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Food system is broken

Acattle rancher in Brazil, whe llide with the need to red:

F1X the broken food
system in three steps

Map, model and manage agriculture, biodiversity, trade and nutrition — and build a
global network, urge Guido Schmidt-Traub, Michael Obersteiner and Aline Mosnier.

Schmidt-Traub et al. 2019 (Nature)
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Food security status
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Environmental implications
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Campbell et al. 2017 (Ecology & Society)
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Greenhouse gas emissions

Table 1| Comparison of 2007-2016 mean values and standard deviations of emissions
from AFOLU® and global food system® emissions by component, including food loss and
waste

AFOLU Food system
Components Emissions Percentage of Emissions Percentage of
(GtCO,e yr)? anthropogenic (GtCO,eyr")*  anthropogenic GHG
GHG emissions emissions (%)°
(%)°
Agriculture 6.2 +1.45° 9-14 6.2 + 1457 9-14
FOLU® 5.8 +2.6° 6-16 49 +25% 5-14
Pre- to post- - - 2.6-5.2'¢ 5-10¢
production
Total 120 +£29 17-29 10.8-191 21-37

v
*Mean and 95% confidence interval, using GWPAvaIues of the IPCC AR5 with no climate feedback (GWP-CH, = 28; GWP-N,O = 265).
"Computed using a total emissions value for the period 2007-2016 of 52 GtCO,e per year®. ‘Food-related FOLU for food system columns.
9Rounded to nearest fifth percentile due to assesse? uncertainty in estimates.
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Rosenzweig et al. 2020 (Nature Food)
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Sustainable food systems and SDGs
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Climate change mitigation potentials

Table 2 | Food system supply-side and demand-side technical and economic mitigation
potentials®

Mitigation potential Supply side (GtCO,e Demand side (GtCO,e yr™)
yr)

Technical 2.3-96 0.7-8.0

Economic 1.5-4.0* 1.8-3.4°

3By 2030 at prices ranging from 20-100 USD per tCO,e. By 2050 at prices ranging from 20-100 USD per tCOe.
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Rosenzweig et al. 2020 (Nature Food)
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Importance of reducing food system emissions
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Clark et al. 2020 (Science)
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Measures to mitigate food system emissions

Cumulative food system GHG emissions
(Gt CO,-we; 2020-2100)
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Mitigation
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synergies and co-benefits
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Food system responses
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Change in crop variety

Improved water management
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Methane inhibitors
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Seasonal feed supplementation

Improved animal health and parasites control
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Improved efficiency and sustainability of food processing, retail and agri-food industries
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Demand-side mitigation: dietary changes

Demand-side mitigation
GHG mitigation potential of different diets

Vegan
No animal source food

Vegetarian
Meat/seafood once a month

Flexitarian
Limited meat and dairy

Healthy diet
Limited sugar, meat and dairy

Fair and frugal |
Limited animal source food but rich in calories !

Pescetarian
Diet consisting of seafood

Climate carnivore
Limited ruminant meat and dairy

Mediterranean
Moderate meat but rich in vegetables

0 1 2 3 4 5 6 7 8
Demand-side GHG mitigtion potential (GtCO,-eq yr)
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IPCC 2019 (SRCCL, Chapter 5)
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Diets, health, and climate change

Red meat

Starchy vegetabl, -
Eggs
Poultry
Total dairy
Fish
Vegetables
Fruit Region
I Global
I East Asia Pacific
L
egumes B South Asia
[ Sub-Saharan Africa
Whole grains [ Latin America and Caribbean
[ Middle East and North Africa
B Europe and central Asia
Nuts 3 North America
T T T T T T T T 1
0 100 200 300 400 500 600 700 800
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Figure 1: Diet gap between dietary patterns in 2016 and reference diet intakes of food
Data on 2016 intakes are from the Global Burden of Disease database.” The dotted line represents intakes in
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reference diet (table 1). Willett et al 2019 (Lancet)
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Typical diets across the world between 1961-2013:

an update from Pradhan et al. 2013 (Plos One).
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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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o0 Typical diets Pradhan and Kropp 2020 (Sustainability)
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Prevalence of BMls varies with diets for both male and female
population. A larger share of female than male is suffering from
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|ty (based on BMI data from http://www.ncdrisc.org)
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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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Spatial distribution of diets

The share of global population consuming the low-energy diets
(A—C) decreased from 61% to 31%.
Typical diets 2013

Population

G H I J K

Pradhan and Kropp 2020 (Sustainability)
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Food loss and waste emissions

If Food Loss and Waste Were its own Country,
it Would Be the Third-Largest Greenhouse Gas Emitter
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China United States Food loss India Russia
and waste
GT COE (2011/12)
* Figl all six Including those from land use, land-usa change, and forestry (LULUCF). Country data is for 2012

while the food oss and wasle data IS or 2011 (1he most recent data available). To avoid double counting, the food luss and waste emissions figure should not be
added to the country figures.

[) ‘Source: CAIT. 2015; FAQ. 2015. Food wastage foolprint & climate change. Rome: FAQ.
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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)
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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

Prajal Pradhan  Climate Resilience: Climate Impacts & Adaptation



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

e 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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(Hig et al. 2016, ES & T)
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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
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Regionalized vs Globalized food systems

Net food distance (mllllon kcal km per year) Populatlon (M)
[ J

T T
M~ 10'10%210°10% 10° 10® 107 108 10710%° 0.5 1 5

D

-
3
E

Pradhan et al. 2020 (ES&T)
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Regionalized vs Globalized food systems

Net food distance (million kcal km per year) Population (M)
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Pradhan et al. 2020 (ES&T)
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’ Food systems H 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 COgeq/yr

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

Pradhan et al. 2020 (ES&T)
1K Prajal Pradhan  Climate Resilience: Climate Impacts & Adaptation



Food system innovations

= Coluar agricuture
= Dighal agicultre
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(Herrero et al. 2020, Nature Food)
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Food system innovations
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Fig. 3 | Essential elements for accelerating the systemic transformation
of food systems. These accelerators help achieve healthy and sustainable
diets, productive agrifood systems and improved waste management—
three outcomes necessary to attain sustainable food systems.
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Food system innovations

Median direct effects

Cellular agriculture

Digital agriculture

Food processing
and safety

Gene technology

Health
(personalised)

Inputs

Intensification

Replacement
food and feed

Resource use efficiency

Median estimated indirect effects
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(Herrero et al. 2021, The Lancet Planetary Health)
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Optimum Nitrogen crucial for SDGs and vice versa
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(Ladha et al. 2020, Advances in Agronomy)
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® 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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