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Abstract

This paper examines whether the combined participation in workfare and food grain subsidy programmes in India impacts
the nutritional and health status of women and children, using body mass index (BMI) and short-term morbidity as indi-
cators. Based on a nationally representative panel data survey conducted in 2005 and 2012, we estimate the participants’
average treatment effects by applying a semi-parametric differences-in-differences (DID) approach on the full sample and a
regression-based DID approach on a matched sample. We find that simultaneous participation in these programmes lowers
women’s morbidity by at least 25%, but women’s BMI increases only in states implementing those programmes well. For
children, there is no robust evidence of impacts. Our results suggest that various social protection programmes can operate
synergistically and deliver positive impacts on children and women’s nutrition or health, even though this is not their main
objective. However, the effects are heterogeneous and confirm that the nutrition and health benefits, reached through a
combination of the two social protection programmes, are mediated by intrahousehold dynamics. Synergistic and mediating
effects must be considered in future efforts to upscale social protection in the Global South in order to deliver simultaneous

progress across the Sustainable Development Goals.

Keywords Social protection - Synergies - Nutrition - Morbidity - India - Asia

1 Introduction

Ever since the adoption of the Sustainable Development
Goals (SDGs) in 2015, there has been considerable atten-
tion devoted to conceptualizing and operationalizing inter-
linkages between the SDGs, so that social policy can oper-
ate in a more holistic or integrated way (UN, 2018). There
is increasing recognition that large-scale social protection
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programmes can decrease risks associated with livelihoods
of the poor (Kanbur, 2015) and evidence suggests that they
can contribute to putting these synergies into practice, even
if specific goals of the programmes are somewhat narrow
(BMZ, 2017; Cluver et al., 2016). The role of social protec-
tion in resilience, cutting across SDGs (poverty, food and
nutrition security, health, employment, gender, and more),
has also been highlighted as the COVID-19 pandemic
unfolded (ILO, 2020, Pérez-Escamilla et al., 2020).

Social policy in developing countries can have varying
goals, target groups and can take different forms, for exam-
ple, cash transfers (with or without conditionalities), insur-
ance, workfare programmes, food aid and subsidies. While
there is a rich body of evidence on whether these schemes
effectively target the poor and whether they fulfil their stated
objectives, there is comparatively less literature on the syner-
gistic potential of these programmes to promote SDG goals
more generally and their ability to impact goals that are not
explicit goals of the programme. Many programmes are
increasingly redesigned or bundled with other programmes
to more explicitly address multiple goals (See Berhane et al.,
2020, Shigute et al., 2020; Shigute et al., 2017; Soares et al.,
2016; Pace et al., 2017; Jensen et al., 2017) for discussions
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on Ethiopia’s workfare program, in particular.). There is
also a need to understand better whether the convergence of
benefits from different programmes to a single household
accrues equitably to all household members, especially to
women and children (Berhane et al., 2020).

In this paper, we investigate whether large-scale social
protection programmes that purportedly focus on alleviating
poverty and hunger (SDGs 1 and 2, especially targets 1.1,
1.2, 1.3, and 2.1), can have synergistic impacts on nutri-
tion (SDG 2, target 2.2) and health (SDG3) as well, and in
ways that forward gender equality (SDG 5). To that effect,
we analyze the nutrition and health impacts of two large-
scale social safety nets in India: a workfare program, the
Mahatma Gandhi National Rural Employment Guarantee
Act (MGNREGA), and the in-kind distribution of subsi-
dized foodgrain, the Public Distribution System (PDS), on
selected aspects of nutrition and health: — BMI/Z scores and
morbidity for women and children. Specifically, we ask: are
these programmes also “nutrition sensitive’ even if nutrion
is not an explicit focus of the programmes (Ruel et al.,
2013), do they deliver synergistic benefits and, finally, do
these household—focussed interventions have the ability to
reach vulnerable members within the household, especially
women and children?

The MGNREGA is among the largest public works pro-
grammes in the world. Rolled out in three phases over the
years 2006 to 2008, it guarantees, in principle, each rural
household a minimum of 100 days of manual, unskilled
work on demand for wages established according to the
task undertaken. Unlike the earlier programmes it replaced,
namely the Food for Work (FFW) programmeand the Sam-
poorna Gramin Rozgar Yojana (SGRY), the MGNREGA
has a high participation of women, and contains several
elements that fosters such participation (see Holmes et al.,
2011; Khera & Nayak, 2009; Narayanan & Das, 2014 for
example). The PDS is the largest subsidized food grain
distribution scheme in the world and has been operational
since the 1960s, with some major changes in the 1990s that
involved targeting the poor as opposed to universal cover-
age. The programmeinvolves entitlements of rice and wheat,
with pulses, sugar and oil provided additionally in several
states, at subsidized rates. In general, eligible households
might choose to use the PDS or not and are constrained in
part by the administrative quality of the distribution sys-
tems. Nationally representative data in India suggest that in
2011-12, around half of all rural households were buying
some rice or wheat from the PDS and close to a quarter of all
rural households had at least one member who had worked
for at least one day on the MGNREGA during the year pre-
ceding the date of the survey (Narayanan & Gerber, 2017).

There are two potentially opposing pathways through
which the MGNREGA and PDS might influence the nutri-
tional and health status (Narayanan & Gerber, 2017). A
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household’s participation in the MGNREGA augments
incomes through wages earned as long as it does not crowd
out private employment; similarly, accessing food grains
at subsidized prices from the PDS represents an implicit
transfer that frees income that might have otherwise been
directed to food grains. The income thus gained or saved
could then be used for investments in improving children’s
health such as child immunization, institutional delivery of
mothers, their antenatal and postnatal care, etc. or to improve
the household health and sanitary investments. The works
created under the MGNREGA, such as toilets and drink-
ing water sources, enabling cultivation, can also potentially
serve to protect nutritional status and health.

