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Abstract

Improving the livelihoods of poor households and tran-
sitioning more women back to the labor force is a major
challenge in South Asia. Self-employment promoted
through women’s groups has often been cited as a promis-
ing intervention towards this end. However, the evidence
on the impact of such programs on household income
and labor outcomes is limited, especially for government
programs like the National Rural Livelihoods Mission in
India. This study aims to provide empirical evidence on the
welfare impacts of an “intensive approach” adopted under
this program. The data for the study come from 4,316
household surveys in 727 villages. The study uses matching
methods with the population and socioeconomic census,
as well as an instrumental variable approach to construct

a retrospective control group. The analysis finds that the
program has been able to achieve its primary objective of
improving livelihoods by transitioning more women into
work. The program has also expanded access to credit,
increased the proportion of savings, and reduced interest
rates on credit for rural households. This is the first study
to estimate the annual income effects of a government-run
rural livelihoods program in India, and it shows signifi-
cant increases in median income across the sample. The
results for 30th, 40th, and 75th percentiles are also large
and significant. However, the study did not find significant
average treatment effects for income. Contrary to previous
studies, this study finds weaker impacts on assets, except
for livestock.
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1 Introduction

Across the globe, women face unequal economic opportunities and constrained choices in
their income generating activities; the situation is much worse in South Asia, especially
India (Chaudhary and Verick 2014). Even the challenges of poverty are borne by women
inequitably (Sen 2001). In rural India, women from poor households face additional
challenges of lower education levels and lesser ability to contribute to intra-household
decision making. Better economic opportunities and enhanced employment are often cited
as key pathways for reducing gender inequality (Gradin, del Rio, and Canté 2010). The
factors that make it very difficult for rural women to find salaried jobs primarily include
low education levels (skills and training) or to initiate entrepreneurial activity due to credit
access (Islam and Pakrashi 2014, Boucher, Carter, and Guirkinger 2008), and
disempowerment in the community (Gillespie 2004) etc.).

Thus, when women with the potential of being employed or the potential to undertake
entrepreneurial activities, are unable to do so, this leads to low female labor force
participation (FLFP) in India, which then slows down the growth of the rural economy.
(Chaudhary and Verick 2014). From 1972 to 2013, FLFP in India has declined from 31.8
percent to 26.7 percent (Sanghi, Srija, and Vijay 2015, Government of India 2011b,
International Labour Organization 2013). Similar trends of decline have been observed in
the rural workforce participation ratio (WPR) as seen in the last population census
(Government of India 2011a) from 30.79 percent in 2000-01 to 30.02 percent in 2011.
Furthermore, there is almost a 50 percent gap between male and female participation rates.

According to Chatterjee, Murgai, and Rama (2015), the most important reason for the
decline of the rural FLFP in India has been reduction in agricultural jobs despite the
commensurate emergence of other employment opportunities. The need to design policies
and programs to enhance the economic and livelihood activities of women is more urgent
than ever, and reduction in gender inequality and increased female empowerment has clear
and significant economic benefits (Duflo 2012). Recently, policy makers from all over the
world have focused on promoting entrepreneurship, with a specific focus on women
entrepreneurs. It is assumed that entrepreneurship can transition more women into the
labor force through self-employment and indirectly by creating livelihood opportunities for
other females, as women entrepreneurs are more likely to hire more female workers
(Ghani, Kerr, and O'Connell 2014).

Until recently, micro-credit programs were among the most prevalent interventions in
many countries that were expected to promote poor households into becoming micro-
entrepreneurs and enhancing their business activities (Arouri et al. 2014). Hence, large
resources have been, and continue to be channeled into programs and companies providing
small loans, with the expectation that the poor would buy productive assets and grow their
small businesses. However, evidence from most micro-credit experimental studies has not
been successful in finding significantly favorable results on income, assets and profits of
enterprises (Banerjee, Karlan, and Zinman 2015, Banerjee 2013, Kaboski and Townsend
2012), except a single study in Uganda (Fiala 2013).

More recently, experimental evidence has emerged that suggests that instead of providing
loans, transfer of direct unconditional grants can sufficiently encourage entrepreneurial
activities. Recent studies have found large and significant impact of unconditional grants to
poor households on their income (Blattman et al. 2013, Baird, McIntosh, and Ozler 2011,
Haushofer and Shapiro 2016, Blattman, Fiala, and Martinez 2013, Arnold, Conway, and
Greenslade 2011) but the long-term effects of these grants are still not clear (Haushofer and
Shapiro 2018). Similar studies in other parts of world have also found positive outcomes of
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providing cash transfers with alternative combinations of business training and other
capacity building activities (Blattman et al. 2014, Fafchamps et al. 2011, Macours, Premand,
and Vakis 2012, De Mel, McKenzie, and Woodruff 2008).

Lastly, a multi-sectoral approach has been recently adopted by a few programs (more
specifically, in South Asia), as they combine micro-loans and savings, asset transfers,
business training, and social networks into one set of interventions. The majority of these
programs target women and are implemented through women-only community groups
such as self-help groups (SHGs). It has been argued that the integrated approach is more
likely to generate sustainable impacts on female labor force participation, livelihoods,
income and assets and other indicators of household welfare. Several empirical studies have
estimated the welfare impacts of such community based multi-sectoral rural livelihood
interventions (Datta 2013, 2015, Parajuli et al. 2012, Prennushi and Gupta 2014, Deininger
and Liu 2013b, a, Desai and Joshi 2012, Hoffmann et al. 2017, Khanna, Kochhar, and
Palaniswamy 2015). Most of these report significant effect on size of the asset and skills
development but impacts on consumption and income are more elusive. A recently
published six country study shows that the multi-sectoral approach to rural livelihoods
when combined with assets transfer instead of only micro-loans can have positive returns
and long-term effects on household income and assets (Banerjee et al. 2015).

Despite the large-scale and continued presence of community development and rural
livelihoods projects over several years, evidence of the effects of such programs on key
economic outcomes like income, labor force participation and seasonal migration remains
limited. Policy makers have often cited that “policy initiatives focused on microfinance-
supported self-help group-centered activities are required to make females economically
active along with handling domestic duties and help to address the need for working
finance as expressed by the females willing to accept work” (Sanghi, Srija, and Vijay 2015).

To date, only two studies have attempted to examine the impacts of livelihood interventions
on female labor outcomes in India. Both the studies focus on initiatives that were
implemented by SEWA (Self-Employed Women'’s Association) in Gujarat (Ahmedabad) and
rural Rajasthan and reported mixed results. The Ahmedabad study has shown positive
results for the female labor participation rate (in the longer-run), especially through
increased household business activity(Field, Martinez, and Pande 2016). The rural
Rajasthan study concluded that there were negligible differences in female labor
participation attributable to the initiatives, but could not conclusively disentangle the effect
of intervention from the confounding impact of Mahatma Gandhi Rural National Rural
Employment Guarantee Act (MGNREGA) (Desai and Joshi 2012).

