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CNBC

• Food trade can improve food security 

• The interconnected food trade system 
can also transmit shocks from trade 
disruptions, war, climate, etc. to food 
security

• Climate change poses a threat to the 
interconnected food trade system

• There is no comprehensive metric that 
links food trade and food security and 
the vulnerability to future global 
shocks 

Food Trade Vulnerability



The Framework
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The Meta Indicators

FAOSTAT –  Food Balance Sheet; Trade Matrix
COMSTAT – Trade Matrix
HARVARD - The Atlas of Economic Complexity

Jx =   ෑ
𝑚

(𝑀𝑊𝑚 ∗ 𝑉𝑈𝐿𝑚)
(1/m)



The Jameel Index Methods 

Jameelindex.mit.edu



Global Risk of Food Trade Vulnerability



Jameel Index by UN Regions (2019)



The Role of Food Trade in Food Security 
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FINDING 1 - NO EASY PATH FORWARD

• NO EASY PATH TO FOOD SECURITY for LOW and LOWER 
MIDDLE-INCOME NATIONS
• Self-sufficiency or imports ?

• WHICH PATH IS SUSTAINABLE and at WHAT COST?
• SELF-SUFFICIENCY MEANS CLOSING YIELD GAP 

• Increased inputs
• Env impacts

• IMPORTING FOOD NEEDS MEAN GENERATING EXPORTS 
• Need energy
• Need human capital
• Need investments



FAOSTAT –  Food Balance Sheet; Trade Matrix
COMSTAT – Trade Matrix
HARVARD - Atlas of Economic Complexity

Historic Global 
Production and Trade 

Data

2014 -2023 JAMEEL INDEX

LOOKING BACKWARD LOOKING FORWARD

FUTURE GLOBAL CHANGE SCENARIOS
A set of development pathways (SSPs) and atmospheric 

concentration pathways (RCPs) with their associated Climate 

Change outcomes 

LINKED GLOBAL MODELS
Climate Change Water & Crop Model
Global Macro CGE Economic Model

Global Ag Sector & Trade Model
Global Bi-Lateral Ag Trade Mode

 

2035 & 2050 JAMEEL INDEX



SSP  DEVELOPMENT SCENARIOS



SSP 2 POPULATION PROJECTIONS
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An Overview of the Global & Climate Change 
Analysis

Change in Jx vulnerability class under broad 
global change 2020-2050 under SSP2



GLOBAL CHANGE SSP2 2050 



Low Income



Lower Middle Income



Upper Middle  Income



High Income



GLOBAL CHANGE SSP2 2050 - RELATIVE CHANGE 



AFRICA



2050 GLOBAL CHANGE IMPACT



SSP2 2050 CLIMATE CHANGE IMPACT



An Overview of the Global & Climate Change 
Analysis

Baseline SSP scenarios Change in Jx vulnerability class under broad 
global change and isolating for climate change 
only between 2020-2050 under SSP2



2050 Low Income CLIMATE CHANGE IMPACT SSP2 



Yield Gap 10 major Crops 2010
Source: Gerber, et al 2024

Crops include barley, cassava, maize, oil palm, rapeseed, 
rice, sorghum, soybean, sugar cane and rice. Relative yield 
gap (shown as the percentage of the attainable yield 
achieved)

Fertilizer Use  
Source: FAO 2020 & Jx2025



FINDING 2  - GLOBAL CHANGE OVER 
CLIMATE CHANGE - GLOBALLY not LOCALLY

•DOMINATED BY POPULATION AND ECONOMIC 
GROWTH
•BY 2050 CLIMATE CHANGE IMPACTS ON CROP 
YIELD  APPEARING, BUT
•TECHNOLOGICAL CHANGE INCREASING  YIELDS 
PLUS AUTONOMOUS ECONOMIC ADAPTATION IS 
DAMPENING CC IMPACT ON SUPPLY

IMPACTS ON 2050 FOOD SECURITY & TRADE VULERNERALITY



FINDING -  3 TRADE A MAJOR COMPOMENT OF 
SECURITY IN 2050

1) FOOD IMPORTS AND EXPORTS
2) AG INPUTS (FERTILIZER,TECH,..) IMPORTS AND 

EXPORTS

HOW DO WE ADDRESS THE VULNERABLE NATIONS?
 The need for investments for 

1) Food production  
2) Export generation for foreign exchange



jameelindex.mit.edu

THANK YOU
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