On the other hand, to the extent that the MGNREGA
attracts women’s work effort, it could crowd out time spent
on providing care to their children, which can impact child
nutrition in various ways, or on seeking healthcare for them-
selves or for their children. Further, since the MGNREGA
work involves substantial physical effort, if it is not compen-
sated with adequate intake of calories it could leave adults
worse off, especially given the well-documented phenom-
enon of substantial delay in paying wages to the MGNREGA
workers (Khera, 2011b) and the fairly low wages offered to
programme participants. Similarly, if access to subsidized
food grains through PDS crowds out, rather than crowds
in, a diverse food basket, this would have negative conse-
quences for some aspects of nutrition and health.! These
pathways are further mediated by intrahousehold allocation
of resources, given that both the MGNREGA and PDS are
entitlements at the household level, even if the MGNREGA
wages accrue to the individual worker.

Recent literature documents wide-ranging impacts of these
two programmes, notably on consumption expenditure, food
intake, wages, etc., but few have focused on nutritional and
health impacts (as noted in Bhatia et al., 2016; Sukhtankar,
2016; Narayanan & Gerber, 2017 and Pingali et al., 2017).
Those that assess impacts on nutritional status do so for par-
ticular subpopulations (such as children) in specific geogra-
phies (Gaiha et al., 2010; Jha et al., (2011); Thampi, 2016;
Dasgupta, 2017; Krishnamurthy et al., 2017; Kumar & Joshi,
2013; Bagavathinathan & Chaurey, 2020, Uppal, 2009).
Using national data, others focus on a single programme and
find that the PDS has limited or no impact on Body Mass

! In the literature on the PDS, the dominant view is that the PDS
represents both a price and income effect. The in-kind transfer rep-
resented by the PDS frees up income of the household that would
have been directed to essential and price inelastic commodities and
therefore is akin to an income transfer. Thus, the price subsidy itself
embodies both an income and substitution effect. Thus although the
MGNREGA mainly operates via income and the PDS via prices,
in reality, we are constrained by our inability to neatly separate out
income from price effects.
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Index (BMI) (Desai & Vanneman, 2015), or that the effects
are apparent in some states but not in others (Thampi, 2016).
Sharma (2015) finds that MGNREGA participation reduces
children’s morbidity. This paper expands on this literature and
is to our knowledge a first attempt at including both MGN-
REGA and PDS participation, potential synergies between
them and the differential impacts on women and children.

We investigate whether women and children in house-
holds that utilize both the PDS and MGNREGA fare better
in terms of nutritional and health status than if they had not.
There is considerable evidence today suggesting that house-
hold benefits are not necessarily evenly distributed across
household members and that norms and practices governing
intra-household allocation could leave women in the house-
hold worse off (Brown et al., 2019a, b; Lentz et al, 2019).
In the same vein, development literature identifies earnings
accruing to women in the household as empowering and
note that women often direct earnings from social safety nets
to human capital investment (which would reflect in chil-
dren’s well-being; Maity (2020) for example). This aspect
is particularly interesting in the context of the MGNREGA
where wages accrue to individuals.

In focussing on nutrition and health outcomes of women
and children in participant households, we ignore spillover
or general equilibrium impacts on non-participants as well.
These could be positive (if for instance, the MGNREGA
pushes up wage rates overall) or negative (if for instance,
PDS increases food prices overall or promotes food grain,
at the cost of dietary diversity). Nor are we able to com-
ment on the direction of impacts for adult men, for whom
we do not have comparable data. These remain limitations
of the analysis.

The rest of this paper is organized into 4 sections. Fol-
lowing this introduction, in Section 2, we discuss the
data, empirical strategy and broadly the methods. Sec-
tion 3 presents the results. In Section 4, we present a set
of robustness checks we implemented. The final Section 5
concludes the discussion.

2 Methods

The paper uses data from the Indian Human Development
Survey (IHDS), a rich panel that captures anthropometric
and morbidity indicators as well as PDS and MGNREGA
participation, to understand the nature of the relationship
between these safety nets and the nutrition and health of
individuals. The IHDS provides household level PDS con-
sumption, individual level participation in the MGNREGA,
as well as nutritional and morbidity status of individuals at
two points of time in 2005 and 2012. The first round pro-
vides a baseline because it preceded MGNREGA imple-
mentation; the PDS was however already in place at that

time as were other workfare programmes such as the SGRY.
There has been a substantial improvement in extending PDS
coverage during the period 2005 and 2012 (Khera, 2011a;
Rahman, 2014). We observe this in our sample as well. We
attempt to estimate causal impacts of these programmes
using semiparametric difference in differences (DID) and
DID on matched subsamples to mitigate the selection bias.

2.1 The survey

The IHDS is a nationally representative, multi-topic sur-
vey of 41,554 households in 1503 villages and 971 urban
neighborhoods across India. The first round of interviews,
The India Human Development Survey-1 (IHDS-I), was
completed in 2004-5. In 2011-12, in the second round,
IHDS-II, about 85 percent of the households covered in
the 2004-05 round were reinterviewed. IHDS-II covered
42,152 households in 1,503 villages and 971 urban neigh-
borhoods across India.?

Both rounds of the IHDS survey capture household
access to food grains distributed through the PDS while the
2011-12 round captures participation in the MGNREGA
scheme at the individual level. The 2004—05 round captures
an individual’s participation in the SGRY and Food-for-
work programmes.® Based on this, we classify households
as participating in the MGNREGA programme if at least one
member of the household has worked in the programme for
at least a day in the year preceding the date of the survey.
Since it is unlikely that participation for just a few days has
any meaningful impact, we also use models that account
for the number of days of participation; these are described
later in the paper. We define a household as utilizing PDS if
it has purchased any quantity of rice, wheat, sugar or other
cereals in the past 30 days prior to the date of the survey. As
mentioned before, although the PDS was already in place
during THDS-I, its reach expanded considerably by 2012,
when THDS-II was undertaken. For example, the proportion
of women who live in a household which utilized the PDS
has increased from 36.16% in 2005 to 58.63% in 2012. In
the children’s sample, this proportion increased from 27.21%
in 2005 to 51.08% in 2012. We identify four categories of
households — those that participated in or utilized both the
MGNREGA and the PDS in 2012, those that access either
programme (but not both) and those that access neither, so
that we have four mutually exclusive categories of sample
households. In our analysis we combine the latter three into

2 http://www.ihds.umd.edu/. Accessed October 20, 2016.

