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”Does non-farm income affect food security? Evidence from India” (with Andaleeb Rahman)

[the Journal of Development Studies, 56.6 (2020): 1190-1209.]

”Diversity Deficit and Scale-Flip” (with Naveen Bharathi, Deepak Malghan, and Andaleeb Rahman).

[the Journal of Development Studies, 57.4 (2021): 695-713]

”Fractal Urbanism: City Size and Residential Segregation in India” (with Naveen Bharathi, Deepak Malghan, and
Andaleeb Rahman).

[World Development, Volume 141, May 2021, 105397 ]

”Residential Segregation andPublic Services inUrban India” (withNaveenBharathi, DeepakMalghan, andAndaleeb
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Does Non-farm Income Affect Food Security?
Evidence from India

ANDALEEB RAHMAN * & SUMIT MISHRA**
*Charles H. Dyson School of Applied Economics and Management, Cornell University, Ithaca, NY, USA, **IFMR GSB, Krea
University, Sri City, India

(Original version submitted December 2018; final version accepted June 2019)

ABSTRACT Livelihood diversification through greater non-farm activities has been considered as an important
mechanism to propel growth, lower rural poverty and augment farm income across developing countries. Little,
however, is known about its implications for nutritional outcomes such as dietary diversity. Using a nationally
representative panel survey of rural households in India, and night-time light intensity as an instrumental variable
(IV) for non-farm income, we show that engaging in non-agricultural livelihood has a positive effect on overall
food expenditure, especially on non-cereal items, enabling greater dietary diversity. These findings have crucial
policy implications for nutrition transition in India where agricultural incomes have been stagnant during the last
decade. Our findings further contribute to the existing knowledge of agriculture-nutrition pathways.

1. Introduction

Pathways from agriculture to nutrition often tend to overlook the importance of non-farm activities.1

This leads to an incomplete map of the agriculture-nutrition association given clear implications of
non-farm sources for household food security. Extant empirical literature on the welfare effects of
income diversification into non-farm activities has also ignored its food security dimension, mainly
focusing on the issue of poverty (Barrett, Reardon, & Webb, 2001; Ellis, 2007; Haggblade, Hazell, &
Reardon, 2010).
Understanding the association between non-farm income and food security is also useful from the

point of structural transformation. Along the process of structural transformation, there is a gradual
reduction in the reliance on agriculture as a source of income as well as employment (Timmer, 1988).
Movement of capital and labour out of agriculture also facilitate overall economic growth
(Christiaensen & Martin, 2018; Haggblade, Hazell, & Dorosh, 2007). At the household level,
diversification into non-farm activities reduces income uncertainty which exists because of seasonal
variations in crop production and potentially adverse climatic shocks (Ellis, 2007). Non-farm income
could also ease liquidity constraints enabling greater farm investments which could smoothen
consumption over time (Oseni & Winters, 2009).
Transition out of agriculture is a combination of the ‘pull’ and ‘push’ factors. Pull factors operate

through growth in agricultural productivity; rise in farm income enables households to gradually
diversify into the non-farm sector (Haggblade et al., 2010). When agriculture is stagnant, insufficient
factor returns – from land and labour – ‘push’ farmers into pursuing non-agricultural economic

Correspondence Address: Andaleeb Rahman, Charles H. Dyson School of Applied Economics and Management, Cornell
University, Ithaca, NY, 14853-0001, USA. Email: ar687@cornell.edu
Supplementary Materials are available for this article which can be accessed via the online version of this journal available at
https://doi.org/10.1080/00220388.2019.1640871

The Journal of Development Studies, 2019
https://doi.org/10.1080/00220388.2019.1640871

© 2019 Informa UK Limited, trading as Taylor & Francis Group

http://orcid.org/0000-0001-9218-6911
https://doi.org/10.1080/00220388.2019.1640871
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/00220388.2019.1640871&domain=pdf


Diversity Deficit and Scale-Flip

NAVEEN BHARATHI*, DEEPAK MALGHAN**, SUMIT MISHRA# 

& ANDALEEB RAHMAN ##

*The Lakshmi Mittal and Family South Asia Institute, Harvard University, Cambridge, USA, **Centre for Public Policy, 
Indian Institute of Management Bangalore, Bangalore, India, #IFMR Graduate School of Business, Krea University, Sri City, 
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(Original version submitted September 2019; final version accepted July 2020) 

