
Foresight, Climate Change 
and Agrifood Systems
IFPRI-CGIAR’s modeling of climate risks and impacts

James Thurlow, Faaiqa Hartley, and others
CGIAR Foresight Initiative
IFPRI Foresight and Policy Modeling Unit

IFPRI Site Visit
AIM4C, Washington DC
9 May 2023



www.cgiar.org

Analyzing Future Trends and Impacts

IFPRI-CGIAR is a leader in modeling 
climate change and global food systems
• Crop models (DSSAT), spatial production data 

(SPAM), and a global agriculture model (IMPACT)

• Global coverage, but developing country focus

• Contributing to AgMIP, EAT-Lancet, etc.

Generate agricultural projections under 
different GCM and emissions scenarios
• Useful for our local and international partners

But it is difficult to use wide ranging 
scenarios to make planning decisions

GFDL MPI UK
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Changes in climate and crop yields, 2005 to 2050 
(21-year averages | CMIP6 GCMs | RCP 8.5)

Global IMPACT model
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Shifting Focus to Climate Uncertainty

IFPRI and MIT are working together 
to adopt an uncertainty approach
• Model full range of climate projections 

• Estimate impacts on developing countries

MIT’s model emulates a range of 
climate data and assumptions
• Generates probabilistic projections        

(720,000 per emissions scenario)

IFPRI’s models track agricultural, 
economic, and household impacts
• GDP, jobs, poverty, food security, diets, etc. 

MIT’s 
climate model

IFPRI’s 
crop models

IFPRI’s 
economic models

Projected maize yields in Malawi (2040s) 
(dashed lines show 5th percentile)

1.5°C = global warming 
above pre-industrial levels

REF = No explicit climate 
mitigation policies

Climate scenarios

Modeling framework

Probabilistic projections Development outcomes

See Thomas et al. (2021) for related work

https://www.frontiersin.org/articles/10.3389/fclim.2022.787721/full
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Scenario 1: 
Faster growth 
driven by the 

agrifood system

Scenario 2:
Faster growth 

outside the 
agrifood system

Poverty Headcount Rate (population below $2.15 per day)

Poverty is lower in this 
scenario, but with 

greater uncertainty 
due to climate risks in 

agriculture

Only 1-in-10 chance 
that poverty is lower 

than in the above 
scenario

Assessing Policy Implications

Climate change slows development
• Disrupts agrifood system transformation

• Complicates policy decisions

May not change development policy 
priorities, even if now more urgent
• Agriculture’s is exposed to climate risks

• Agrifood systems likely to remain a major 
source of growth and poverty reduction in 
many low-income countries

Agriculture remains most effective at reducing poverty in Malawi
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Evaluating Risks Outside Agriculture

Impacts extend beyond agriculture
• e.g., river basins, floods, cyclones, sea levels 

IFPRI’s modeling framework captures 
multiple impact channels
• Agriculture: crops, livestock

• Energy: hydropower

• Infrastructure: roads, ports, housing

Off-farm impact channels can be   
worse for rural households
• Economywide food systems approach is key Impacts of climate change on 

agriculture are mostly negative

Much larger losses when road 
damages (flooding) are included

Multisector GDP impacts in Malawi
(GDP in 2050 relative to “no climate change” baseline)

Integrated modeling 
framework

Climate

EnergyAgriculture

Flooding

Sea level rise

Cyclones

Infrastructure

Economy

Rivers

Arndt et al. (2014)

See IFPRI 
website
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Agriculture