3 Very few households have participated in SGRY/ Food for work.
For the women sample this accounts for 0.38% of all observations
in 2005 and for the children’s sample, this accounts for 0.52% of all
observations in 2005.
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one group, to be able to isolate the synergistic effect of par-
ticipation in both programmes.

We conceptualize a treated household as one that accesses
both programmes. Treatment is defined at the household
level because of difficulties in apportioning the PDS entitle-
ments to different members of the household. The compari-
son group pools households that use either of the two pro-
grammes but not both, and those that use neither program,
to yield estimates of the combined impacts of PDS and the
MGNREGA. Although it is well-established that those who
don’t access either programmeare predominantly those that
self-select out, we choose to retain them in the comparison
group due to possible exclusion, elite capture and mistarget-
ing, that exclude households that observationally resemble
participant households. If on the other hand, better off par-
ticipants select out so that this group is more likely to have
better nutritional and health status to start with, any impact
we might detect using this comparison group would likely
be conservative estimates.

The outcomes of interest are BMI and morbidity
for individuals. We use morbidity — number of days of
short-term illness in the month preceding the date of the
survey as a proxy of health status and the Body Mass
Index (BMI) as a proxy for nutritional status, especially
macronutrient adequacy and captures the whole spec-
trum of nutrition from thinness to obesity. Both meas-
ures are somewhat coarse indicators but are widely used
in survey-based research. In developing countries such
as India, there is substantial evidence that low BMI is
correlated with low physical work capacity, higher mor-
tality (Satyanarayana et al., 1989), higher morbidities,
and a lower income (Deolalikar, 1988). Low BMI in
women impacts reproductive outcomes. Women with a
low BMI tend to give birth to a greater proportion of low
birth weight babies compared with those of normal BMI
(Kulkarni, et al., 2006, for example). Short-term morbid-
ity involves subjective assessments of one’s own health.
One concern is that this might be measured with error;
however, the longitudinal nature of the dataset redresses
to some extent the concern about systematic differences
across individuals with respect to self-reported morbidity
(e.g. using fixed effects in a panel framework).

Further, although there is a large random element to short
term illnesses, there is an established positive correlation,
i.e. a systematic relationship, between socio-economic sta-
tus and health as represented by morbidity (Glymour et al.,
2014; Phelan et al., 2010). Socio-economic status has been
identified as a “fundamental determinant of health”. That
said, this study inherits limitations of data availability that
pervades literature in this field, including seasonality effects
within and across survey rounds. Our estimation therefore
controls for the quarter of the calendar year in which the
survey was conducted.

@ Springer

For the purpose of this study, we have considered those
aged 15 and above as adults and those aged below 15 as
children. Since we use two rounds of a longitudinal data that
span across seven years, it is possibile that a few individuals
who are aged below 15 in the first round are aged above this
threshold in the second. To maintan the panel structure, we
consider data only for those who are aged below15 years
(15 and above) in both the rounds for the children (women)
sample. The IHDS surveys collected anthropometric data for
children. Using the WHO guidelines, we construct Z-scores
for BMI-for-Age (BAZ) for these individuals,* excluding
individuals whose BAZ is deemed implausible according to
the WHO guidelines and those whose BAZ was missing for
one or both the years. This left us with 15,408 observations
(7,704 for each year) of children aged below 15 years in
both the years. To maintain a consistent sample, we restrict
our analysis of the morbidity outcome also to these 15,408
observations for whom the BAZ is also available.

The IHDS also captures the anthropometric data for ‘eli-
gible’ women who are defined as those who were ever mar-
ried and are in the age group of 15-49 years. Ever-married
women who were interviewed in IHDS-I “but were no longer
eligible i.e. older than 49 years of age” were interviewed as
well.> We focus on women who were interviewed in both
rounds, for whom BMI was recorded in both rounds. We
dropped 160 women, whose BMI is implausible as per WHO
norms. Consequently, the analysis was conducted on 32,964
observations for women (i.e. 16,482 individuals per year).
As with the children’s sample, we restrict our analysis of the
morbidity outcome to these 16,482 women for whom the
BMI is also available.

2.2 Summary statistics

In the children’s sample in 2012, there are 1255 (16.29%)
children who belong to households that use both PDS and
MGNREGA, 2680 (34.79%) children belong to households
use only the PDS, 674 (8.75%) belonging to those house-
holds who use only MGNREGA and 3095 (40.17%) children
who use neither of these two programmes. In the women’s
sample in 2012, there are 2764 individuals (16.77%) who
belong to households accessing both PDS and MGNREGA,
6900 (41.86%) belonging to households who use only PDS,
996 (6.04%) belonging to those households who use only
MGNREGA and 5822 (35.32%) who use neither of these
two programmes. The distribution of household access is
therefore broadly comparable across the two groups.

* We use the STATA igrowup package for calculating the BAZ
scores for those aged 0- less than 5 years; and WHO Reference 2007
package for the BAZ scores for those aged 5 or above.

5 IHDS 2011-12 User Guide, pg. 8.
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Table1 MGNREGA & PDS
Participation and Health status

Mean BAZ/BMI Proportion reporting Average

Number of  Percentage

N short term morbidity days of observations of total

of the IHDS Sample, 2011-12 morbidity
Children
Both -1.156 0.24 1.392 1255 16.29
Only PDS -0.952 0.19 0.939 2680 34.79
Only MGNREGA -1.195 0.24 1.332 674 8.75
Neither -0.976 0.23 1.247 3095 40.17
Either + Neither -0.989 0.21 1.128 6449 83.71
All -1.016 0.22 1.171 7704
Women
Both 21.014 0.25 1.637 2764 16.77
Only PDS 21.725 0.2 1.507 6900 41.86
Only MGNREGA 20.5 0.29 2.253 996 6.04
Neither 22.072 0.23 1.657 5822 35.32
Either + Neither ~ 21.783 0.22 1.625 13,718 83.23
All 21.655 0.22 1.627 16482