ABSTRACT We present a comprehensive multi-scale test of the diversity-deficit hypothesis that posits a negative 
association between diversity and development. We develop a ‘scale-flip hypothesis’ that formalises how the 
political salience of diversity is contingent on the level of analysis. We also contribute to the political economy of 
public goods literature using the largest dataset used to date – n ≈ 1.2 million village-year points from a two- 
period panel of all villages in the Indian national census data. We find evidence for ‘scale-flip’ so that there is 
a robust positive association between diversity and public goods at the local level.

1. Introduction

The detrimental effect of social divisions has been termed as ‘one of the most powerful hypotheses’ 
in the political economy of development (Banerjee, Iyer, & Somanathan, 2008). Led by seminal 
works of Easterly and Levine (1997) and Alesina, Baqir, and Easterly (1999), an impressive array of 
scholarship has found disparate empirical evidence for this diversity deficit – especially, the negative 
association between diversity and public goods provision (Alesina et al., 1999; Banerjee & 
Somanathan, 2007; Miguel & Gugerty, 2005). The diversity deficit thesis has also found empirical 
support across a range of outcomes beyond public goods provision including increased conflicts 
(Collier, 2004; Collier & Hoeffler, 1998; Montalvo & Reynal-Querol, 2005); reduced social trust 
(Alesina & La Ferrara, 2002; Dinesen & Sønderskov, 2015); social cohesion (van der Meer & 
Tolsma, 2014); and quality of governance (Alesina & Zhuravskaya, 2011; La Porta, Lopez-de 
Silanes, Shleifer, Vishny, & Vishney, 1999). These empirical findings are rooted in theories which 
emphasise inter-group cohesion (or lack thereof), preference heterogeneity, and intra-group social 
sanctioning, as the mediating channels between diversity and development (Habyarimana, 
Humphreys, Posner, & Weinstein, 2007).

More recently, however, comparative politics literature has mounted a theoretical and empirical 
challenge to the diversity deficit hypothesis by questioning the suitability of sovereign nation-states 
as an appropriate level of analysis (Singh & Vom Hau, 2016). Mixed evidence from empirical tests of 
the diversity-deficit thesis at the sub-national level has added further ballast to these criticisms 
(Gerring, Thacker, Lu, & Huang, 2015; Gisselquist, Leiderer, & Niño Zarazúa, 2016). Despite this 
accumulated empirical base, there is no agreement on whether a universal theory of inter-group 

Correspondence Address: Andaleeb Rahman, Cornell University, 375 Warren Hall, Ithaca, NY 14850, USA.  
Email: ar687@cornell.edu 
Supplementary Materials are available for this article which can be accessed via the online version of this journal available at 
https://doi.org/10.1080/00220388.2020.1802011 

The Journal of Development Studies, 2020                                                       
https://doi.org/10.1080/00220388.2020.1802011

© 2020 Informa UK Limited, trading as Taylor & Francis Group

http://orcid.org/0000-0001-9218-6911
https://doi.org/10.1080/00220388.2020.1802011
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/00220388.2020.1802011&domain=pdf


World Development 141 (2021) 105397
Contents lists available at ScienceDirect

World Development

journal homepage: www.elsevier .com/locate /wor lddev
Fractal urbanism: City size and residential segregation in India
https://doi.org/10.1016/j.worlddev.2021.105397
0305-750X/� 2021 Elsevier Ltd. All rights reserved.

