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IPCC 2019 (SRCCL Chapter 5)



Food system is broken

,
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Schmidt-Traub et al. 2019 (Nature)



Food security status

,

Prajal Pradhan Climate Resilience: Climate Impacts & Adaptation 4
Bodisky et al. 2020 (Scientific Reports)



Environmental implications
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Greenhouse gas emissions

,
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Rosenzweig et al. 2020 (Nature Food)



Sustainable food systems and SDGs

,
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(Pradhan et al. 2021, Rural 2021)



Climate change mitigation potentials

,

Prajal Pradhan Climate Resilience: Climate Impacts & Adaptation 8
Rosenzweig et al. 2020 (Nature Food)



Importance of reducing food system emissions

,
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Clark et al. 2020 (Science)



Measures to mitigate food system emissions

,
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Mitigation synergies and co-benefits
Food system responses
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Demand-side mitigation: dietary changes

,
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IPCC 2019 (SRCCL, Chapter 5)



Diets, health, and climate change

,
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Diets, health, and climate change
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Pradhan and Kropp 2020 (Sustainability)



Recommended healthy diets
Most diets contain either higher than recommended amount of red

meat or lower than advised value of fruits and vegetables.
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Pradhan and Kropp 2020 (Sustainability)



Diets and body mas index (BMI)
Prevalence of BMIs varies with diets for both male and female

population. A larger share of female than male is suffering from

obesity.
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Pradhan and Kropp 2020 (Sustainability)



Diets and Emissions
The production phase agricultural GHG emissions associated with

the diets do not provide a clear relation with the calorie supply.
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Pradhan and Kropp 2020 (Sustainability)



Spatial distribution of diets
The share of global population consuming the low-energy diets

(A–C) decreased from 61% to 31%.

,
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Pradhan and Kropp 2020 (Sustainability)



Food loss and waste emissions

,
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Food loss and waste

• 30%–40% of food is lost and wasted in both developing and
developed countries (Godfray et al. 2010)

• food is lost and wasted across various stages of the food
supply chain (FAO 2011)

• food loss – food decreased during production, post-harvest,
and processing

• food waste – food discarded at consumer level

,
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Food energy requirements

Country scale food energy requirements for 2010 considering moderate PAL in kcal/cap/d

• country with heavy body weights required larger food energy
(e.g. United States, Australia, etc.)

• counties with larger share of adult population compare to
younger population require larger food energy (e.g. China)

,
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Food requirements and waste
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Human development index and food waste (2010)
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Reducing food waste

• emissions increased
from 130
Mt CO2eq./yr to 530
Mt CO2eq./yr
between 1965 and
2010

• may increase
tremendously to
1.9–2.5 Gt CO2eq./yr
by 2050
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Regionalized vs Globalized food systems
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Emissions under different food systems (2010)

Food systems Baseline FW CYG FW & CYG FG

Regionalized 0.150 0.103 0.089 0.061 0.287
Globalized 1.872 1.748 1.869 1.745 1.738

FW: food waste reduction by 50%
CYP: closing crop yield gaps by 50%

FW-CYP: combination of FW and CYP
FG: eight food groups

Global food transport emissions in 2010 is 0.8 GT CO2eq/yr

Regionalization of urban food systems by consuming local and
regional food can halve the emissions due to food transport

,
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Food system innovations

,
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Food system innovations
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Food system innovations

,
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Optimum Nitrogen crucial for SDGs and vice versa

,
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(Ladha et al. 2020, Advances in Agronomy)



Summary

• currently food systems are broken

• response options are available throughout the food systems,
from production to consumption, to fix the broken food
systems

• food systems transformation provide multifold social,
economic and environmental benefits

,
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Thank You...

Supported by

pradhan@pik-potsdam.de
@prajdhan

,
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