This study seeks to add to this nascent literature by providing empirical evidence of short to
medium run impacts of the intensive model of the National Rural Livelihoods Mission
(NRLM), the largest multi-sector rural livelihoods intervention,3 at two levels: (i)
intermediate outcomes such as labor force participation, savings, access to loans and
migration; and (ii) final outcomes such as assets, entrepreneurship, and household income.
The study also reports distributional impacts of the intensive model of NRLM in order to
account for specific design features that include focus on poor and landless rural
households.

3 The initial pilot of the intensive model was funded by the World Bank and is now being gradually scaled up nationally. For
more details, see World Bank (2011). The intensive model is described later in the text and refers to the intensive nature of
technical assistance provided to support the implementation of the program.
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2 Setting and Intervention

The beginnings of NRLM date back to late 1980s, when several NGOs and development
agencies such as UNDP, World Bank, DFID etc. launched women-focused community rural
livelihoods programs in southern states of India such as Andhra Pradesh, Kerala and Tamil
Nadu. Owing to successful pilots of these programs, several state governments in south
India scaled-up these programs either through state budgets or through external donor
funds. The second wave of such programs was then initiated in northern and eastern states
and a few even reached significant scale such as Bihar. These successes demonstrated that
such intensive government-run programs could be implemented in challenging institutional
contexts. Encouraged by these developments, the Government of India, in 2011, phased out
the long-standing but struggling Swarnajayanti Gram Swarozgar Yojana (SGSY) program
(Commission 2005) and replaced it with NRLM. The new national program is unique as it
adopted the state-specific approach that builds on the history of the state community
livelihoods program. This approach is expected to ensure continuity of efforts and introduce
programmatic innovations that can address local constraints and challenges.

In 2011 the Government of India, with support from the World Bank, also piloted an
‘intensive’ approach of the already successful state models in 584 blocks through the
National Rural Livelihoods Project (NRLP).* The “intensive’ approach employed additional
teams in the field at the sub-district level to mobilize poor women into self-help groups.
These groups are then provided with seed funds and linked with various commercial banks
for low-cost credit. As the groups mature, participants are provided: 1) trainings in social
and economic skills (such as group management, negotiating skills, and financial
management); and 2) assistance to access a range of other government programs. In
addition, federations of SHGs are set up at various levels, and common economic interest
groups are mobilized (popularly called producer groups, PGs). Members of these PGs are
provided advanced trainings in specific sectors such as agriculture, livestock, and in setting
up of their own business.

The theory of change for this intervention is that through formation of institutions of the
poor (social networks) through social mobilization and greater access to low-cost credit,
combined with trainings, the program will provide women with improved agency. This will
facilitate retiring of high-cost debts and reduction of vulnerability. As a result, smoothing of
household consumption will take place along with improvements in investments in
productive assets. It is also anticipated that SHGs and their federations will help women to
strengthen their social networks and improve their intra-household bargaining power and
demand greater accountability and response from government and private services. Owing
to its unique features, it is also expected that the program will enable livelihoods
diversification at the household level and help expand business activities in rural areas.
Eventually more women will be able to participate in the labor market and improve
household income. Over time, it is envisaged that these community groups, and their
federations would gradually become, in the program's words, an “institutional platform of
the poor’, and strengthen the voice and negotiating power with the markets of small and
marginal producers. See Figure 1 for a summary of the theory of change of NRLM.>

4 For more details on NRLP, see World Bank (2011) and Ministry of Rural Development (2019).
5 For more details on NRLP, see World Bank (2011) and Ministry of Rural Development (2019).
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Figure 1: Theory of Change of NRLM

2.1 Roll-out of NRLP

Since 2011, NRLP has mobilized more than 8.8 million women from poor rural households
into self-help groups in its 13 focus states. The majority of these women belong to
Scheduled Castes, Scheduled Tribes and other vulnerable households. At the time of
canvassing of the household survey, the program had completed the first set of trainings for
almost all the beneficiaries. By 2016, the project succeeded in universally implementing its
first-order interventions of mobilizing more women into groups in the treatment areas,
providing low cost credit and basic training. According to project monitoring estimates,
private financial institutions have disbursed approximately US$640 million to the NRLM
SHGs. The most recent data indicate that approximately US$300 million has been provided
as community grants as a revolving fund (World Bank 2018).6 As per current estimates,
approximately INR 6,200 (US$ 95) per household has been given through community grants
since 2011 in the three states of Jharkhand, Maharashtra and Madhya Pradesh that we
study here.”

3 Data and Identification Strategy

The data for this study come from community and household surveys in three states of
India - Jharkhand, Maharashtra and Madhya Pradesh. These are states where the NRLP has
been implemented at scale. The survey was canvassed during November 2016 - February
2017. Table 1 below has the summary of the final sample.

6 The program has seen the development of advanced economic activities that have reached significant scale through the
provision of technical services for improvements in agricultural productivity, improvement in livestock management and
diversification to high-value agriculture (2 million beneficiaries), introduction of digital financial services (142,000 households)
and convergence with other government programs (World Bank 2018).

7 Data accessed on 9-Oct-2018, Source: NRLM MIS (https://aajeevika.gov.in/); 1 US$= 70 INR
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Table 1: Sample distribution by State

Jharkhand Madhya Pradesh | Maharashtra Total
Districts 4 12 7 23
Blocks 10 27 13 50
Villages 212 208 307 727
Self-help Groups 858 550 893 2301
Households 1260 1237 1819 4316
SC/ST Households 1051 946 1069 3066

3.1 Sampling Strategy

The survey followed a multi-stage sampling strategy at the block, village and household
levels. We first identified potential treated blocks where the program takes up rate was at
least 50 percent. Then we listed potential comparison blocks in consultation with the
National and various state level rural livelihood missions as it involved identification of
those blocks where the program had just entered in 2016 or was about to take off in the
following year. The treatment and comparison blocks were randomly selected from the list
of potential blocks.8 This block selection strategy reduced the program placement bias to
some extent at the sampling stage itself.

