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Food systems are more than 
production & consumption

Production

Consumption

Transport, 

storage, 

processing, 

marketing

Land, water, 

energy, labor, 

technology

Policy, 

investment, 

innovation, 

infrastructure
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Achievements…    challenges…          and opportunities
• Population growth… and 

decline
• Changes in demand
• Land degradation
• Water scarcity
• Food loss and waste
• Hunger, overweight, 

micronutrient deficiency
• Climate change
• Pandemics
• Conflict
• Behavior

• Investment
• Innovation
• Technology
• Information
• Economic growth
• Trade
• Better policies
• Behavior

• Increased production
• Increased variety
• Lower prices… until 

recently
• Reduced hunger… until 

recently
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Demand-side drivers: Population

Source: UN DESA, World Population Prospects 2022

Population is 
leveling off in 
Eastern & Southeast 
Asia, Europe, and 
North America, but 
continues to rise in 
Africa.
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Demand-side drivers: Income

Source: IPCC Shared Socioeconomic Pathway 2

Incomes are 
projected to 
continue rising in all 
regions, but remain 
very unequal across 
and within regions.
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Population and GDP to 2050 (SSP2) 

Central and West Asia and North Africa

East and Southern Africa

Latin America and the Caribbean

South Asia

Southeast and East Asia and the Pacific

West and Central Africa

Rest of the World

Developed countries

Developing countries

World  

Source: IPCC Shared Socioeconomic Pathway 2 7
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Demand-side drivers

Source: http://time.com/8515/hungry-planet-what-the-world-eats/ 

People are moving
… towards more fruits and vegetables, more 
animal-source foods, and more processed foods

Diets are changing
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Supply-side drivers: Productivity

Source: Herrero et al. (Nature Food, 2020)Source: Fuglie et al. (World Bank, 2019)

Innovation is transforming 

all parts of the food system
In the past, 
most 
agricultural 
growth came 
from 
increasing 
land area or 
input use.

Today, most 
agricultural 
growth 
comes from 
using land 
and other 
inputs more 
efficiently.
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Supply-side drivers: Climate change

Source: IPCC AR6 SPM 2023

Future climate 
pathways are 
uncertain, so modelers 
use a range of 
scenarios to explore 
different possible 
outcomes.
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Modeling alternative futures

General 
circulation 

models 
(GCMs)

Global 
gridded crop 

models 
(GGCMs)

Global & 
country 

economic 
models

(e.g., IMPACT 
& RIAPA)

Δ Temp
Δ Precip
…

Δ Yield
(biophys)

Δ Area
Δ Yield
Δ Cons.
Δ Trade

Climate Biophysical Economic

Adapted from Nelson et al., Proceedings of the National Academy of Sciences (2014)

Incomes

Nutrition

Environment

… requires linking different tools to explore the 
impacts of different demand- and supply-side 
drivers on a variety of food system outcomes.
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The IMPACT system of models

For more information: https://www.ifpri.org/project/ifpri-impact-model 

IFPRI’s International 
Model for Policy 
Analysis of Agricultural 
Commodities and 
Trade (IMPACT) is a 
system of linked 
biophysical and 
economic models.
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The IMPACT system of models

IMPACT is highly disaggregated geographically and by commodity.

For more information: https://www.ifpri.org/project/ifpri-impact-model 14
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Projections – not predictions!

• Baseline scenario

⚬ Population and income trends from IPCC medium socioeconomic scenario (SSP2)

⚬ “Business-as-usual” trends in agricultural investment and productivity growth

⚬ Climate change pathway RCP 7.0 (with IPSL climate model)

• Alternative investment scenarios
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Rising demand for non-staple foods

Demand for staple 
crops rises slightly 
faster than global 
population, increasing 
about 50% from 2010 
to 2050. As incomes 
rise, however, demand 
for meat, dairy and 
eggs is expected to 
grow more than 60%, 
and demand for fruits 
and vegetables will 
grow even more.
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Composition of cereal demand

EAP = East Asia & Pacific; EUR = Europe; FSU = Former Soviet Union; LAC = Latin America & Caribbean; MEN = Middle East & North Africa; 

NAM = North America; SAS = South Asia; SSA = Sub-Saharan Africa. Source: IFPRI, IMPACT v3.3, based on SSP2 and RCP8.5 (HadGEM). 

In South Asia and Sub-
Saharan Africa, cereal 
demand will increase 
for food, livestock feed 
and other uses. In East 
Asia and the Pacific, by 
contrast, increased 
cereal demand will be 
mostly for livestock 
feed. 
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The composition of diets is changing

Cereals

Roots & Tubers

Animal Products

Pulses
Fruits & Vegetables

Oils & Sugars

Others

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia;

SEA = Southeast & East Asia; WCA = West & Central Africa; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.
19
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Prices rise with increasing demand

Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Prices for all 
food commodity 
groups are 
projected to rise 
due to 
increasing 
demand, but at 
different rates.

