC  par  la 
communauté francophone.

La présente traduction non-officielle reflète le plus fidèlement possible le 
texte adopté par l'assemblée plénière du GIEC réunie à Stockholm du 23 
au  26  septembre  2013.  Le  texte  traduit  résulte  d'une  initiative  de 
l'ONERC, point  focal  français  pour le  GIEC,  et  d'une collaboration  en 
temps-réel  mobilisant  des  auteurs  du  GIEC  et  d'autres  scientifiques 
francophones  volontaires,  issus  de  plusieurs  délégations  nationales 
participant à la session d'adoption.

Malgré  l'attention  portée  à  la  rédaction  de  ce  document,  certaines 
imprécisions peuvent apparaitre dans le texte comme dans les figures. En 
cas de doute, il est nécessaire de se référer à la version d'origine officielle du GIEC en langue anglaise 
ainsi qu'au rapport in extenso disponibles à l'adresse www.climatechange2013.org.

Le GIEC publiera ultérieurement une traduction officielle du Résumé à l'attention des décideurs et de 
l'intégralité du Volume 1, dans les six langues des Nations unies, dont le français ; celle-ci remplacera 
alors le présent document, à caractère provisoire.

Cette traduction non-officielle en français du résumé à l’attention des décideurs a été réalisée en temps 
réel par David Salas-y-Mélia et Sylvie Joussaume avec le concours de Serge Planton.

Contribution du groupe de travail I
au 5e Rapport d'évaluation du GIEC

Changements climatiques 2013 :
Les éléments scientifiques

Résumé à l'attention des décideurs

Traduction provisoire non-officielle n'engageant pas le GIEC  1/49



François Houllier / Edinburgh 
.04 

30/05/2014 

Cirad & Inra have carried out 
2 major forward looking studies on food security and food systems 

4 
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AgriMonde: 
yes, ‘the planet can feed 9 billion people in 2050…’ 

• …, if we consider food system as a whole and play on different levers 

—The demand side and the changes in the diet 

• Quantity and type of food (eg. the share of meat in the diet) 

—The supply side and the capability to increase food production 

• Two complementary leverages: area and yield 

• ‘Ecological intensification’ as a means to preserve the environment 

—The ‘vertical’ and  ‘horizontal’ fluxes 

• Reducing the losses along the food chains, from production down to 
consumption and waste management 

• Playing on trade, while controlling and reducing volatility, and increasing the 
revenue of small farmers through the development of local agriculture 

• Mastering the new uses of biomass (energy, chemistry, materials) and the 
subsequent competition for land and for biomass 
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Sustainability of food systems 
from the farm gate to the eater’s plate 

• Dualine aimed at identifying and enlightening the factors that 
may positively or negatively affect sustainability of food systems 

—The trends affecting global food systems faced with new challenges 

—Effects on their sustainability (according the definition of FAO, 2010) 

—Focusing on the downstream side of the food systems 

—Investigating the relationships between diets and sustainability 

—Taking into account cultural, consumerist, social, economic and local aspects 

• From there at identifying research avenues 
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Changes in requests for food quality 

Improving sensory quality by reviewing processes and formulations 

Increasing food safety by process management (HACCP) 

Cost reduction through industrialization 

Creation of diversity through innovation in processes and formulation 

Comeback of traditional food through a preference for natural and typical products 

1980 1970 1960 1950 1990 2000 2010 

Improving nutritional quality by reviewing processes and formulations  

Considering sustainability  



François Houllier / Edinburgh 
.09 

30/05/2014 

The demand side 

and the changes in the diet 

1 
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Changes in diet and increase in global demand 

• Economic development and increase of revenues 

Changes in diet and nutrition with variation among countries 

—Increase in  global food consumption 

• from 2.190 kcal/p/d in 1961 to 2.831 kcal/p/d in 2009 (+29 %) 

• large differences across countries: 2.200 kcal/p/d in Sub-Saharan Africa vs. 
3.500 kcal/p/d in developed countries 

—Increase in meat consumption: 

• Developed countries: 958 kcal meat/p/d +15% between 1963-2003 

• China: 644 kcal meat/p/d  +350% within 40 years 

• Developing countries: 369 kcal meat/p/d  +120% within 40 years 
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Overall and meat-eating calories consumed 
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An increasing  number of overweight people: 
1.5 billion people (1 billion in emerging and developing countries)… 

• An obesity epidemic 
that spans across all 
continents and 
becomes a major 
public health issue 
with a high social and 
economic cost 
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… together with the persistence of undernutrition 

• A relative reduction of undernutrition but a continued number of 
individuals concerned 

—1 billion (18,6 % world population) in 1990-92 

—868 millions (12,5 % world population) in 2010-12 

• A phenomenon highly related to the wealth of nations and therefore 
concentrated in developing countries 