After block selection, propensity scores using standard logistic specification were estimated
in order to construct the group of matched treatment and control villages using village-level
variables from the pre-intervention period. Variables such as literacy, availability of
infrastructure, composition of caste, access to land, remoteness and indicators associated
with household amenities, were drawn from the Socio Economic and Case Census (SECC)-
2013. We used data on other village-level characteristics such as the Population Census
2011. Several variables were identified in consultation with state missions because
implementation agencies have recently used these for identification and mobilization of
target groups. The SECC data were given priority over the census data wherever data on a
characteristic were available from both sources, as household level data were available for
the SECC and it was a more recent survey. The choice of other variables in the village
selection model was based on the literature review of similar interventions. Results from
the village selection model for each state are given in the Annex (Tables A1-A3).

Once the matched list of treatment and control villages was identified, 6 households were
randomly selected from each village from the SECC’s household list. Due to the nature of the
rollout of the program, the sample was not evenly distributed across states. Program
placement bias owing to state specific rollout heterogeneity was therefore addressed by
specifying the village selection model at the state level. However, the household selection
model was proposed for the entire sample. This was done to mimic power calculations and
ensure availability of a larger group of comparison households to match from.

3.2 Survey Data

In this section we present the summary statistics on key characteristics of the surveyed
sample. The average age of the household head in the sample is approximately 47 years, and
there are 10 percent female-headed households. The average education of the household
head is approximately 4 years. Approximately 49 percent of household heads are married,
with an average household size of 4.6. Only 33.1 percent of households have access to a

8 In a few cases, there were not enough sample blocks, so all the blocks were taken.
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household latrine and spend approximately 18 minutes daily in fetching water. Average
village population is close to 1,200 individuals and 257 households. On an average, there is
alarger share of Scheduled Tribe (ST) communities residing in the sampled village than the
overall state average. Although there is some diversity in economic activity, the average
number of enterprises (off-farm) in the village is 14. More detailed descriptive statistics are
available in the Annex in Table A 4.

3.3 Empirical Strategy

Khandker, Barnes, and Samad (2009) mention that two methods are primarily used to
address the counterfactual issue in observational studies. These include Propensity Score
Matching (PSM) and Instrumental Variable (IV) Method. PSM has become increasingly
popular in medical trials and in the evaluation of policy interventions (Becker and Ichino,
2002). In observational studies assignment of subjects to treatment and control areas is not
random. Therefore, the estimation of the program effect is expected to be inconsistent due
to existence of confounding factors. PSM corrects the estimation of treatment effects to the
extent one can identify confounding factors. The bias is reduced when outcome variables
are compared for treated and comparison group units that are as similar as possible, in the
absence of treatment (Becker and Ichino 2002). However, the PSM approach has serious
limitations in fixing the biased estimates of the program effect because unobserved factors
that may influence program participation may also be related with the program outcomes.
So, we have used the instrumental variable method to check the robustness of the PSM
results.

3.3.1 Propensity Score Matching

We estimate the emerging impacts (Intention-to-treat, ITT) of NRLM on household welfare
outcomes such as income, assets, expenditure etc. (Godtland et al. 2004). Owing to non-
random allocation of the program to villages and household self-selection, simple
comparison of outcome variables will give us inconsistent estimates of program impact.
Based on program design and rollout strategy, there are multiple sources of self-selection
and program placement bias. For instance, NRLM is a demand driven program and hence
households exposed to the treatment can be systematically different from those who did not
choose to participate in the program. In that case, it is quite likely that the differences in
outcomes are due to pre-program differences. In addition to selection bias, there could also
be program placement bias.

We use propensity score based matching methods for estimating NRLM impacts. The
propensity score matching (PSM) method is used for estimating the average program effects,
while Inverse Probability Treatment Weights (IPTW) for heterogeneous outcomes® and
Quantile regressions for distributional welfare effects have been used. Instrumental variable
specification is used as a check for average program impacts.

We use PSM to construct a comparison group as an estimate for the counterfactual outcome
(Heinrich, Maffioli, and Vazquez 2010). Following Rosenbaum and Rubin (1983) we match
households using propensity scores estimated by the selection model. The treatment status
is regressed on a set of pre-determined household and exogenous village characteristics.
The selection model includes variables that are drawn from the literature as well as the
strategic and implementation guidelines of NRLM such as proportion of SC and ST

9 As heterogenous results were weak, they have not been reported in the paper
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population, poverty rate(proxy indicators)1?, and village remoteness indicators such as
distance to nearest district headquarters. Other variables relate to socio-demographic
characteristics such as age, caste, dependency ratio, completed years of education, and
characteristics of the household head. Data for the selection model were drawn from
primary household and village surveys as well from Census 2011 and SECC 2013-14. In line
with Khanna, Kochhar, and Palaniswamy (2015) we also use retrospective indicators of
households such as ownership of amenities, income, land and dwelling characteristics.
Village variables include population density, percentage of female working population,
infrastructure facilities (such as road, primary school, primary health centers and
agriculture marketing societies), percentage of household with amenities (electricity and
bicycles), and village size.

The two primary assumptions of PSM: (a) Conditional Independence (CI); and (b) common
support (CS) are then applied. Cl implies that NRLM outcomes are independent of the
treatment status of households in the absence of treatment, conditioned on observables that
include household and village level covariates. The conditional independence condition is
expressed as:

[(Y°,YF) L D;l X
where YP and Y¢ represent outcomes for participants and non-participants, D;is the
treatment status and X; are the observables (Khandker 2010). Applying this, we calculate

the propensity scores as in Table 2.

Table 2: Household and Village Level Balance in the Surveyed Sample

Variable Mean

Treated | Control | Percent | P-Value

Bias

Age of Head of Household 45.934 46.046 -0.9 0.759
SC or ST Household (Y/N) 0.791 0.784 1.6 0.574
Dependency Ratio 0.649 0.644 0.7 0.81
Status of Primary School in Village in 2012 0.967 0.966 0.5 0.849
Education Level of Household Head 3.824 3.916 -2.2 0.476
Household Type Kutcha (Y/N) - SECC 2013 0.567 0.549 3.7 0.22
Household Owns Telephone/Mobile Phone - 0.402 0.404 -0.6 0.854
SECC 2013
Any Member of Household has a Salaried 0.053 0.061 -39 0.298
Job - SECC 2013
Household Owns Any Land - SECC 2013 0.459 0.467 -1.7 0.58
Percentage of Irrigated Land from Total 5.894 6.502 -3.2 0.235
Land in the Household - SECC 2013
Household Income Main Source: Cultivation 0.398 0.399 -0.3 0.931
- SECC 2013
Household Income Main Source: Non- 0.006 0.007 -2 0.567
Agricultural Own Account Enterprise - SECC
2013

10 In the absence of poverty rates data at the village level, proxy indicators such as electricity, access to irrigation, income sources
etc. were used.
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Household Owns Irrigation Equipment - 0.062 0.062 -0.2 0.933

