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Modeling alternative futures for agriculture:
biophysical and socioeconomic drivers and effects
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Partners in Global Foresight
modeling
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IFPRI’s IMPACT system of models

Exploring alternative climate and investment futures
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Reference socioeconomic and climate drivers
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Changing patterns of

demand

GROWING DEMAND for NON-STAPLE FOODS

Demand for staple crops rises slightly faster than global population, increasing about
50% globally by 2050. As more people move out of extreme poverty and gain access
to more diverse diets, 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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DEVELOPMENT SPURS CHANGING DIETS

The main driver in global shifts in food demand is economic development and the
changing dietary preferences that come with it. While diets in high-income regions like
North America will hardly change at all, per capita demand for fruit and vegetables
in South Asia is expected to more than triple by 2050 and demand for meat,
dairy, and eggs in Africa south of the Sahara is expected to grow more than 70%.
Demand for cereals in all regions, however, is unlikely to change much.
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Estimating climate change impacts in 2050
The example of maize yields using HadGEM (RCP8.5), DSSAT, and IMPACT (SS5P2)
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Climate change impacts in 2050

Average of 5 global economic models for coarse grains, rice,
wheat, oilseeds & sugar
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Reference and alternative scenarios

Scenario Grouping |Scenario | Scenario Description

Reference

Productivity
Enhancement

Improved Water
Resource
Management
Improved
Infrastructure
Comprehensive
Investment

REF_HGEM
REF_IPSL
REF_NoCC
MED

HIGH

HIGH+NARS
HIGH+RE

REGION

IX
IX+WUE
ISW

RMM

COMP

Reference scenario with RCP 8.5 future climate using HadGEM GCM
Alternative reference with RCP 8.5 future climate using IPSL GCM
Alternate reference with no climate change (constant 2005 climate)
Medium increase in R&D investment across the CGIAR portfolio
High increase in R&D investment across the CGIAR portfolio

High increase in R&D investment across the CGIAR portfolio plus
complementary NARS investments

High increase in R&D investment across the CGIAR portfolio plus increased
research efficiency

Regionally-focused high increase in CGIAR R&D investments

Targets the highest increases to South Asia and Sub-Saharan Africa with
medium levels of increase in Latin America and East Asia

Investments to expand irrigation in the developing world

Irrigation expansion plus increased water use efficiency

Investments to increase soil water holding capacity

Infrastructure improvements to improve market efficiency through the
reduction of transportation costs and marketing margins

This comprehensive scenario is a combination of 4 scenarios:
HIGH+RE; IX+WUE; ISW; and RMM

Source: Rosegrant et al. 2017



Tradeoffs and synergies under

alternative scenarios
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Hunger in 2030

by climate and investment scenario

(Bars showing numbers on the left axis, dots showing shares on the right axis)

900 e 25
g i
2 800 i 3
g, 60 $ o s
= Q i 15 T
T 200 ‘E:f : (o) 4=
— I i P
_S 400 i i 10 2
;) 1 H o
& 300 (] * I ® =
5 8 8 g w
O =
'g 100 vi
= EmE—— [ 0
(=R
& World Developing Africa South Middle East South Asia East Asia Latin America

Countries of the Sahara and North and

Africa Caribbean

m2010 m2030-NoCC m2030-CC 2030 - COMP

Note: 2030-NoCC assumes a constant 2005 climate; 2030-CC reflects climate change using RCP
8.5 and the Hadley Climate Model, and 2030-COMP assumes climate change plus increased
investment in developing country agriculture.



Diet, nutrition, and health:
Progress relative to WHO targets
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Note: 2050 results reflect climate change impacts simulated using RCP 8.5 and the Hadley Climate Model.
Source: IFPRI, IMPACT model version 3.3 (Rosegrant et al. 2017).



Key findings
* Population and income growth will drive growth In
demand

* Food security is projected to improve
* Climate change will slow this progress

* Important implications for nutrients, diets, and
health
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