Source: Computed by authors based on IHDS-II

In general, those who use neither programme seem to
have better indicators of BMI and less morbidity, especially
among women (Table 1). This could be indicative of selec-
tion effects, such that those with worse indicators might
select into the programmes with others self-selecting out.
This is not surprising since the MGNREGA pays minimum
wages for manual unskilled work and the PDS provides rela-
tively poorer quality grain — both tend to select in the rela-
tively poor (Liu & Barrett, 2013). To the extent that nutrition
and health are correlated with economic status, this offers
some suggestive evidence that despite recorded instance of
elite capture and patronage in programme allocation, at the
aggregate level, both programmes appear to be reasonably
well targeted, mitigating the serious threat of possible selec-
tion bias on account of unobservable characteristics. To fur-
ther examine the issue of who utilizes these programmes, we
implement multinomial logit models for participation in the
two programmes. We use “only PDS” as a base category,
with the other three categories being “only MGNREGA”,
neither programme and both programmes. These results are
available in Annexure (Tables Al and A2). Our findings
confirm the pro-poor nature of both programmes. Relative
to only PDS, those participating in neither programme tend
to have more sendentary occupations, have an adult who
has better education than the base group, belong to upper
castes, are wealthier in terms of land holding. In contrast
those participating in both programs tend to have less sed-
entary occupations relative to the “only PDS category”, have
members whose highest education is less than for the base
group, belong to the marginalized castes and are poorer in
terms of land holding. In states that are known to have better

implementation capacity (“Star” states, discussed later)
households are less likely to belong to the “neither pro-
gramme” category and more likely to use both programmes
relative to the only PDS category. The relative odds of being
in households that access only NREGA versus households
that access only PDS are higher in ‘Star”; the relative odds
reduce with an increase in most educated adult’s education
level; the odds are higher for lower caste households; and
reduce with household’s per-capita income but increase with
land size. These results are similar for both the women’s
sample as well as the kids’ sample. As such therefore, we
would need to correct for such systematic patterns in selec-
tion into participation before we can uncover any synergistic
impacts of the programmes.

2.3 Empirical strategy

We employ two different approaches to answer the set of
questions at hand. Our preferred approach is a semi-para-
metric difference-in-differences approach (SDID) proposed
by Abadie (2005) to identify Average Treatment Effect
on the Treated (ATT). Given that those who use both the
MGNREGA and PDS could be systematically different from
those who use “neither or one” of the programmes based
on observable characteristics, estimates that ignore this are
likely to be biased. This approach addresses the imbalance in
characteristics between the treated and comparison groups.

The additional advantage that this approach has over a
traditional difference-in-differences (DID) approach is that
it can address violations of the parallel trends assumption:
that in the absence of treatment the outcome variable would

@ Springer
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have followed the same trend in the treated and untreated
groups (Houngbedji, 2015). Accordingly, SDID is given by
Pd=1) " 1-z(X,)

ey

where Ay is the change in outcome over the two periods, d
is the treatments status, X, is the vector of baseline charac-
teristics that drive selection into treatment, ﬂ(Xb) is the
propensity to get treated. The estimator is a weighted aver-
age of the difference of trend (Ay) across treatment groups.

It reweights the trend for(un)treated participants based on
(X,

1-n(X,,

characteristics. The term ( 1() is) an unbiased estimate of ATT
if the following assumptions hold: (i) given the baseline
characteristics, the treated and control units that share these
characteristics would have the same treatment effects and
(ii) the propensity score for the treated is a subset of the sup-
port of the propensity score for the untreated. We believe
this approach is relevant given the limitation with our data
that we cannot explicitly test for parallel trends. Further, in
the case of the MGNREGA and PDS, both pro-poor pro-
grammes, selection characteristics could also affect the out-
come differently for those with different characteristics and
hence the SDID approach is more appropriate in this
context.

SDID estimates are however sensitive to the type of
approximation used for the propensity score and we there-
fore use both the simple linear probability model and a series
logit estimator (Hirano et al., 2003) to estimate propensity
scores rather than a simple polynomial series or orders of
polynomial approximation. In all the models, we estimate
propensity scores using the same set of covariates relating to
the individual’s baseline (2004-05) characteristics.

This approach identifies the combined impact of par-
ticipation in both programmes. However, to isolate the
additional impact (or synergy) from participating in both
programmes vis-a-vis participation in either program, we
implement a Difference-in-Differences on a matched sub-
sample using the propensity score (PSM). We perform the
PSM analysis using the 2005 sample and keep only the
matched individuals from 2005 and merge them with the
panel so that the DID analysis is done only for the matched
individuals.® In these models, while exposure to both pro-
grammes is the causal variable of interest, we present the
version that controls for programme participation in MGN-
REGA and PDS. This enables us to isolate the synergistic
impact, if any, over and above the independent association

their propensity score that derives from baseline

6 This is different from a DID model that weights the observations
using propensity score. A recent example of the latter approach in the
context of India is Unnikrishnan and Imai (2020).

@ Springer

of the PDS and the MGNREGA with individual nutrition
and health.”

In these models, we cluster errors at the household level,
given that programme participation is at the household level
and given that our sample comprises multiple respondents
from the same household.

3 Results and discussion
3.1 SDID analysis

For the SDID analysis, we use the following variables from
the baseline survey for the estimation of the propensity
scores: income per-capita (excluding the income received
from SGRY/FFW) and its square, land size, education of
the household head (for children sample)/occupation (for
women), adult sex ratio, number of married females in the
household (proxy for family structure), social group, house-
hold’s participation in SGRY in 2005, household’s partic-
ipation in PDS in 2005; age of household head, years of
education (for women), an index for assets for measuring
household possessions and housing quality (constructed by
the IHDS), nearest town distance (categorical variable).?
While the MGNREGA was first implemented in 2007, it
subsumed two other predecessors — the Sampoorna Grameen
Rozgar Yojana (SGRY) and the Food for Work programme
(FFW). We consider households’ participation in these pro-
grammes from the IHDS data from 2005 as a predictor for
whether they are likely to participate in the MGNREGA and
hence influence their propensity to be a treated household
in 2011-12.° This is a reliable proxy not only for observable
characteristics that drive selection but also of unobservable
characteristics such as elite networks and political or social
connections that might drive access to workfare.