—26.8 % in Sub-Saharan Africa 

—13.9 % in Asia 

—1.4 % in developed countries 
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The need to increase food production 

• Demand in 2050 under current trend 
—Assumptions for simulation 

• No changes in preferences (= unchanged elasticity for prices & revenues) 

• World population in 2050  9 billion 

—FAO Projection 

• Economic growth: 6,700 $/p/year in 2005 → 11,000 $/p/year in 2050 

+ 54 % for the world demand in food products 
(= necessity to keep the pace of 1960-2010) 

—‘AgMIP models’ 

• Scenario Middle of the Road (Valin et al., 2014) 

• Economic growth: 6,700 $/p/year in 2005 → 16,000 $/p/year in 2050 

+ 62 % to + 98 % for the world demand in food products, 
according to models with a ‘mean’ at + 74 % 
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+ 53 % 

+ 47 % 

+ 192 % 

+ 220 % 

Valin et al. (2014) 
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The supply side and 

the capability to increase food production 

2 
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Capability to increase food production (1)  

• Agricultural growth during 1960-2010 
was partially due to extension of arable land 

—But what is the land that remains available for 
agriculture? 

• What are the current uses of ‘available’ land? 

• Is this land accessible? 

• What is its quality? Is this marginal land? 

—Already degraded agricultural 
soils and their remediation 

• 1.5 billion of people depend 
on soils that are moderately 
or severely degraded 

• 12 million ha are annually 
degraded 
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445 millions ha of uncultivated land 
(Fischer and Shah, 2010)   
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Capability to increase food production (1)  

 

• Heightened competition between land uses 
—Forest / Pasture / Food & non food crops / Artificialized land 

—E.g. development of non-food biomass 

• An ambitious objective of  bioenergy —100 additional Exajoule in 2050 to the 
40 present Exajoule, using forest biomass, agricultural residues and 
agricultural products— requires between 188 and 431 millions ha (depending 
on model) [After Lotze-Campen et al, Agricultural Economics, 2014] 

— from 27 to 238 milllions ha currently dedicated to food crops  

— from 30 to 110 milllions ha currently in pasture  

— from 131 to 340 millions ha of additional land 
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Capability to increase food production (2) 

• Agricultural growth 1960-2010 was also due to yield increase (78%) 

• … but what is the potential for additional increases? 

Wheat yield in France: 30-70% of the wheat 
yield stagnation was caused by climatic factors, 
the rest by rotational changes and lower 
inputs (After Brisson et al., 2010) 

Actual area 

Potential area 

under stable yield 

Spared area due 

to yield increase Wheat area in India 
(After Ausubel et al., Population & 

Development Review, 2012) 
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Increasing yield: three main scientific and technological objectives 

• To reduce yield gaps  
—Between real and potential yield 

—Across countries 

—Without increasing environmental impacts 

• To improve adaptation to rapid and severe climate changes 
—Drought, changing rainfall patterns, heat, … 

• To decrease the uncertainty of simulation models  
—Two climate models, two crop models, simulation to 2050 

(Muller &Robertson et al, 2014) 

• Wheat: -11.5% to -21% 

• Rice: -15.7% to – 18.2% 

• Maize: -9.9% to – 37.6% 

The need for model 
intercomparison  
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The ‘vertical’ and ‘horizontal’ fluxes 

3  
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Food loss and waste 

• 32% (1.3 billion tons of food products) of is lost or diverted (FAO 2011) 
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Food loss and waste occur all along the food chain… 
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Figure 6. Food is lost or wasted along the entire value chain. 

 
 

Where does food loss and waste occur?   

FAO estimates shed light on where losses and wastes occur.34  
 
By commodity type and measured by calories, cereals are the largest source of food loss and waste at 
slightly more than half  (Figure 7).  At 7 percent, meat is a relatively small share. However, not all loss 
and waste is created equal.  The relatively large environmental impacts of meat per calorie in 
greenhouse gas emissions, land and water35 suggest that reducing meat loss and waste should also 
receive attention. 

Source: WRI analysis based on FAO. 2011. Global food losses and food waste – extent, causes and 
prevention. Rome: UN FAO.  
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Food loss and waste occur all along the food chain, 
with strong variations among product and countries 

• 56% of total food loss and waste occur in industrialized world: Europe, 
North America, Oceania and the industrialized Asian nations (China, 
Japan, South Korea) 
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Figure 7. Cereals make up the most loss and waste of calories but fruits and vegetables make up the 
biggest category by weight. 