20



www.cgiar.org

Sources of cereal production growth

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia;

SEA = Southeast & East Asia; WCA = West & Central Africa; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Higher prices 
provide 
incentives to 
increase 
production, 
both through 
increases in 
yields and 
expansion of 
cropped area.
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Cereal yields continue to rise

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; CGSIX = Six developing regions; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Cereal yields will 
continue to increase 
in all regions, but 
remain low in Africa.
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Cereal area increases in some regions

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; CGSIX = Six developing regions; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Cereal area will 
increase most 
rapidly in Latin 
America and 
West & Central 
Africa. It will 
increase more 
slowly in Asia 
and the Rest of 
World.
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Cereal production and demand

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; CGSIX = Six developing regions; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Cereal 
demand will 
exceed 
production in 
most 
developing 
regions 
(except Latin 
America), 
while 
production 
will exceed 
demand in the 
Rest of World.
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Rice production and demand

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; CGSIX = Six developing regions; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Rice production 
will continue to 
exceed demand 
in Asia, while 
demand will 
exceed 
production in 
other regions.
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Cereal trade by region
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CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Net imports of 
cereals are 
projected to 
increase in 
most 
developing 
regions, except 
Latin America.
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Rice trade by region
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CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; SEA = Southeast & 

East Asia; WCA = West & Central Africa; ROW = Rest of World. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

Net exports of rice 
are projected to 
increase in South 
Asia and decline 
in Southeast & 
East Asia. Net 
imports of rice are 
projected to 
increase in Africa.
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Risk of hunger by region

CWANA = Central & West Asia & North Africa; ESA = East & Southern Africa; LAC = Latin America & Caribbean; SA = South Asia; 

SEA = Southeast & East Asia; WCA = West & Central Africa. Source: IFPRI, IMPACT v3.4, SSP2-RCP7.0-IPSL.

The risk of hunger 
is projected to 
decline in most 
regions, based on 
increases in 
income and 
production. The 
numbers and 
share of 
population at risk 
of hunger remain 
highest in Africa.
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Projections – not predictions!

• Baseline scenario

• Alternative investment scenarios

⚬ Increased investment in agricultural R&D

⚬ Increased investment in water management

⚬ Increased investment in infrastructure
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Alternative investment scenarios

Source: IFPRI, IMPACT model version 3.3, (Sulser et al. 2021).
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Economic benefits from increased 
R&D investments

Increase in per capita 

incomes in the Global South

Reduction in global food 

commodity prices

Increase in GDP in the 

Global South

Source: Rosegrant et al. (COSAI, 2021) 31
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Combined impacts on hunger

Source: Sulser et al. (IFPRI, 2021)

Climate change 
reverses progress in 
reducing hunger, but 
can be offset by 
investments in 
agricultural R&D, 
resource 
management, and 
market infrastructure.

32



www.cgiar.org

Investments and tradeoffs between 
food system objectives

“High+RE” = increased agricultural research; “IX+WUE” and “SWHC” = improved water management; “”, “RMM” = improved 

infrastructure;  “COMP” = comprehensive investment package. Source: IFPRI, IMPACT model version 3.3, (Sulser et al. 2021). 
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Research priorities depend on the goals 
to be achieved

International agricultural 
research plays a key role, but 
priorities vary depending on 
the goals that policy makers 
and other stakeholders may 
wish to achieve (Fuglie et al. 
2022):

• reducing hunger suggests a 
focus on investment in 
cereals

• increasing income suggests 
a greater focus on 
investment in fruits and 
vegetables

• reducing greenhouse gas 
emissions suggests a 
greater focus on 
investments to improve 
livestock productivity
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The Russia-Ukraine conflict has increased 
prices, poverty, and hunger in Africa

Analysis of the impacts of the 
Russia-Ukraine conflict and 
other global crises on food, fuel 
and fertilizer prices, income, food 
security, and diet quality in 19 low-
income countries (Diao et al. 2022, 
Arndt et al. 2023) find that the 
conflict has resulted in:

• higher food prices

• higher fuel prices

• higher fertilizer prices

• increased poverty

• increased undernourishment

• worsening diets
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Conclusions

• Changes in population, income, diets, and technology will continue 
to be the main drivers of change in agri-food systems through mid-
century

• Shocks originating both inside and outside the food system exacerbate 
these longer-term challenges

• Demand and production are projected to continue to grow through 
mid-century, but with large differences across regions

• Large inequalities in income and access to economic opportunities 
remain both across and within regions

• Climate change will slow progress in achieving food system goals
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Conclusions

• Overall, the challenge is shifting from increasing production of staple 
foods to improving nutrition, health, equitability, sustainability, and 
resilience of food systems

• Increased investments in agricultural productivity growth, irrigation 
and water use efficiency, and rural infrastructure are highly effective in

⚬ increasing agricultural production

⚬ cutting food prices and raising income and consumption

⚬ reducing hunger rapidly to achieve SDG2 hunger goals

⚬ reducing greenhouse gas emissions and water use
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For more information…

https://www.cgiar.org/initiative/foresight/

https://www.ifpri.org/project/ifpri-impact-model/https://doi.org/10.2499/9780896294165

https://doi.org/10.1016/j.gfs.2024.100755

The IMPACT modeling system
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