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Wider background
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Extreme weather events induce agricultural production shocks 

● Food production shocks 

threaten food security and 

show “hotspots” of impact 

(Cotrell et al., 2019)

● Increasing frequency and 

severity of weather-induced 

production shocks 

(Seneviratne et al. 2021)
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Projected changes in the frequency of 

extreme precipitation events under 1°C, 

1.5°C, 2°C, 3°C, and 4°C global warming 

levels relative to the 1850–1900 baseline



Trade can buffer shocks but is trade system resilient enough?  

● Trade allows to buffer shocks 

● But trade flows are  also “sticky” 

and path dependent

● Literature looks at how shocks 

propagate through the network 

and the resilience of food trade 

networks 

● Timing is not explicit
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Proportion of domestic 

shocks propagated to other 

countries (Grassia et al 2022)



Objective and research questions
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● How do domestic and global 

weather shocks affect trade flows 

of importing countries? 

● What do short-term policy 

changes add to trade flow 

adjustments?

● How do established trade 

networks affect import responses 

to production shocks?

How does trade adjust in 

response to shocks and what 

factors matter 



Need to analyze beyond aggregate levels that appear resilient

Aggregates 

masks 

fluctuations at 

the commodity, 

regional, and 

temporal levels
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We can enhance learning by more detailed analysis
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• Most studies focus on annual impacts of production 

shocks!

• Severe weather shocks will immediately change 

behaviour of storage agents and traders as information 

travels faster than the manifestation of shocks at harvest 

time  

• Unexpected volatility creates immediate impacts on 

nutrition (e.g. Latka et al., 2023)

• We are interested in impacts in the short-term and across 

cereals



Monthly trade across cereals can fluctuate significantly

Fluctuations  may 

relate to regular 

patterns following 

growing seasons in 

different regions of 

the world and 

irregularities caused 

by (weather) shocks 
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Weather shocks can explain (some of) trade adjustments

● By lowering crop yields, together with potential impacts on transport 

and trade infrastructure. 

● Weather shocks also affect the trade through change in behaviour of 

storage agents and traders

→ ∆ trade volumes, prices

● Weather shocks also induce short term trade policy reactions (Martin 

et al., 2024) further affecting the trade flows
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Some evidence of the impacts exist

● Agricultural exports negatively affected by high temperatures 

(Osberghaus, D. 2019)

● Impacts on imports were found to be more heterogenous with 

small low-income countries experiencing significant detrimental 

effects (Gassebner et al., 2010)

● Dry and wet conditions affect trade differently (Nes et al., 2025)

● Severe shocks have large impacts, while less severe extremes 

have smaller effects (Nes et al., 2025)
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Modelling weather impacts on agri-food trade is emerging

● Results can vary considerably based on whether

○ researchers use annual or monthly data,

○ focus on aggregate trade versus specific crops, or 

○ employ different methods to identify weather shocks 

● The timing of weather shocks is a critical factor (consideration of the 

growing season)

● Weather shocks effects depend on type and severity of the shock, 

crop sensitivity, and growth stage

● Impacts also depend on whether stocks are low or policy responses 
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We use a gravity specification
(Eggers et al., 2022, Larch et al, 2024)
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● Weather shocks 

○ in origin and

○ destination country

○ with L lags of shocks
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We also assess the role of policies and trade connectivity
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● Policies can develop in 

response to or independently 

of weather shocks

● Exporters connectivity 

modifies impact of shocks 

from origin
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We utilize monthly data from Jan 2007 to Dec 2024
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● Bilateral monthly trade quantity and value data at HS6 level 

from Global Trade Tracker

● FAPDA - Food and Agriculture Policy Decision Analysis Tool 

for trade policies 

● Weather shocks at pixel level

○ Standardized Precipitation-Evapotranspiration Index (SPEI)

○ dryness and wetness shocks on all countries that import or 

export wheat, maize and rice worldwide

● Right-hand side variables are standardized



Grains trade quantity is increasing at global level
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Grain trade is getting more diverse
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We create crop-specific weather shocks (month,crop,country)
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● Jackson et al. 2021 provide crop exposures based on crop 

specific, extreme SPEI and growing areas 

→ Problem: only go until 2014, and involve current harvested 

area

→ Have to do it ourselves

● Approach

○ weight each pixel-level index by historic share of growing 

area (“PCAM”-values from Jackson et al. 2019)

○ aggregate to country if index < -2 (dry) or > 2 (wet)

○ only one month before planting to month of harvest end by 

crop by pixel https://sage.nelson.wisc.edu/data-and-models/datasets/crop-calendar-dataset/netcdf-0-5-

degree/

https://sage.nelson.wisc.edu/data-and-models/datasets/crop-calendar-dataset/netcdf-0-5-degree/


Extreme dry and wet conditions are observed frequently 
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Extreme dryness 

defined as SPEI 

below -2, extreme 

wetness defined 

as SPEI above 2. 



Monthly policy variables are constructed from FAPDA 

• Split interventions into:

• Use the number of interventions by crop by 

country from FAPDA - Food and Agriculture 

Policy Decision Analysis Tool, FAO, n.d.)
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20

Policy interventions in wheat sector



The results reveal some relatively consistent patterns
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Sensitivity (impact on value): Maize first, then wheat, little 

effect on rice. Dry conditions worse than wet conditions
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Sensitivity: Similar results when considering impact on 

values but continuous shocks
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Similar impacts found in different country groups
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Being connected to major exporters mitigates the impacts 
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Imports decline almost instantaneously with export restrictions

26



Key messages

● The global food and agricultural trade network has proven resilient in the face 
of past shocks

● Shocks can still lead to substantial short-term disruptions of trade flows

● On global average across bilateral trade links, export volumes decline 
significantly due to a shock, with the effects fading within a period of six 
months

● Effective integration in the global market and well-diversified trade 
connectivity are long-term strategies to build and strengthen resilience to 
shocks
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Current analysis gives ideas for future research

• Move to include predicted production shocks instead of weather 

shocks

• We like to separate impacts of weather shocks from impact of 

protective policies reacting to tight domestic or international market 

situations

• Include global shocks in trade flow specification with past trade 

network determining weights
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