 
 

 
 
Regionally, about 56  pe r cent  of  total  food  loss  an d   waste  occurs  in  th e  i ndustrialized  world―North  
America, Oceania, Europe,  and  the  industrialized  A

s
i an  na t i ons  of  Ch i na,  Ja p an,  and  So uth  Korea―while 

non-industrial countries account for 44 percent of the loss (Figure 8).   By stage in the value chain, 24 
percent of global food loss and waste occurs at production, another 24 percent during handling and 
storage, and 35 percent at consumption.  
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The volatility of international prices 

Evolution of nominal grain prices since 1960 

Agricultural Market Observatory 
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The case of millet in Mali 

• Consequences for consumers 
in developing countries 

—Caloric insufficiency 

—Food deficiencies 
and higher health expenditure 

—Decapitalization and declining resilience of households 

• Consequences for producers in developing countries 
—Investment too risky in cereal production  

—Reluctance of producers to invest  

—Reluctance of banks to lend and invest 

—Discouraged investment in agriculture 

—Low agricultural productivity and dependence on weather conditions 
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Inra: how do we address global food 

security as a scientific challenge? 

4  
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An overview of Inra 

A public targeted research institute (1/2) 

• Produce and disseminate scientific knowledge 

• Contribute to 

› Elaborate national research policy 

in its scientific fields 

› Scientific expertise for public policies 

and for private actors 

› Innovation and technology transfer 

› Educational training by and for research 

› Science-in-society debates and 

the dissemination of scientific culture 

With a mission to 

Under the ministries in charge of 

Research Agriculture 
8 356 

Permanent 

staff 

199 

Research 

units 

48 

Experimental 

units 

8 71 

Budget( M€) 
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An overview of Inra 

A public targeted research institute (2/2) 

With a wide scope 

Food 

Agriculture Environment 

With a 10-year strategy 
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Two examples of our research on cereals  

• Program for varieties improvement  
—A research unit dedicated to cereals’ genetics and 

genomics 

—Whealbi: a European project to improve wheat 
and barley   

 

 

 

 

 

• The transformation of durum wheat bread  
—A new method for reducing the kernel of durum 

wheat flour 
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8 metaprogrammes 

ACCAF 
Adaptation of agriculture and 

forestry to climate change 

ECOSERV 
Agriculture and forest 

ecosystem services 

GLOFOODS 
Transitions to global food 

security (CIRAD & INRA) 

SMACH 
Sustainable management of 

crop health 

DID’IT 
Determinants and impacts of 

the diet: interactions and 

transitions 

GISA 
Integrated management of 

animal health 

M2E 
Meta-omics of microbial 

ecosystems 

SELGEN 
Genomic selection (Bovine, 

Wheat, others) 

Inra “Metaprogrammes” 
Overcoming disciplinary boundaries 
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DID’IT: Food choices and eating practices, 
a lever for sustainability of food systems 

• Can we act on consumers’ & eaters’ choices? 
—Food characteristics 
—Prices 
—Labeling 

• Can we act on consumers’ & eaters’ preferences? 
—Information 
—Education 
—Social norms 

• Can we acting on food ‘environment’? 
—Food retailing and out-of-home food 
—Food marketing 
—Meal context 
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GloFoodS metaprogramme: scientific objectives 

 

• A new programme set up by Inra and Cirad to address food security, 
with the aim… 

—To evaluate consequences of global change on 

• (dis)equilibria: food supply and availability vs. food demand & need 

• Modes of governance of food security 

—By integrating existing and new knowledge on 

• Rapid nutritional transitions (causes & consequences) 

• Processes & organizations limiting losses & wastage 

• Spatial & temporal variability of plant & animal yield 

• Potential cropland (land use & land use changes, land quality & degradation) 

• Links between household access to food & poverty 
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Wheat Initiative: 
a strategic global partnership… 
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A strategic global partnership… 
towards common objectives   

• A mechanism to identify synergies and nurture collaborations for 
wheat improvement internationally 

• Endorsed by the Agricultural Ministries from the G20 member states to 
improve food security in 2011 

• Members: public research/funding organisations (11 countries, 2 
CGIAR Centres) – private companies (7) 
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As a conclusion…  

5  
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Food security is not just a matter of food production 

• The need for a systems approach 
—Combining food demand, food supply, vertical and horizontal fluxes 

• There are ‘new’ challenges 
—Climate change and increase of agricultural yield: how to close the yield gap 

with less inputs? how to ensure sustained technical progress and adaptation to 
climate change? 

—Extending cultivated land: a narrow gauge under increased competition for land 
and in the context of dwindling natural resources 

—Limit loss & waste: the need for organizational and technological innovations 

—Demographical transitions: how to improve access to food, reduce 
undernutrition (how to reduce poverty & extreme poverty?), to regulate the diets 
of [in the process of becoming] affluent populations? 

• The need to tackle regional and temporal variability and to go beyond 
global and holistic approaches 
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Thank you for your attention 

This presentation benefited 

from the contribution of Bertrand Schmitt and François Vedele 