SECC 2013

Percentage of Households having Source of 42.517 42.777 -0.7 0.808

Light: Electricity - Census 2011

Log of Total Geographical Area (Hectares) in 6.006 6.04 -4 0.19

Village - Census 2011

Status of Pucca Road in the Village — Census 0.788 0.796 -1.9 0.504

2011

Log District Head Quarter Distance (kms) 3.888 3.883 0.6 0.82

from Village - Census 2011

Population Density of the Village - Census 2.652 2.536 4 0.214

2011

Status of Village Agricultural Marketing 0.428 0.428 -0.1 0.986

Society — Census 2011

Percentage of Households having Bicycle - 39.491 38.618 3.1 0.316

Census 2011

Primary Health Centre (Numbers) - Census 0.03 0.033 -1.3 0.679

2011

Worker force participation rate of females 0.489 0.494 -3.2 0.285

in the Village - Census 2011

Table 3: Household Selection Model: Generating Propensity Scores

NRLP Intensive vs Non-intensive

Age of Head of Household -0.01™
(0.00)

SC or ST Household (Y/N) 0.87
(0.13)

Dependency Ratio -0.03
(0.05)

Status of Primary School in Village in 2012 0.74
(0.39)

Education Level of Household Head -0.01
(0.01)

Household Type Kutcha (Y/N) - SECC 2013 0.07
(0.13)

Household Owns Telephone/Mobile Phone - SECC 2013 0.00
(0.12)

Any Member of Household has a Salaried Job - SECC 2013 1.32™
(0.25)

Household Owns Any Land - SECC 2013 -0.47™
(0.13)

Percentage of Irrigated Land from Total Land in the Household - SECC -0.01™

2013
(0.00)

Household Income Main Source: Cultivation - SECC 2013 0.50™
(0.14)

Household Income Main Source: Non-Agricultural Own Account 0.86

Enterprise - SECC 2013
(0.67)




Household Owns Irrigation Equipment - SECC 2013

Percentage of Households having Source of Light: Electricity - Census
2011

Log of Total Geographical Area (Hectares) in Village - Census 2011
Status of Pucca Road in the Village (A/NA) - Census 2011

Log District Head Quarter Distance (kms) from Village — Census 2011
Population Density of the Village - Census 2011

Status of Village Agricultural Marketing Society - Census 2011
Percentage of Households having Bicycle - Census 2011

Primary Health Centre (Numbers) - Census 2011

Worker force participation rate of females in the Village - Census 2011
Constant

Observations

0.02
(0.19)
0.00

(0.00)
-0.02
(0.11)
0.62"
(0.18)
0.13
(0.10)
0.05
(0.04)
0.39°
(0.18)
0.00
(0.00)
0.03
(0.47)
-0.64
(0.57)
-1.53
(1.01)
4308

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

CS assumption ensures that conditional on X;, treated units have neighboring comparison

households in the propensity score distribution (Heckman, LaLonde, and Smith 1999,

Khandker et al. 2009). This then implies:

0<P (Di=1|Xi) < 1
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X

Kernel Density of Households in Treatment Areas

Kernel Density of Households in Control Areas

Figure 2: Area of Common Support: Kernel Density Estimate11

Figure 2 shows that there is a satisfactory overlap in the propensity score distribution
across program and non-program villages. For our data, the region of common support is
given by (0.042, 0.929). We use Kernel algorithm to match households in program and
control areas. This method compares outcomes for the treated sample with weighted
contributions from all the households in the control areas in order to form an estimate of
the counterfactual outcome (Lance et al. 2014). A comparison group household with the
closest propensity score to the program area household receives the highest weight, while
cases with differing propensity scores receive smaller weights, resulting in “smoothed”
weighted matching estimators called bandwidths (Titus 2007). Frélich (2004) asserts that
among different matching algorithms, the kernel matching produces the most precise
estimates.

The design and implementation of NRLM places emphasis on targeting vulnerable rural
households which includes disadvantaged social groups by caste and endowments.
Therefore, we anticipate that NRLM will have a cumulative effect, that is, over and above the
direct program effects, on these groups of households. Following Khanna, Kochhar, and
Palaniswamy (2015) and Chen, Mu, and Ravallion (2009), we estimate the heterogeneous
impacts on landless and schedule caste (SC) households using propensity-weighted
ordinary least squares.!2 Hirano, Imbens, and Ridder (2003) show that the use of
propensity scores in calculating the weights will balance the covariates and results in

11 The kernel density estimate is a smoothened version of the histogram and estimates the probability density function of the
sample estimated propensity score, where the y-axis represents probability density and the x-axis depicts the propensity score.
12 Results were clustered at the village level and no sampling weights were used for this estimation. As the heterogenous results
were weak, they have not been reported in the paper.
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efficient estimates. We use the following specification to estimate the heterogeneous effects
of the program:

Yi= Bo+ B1Pi+ BoVi+ 6P +Vi+yX;i+u; (1)

where P; is the treatment status of the ith households; and V; is the dummy variable that ith
household belongs to a vulnerable group (that is, landless households and SC households),
Xi is a vector of household and village variables, and u; is the random error term. The
parameter of our interest is §, which is a difference-in-difference type estimate of the
heterogeneous impact of the program. The above specification uses propensity weights
which are computed in the following manner as suggested by Khandker, Barnes, and Samad

(2009): households in the treated areas are weighted by \/% and those in control areas are

weighted by \/%Pz where P; is the propensity score for the it household.

It may be the case that the program generated average welfare effects but whether these
were distributed across household segments by program outcome(s), is not known. We use
quantile regressions to account for this heterogeneity of treatment effects in the
distribution of outcome variables, specifically with respect to household income and
borrowings. Quantile regressions are well suited to estimate the impact of program over the
whole distribution of the program outcome. For example, if participating households are
categorized into different groups based on a specific program outcome variable, the
quantile regression will estimate which outcome variable group has benefitted most from
the program.

Formally the quantile regression equation for the distributional effects of NRLP on welfare
outcomes Y of ith household can be expressed as follows:

QF, = a+ 8P+ X, (2)1€(0,1)

where Qy denotes the quantile 7 of outcome Y, X is a vector of exogenous variables, P is the
program participation variable, §° is the quantile treatment effect (QTE) such that:

ST = Q;L;1 - Q;O

where Q;L;l and Q;L;o are the tth quantile of Y! and Y° where Y! and Y° are the outcomes for
participants and non-participants. We use a weighted quantile regression approach
proposed by Sherwood, Wang, and Zhou (2013). The inverse probability weighted quantile
regression estimator is a semi-parametric method consistent and asymptotically normal.
The weighted quantile regression estimator is defined as:

o v R ,
or = argmmz:m pr (Vi — X; 96)
i=1
Details of the derivations of weighted quantile regressions are provided in Sherwood, Wang,
and Zhou (2013).