We recognize that the quality of implementation varies
widely across states, influencing participation and likely also
the benefits accruing from the program. In states where the
MGNREGA was implemented well, it is likely that house-
holds residing in these states are more likely to participate,

7 We also implemented models that distinguish households in this
pooled comparison group by controlling for those households that
participate exclusively in the PDS and MGNREGA. The results are
available on request.

8 The rationale for including income, land size and assets, is to
account for the potentially different sources of inequality in rural
India, that may not be correlated.. While the correlation coefficient
between income and its square is expectedly high at around 0.7, the
coefficient for all the other variables are relatively low, less than 0.33
in most cases.

° There are only 7 observations in the children sample and 18 obser-

vations in the women sample whose households have participated in
SGRY and PDS in 2004-05.
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Table 2 Average Treatment Effects from semi-parametric DID

BMI/BAZ Morbidity

LPM Series Logit LPM Series Logit
‘Women
ATT -0.053  0.007 202577 -0.278™
Constant 0.072)  (0.077) 0.119)  (0.128)
Observations 14676 16482 14676 16482
Children
ATT 0.127° 0157 0.246 0.250
Constant 0.069)  (0.074) 0.160)  (0.167)
Observations 6894 7703 6894 7703

Standard errors in parentheses
*p<0.10; *¥p <0.05; ***p <0.01

relative to observationally similar households in other states.
Following Imbert and Papp’s (2015) classification of states
performing well on the implementation of MGNREGA, '°
we include a variable on whether the individual resides in
one of these seven ‘star states’ or in West Bengal, which,
the IHDS data show, has also been performing well on the
implementation of MGNREGA. Henceforth, these eight
states are referred to as “star-states + . About 37 percent of
the women’s sample and 39 percent of the children’s sam-
ple reside in these eight states. Moreover, there are a few
states where the access to PDS is universal or near universal
and not limited to the poor. Residing in these states could
increase the propensity of a household to participate in PDS.
Based on Khera (2011a) there are four states where PDS is
universal or near universal.!! It turns out these states are a
subset of the ‘star states’. Hence, by controling for whether
the individual resides in one of these ‘star states’, we are
inherently accounting for the state-specific effects of resid-
ing either in those states with universal/near-universal PDS
or in those that implement the MGNREGA well.

We present SDID estimates of Average Treatment Effect
among the Treated (ATT) in Table 2, where the propensity
score is based on a Linear Probability Model (LPM) and
then a Series Logit Estimator (SLE). The number of obser-
vations used in the estimation with LPM is smaller than the
full sample since observations with propensity score greater
than 1 or less than zero are dropped while estimating ATT
using the LPM method. On the other hand, the advantage
with the Series Logit Estimator (SLE) is that it uses a logis-
tic function to estimate the propensity score and hence all
the observations in the sample can be used for the analysis.

10 These are Andhra Pradesh, Chhattisgarh, Himachal Pradesh, Mad-
hya Pradesh, Rajasthan, Uttarakhand, and Tamil Nadu.

Il These are Tamil Nadu, Himachal Pradesh, Andhra Pradesh, and
Chhattisgarh.

For women, participation in the MGNREGA and PDS
leads to lower short-term morbidity by 0.26 to 0.28 days,
relative to not participating in both programmes. This effect
is equal to 25% of the comparison group average during the
baseline. There is however no impact on women’s BMI. For
children, while there is no evidence for any impact of the
participation in the MGNREGA and PDS on children’s mor-
bidity, children from the participating households experi-
ence an increase in their BMI-for-Age Z-scores (BAZ) as per
both the LPM and SLE estimations, by 0.13 to 0.16 points,
although the LPM results are statistically weaker. Consid-
ering that the baseline BAZ for children in the comparison
group is -0.16, this suggests that children’s BMI deficits
are virtually fully erased.'> When we run these models for
younger and older children separately, we find that in some
models, positive effects are evident for BAZ younger chil-
dren —i.e., those who were under the age of 5 years in 2005.
While this is plausible since that is the window where chil-
dren tend to falter and are able to catch up, we do not find
this to be robust across models.

3.1.1 What drives the treatment effects?

The SDID approach allows us to assess whether the treat-
ment effect varies with baseline characteristics associated
with the individual (Abadie, 2005). Here, the baseline covar-
iate is used as a modifier in the ATT estimation that operates
just like an interaction term with the treatment variable (See
Houngbedji, 2015 for details).

We examine this with respect to the following: income per-
capita (excluding income from SGRY), whether the individual
is resident in either one of the states with well-performing
MGNREGA or in states with (near-) universal PDS, distance
of the village from the nearest town (categorical variable),
whether the individual’s village has health facilities; in addi-
tion, for the the analysis of children, we also consider the gen-
der of the child and the distance of the village from the nearest
anganwadi (government-run childcare) centre (Table 3).

Women residing in states with well-performing MGN-
REGA or with (near-) universal PDS have ATT for BMI that
is higher by between 0.67 and 0.77 as compared to the ATT
on women participants from other states. This represents a
3.77% increase relative to the baseline BMI for women in
the comparison group in these well-performing states. There
is a legitimate concern that increases in BMI are not nec-
essarily a good thing if those experiencing these increases
are already those with high BMI, in the overweight/obesity
spectrum. We examine this issue in Section 4.

