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Key takeaway!

All models are wrong,
~—' but some are useful.
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Agri-food systems in India
from 35000 feet
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0 Food demand

O Employment
Q Livestock feed requirements

O 14.5% of India’s population is under-

adult women

of the population

global warming)

cereal crops (rice and wheat)

O Strong dependence on the agricultural sector

nourished, high rates of stunting (38%) for
pre-schoolers and underweight (23%) among

0 Healthy diets not affordable for over 2/3rds

O Agriculture sector (including livestock) emits
18% of Greenhouse Gas Emissions (causing

0 80% of freshwater used for production of

ONNECTING THE DOTS ACROSS SYSTEMS

Agri-food systems in India:
 Generate hidden economic costs to the tune of

1.17 trillion USD 2020 PPP (~220 trillion INR)
* Social, Economic, Environmental and Health costs

 Largest share due to health costs (0.73 trillion)

» Total PDS budget was 2.42 trillion INR in 2020-21

Additional challenges ranging from

* increasing pressure on natural resources (soils,
water, air, forests)

climate change

fragmenting land holdings,

increasing urbanization,

and high rates of malnutrition amongst
children




DELIVERING FOR NUTRITION IN SOUTH ASIA Dé[!: N @ CONNECTING THE DOTS ACROSS SYSTEMS

Agri-food systems in India:
e Generate hidden economic costs to the tune of 1.17 trillion USD
2020 PPP (~220 trillion INR)
» Social, Economic, Environmental and Health costs

» Largest share due to health costs (0.7 3 trillion)

» Total PDS budget was 2.42 trillion INR in 2020-21
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Hidden Costs by Category: India vs LMICs
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Burden of disease - India
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Healthy life

DALY (Disability Adjusted Life Year) = Years lived with disability + Years of Life lost compared to

expected lite years I '\

What risk factors drive the most

death and disability combined?

Population dynamics

Risk factor exposure == Pgst e= Past eee Forecasted
. . . - by age, sex, and . 1990 2017 2100
What risk factors drive the most death and disability location Life ® Females  60.4 70.2 80.7
combined? expectancy | o ks 589 678 78
. g::i:::;;:;occupanonal risks The GlObal Burden Of Disease (GBD) e 21:males Age Males
Behavioalsks estimates disability-adjusted life- o
Risk 2009 rank 2019 rank Change in DALYs per 100k, 2009-2019 years (DALYS) for 87 riSk fa CtO rs and gg
alnutrition 1 =4, : . . . e
— g . : — combinations of risk factors for 204 .
ir pollution -941, . .« . . 65
e - _ S— countries. Thisis led by the Institute ;
Tobacco 0 4 + -2712 f—Qr—He-a‘lI‘h—Mg—tng-s—a'n—d . Popﬁl |ati0
High fasting plasma glucose (7] 5 4 +682.9 ElLa.l_U.aI.IQD (IHME) at the UnlverSIty by &x and
Distary risks 0 6 442556 of Washington, Seattle (USA) agé class
High body-mass index [10] 7 4 45370 150
WasH (3] ® +-l4gs2 70M 50M 30M 10M ’ 0.0 20Mm M BOM 80M
Light n P Population Population


http://www.healthdata.org/gbd
http://www.healthdata.org/gbd
http://www.healthdata.org/gbd
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What risk factors drive the most death and disability
combined?

Metabolic risks
. Environmental/occupational risks
Behavioral risks

Risk 2009 rank 2019 rank Change in DALYs per 100k, 2009-2019
Malnutrition (1) 1 ¥ 44779

Air pollution (2] ® 4 -941.4

High blood pressure (4) 3 4+ +189.9

Tobacco 0 4 + -272

High fasting plasma glucose 0 5 4+ 6829

Dietary risks (6) 6 ++2556

High body-mass index (10] 7 4 45370

WaSH (3) @® 4 -1,486.2

High | Ml (o o & LR D
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Can an agri-food systems’ transformation reduce
some of these impacts?
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FSEC

The Secretariat, Research &
Commission Analysis

3 Co-chairs e o EAT runsthe Programme Management Office,
Responsiblefor strategicand EA T. responsible for 1)coordinating activities of the

S . commission,and 2) communications and engagement.
scientific leadership

e_ﬂ_ﬂ PIKleadsthe technical workstream on integrated
=== === economic
15 Commiissioners Pk ion/i i
assessments and the costs of action/inaction.
PTOVid‘ einputto research gAaThe Food and Land Use Coalition leadsthe technical
direction, Coalition workstream on policies and political economy.

content development

Foodsystemeconomics.org
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Population and Income Projections
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Dietary Health model
Premature Mortality

Intake
Food composition
Bodymass index

er Payments

Food Demand Model
Underweight
Obesity

Expenditure for agric. products
Agricultural Employment
Agricultural Wages
Bioeconomy Supply
Production Costs

Extended modelling framework - soft
linked to other models to answer multitude
of indicators and food system goals
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Food system measures

* Demand and supply side measures

» 23 Food System Measures (FSMs) and 5
transformations outside the food system

* Each FSM is evaluated individually and in
packages

* 5 packages align with the UNFSS Action
Tracks - diets, livelihood, biodiversity
protection, agriculture management, and
cross sector transformation