3.3.2 Instrumental Variable Regression

PSM provides consistent impact estimates under the Common Independence Assumption.
This is a very strong assumption because PSM may have the potential to control for
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observed sources of confoundedness but unobserved factors that influence program
participation may also be related with the program outcomes. For example, some
households are more entrepreneurial than others, and this may influence their willingness
to participate in village organizations that are supported by NRLM as well as welfare
outcomes. Such a possibility will render the estimated program impacts biased and
ultimately inconsistent. So, we have used instrumental variable regression estimates to
establish the robustness of the PSM estimates.

We have identified suitable instruments (Z’s) that can influence a household’s decision to
participate in the program, P (that s, E(Z ’ P) # 0) but not the error term u; (that is,

E(Z ’ s) = 0). In other words, instrument(s) have been chosen in a way that they are
correlated with the likelihood of program participation but have error processes
independent from the error processes that determine the household’s decision to
participate in the program and welfare outcomes. We use the two-stage instrumental
variable approach with the following specification:

Pi = Wy + Z{(n=1 (szki + 8 Xi + ] (3)
Yi= Bo+ BB+ vXi+ (4)

The empirical specification outlines the underlying processes through which households
choose to participate in NRLM and its impact on their welfare outcome. Equation (3) is the
reduced form specification where Zi contains k instrument(s), X; is a vector of village level
exogenous variables. The estimated coefficients from equation (3) are used to predict
participation for each household in the sample. The predicted participation P; enters the
second stage equation (4) as an exogenous variable.

Selecting appropriate instruments is central to the IV estimates. The instrument variable(s)
as mentioned above should influence the participation decision of the household but itself is
exogenous to the entire process. As NRLM is rolled out in a village, a household has to make
a conscious choice to become member of the village organization and realize several
benefits including availability of micro-credit through the revolving fund. One of the major
thrust areas of the program is to promote micro-enterprises in villages. Villages have a
history of engaging in business activities through village enterprises such as tea shops,
tailoring, blacksmith, eating houses, bakery, petty shops, etc. The extent of business
activities inside a village is determined by a set of processes, both observed and
unobserved, those that were determined and set in motion in the past and hence are
exogenous to the program implementation. We compute the Village enterprise index or a
Simpson’s index.!3 Given that the village enterprise index is a village level variable and is
determined historically, it can be safely inferred that the index is not correlated with
households’ unobserved characteristics and outcomes. We compute the Village Enterprise
Index for the year 2012, the same year when the program was first rolled out in Indian
villages.

Another instrument that we use is size of total village land. NRLM specifically targets
landless households and the size of village land is likely to influence program participation.
However, village level variation in land size is likely to be uncorrelated with unobserved

13 The Simpsons index is one of the various indices used to measure the livelihood diversification (here, village enterprises). It
is given by the following formula: SI = 1 — Y¥, P, ; where N is the total number of enterprises in the village and P; represents
enterprise proportion of the i-th enterprise. From complete specialization to increased diversification of enterprises, the value
of this index ranges from 0 to 1(Khatun and Roy 2012).
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household characteristics and with regard to welfare outcomes today. This claim is likely to
hold because land settlement patterns and the size of villages, particularly in rural India,
have remained essentially unchanged for centuries (Anderson 2011). However, many
villages have been merged with the nearest cities and towns. We take the size of village land
net of own land to generate additional source of variation in the sample.

In the table below, we report the representative first stage results of the instrumental
variable regression.

Table 4: First-stage Regression Results of two stage IV (Testing the instrumental
variables)

Variables Participation in NRLM
Simpson's Village Enterprise Index 2012 0.148*
(0.0611)
Village Land Net-of-Own -0.000693***
(0.000159)
Status of Primary Health Sub-Center in Village 0.0747
(0.0776)
Status of Veterinary Center/Hospital in Village 0.0363
(0.0873)
Status of Primary School in Village 0.260***
(0.0703)
Status of Secondary School in Village 0.0332
(0.0445)
Status of PDS in Village in 2012 -0.00104
(0.0529)
Proportion of Educated Women to Total Members in 0.0749*
Household in the Village
(0.0319)
Constant 0.144
(0.0921)
Observations 4250
Hansen ] statistic (Instrument exogeneity) 0.905
Kleibergen-Paap LM Statistic (Instrument relevance) 28.026%**
Cragg-Donald Wald F statistic (Weak instrument) 84.85%**
Wu-Hausman F Statistic (Exogeneity of regressor) 9.60 4***

Robust standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1

The results in Table 4 indicate that both the instruments satisfy the first condition

ofE(Z ’ P) # 0, that is, both the instruments are significant, and they are also jointly
significant with a high F-statistic implying the strength of the instruments. We also test
instrument exogeneity and instrument relevance. The first one tests if the instruments are
uncorrelated with the error term of the outcome equation, that is, E (Z ’ e) = 0. This test is
possible when we have at least one more instrument than the number of endogenous
variables, that is, an over-identified system, which is the case here. The test is implemented
by Hansen ] statistics, distributed as chi-square. The size of test statistic (0.905) and the p-
value (0.34) indicate that we fail to reject the null hypothesis of no correlation with the
error term of the outcome equation. The test of instrument relevance checks whether
instruments are correlated with an endogenous regressor of the outcome equation. The test
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is implemented by the Kleibergen-Paap LM statistic, distributed as chi-square under the
null hypothesis that the equation is under-identified, and the instruments do not influence
the endogenous variable, that is, program participation. Results in Table 4 suggest that we
can easily reject the null hypothesis of irrelevant instruments. Another test is that of weak
instrument which is implemented by the Cragg-Donald Wald statistic, distributed as Wald
F-statistic. We compare the F-statistic with Stock-Yogo’s critical value defined for an IV bias
that is 5 percent of the OLS bias. Therefore, we can reject the null hypothesis that the bias of
IV estimate due to a weak instrument is greater than 5 percent of the corresponding bias in
the OLS estimate. An F value of 11 or higher is considered sufficient to reject the null
hypothesis (Khandker et al. 2014). Table 4 shows an F value of 84.85, implying that the
instruments pass the weak identification test. Finally, Table 4 also reports the results of the
endogeneity test by using the Wu-Hausman statistic, distributed as F and the null of
exogeneity of program participation can be easily rejected.

4 Results
4.1 Key findings

The underlying hypothesis of these livelihoods programs, including NRLP, is that
participation in community groups (such as self-help, producer groups etc.) when combined
with trainings, savings and loans would lead to increased mobility, more access to economic
resources and stronger social networks for women, eventually empowering them, and
resulting in higher labor force participation. We find that a number of these objectives are
being realized and are summarized below.