12 The SDID estimates in Table 2 were obtained using the polyno-
mial order 1. Our results remain when we estimate the ATT with pol-
ynomial orders 2, 3, and 4. Results are available on request.
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Table 3 Covariates ATT for Women and Children

Women Children
ATT BMI Morbidity BMI Morbidity
LPM Series Logit LPM  Series Logit LPM  Series Logit LPM Series Logit
Total income per-capita minus income from  -0. 003" -0.02"" 0.01 0.01 -0.01 -0.01"™ 0 0
SGRY per-capita (Rs."000) 0.007)  (0.012) 0.014) (0.017) (0.005) (0.004) (0.007)  (0.007)
Whether resident in either one of the states with well-performing MGNREGA or in states with universal PDS (Base: Not resident)
“Star-state + resident 0.767""  0.675™ -0.081 -0.233 -0.207 -0.01 -0.377  -0.256
(0.149)  (0.159) (0.251) (0.270) (0.142) (0.152) (0.3322) (0.349)
Whether the village has health facilities (Base: No)®
The village has health facility -0.211 -0.130 -0.038 -0.019 0.172  0.099 0.358 0.247
(0.148)  (0.158) (0.240) (0.258) (0.151) (0.164) (0.334) (0.35)
Distance of the village from the nearest town (Base: distance is "< =5 km")
Between 6 and 10 km 0.073 0.104 0.156  0.205 0.429"" 0.362 -0.220  -0.187
(0.218)  (0.234) (0.356) (0.385) (0.211) (0.230) (0.451) (0.464)
Between 11 and 20 km 0.224 0.247 -0.156  -0.093 0.124  0.044 -0.609  -0.573
(0.205)  (0.220) (0.362) (0.388) (0.197) (0.214) (0.427)  (0.442)
Between 21 and 30 km 0.121 0.236 0414 0485 -0.241 -0.164 -0.678  -0.518
0.271)  (0.294) (0.420) (0.451) (0.259) (0.289) (0.617)  (0.638)
Greater than> 30 km 0.134 0.222 0.974" 1.013" 0.457  0.298 1.498™ 1.378"
(0.300)  (0.317) (0.576) (0.614) (0.282) (0.309) (0.717)  (0.733)
Distance of the nearest anganwadi from the -0.008 -0.028 -0.040  -0.046
village (in kms) (0.080) (0.088) (0.234)  (0.232)
No response for Distance of the nearest 0.185 0.048 -1.462  -1.644"
anganwadi from the village (=1) 0.417) (0.440) (0.906)  (0.924)
Female(=1) (Base: Male) 0.028 0.123 -0.374  -0.366
(0.148) (0.162) (0.322)  (0.337)
Constant 20433 -0.422" -0.368 -0.336 0.034  -0.001 0.795"  0.777
0.207)  (0.226) (0.362) (0.402) (0.204) (0.219) (0.453) (0.476)
Observations 14676 16482 14676 16482 6894 7703 6894 7703

Figures in the parenthesis are standard errors
*p<0.10; ¥**p<0.05; ***p<0.01

®Those living in villages that have access to at least one private or public health centre, clinic or hospital

In addition, there is a small but statistically significant
“penalty” on the ATT on BMI for participants from richer
households relative to the ATT for relatively poorer house-
holds, indicating a pro-poor bias in the effect. To the extent
that overweight and obesity in the sample is higher among
the richer/non-poor households, the “penalty” here might be
desirable, indicating that the impacts of these programmes
are more muted for those who are more likely to be over-
weight or obese.

13 The correlation between BMI and income is positive although
small, 0.1624.

@ Springer

On the other hand, there is some evidence suggesting
that both women and children (Table 3) who are accessing
these programmes and are living in villages which are suf-
ficiently farther away from towns (more than 30 kms.) are
more vulnerable to short-term morbidity than participants
residing in villages that are closer to a town (less than 5
kms.). This is unsurprising since benefits to nutrition and
health are predicated on the availability of basic, if not good
quality, healthcare.'*

14 We note that morbidity is a self-reported variable in our data, and
thus could be higher among more educated households (or located in
richer states) due to greater awareness. However, we find no such cor-
relation in our data (using state of residence as a proxy).
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Table 4 Impacts on women using the matched DID approach

BMI Morbidity
Model Without F.E F.E F.E. Control for Without F.E F.E F.E. Control for
participation participation
@ 2 3 C)) ) (6)
DID Estimate 0.142 0.05 0.069 -0. 487" -0.576"  -0.569"
(0.132) (0. 121) (0. 122) (0. 195) (0. 225) (0.225)
The individual has participated in -0. 184* -0.073
workfare programmes (=1)
(0. 110) (0. 193)
PDS (=1) -0.113%* 0.017 0.011 -0.072 0.058 0.056
(0.049) (0.054) (0.055) (0.050) (0.084) (0.085)
MGNREGA (=1) -0.176 -0.248%* -0.164 0.326%* 0.324 0.358
(0.121) (0.109) (0.120) (0.166) (0.206) (0.226)
Observations 32874 32874 32874 32874 32874 32874

Standard error in the parenthesis and are clustered at the household

OLS denotes Ordinary Least Squares estimate, FE denotes estimates with individual fixed effects

#p <0.10; **p <0.05; ***p<0.01

3.2 DID on matched sample

As an alternative to the SDID, we estimate a traditional
regression-based difference-in-difference (DID) model using
a sample matched on the propensity scores. We estimate
the propensity score using characteristics from the baseline
data similar to those we used for the SDID. These include
non-SGRY income per-capita and its square, occupation,
adult sex ratio, number of married females in the household
(proxy for household structure), whether the individual lives
in a ‘star state +’ or a (near-) universal PDS state (as defined
earlier). In addition to these, we also use the variables of
land size and social group for estimating the propensity
score for the children’s sample. Only those individuals that
are matched from the PSM analysis are then merged with
the panel so that the DID is conducted only on matched
individuals."?

We estimate the following DID model, where we evaluate
the combined total effect of participation in the two pro-
grammes (as with the SDID) after isolating the synergistic
effect of the two programmes beyond what they individually
deliver. We estimate two models, with and without fixed
effects (Egs. (2) and (3) respectively).

15" About 45 observations from the women sample and 161 observa-
tions from the children’s sample were dropped from the baseline data
as a result of the PSM exercise. Given that the trimming only drops a
few observations we estimate a version without trimming. This alter-
native approach without the trimming does not change the results
much and they are available on request to the authors.