RoadsRoads & agriculture

Impact channels

Agriculture only

https://watermark.silverchair.com/eju013.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAvEwggLtBgkqhkiG9w0BBwagggLeMIIC2gIBADCCAtMGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMNrWr1bfQY02sVku2AgEQgIICpLx7Y4qJg6cPS_xsr7UQHTIibYzpwFn0uYMXt6u68YbO5pDbv9vF-yaIq0taKDfNZx_ajIrAAbIw3OKr0l1-4wQH1PBEqiauohnQZnWJEuBdczu2U5jbazQmGywdd3SqGm2JxbIqVjSG-LiiWLZKhqZSstGE08n9LzfSeAq8eCjoHg7tRfyccLIXopI2BgJaFZz9EoVbfRU_juBOHiz2a3PzFvM4Tl6V3SjaN7YHYAxKXSo9pOF-Bt8rfpFTNkTAAG-N8BFTrctzVj9qF0lHpORmQKwM3XLUthV-cpBN0TcXTL4bLFI0qlplIQjAVJ1NZ3SkEbqyYX7qMe4QeY9EK4VF_ShgLJVEdKfDJKMep_Q5EjBl57EHi5jTcs-FzR1iZHWknEXliFmM8bMgigDLceDIM6_dC6bHH0u3u_ED8LjwTWqTL0o3oGrPfGI-qSFPkzxg2Npi00QmNZHXOWSw2DiDgMOCkLELpgEUd0zLaUu2cU9HjcO2kj-MU9jhHKR6D0jGusRbnqv9ruaVkozP7DtgoBCRkMsYkbXHTw6Ke6R0DZ5cUbpk2Xf_7I2EGaRc9rHRXrCFyhxucAhQZlZJ-B0I4FEL03MV0TKKDa-tX8Bqtd_IC_hF5cwIiAkQu8Q7ohEu9M2Gl-APt3rTPTzMij9sQp4J7PPR4Zyd7mNlZP1iQhN11rCEgXoE3n4Lt14eVAWztZVz8jb5n4OD-N5A4RfS-T1iFaNBewrm40U9Sgqrp1w5a5tLg4b_mvnspa2pzZ7Am_SXRmq78aMS-mhFx_z-eGowDkarkLrdoogjXwfBCeQPtyoMW7cVg-L9hsVdW0u6HMM5ZyGVd2P04A6ddPb7sR2dxbImqZm0fcdG65O94tWQlrxsF6URpFKiHr_YXQR60LQ
https://www.ifpri.org/publication/sacred-systematic-analysis-climate-resilient-development
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Emphasizing Extreme Events

Frequency of extreme events is likely to 
increase (e.g., droughts) 
• For many, extreme events are the clearest 

manifestation of climate change

• “Stress testing” policies under extreme events is 
becoming crucial (both current and future climates)

Impacts of concurrent crises are 
particularly concerning for food systems
• Studying multi-breadbasket failures (likelihood and 

impacts on developing countries)

1.5°C scenario 
(Global warming above pre-industrial levels)

Reference scenario 
(No explicit climate mitigation policies)

New frequency of 20-year low-yield event by 2060s
(Relative to 2020s reference scenario | Rainfed maize)

1-in-20-year event becomes 
a 1-in-5-year by 2060s

Thomas et al. (2021)

Anderson et al. (2019)

https://www.frontiersin.org/articles/10.3389/fclim.2022.787582/full
https://www.science.org/doi/epdf/10.1126/sciadv.aaw1976
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Broader Research and Policy Engagement

Other climate change research areas

Youth employment 
and livelihoods

(with IFAD)
Mitigation and energy policy
(with South African National Treasury)

Hunger and 
dietary change

Visit IFPRI’s “Climate Change” website

Sulser et al. (2021)

Brooks et al. 
(2019)

Merven et al.
(2021)

Impacting policy 
Examples from South Africa

Nationally Determined 
Contribution 
(with Univ. of Cape Town)

Adaptation 
Scenarios
(National Treasury)

Climate risks for 
central banking
(Reserve Bank)

Arndt et al. (2016)

https://www.ifpri.org/topic/climate-change
https://www.sciencedirect.com/science/article/pii/S0002916522003707?via%3Dihub
https://www.ifad.org/documents/38714170/41187395/09_Brooks+et+al._2019+RDR+BACKGROUND+PAPER.pdf/287f3f48-a822-1eba-d479-c746b7f4ba72
https://sa-tied.wider.unu.edu/article/climate-mitigation-south-africa
https://reader.elsevier.com/reader/sd/pii/S0306261915008119?token=68E0C88262766F8092E1A2B02C63A561A87E997A09764A13E37AABE3EA63CB02A1EAA039EB09EF04D8EB777DC3B678CE&originRegion=us-east-1&originCreation=20230508153314
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