4.1.1 Labor Outcomes

There is already a significant body of literature to demonstrate that participation in such
programs has led to higher levels of empowerment, more favorable intra-household
decision-making for women and higher female mobility (Majumdar and Rao 2017, Sanyal,
Rao, and Majumdar 2015), but no previous study has measured female labor force
participation or worker participation ratio.* The presence of a comprehensive member
level livelihoods profile in this survey gives us an opportunity to fill this critical gap.

We begin by looking at three aspects of labor outcomes. First, we analyze if households and
female members have diversified their livelihoods. Then we inspect the nature of this
diversification and lastly, we examine if there are any meaningful changes in higher level
outcomes such as labor force rate or worker participation rate.

We start by testing the assumption that program participation is leading to household
members, especially women, taking-up more livelihood activities. There is overwhelming
anecdotal evidence from project monitoring to support this assumption and our data are
consistent with it. The data suggest a large and significant increase in the number of
livelihoods being pursued by households (see Table A 7 for the full results). In the overall
sample, the number of livelihoods has gone up almost 20.4 percent among the treatment
households (with average livelihoods of 3.8 activities per household in the treatment areas).
Most of this increase is due to the increase in the number of livelihoods of female members

14 One of the primary reasons for the lack of this analysis is also because no previous study has recorded a full comprehensive
livelihoods profile. For example, the Bihar evaluation asked only primary and secondary livelihoods activities but not for all the
members.
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(38.5 percent higher in treatment areas). For female members of productive age (15-64
years old) the results are similar (33 percent higher in treatment areas).

Next, we inspect the nature of livelihoods activity that is causing this increase. Again, field
notes and project monitoring suggest that program beneficiaries are moving away from
being daily wage laborers (casual labor) to self-employment, thus initiating more
businesses. The survey data confirm the same. The increase in livelihoods is predominantly
due to the large and significant increase in the number of self-employment livelihoods
activities in farm (5.4 percent more women employed) and non-farm activities (0.7 percent
more women employed) with an overall increase of 5.8 percent. Most of this increase is
coming from households moving away from casual farm labor towards self-employment
such as farm and non-farm businesses. Furthermore, the results indicate that there is a 8.4
percent increase in the number of farming households who have transitioned to high-value
agricultural crops.15 This is another indicator of improved diversification and additional
source of employment opportunities. Lastly, the data also indicate a small but significant
increase in the number of formal jobs within the households. It is possible that this increase
could be because of the program’s focus on skills and job placement (in select areas) or
because of more businesses starting and employing more people.

Last, we analyze whether the increase in the number of livelihoods and diversification has
influenced women'’s participation in the labor force. The survey data allow us to look at the
work participation rate (WPR)16 and we focus on the female household members as they
are the primary beneficiaries of the program. In 2011, as per the population census data in
the sample areas, there was almost no difference in the treatment and control villages(see
Table A 5)17. However, in 2016-17 we estimate that there is a 5.5 percent increase in overall
WPR in treatment areas and an even higher increase of 7.7 percent among women of
productive age, when compared to control areas. Interestingly, the increase in the paid
livelihoods amongst adult women almost the same at 7.3 percent in treatment areas when
compared to control areas.

This is a significant result from a policy point of view for two reasons. First, the increase in
WPR is for the entire village and not just for program beneficiaries. Second, results seem to
suggest that, in treatment areas, the program might have been able to arrest the decline in
female labor force participation. To illustrate, in 2011, for every 1,000 women in a village,
490 were working before the program. After the intervention, in 2017, the number of
working women in the control areas went down to 404 keeping with the overall trend but
in the treatment villages, the decline was much less to 459. So, in that village, due to the
intervention, 55 more women have joined or been retained in the labor force - amounting
to a 13.6% increase in WPR.

Table 5: Changes in WPR for full village - 2011 to 2016-1718

Work Participation Rate | Control | Treatment | Difference between control
Villages Villages and treatment villages

15 High-value crops are all crops except cereals and millets.

16According to Census (2011), the Work Participation Rate is defined as the ratio of the total number of workers in the workforce
(who have worked in the reference period of the last 12 months) to the total population. Due to the limitations in the survey
tool, we cannot report on the often discussed labor force participation rate (LFPR).

17 In fact, the rate was slightly lower in treatment areas.

18 This table is only for illustrative purpose to explain the results and provide the policy context. Due to the cross-sectional nature
of the data we cannot estimate the standard error of the difference in WPR between Census 2011 and household survey 2016-
17
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2011 - Census (village 0.49
level) -matched

2016-17 - Survey (full 0.404 0.459 .055
sample) - matched
Percentage difference between participant and 13.6%

non-participant

Although we cannot conclusively say much about Labor Force Participation Rates (LFPR) as
we do not have data on the part-time and full-time nature of this work, ongoing evaluations
may be able to collect and report on these data. Overall, we conclude that, in terms of labor
outcomes, the program is achieving or is on track to achieve its objective of improving
livelihoods by increasing employment opportunities for women in rural areas with more
women now being engaged in self-employment (farm and non-farm) in the short-run.1?

4.1.2 Borrowing, savings and assets

As noted earlier the theory of change for the intervention is that women can gain agency
and economic empowerment through formation of social networks and greater access to
low-cost credit, combined with skills development (Sanyal, Rao, and Majumdar 2015). The
primary funding mechanism for NRLM is micro-loans through community grants and the
SHG-Bank Linkage program. The program also has a major focus on promoting savings
using the group membership as a commitment device. Therefore, we investigate outcomes
related to the extent and nature of borrowings, savings and various asset classes.

We start by looking at overall current savings and the amount saved in the previous 12
months.20 We find that overall savings have gone up almost 18.6 percent and most of this
increase is due to households shifting their savings to formal sources (45.3 percent higher
savings in formal sources). But overall, there is only a 5.2 percent increase in share of
formal savings to informal savings. We hypothesize that this could be because the share of
formal savings is already 83 percent in the whole sample, as the national government has
aggressively promoted financial inclusion. Lastly, we find that 6.5 percent more women
have a bank account in the treatment group.

Next, we analyze the extent and nature of household borrowing. Consistent with the
program focus, the reach of financial services has been expanded in treatment areas, which
are completely un-penetrated by other institutional providers. For instance, less than 1
percent of households have a current loan from micro-finance companies and less than 2
percent have loans from commercial banks in the full sample (directly as individuals). But,
35 percent of the households, have a current loan through SHGs in treatment areas and 12
percent in the whole sample. Overall, 24 percent more households have a current
outstanding loan in treatment areas when compared to treatment areas. Anecdotal evidence
suggests that most of these borrowers are accessing credit for the first time from
institutional sources such as these.