⇑ Corresponding author.
E-mail addresses: naveenb@sas.upenn.edu (N. Bharathi), dmalghan@iimb.ac.in

(D. Malghan), sumit.mishra@krea.edu.in (S. Mishra), ar687@cornell.edu
(A. Rahman).
Naveen Bharathi a, Deepak Malghan b, Sumit Mishra c, Andaleeb Rahman d,⇑
aCenter for the Advanced Study of India (CASI), University of Pennsylvania
b Indian Institute of Management Bangalore, India
cKrea University, India
dCornell University, United States
a r t i c l e i n f o

Article history:
Accepted 2 January 2021

Keywords:
Residential Segregation
Urban
Modernization
Caste
India
a b s t r a c t

We present the first ever large-scale snapshot of urban residential segregation in India at the
neighborhood-scale. Our analysis from 147 largest cities in contemporary India shows how caste-
based residential segregation is independent of city size (our sample includes all cities in India with at
least 0.3 million residents in 2011). The extent of segregation in the largest metropolitan centers with
over ten million residents closely tracks cities that are nearly two orders-of-magnitude smaller. We also
show how residential segregation across a large swathe of urban India mirrors the spatial geometry of
rural India. Our findings call into question one of the central normative promises of modernization in
India and elsewhere — the gradual withering of traditional ascriptive identities such as caste. Our paper
also contributes to the emerging debates in urban segregation by developing an interdisciplinary frame-
work for analytical and empirical operationalization of a neighborhood unit.

� 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Cities are hailed as sites of economic, social, and even political
transformation (Glaeser, 2011; Mumford, 1961). Yet, it is not clear
how (if) urbanization modifies ascriptive identities that define
social structures in an agrarian regime. In the case of India, it has
long been assumed in both scholarship and praxis that larger and
economically more vibrant cities are better able to transcend the
hierarchical cleavages defined by hereditary institutions such as
caste (Jodhka, 2017; Kapur, 2017; Qadeer, 1974). However, there
is considerable empirical evidence that institutions and practices
associated with caste continue to persist in urban India (Mosse,
2018, 2019). Constitutive elements of caste practice including
untouchability, endogamous marriages, discrimination in housing
and labor markets have been documented in India’s largest
metropolitan centers embedded in global economic networks
(Banerjee & Knight, 1985; Deshpande, 2011; Thorat, Banerjee,
Mishra, & Rizvi, 2015). While urbanization in India has trans-
formed and even modulated some aspects of caste inequalities,
caste has not structurally disappeared from urban India (Desai &
Dubey, 2011; Deshpande & Ramachandran, 2019). Thus, the nor-
mative promise of India’s urbanization dismantling social, political,
and economic networks centered on exclusionary caste boundaries
is best studied as a contingent hypothesis rather than as an article
of faith.

In this paper, we investigate the impact of India’s burgeoning
urbanization on caste-based residential segregation. Residential
segregation is an important driver, as well as the product of the
‘‘socio-spatial dialectic” (Soja, 1980) which mediates the relation-
ship between rapid urbanization and potential social transforma-
tion. We examine how (if) spatial organization in urban India
differs from the segregated spaces of village India. Are large well-
established, globally connected, and economically buoyant cities
less or more segregated than fledgling smaller towns? Do urban
growth rates determine patterns of residential segregation? Our
analysis – that to the best of our knowledge represents the first
large-scale neighborhood-resolution analysis of residential segre-
gation in urban India – suggests that patterns of neighborhood seg-
regation in India’s largest metropolises with over ten million
residents closely tracks much smaller towns that are not directly
embedded in global cosmopolitan networks. Indeed, we find that
the ‘‘geometry” (Simmel, 2009) of urban residential segregation
resembles historical division of space in the countryside.

Existing segregation studies in India have relied on aggregate
ward-level data due to lack of data availability at more finer spatial
scales (Bharathi, Malghan, & Rahman, 2019; Sidhwani, 2015;
Singh, Vithayathil, & Pradhan, 2019; Vithayathil & Singh, 2012)
even when it is the immediate neighborhood in which one grows
up as a child that determines opportunities for mobility (Chetty,

http://crossmark.crossref.org/dialog/?doi=10.1016/j.worlddev.2021.105397&domain=pdf
https://doi.org/10.1016/j.worlddev.2021.105397
mailto:naveenb@sas.upenn.edu
mailto:dmalghan@iimb.ac.in
mailto:sumit.mishra@krea.edu.in
mailto:ar687@cornell.edu
https://doi.org/10.1016/j.worlddev.2021.105397
http://www.sciencedirect.com/science/journal/0305750X
http://www.elsevier.com/locate/worlddev

