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Motivation

After a hiatus, promoting sustainable agricultural growth is back on

the development agenda.

Climate change is emerging as a major threats to the development of

the sector and might worsen food insecurity

Climate change might a�ect smallholder farmers disproportionately: a

moderate increase in temperatures will have a negative impact on the

production of stable crops

There is an public policy demand for identifying sustainable
agricultural practices that can improve welfare and help farm
households withstand the deleterious e�ect of climate change.
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Motivation

Crop diversi�cation is identi�ed as the most ecologically feasible and

cost e�ective CSA to improve agricultural production and improve

food and nutrition security

Two possible channels:

Diversi�cation towards nutrient dense crops has the potential to

improve nutrition for farm households

Enhancing farm household's income. Though the pathway is not

always direct and linear (food market, knowledge and preferences)

However, the direct causal link between crop diversi�cation and

nutrition is not simple and the existing empirical evidence is mixed.
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Objective

Evaluate the impact of crop diversi�cation on household food and

nutrition security using estimation strategies that address self-selection

and endogeneity bias.

Speci�c objectives :

Evaluate the e�ect of crop diversi�cation on household food and

nutrition insecurity

Evaluate the e�ect of crop diversi�cation on farm household's poverty

dynamics
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Data

Nigeria General Household Survey (NGHS)- 2010-2011, 2012-2013, and

2015-2016

Living Standards Measurement Study � Integrated Surveys on

Agriculture (LSMS-ISA) program of the World Bank in collaboration

with the Nigerian National Bureau of Statistics (NBS)

Panel of 5000 hh and 14,000 individuals

Geo-reference households

Temperature and precipitation data

The Climatic Research Unit (CRU-TS-4.03), University of East Anglia
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Data

Table: De�nition of crop diversity indices

Index Mathematical

Construction

Explanation Adaptation in this paper

Number of crops D=S Richness A Household produced S number

of crops

Shannon-Weaver D = −Σpi ln pI ,D > 0 Proportional abundance and Richness pi is proportion, or relative abun-

dance of a species

D > 0

Composite Entropy D = −
∑p

i pi lns (pi ) (1− 1/S), Proportional abundance and Richness p_i is proportion, or relative
abundance of a species

0 ⩽ D ⩽ 1
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Data
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Data
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Study-1

Objective: Evaluate the e�ect of crop diversi�cation on household food and

nutrition insecurity

Outcome variable: Yearly HH consumption per adult equivalent;

Number of Months a household was food insecure; Household dietary

diversity index

Estimation Strategy: Generalized panel data switching regression

model with correlated unobserved e�ects.
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Results
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Results
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Study-2

Objective: Evaluate the e�ect of crop diversi�cation on farm household's

poverty dynamics

Outcome variable: Poverty status of households Yearly using HH

consumption per adult equivalent

Estimation Strategy: Endogenous switching model that accounts for

both initial condition bias and sample attrition bias.
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Results
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Results
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Results
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Capacity building

A one week training of 15 PhD and Masters students on impact

evaluation in collaboration with University Clermont Auvergne

Mentor 2 Msc students
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Study 3- Climate Change and Child Health

Food insecurity has been responsible for malnutrition in agricultural

households especially in developing countries

Stunting and wasting among children contributes signi�cantly to

human capital development trap in Africa

Childhood nutrition a�ected negatively with rising temperature and

droughts a�ecting welfare and nutrition of young children
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Objective

Investigates the impact of changing temperatures and precipitation on
child health indicators - stunting and underweight.

Speci�cally, monthly maximum average near-surface temperature (◦C )
and total monthly precipitation (mm)

Investigate the di�erent e�ects on children living in rural and urban

areas.

Test the combined e�ects of changes in temperature and precipitation.
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Key Findings
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Study 4 - Climate Smart Agriculture and Welfare

Crop diversi�cation is one of Climate smart agriculture (CSA) to

reduce the vulnerability of agriculture households to food insecurity

challenges

Although a growing body of literature tries to understand the impact

on CSA on yield and welfare improvement,not enough is known about

the joint e�ects of CSA practices, and this warrants further research.
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Objective

Objective: Evaluate the e�ects of adoption of two potentially CSA prac-

tices(namely, intercropping,improved seed and their combination

Outcome variable:Yearly HH consumption per adult equivalent

Estimation Strategy:Multinomial endogenous switching regression

approach for multiple treatments
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Results
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Policy implication

There is a need for climate-friendly policies to mitigate the long-term

e�ect of climate change on malnourishment e.g. Promote human

capital accumulation and nutritional programs at schools on a

particular focus on rural area

Otherwise, climate change could reverse years of progress in lowering

children's malnutrition.

Crop diversi�cation plays signi�cant role in increasing consumption

and reducing the food insecure months, while it has a lesser e�ect on

diet diversity.

Adopting crop diversity is negatively associated with poverty entry but

does not a�ect poverty persistence.

Mitigating the e�ect of climate change on welfare might require

adoption of more than on CSA than one-size �ts all interventions.
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Dissemination + way forward

Conferences

Climate, Disease Outbreaks and WaSH Response on 14th -15th April

2021

ARUA 2021 Biennial International Conference 18-20 November 2021

Biennial Conference of the Economic Society of SA

Publication plan

Crop diversity and welfare dynamics: Empirical Evidence from Nigeria

(with Hiywot Girma � World Development)

Climate Change and Child Health: A Nigerian Perspective (with

Eduard van der Merwe and Matthew Clance) � Journal of

Development Economics)

Climate Smart Agriculture and Welfare (with Hiywot Girma and

Noluthando Mngwengwe, � Journal of Development Perspective)

Impact of Crop Diversi�cation on Food and Nutrition Security of Rural

Households in Nigeria- (with Hiywot Girma - Journal of Development

Studies)
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Thank you!
This work was supported through the Climate Research for

Development (CR4D) Postdoctoral Fellowship [CR4D-19-17].
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