As NRLP has been able to facilitate lending of over $1.2 billion since 2011 (World Bank
2018), we examine if this often reported overall borrowing figure has translated into

19 As we do not have data on number of hours worked, we cannot estimate if this transition from casual wage to self-employment
has resulted in more productivity (such as higher per hour wage etc.).

20 Savings as defined as amount saved and invested in commercial banks, co-operative banks, self-help groups (SHGs), micro-
finance institutions (MFIs), relatives, friends, post office, landlord, money lenders, chit funds, life insurance, and money saved at
home.
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increases in average amounts borrowed at the household level. Data were collected for all
active outstanding loans, and we find that there is indeed a huge increase in the amount
borrowed at the household level in treatment areas (over two times increase in average
borrowing compared to control areas). Although there is an overall increase in the loan size,
the average loan size for SHG loan (INR 12,830 per loan) is still lower than other sources
such as MFIs (INR 49,350 per loan) and commercial banks (INR 92,290 per loan).
Furthermore, we find that the intervention has resulted in altering the nature of borrowing
with higher loans being used for full productive purposes (11.2 percent higher in treatment
areas). There is also a 4.9 percent reduction in annual interest rates that could be due to the
lower cost of the SHG loans or because of the interest subsidies for good repayment. Most of
these borrowing related results are quite consistent with other previous impact evaluations
of rural livelihoods programs in India.

Lastly, we look the impacts in various asset classes - land, livestock, other productive assets
and consumption assets. Consistent with other studies, we find that there is almost no
difference between the amount of land owned or operated by the household in treatment
areas, but it is possible that three years of participation is a short duration in such complex
land markets. The results in livestock assets are clearer with an average increase of 2.9
assets owned currently but there is no impact in the difference of livestock assets since
2011. There is a minor and significant increase in consumptive assets, but the results do not
hold up in our robustness checks. For other productive assets we find no significant
difference between the treatment and control areas.

To summarize, households in treatment areas are saving and borrowing more. The
intervention has been able to expand the reach of financial services in otherwise un-
penetrated areas and even reduce the average borrowing costs. This has enabled the
households to use these loans for productive purposes with results being significant for
livestock assets but no perceptible increase in land or other productive assets yet.

4.1.3 Seasonal Migration and Income

To the best of our knowledge, this is the first time for any major Indian livelihoods
programs that the data were collected for seasonal migration, and income by various
sources. With respect to seasonal migration, there is a statistically significant and large
increase in the number of nights that household members from program areas spent
outside their village, mostly to take up “better employment’. However, as the survey did not
collect much information on other aspects of employment, the data do not allow us to do
any meaningful analysis of reasons for this effect and on other migration related outcomes.

Next, we look at income from various sources as data were collected for household income
from migration, agriculture, livestock, casual wages, non-farm enterprises, fisheries, full-
time wage employment, public and private transfers and any other sources. We first look at
a few key enterprise level outcomes as that is the major focus of the intervention. Although
more households have started non-farm businesses, we do not find any meaningful trends
in people employed in these enterprises, or revenues of those enterprises. We did find that
due to the increased borrowing, treatment households were able to invest around 15
percent more funds in enterprises, but the sample of enterprises was very small. For most
categories of income and total income, we do not find any results in the overall sample but
there are several sub-populations that witnessed an income increase due to program
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participation (see Section 4.2 for more details). We do not report the results of consumption
expenditure due the timing of the survey and its related impact on food expenditure.2!

4.1.4 Robustness Checks

We use two-stage IV regressions to check for the robustness of our impact estimates. Most
of the results persist but a few such as size of formal savings and collateral requirements do
not. It should be noted that matching and IV methods are based on a different set of
assumptions. Therefore, [V results are to be examined with respect to checking the strength
of PSM estimates. We have also analyzed results from different matching specifications
including caliper and nearest neighbor.22

Table 6: Second Stage Results from IV Regression?23

Variables Program | Standard | Observations
Error

Percentage of Members in the Household having -13.728%** 5.324 4,316

any Bank Account

Percentage of Females in the Household having any -3.218 6.528 4,250

Bank Account

Total Number of Livelihood Activities in a 1.332%** 0.57 4,316

Household (Including Unpaid Livelihoods)

Number of Livelihoods of Female Household 0.812%** 0.278 4,316

Members

Does anybody in the Household have a Non-Farm -0.178*** 0.062 4,316

Business?

WPR for Female Household Members with Self- 0.165%* 0.087 4,250

Employed Livelihood Activity

WPR for Female Household Members with Self- -0.007 0.02 4,250

employed livelihoods Non-Farm

WPR for Female Household Members with Self- 0.184** 0.085 4,250

employed livelihoods Farm

WPR for Female Household Members with Casual 0.105** 0.051 4,250

Livelihoods Farm & Non-farm

WPR for Female Household Members with Formal 0.016 0.01 4,250

livelihoods Salaried

WPR for Household Members with Any Livelihood 0.068 0.053 4,316

Activity

WPR for Female Household Members with Any 0.219** 0.095 4,250

Livelihood Activity

WPR for Adult (15 to 65 years) Female Household 0.298*** 0.112 4,114

Members with Any Livelihood Activity

WPR for Adult (15 to 65 years) Female Household 0.280%*** 0.095 4,114

Members with Any Livelihood Activity (Paid Only)

21 The field work for the data collection was initiated shortly after demonetization in November 2016. As food expenditure is
highly elastic and sensitive to such external shocks, it is likely to be affected most by it. Due to the unavailability of monthly
expenditure levels before demonetization in the sample, more detailed technical analysis is needed to understand the role of
demonetization on consumption expenditure. Due to the time limitations and lack of additional data, we have not reported any
results on consumption expenditure.

22 As the results from other specifications were consistent with the main model, they have not been reported in the paper.

