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Socioeconomic heterogeneity matters for global
change analysis

» Different vulnerabilities

= different impacts of global
changes and related policies on
well-being

» Different preferences /
consumption patterns
= different impacts on the

environment
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Two examples of integration of socioeconomic
heterogeneity in GLOBIOM

» Demand side: application to India
» Work from IIASA cross-cut project

» Supply side: application to Ethiopia
» Boere E., Mosnier A., et al.




Application to food demand in India

» India 2015 = 1.31 billion consumers (18% of global population)

» Dietary patterns vary per region, socioeconomic and cultural group...

Cereals Meat Milk

Calorie from Cereal Calorie from Meat ~ Calorie from Milk
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Source: Borkotoki et al., in prep.
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Socioeconomic heterogeneity and food demand

» Current progress to take account of food
distribution heterogeneity
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FAO approach fo food distribution

» Adapted to IAMs by Tomoko Hasegawa (NIES)
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Expanding SSP set of drivers

Rural population
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Analyzing and projecting India diets with SEH

» Historical analysis using Consumer

Expenditure Surveys on 1993-2012
» SEH drivers: Consumer survey

Regression
analysis
Religion

Labor occupation (agri/non agri) Projected drivers Driver coefficients
» 11 food groups

Income

Education

State location

Place of residence (urban rural)

v Vv Vv Vv Vv Vv

» Two-stage regression (probit + linear
regression) to assess:
» Whether consumers purchase or not a
food product
» If they purchase a food product, what Future demand
quantity?



Importance of age and gender

>

Projecting food demand requires taking into account heterogeneity in

food requirements depending on age and gender

Physiological food requirements
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Determinant per product

+++: >50%, ++: 10% to 50%, +:1% to 10%
~:-1to 1%, -: -10 to 1%, --: -50% to -10%, ---: < -50%

cereal pulses milk sugar oil egg meat veg fruit misc proc
Intercept 1864 83 425 187 148 11 14 78 31 59 17
Time (10 years) ~ ~ = & @ ~ = = = - -
Residence
Rural(Ref)
Education of HH
Head
No education ++ + = = = ++ = - _— -
Incomplete primary + ~ + + + - ++ +
Complete primary + . - ~ - - ~ - -- +
Completed lower
secondary + . - + - - + - --
Complete upper
secondary(Ref)
Post-secondary - - + - - + - - + ++
Expenditure Group
<750 -- -- -
750-1000 -- -- --- -- -- -- -- -- --- --
1000-1250 - -- -- -- -- -- -- -- -- - --
1250-1500(Ref)
1500-2000 + ++ ++ ++ ++ ++ ++ ++ ++ + ++
2000-2500 + ++ ++ ++ ++ ++ ++ ++ ++ ++ +++
2500-5000 + ++ +++ ++ ++ +++ +++ ++ +++ ++ +++
5000-7500 ++ +++ +++ +++ +++ +++ +++ +++ +++ ++ +++
7500-10000 ++ +++ +++ +++ +++ +++ +++ +++ +++ ++ +++



Main Results : Inclusion of SEH Matters

» Extent of food demand overestimated without considering
heterogeneity
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Supply side

» What are the main
characteristics of farmers behind
production features?

» What are the impacts on various
policies on transition pathways?

:l Transportation and transaction costs

I:I Labor and land costs ‘ 2
:l Capital and input WO rld but In

costs
I:l Risk management tra nS|t|0n
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For each
dominant
production
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Total production cost by unit

»prédléc, 90% of
grain consumption



1. Dataset construction
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New typology to represent farming systems in Ethiopia

» New typology of farming systems built on 4 criteria:

Moisture-reliable Arid-pastoral

1. AGRO-ECOLOGICAL
yAol\|=

Pure livestock

3. ACTIVITY SET Pure livestock

Mixed Wheat-
barley-teff

Pure livestock
Mixed millet-
sorghum

Mixed Wheat-
barley-teff

Mixed millet-
sorghum

Mixed millet-
sorghum

Mixed maize Mixed maize

Mixed perennial Mixed perennial

4. MANAGEMENT Low input

Irrigated — high input

Endogenous intensification >




Activity set
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» Use a multinomial logit .«
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Spatial distribution of AEZ and activity-set
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Agro-ecological zone =~ Dominant activity

... .| moisture reliable Livestock keeping
Millet-sorghum
drought prone
Maize
) arid pastoral
- Wheat-barley-teff
- Perennial

Dominant activity set for all woredas in Ethiopia and distribution of activity
sets by woreda for a selected number of woredas

» Pure livestock and millet-sorghum activity-sets dominate in arid-pastoral
zone, maize in South-West, wheat-barley-teff in highlands in centre,
perennials very concentrated
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Evolution of farming systems: 2000-2030

Agro-ecological zone
[T moisture reliable
[ drougnt prone

nomadic pastoralist
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Scenarios

Base No policy scenario

Infrastructure The development of infrastructure network to improve access to
markets

Irrigation The development of irrigation infrastructures to increase

Fertilizer subsidy

Combined

Potential irrigated area
from FAO (2016).
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I Small pumps - Highly sitable
B small pumps - Moderately suitable

production

Fertilizer subsidies to increase production

A combination of infrastructure, irrigation and fertilizer subsidy
policies

Transport costs after RSDP

Transport costs before RSDP N [USS$ per ton]

N " [USS per ton]
: 2 \ @ Cities > 100 000 inhabitan its
Il small dams - Highly suitable A @ Ciios >100,000 inhabitwits A . s
<5 >
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t
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Transportation costs before and after road
development



Scenario-specific results

» Scenarios show different results in terms of farm management, natural resources and food

security.

-m Fertilizer subsidy
Farm Largest share for Most Largest share for Most intensification:
management medium and high intensification: medium and high Towards high input

input use Mostly towards input use and irrigated land
irrigated land
Natural Smallest uptake of Largest uptake in Largest uptake in
resources cropland cropland: at the cropland: at the cost
cost of forest land  of forest land
Food Smallest increase in Largest increase in
security kcal produced and kcal consumed and
consumed produced
Macro- Smaller decrease in Smaller decrease in  Decrease in prices  Largest decrease in
economic prices prices prices

» A combined scenario is most beneficial in terms of food security, the irrigation scenario
might be more beneficial in terms of income and natural resource protection.



What’'s next?

» Heterogeneity matters, especially for impact literature using SSPs

» Both case studies: climate change impact and adaptation analysis...
» Consumer impact
» Farm system transformations

» Demand side and supply side presented separately
» Closing the loop

» Extension:
» Some more case studies: Zambia, cities?
» Challenge of upscaling
» Data issue... Availability, access...
» Admin resolution, dataset harmonisation

» Global scale: reduced form models taking into account more comprehensive
set of drivers



Thank you
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