Yiu = & + BT, X ROUND + 6 T}, + yROUND
+ @, MGNREGA,, + @, PDS,, + p,X,, 2
+ 0, X, + 03X, + gy,

Vi =+ T, X ROUND + 6 T), + yROUND
+ @, MGNREGA,, + @, PDS), + p, X, 3)
+ 02X + 3 Xy Eipy

where ‘1°, ‘h’, ‘v’ and ‘t’ denote the individual, household,
village and time respectively; ROUND refers to the survey
round. The variable ‘T},” denotes the treatment dummy of
whether the household accessed PDS and MGNREGA in
2012 such that 7, = 1 for households that accessed both
these programmes and 7}, = 0 for other households; X
denotes a set of controls, which include the following:
Age, social group (i.e. caste and religion), occupation,
individual’s education (for the women’s sample) / house-
hold head’s education (for the children’s sample), household
size, dependency ratio, age of household head, adult sex
ratio, female-headed households, number of married females
in the household, non-NREGA/SGRY income per-capita,
assets, land size, access to health facilities, access to toilet,
piped water, income from other government programmes,
access to other food-based welfare schemes like Annapurna,
and whether the household belongs to ‘star states + . In
addition, we have village-level control variables such as vil-
lage’s distance from surfaced road, nearest town, number of
health facilities in the village. Since the outcome variables
exhibit strong seasonality, we also control for the quarter of
the year in which the interview was administered. In Eq. 2,
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Table 5 Impacts on children using the matched DID approach — control group same for full sample and sub samples

Restricting treated households to those PDS accessing households where

Variable Full sample  Full only women only men participate both women and Only women Only men Both women and
sample participate in in workfare men participate  participate in participate in  men participate in
workfare in workfare workfare workfare workfare
Controlling Controlling Controlling
for intensity of for intensity ~ for intensity
household workfare  of household of household
participation workfare workfare
participation  participation
Without FE. F.E. FE. FE. FE. FE. FE. FE.
M 2) 3 @* (©h Ox * @®"
DID Estimate for 0. 126 0.146  -0.041 0.14 0.274%* -0.043 0.142 0.280%*
BAZ
(0. 092) (0.109) (0.151) (0.14) (0.142) (0.151) (0.14) (0.143)
DID Estimate for 0. 535™ 0.517* 0.354 0.845%* 0.405 0.342 0.851%#* 0.413
Morbidity
0.217) (0.293) (0.377) (0.365) (0.354) (0.378) (0.368) (0.355)
No. of days of 0.0003 0.0005 -0.0003
participation
of household
in workfare for
BAZ outcome
(0. 001) (0.0012) (0.0011)
No. of days of 0.001 0.0007 -0.0004
participation
of household
in workfare
for morbidity
outcome
(0.003) (0.003) (0.003)
MGNREGA -0.06 -0.06 -0.056 -0.059 -0.08 -0.07 -0.084 -0.066
(=1) for BAZ
outcome
(0.06) (0.09)  (0.092) (0.092) (0.092) (0.105) (0.105) (0.104)
PDS (=1) for 0.03 0.023 0.035 0.008 0.009 0.036 0.008 0.009
BAZ outcome
(0.03) (0.05)  (0.057) (0.057) (0.057) (0.057) (0.057) (0.057)
MGNREGA 0.012 -0.23 -0.24 -0.25 -0.26 -0.31 -0.282 -0.24
(=1) for Mor-
bidity outcome
(0.15) (0.25)  (0.26) (0.26) (0.26) (0.30) (0.305) (0.30)
PDS (=1) for -0.3%%% -0.21%  -0.26%* -0.27%%* -0.28%* -0.26%* -0.27%%* -0.28%*
Morbidity
outcome
(0.07) (0.114) (0.12) (0.12) (0.12) (0.12) (0.120) 0.12)
Observations 15086 15086 13258 13426 13388 13258 13426 13388

Except for column (1), for all the other columns, these are estimates with individual fixed effects

Standard errors are in the parenthesis and are clustered at the household
#*p<0.10, ** p<0.05, *** p<0.01

#For estimations in columns (3) to (8), the control group is the same as that for the full sample

the independent effects of individual programmes are repre-
sented by the inclusion of two binary variables for household
participation in PDS and MGNREGA respectively.

Since the treatment is at the level of the household,
the standard errors have been clustered at the household
level. We estimate both an Ordinary Least Squares (OLS)
estimation as well as an individual fixed effects (FE)

@ Springer

estimation, using the panel structure of the data.'® Table 4
contains the results for women and Table 5 for children;
detailed results of this and of the model without individual

16 For the OLS estimation, the model we estimate is without the indi-

vidual-specific fixed effects, a;.
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programmecontrols are available from the authors. With
individual specific fixed effects, the DID estimate sug-
gests that participation in both programmes lowers short-
term morbidity among women in participant households,
similar to the semiparametric DID, but larger in magniture
(0.49-0.58 days). We interpret only the coefficient on par-
ticipation in both programmes as causal, but observe that
household participation in MGNREGA is associated with
lower BMI among women in participant households (col-
umn 2 of Table 4). This is not surprising, given the physical
hardship involved in working as part of the MGNREGA and
delays in wage payments, as well as intra-household distri-
bution issues. If the physical effort of MGNREGA work is
the channel through which BMI is impacted adversely, then
that effect should only come about if the woman herself is
participating in the programme (as opposed to only other
household members’ participation). In order to verify this,,
we control for a woman’s own participation in workfare
programmes and conduct the matched DID analysis for both
the outcomes, BMI and short-term morbidity.17 Table 4
shows that the DID coefficient for BMI continues to be
insignificant, while the dummy for household participation
in MGNREGA is now insignificant, whereas the individual
worfare participation dummy is negative and significant.
This supports our hypothesis: women who participate in
workfare programmes might be worse off for it. This points
to the need for wages to compensate work effort adequately,
timely payments of these wages and effort-saving imple-
ments for work.