Operational Goal

&d

Diets
Consumption of

healthy diets by all

Livelihoods
Strong livelihoods
throughout the
food system

L]

Biosphere
Protection of intact
land and restoration

of degraded land

Ze,

Production
Environmentall
sustainable production
throughout the

food system

Food system measures

+ Eradication of undernutrition

= Stabilization of obesity

« Convergence towards healthy diets
+ Halving food waste

« Trade liberalization
= Wage increases in agriculture
= Capital substitution

+ Reducing emissions from
deforestation and forest degradation
[REDD+)

+ Land conservation

« Peatland rewetting

« Water conservation

« Biodiversity offset

« Mitrogen efficiency

« Longer crop rotations

« More landscape habitats

+ Emission mitigation from rice cultivation
+ Livestock management

« Manure management

= Soil carbon management

fe

External
Sustainable
transformations
external to the
food system

+ Slower population
growth

+ Equitable human
development

« Sustainable energy
transition

« Increase in bioplastics
+ More timber construction
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Operational Goal Food system measures

« Eradication of undernutrition
g « Stabilization of obesity
« Convergence towards healthy diets

Diets « Halving food waste
eLs

Consumption of

healthy diets by all

Healthy diets in this case is the EAT Lancet Recommendations. NIN recommendations have also
been tested
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Dimensions and indicators of food system transformation evaluated
Total 14 indicators evaluated

. > Underweight population (in million people)
Bl Health H: . Obesity(in million people)
> Premature Mortality (million years of life lost)

I Social S:

Expenditure on food products (USD/person/year)
Poverty (Million people below 3.20 USD/day)
Agricultural employment (million people)

YV VV

> Nitrogen surplus: (Mt Nr/year)
» Crop diversity (Shannon index): agriculture/ unmanaged
Environmental grassland an agriculture / forest conversions (ecosystem services)
E: > Biodiversity Intactness Index
> Water environmental flow violations: from agriculture (e.g.,
irrigation) (in km3/year)
» AFOLU GHG emissions: N20O, CO2, and CH4 emissions from farms,
pre-and post- production and land use change

> Bioeconomy supply (in billion USD 05/year)

- Economic = » Production costs (in billion USD 05/year)
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» Underweight population (in million
people)

> Obesity (in million people)
> Premature Mortality (million years of
life lost)
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Scenario and Main Results heatmap
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Economy
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a) Diet compositions by food groups across scenarios
Solid line represents 2200 kcal

Food Groups

Wheat
1500 1 [ OtherCereals
[ Pulses
[ oils
[ OQilCrops
[ Sugar
1000 A FruitsVegetablesNuts
Dairy
MeatEggsFish
RootsTubers

OtherProcessed

@ C}é %Qr]’ %QQ
s
Q%

2000 4

Kcallcapita/day

500 1

0 1
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b) Change in nutritional status
in 2050 relative to 2020

BASE_SSP2-

Livelihoods -

Biosphere -
Agriculture
CrossSector A

FST SSP2-

-200 0 200 400 600

Million people

Underweight [ Normal weight
B Overweight [l Obese
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c) Change in years of life lost
in 2050 relative to 2020

FST SDP-
FST SSP2- _
CrossSector E—
-30 -20 -10 0 10 20

Million years

B Years of Life Lost
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* Food choices in India are heterogeneous and largely driven by cultural
factors(Custodio et al., 2021; Samaddar et al., 2020)

 PMR and YLL reduce most due to consumption of fruits, vegetables, and
nuts, pulses and reduction in high fat, salt and sugars

« Measures that only focus on total calorie intake may not result in
improved dietary quality - need to target protein-energy malnutrition

(also suggested in Chaudhary et al., 2022; Meenakshi, 2016)
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Takeaways

* Gains are to be had when both science and policy siloes converge

« Co-benefits with 10 indicators (health, environmental, agri employment and
wages, economic costs)

 Trade-offs in 4 indicators (high food expenditures, high economic costs)

* Food systems transformations also need nudges from the outside

(e.g., population growth, income driven socio-economic developments, energy transition
including bioenergy)

* Development of tools and methods that conduct such integrated analysis are
the need of the hour
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Limitations

« High-level datasets used due to lack of spatially explicit high-frequency data at lower resolutions
* Inability to disaggregate results at sub-national levels
* Nations are considered more homogenous than they are! (modelling limitation)

* Policy priorities may not be adequately represented all sectors, some may have been excluded (such as
organic farming etc..) due to lack of data

« Analysis suggests what will happen when a policy measure is implemented, but not how the measure
will be implemented or the costs of implementation of those measures
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Find me here

Vartika Singh




	Slide 1: An inclusive agri-food systems transformation pathway for India 
	Slide 2: Acknowledgements
	Slide 3: Key takeaway!
	Slide 4: Agri-food systems in India from 35000 feet
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Burden of disease – India 
	Slide 9
	Slide 10: Can an agri-food systems’ transformation reduce some of these impacts?
	Slide 11: Food Systems Economics Commission (FSEC)
	Slide 12: FSEC
	Slide 13: Methodology
	Slide 14
	Slide 15: Food system measures
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Results
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Conclusion 
	Slide 27: Takeaways 
	Slide 28: Limitations
	Slide 29