For children, participation in both programmes impacts
neither the children’s BAZ nor their short-term morbidity
consistently across model specifications (see Table 5 below).
To the extent that the SDID analysis showed that children’s
BAZ is improving from belonging to a treated household at
least for some specifications, it is of interest to know if the
gender of their household’s adult participant in the treatment
matters in impacting children’s health. While it is not pos-
sible to assess the intra-household distribution of grains from
the PDS, we can look at instances where either only males or
only females from the household have participated in MGN-
REGA and assess the differential impact on children’s health.
This addresses an established view that benefits accruing to
women are more likely to be channeled to food consumption
and health, especially for children (Alderman et al., 1997,
Thomas, 1990, for example).

17 By ‘workfare’ programmes, we imply participation in SGRY in
2005 / NREGA participation in 2012. Bahal (2021) shows that ignor-
ing SGRY underestimates the impact of NREGA. Only 19 women out
of 16,437 in 2005 have participated in SGRY.

To ascertain this, we analyze subsamples separately,
restricting the treatment group to children in households
where only women participate in workfare programmes,
then to children in households where only the men partici-
pate in workfare programmes and then those in households
where both men and women participate. Out of 15,086
observations for children that matched, gender-wise house-
hold participation in workfare programmes was available
for 15,044 observations and we use these for the subsam-
ple analysis. For this set of regressions we also control
for the intensity of participation, so that we partial out
the effect of working more versus less, focusing instead
on the channel through which the incomes accrue to the
household. Table 5 indicates that only when both men and
women work, children in treated households experience
an improvement in their BAZ though statistically weak. In
contrast when only men work, there is evidence that their
morbidity increases. Households with only women partici-
pation in workfare do not seem to have either adverse or
beneficial impacts. This is perhaps indicative of interest-
ing intra-household effects, spurred for example by gender
differences in the way the negative impacts of workfare on
the participants’ BMI is compensated for (or not) and trans-
ferred to their children (or not). Data limitations prevent us
from exploring this further.

4 Further results

As further analysis, we performed all of the above analysis
on two subsamples of women to see if the results hold
(Table 6). They are: (1) the subsample residing in the eight
well-performing states, constituting about 37 percent of
the entire sample; the subsample allows us to investigate
any heterogeneity across states based on state implementa-
tion capacity;and (2) the subsample with their BMI values
less than 25 in both the years (the threshold for being
classified as overweight), constituting about 77 percent
of the entire sample.

For the subsample residing in the eight well-performing
states, the results for women show that the impact of treat-
ment on lowering morbidity continues to hold weakly, with
a magnitude in the range of 0.29 to 0.48 days, suggesting
that women in these ‘star states+’ do better than those in
other states. With respect to the BMI, we find treatment
to improve it by around 0.16 points in the LPM specifica-
tion of SDID analysis but only at 10 percent significance.
It is evident that these are the effects of participation in
the programmes and not the synergistic impact since the
effect dissipates when PDS and MGNREGA participation
is controlled for.

For the sample of women with BMI values less than
25, morbidity is lower by about 0.5 days at 5% level of
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Table 6 Impacts for the well-performing "Star States +°

Morbidity BMI /BAZ
LPM Series Logit Matched DID F.E LPM Series Logit Matched DID F.E
‘Women
ATT -0.289" -0.314" -0.476% 0.163" 0.147 -0.107
(0.156) (0.161) 0.261) (0.096) (0.099) (0.156)
PDS (=1) 0.220 0.300%#*
(0.148) (0.088)
NREGA (=1) 0.230 0.373%*
(0.257) (0.163)
Observations 5940 6070 12054 5940 6070 12054
Children
ATT 0.169 0.171 0.504 0.071 0.076 -0.123
(0.204) (0.206) (0.341) (0.090) (0.092) (0.135)
PDS (=1) -0.060 0.181%*
0.191) (0.076)
NREGA (=1) -0.323 0.170
(0.298) (0.118)
Observations 2915 2976 5842 2915 2976 5842

significance as per the matched DID analysis. Moreover,
when we consider the covariate-specific ATT for this subsam-
ple, we see that the ATT on BMI for those residing in the eight
well-performing states is highly significant and is higher by
about 0.48 to 0.53 points than the ATT for those outside these
states, echoing the results we found for the entire sample. This
suggests that those who are undernourished as per the BMI
stand to gain from participation. Due to the limited number of
observations of women who are overweight or obese we are
unable to estimate the impacts for this sub-group.

With respect to the children’s sample, we similarly check
for robustness focussing on the sub-sample of those resid-
ing in the eight well-performing states, constituting about
39 percent of the entire sample. However, we do not find
statistically significant results for any of the models with
either of the two outcome variables.'®

5 Concluding remarks

To summarize our results, we find that consistently across
methods the synergistic effect of participation in both the
MGNREGA and PDS reduces women’s morbidity by 0.26 to
0.58 days — this constitutes at least 24.5% reduction relative

18 The detailed results of these robustness exercises for both the
women and children’s analysis are available on request. Similarly,
estimations resulting from robustness checks (three scenarios)
addressing potential measurement errors in the age of the individuals
were performed. Results are similar to those presented here and are
available on request.
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to the baseline average for women in the comparison group.
Some specifications suggest that perhaps women who them-
selves work in the MGNREGA in treated households have
worse BMI, likely due to the physically demanding nature of
the MGNREGA. For children, we find no consistent impacts,
barring weak evidence for BMI-for-age scores (by 0.13 to
0.16 standard deviations) especially in households where both
women and men work on the MGNREGA. We find likewise
weak indications of worsening of morbidity when only men
in the household work on the MGNREGA. We also find sug-
gestive evidence that synergistic benefits accrue disproportion-
ately to those located closer to health facilities.

We started out asking if social protection programmes
can effectively take advantage of the interlinkages between
the various SDGs and put these synergies into practice. Our
paper offers evidence from India that this faith is not mis-
placed: progammes aimed at reducing poverty and hunger
can deliver nutrition and health impacts. At the same time
these synergies are currently weak and there might be scope
to consider strengthening the nutrition sensitivity of these
programmes. The study also highlights that programmes
targeting households can have complex and heterogeneous
impacts on individuals within the household, suggesting that
for social protection programmes to be effective in address-
ing multiple SDGs, we would need the programmes to be
nutrition, gender and generation sensitive.
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