23 Significance levels: *:10%, **:5%, ***:1%
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Variables Program | Standard | Observations
Error

WPR for Male Household Members with Any -0.062 0.05 4,193

Livelihood Activity

Difference between Male and Female Household -0.2771%** 0.105 4,127

Members WPR with Any Livelihood Activity

Ratio Female to Male WPR with Any Livelihood 0.370** 0.175 4,021

Activity

Log Total Formal Savings (Rs.) in the last 12 0.108 0.511 4,316

months-winsorized

Log Total Informal Savings (Rs.) in the last 12 1.652 1.076 4,316

months-winsorized

Log Total Savings (Rs.) in the last 12 months- -0.018 0.468 4,316

winsorized

Share of Total Informal Savings to Total Savings in -0.007 0.055 4,083

the last 12 months-winsorized

Log of Total Amount Borrowed for Outstanding 0.307 0.883 4,316

Loans

Log of Total Outstanding Loans 0.148 0.821 4,309

Average Annual Interest Rate of Outstanding Loans 0.040 10.295 987

Number of Fully Productive Loans in past 12 0.086 0.059 4,316

months

Number of Partially Productive Loans in past 12 -0.012 0.025 4,316

months

Number of Loans with No Collateral given in past 12 -0.009 0.122 4,316

months

Does the Household have a loan? (Y/N) 0.074 0.091 4,316

Has the Household given Any Collateral for Loan for -0.040 0.031 4,316

Loan in last 12 months? (Y/N)

Has the Household taken Any Productive Loan in 0.077 0.061 4,316

past 12 months? (Y/N)

Total Irrigated land owned by Household (acres) 9.207 9.527 4,316

Total land owned by Household (acres) 12.267 9.602 4,316

Total land Leased by Household (acres) -0.011 0.052 4,316

Total land owned and leased by Household (acres) 12.256 9.603 4,316

Total Number of Consumptive Assets Owned Now -0.975 0.805 4,316

Total Number of Livestock Assets Owned Now 5.588* 2.896 4,316

Total Number of Productive Assets Owned Now -0.759 0.583 4,316

Total Number of Productive Assets Owned Change -0.173 0.175 4,316

Total Number of Livestock Assets Owned Change -5.110 7.876 4,316

Total Number of Consumptive Assets Owned -0.344 0.349 4,316

Change

Log Total Funds Invested in Enterprise -1.113%** 0.412 4,316

Log Total Funds Borrowed for Enterprise -0.298 0.208 4,316

Log Total Cash & Kind Revenue from Enterprises in -1.314%** 0.466 4,316

Rs.

Total Number of Nights Spent by all Members 8.072 7.603 4,316

Outside Home last year
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MGNREGS work (in a Year)

Variables Program | Standard | Observations
Error

Number of Members Migrated to Urban Areas for -0.013 0.053 4,316

Employment or Search of Employment

Number of Members Migrated to Rural Areas for 0.074* 0.039 4,316

Employment or Search of Employment

Total Yearly Cash & In-kind Income from all sources 46.663 13619.58 4,316

in Rs. -winsorized-1 percent

Total Yearly Cash & In-kind Income from Migration 1,593.749 1211.525 4,316

in Rs. (Cash and Kind)-winsorized

Total Yearly Cash & In-kind Income from Livestock 2,471.463 2647.996 4,316

in Rs. -winsorized-1 percent

Total Yearly Cash & In-kind Income from Casual 5,586.228 5347.75 4,316

Labor in Rs. (Cash and Kind)-wins

Total Yearly Cash Income from Salary in Rs. - 1,450.220 | 7396.362 4,316

winsorized-1 percent

Total Yearly Cash & In-kind Income from 7,685.463 6186.849 4,316

Agriculture in Rs. -winsorized-1 percent

Total Yearly Income from Land (cash and kind)- -328.243 1727.323 4,316

winsorized-1 percent

Total Yearly Cash & In-kind Income from Fisheries -726.672 629.181 4,316

in Rs. -winsorized-1 percent

Total Yearly Cash & In-kind Income from - 8858.266 4,316

Enterprises in Rs. -winsorized-1 percent 15,524.562*

Total Yearly Income from Public Transfers -107.385 2225.988 4,316

MGNREGS and other Government Programs

Total Yearly Cash & In-kind Income from Private -1,694.819 | 1215.663 4,316

Transfer in Rs. (Cash and Kind)

Total Yearly Cash Income from Other Sources inRs. | -1,348.990 1219.37 4,316

-winsorized-1 percent

Total Number of Village Level Group Participation 0.026 0.046 4,316

Total Number of Different Programs 0.221 0.194 4,316

Total Number of Enterprises in Household -0.139%** 0.046 4,316

Does the Household own any Enterprise? (Y/N) -0.137%** 0.044 4,316

Total Number of employees (Permanent and -0.161* 0.087 4,316

Temporary)

Total Number of external employees (Permanent -0.029 0.036 4,316

and Temporary)

Any external Funding for enterprises -0.026 0.02 4,316

Households cultivating HVA crop (Non Paddy- 0.219* 0.123 4,316

Wheat-and-Millets)-(Y/N)

Does anybody in the Household have a NREGS card? 0.039 0.154 4,316

(Y/N)

Total Paid days for all Household Members under 20.697 266.267 4,316

Furthermore, we also analyze the Average Treatment Effect on the Treated(ATT) estimates

on the program participants in treatment areas. For this estimation, we define the
treatment as only the participant households in the treated areas but drop the non-
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participant households in treated areas from the analysis. We use a kernel matching model
using the same set of variables (Table A 8) and Figure A 1 shows that there is a satisfactory
overlap in the propensity score distribution across program and non-program villages.
Overall, there is limited difference between the nature of ATT (Table A 9) and ITT results.
However, most livelihoods and labor related impacts do become stronger and more
significant.

4.2 Distributional Effects

The primary goal of NRLM is to provide livelihood security to vulnerable rural households.
The ITT effect model reported in Table A 7 estimates the causal effect of the binary
treatment on program outcomes. Therefore, the NRLP impacts estimated thus far are
average estimates of the program effect without distinguishing across different segments of
the population of rural households. We use quantile regressions to account for this
heterogeneity of treatment effects in distribution of outcome variables, specifically with
respect to total household income, income from migration and borrowings. Results from
weighted quantile regressions are presented in Table 7.

Table 7: Quantile Regression Estimates of NRLM Participation on Income and
Borrowings

Quantile (a) Total (b) Income from (c) Total amount
(percentile) Income migration borrowed for
outstanding loan

20th 1228.82 5348.84*** 866.67**
(1327.749) (1656.53) (405.85)

30th 3619.79%** 5000.00%** 803.85
(1334.27) (1685.18) (598.34)

40th 3730.35%* 5973.79%** 0.00
(1541.42) (2152.47) (810.05)

50th 4715.64*** 4860.74 -1241.38
(1420.70) (2980.30) (1724.742)

60th 4168.37*** 7213.87* -5000**
(1580.20) (4265.21) (2207.42)

75th 5984.59*** 1080.00 -10033.33***
(2264.57) (3943.17) (2839.16)

90th 2653.62 0.0 -15333.33
(5923.55) (451.26) (12255.81)

The impact of NRLP varies significantly for total income, income from migration and
borrowing quantiles. Based on quantile regression estimates in Table 7 the program
produced different impacts in reported quantiles. While the effect is significant for the 0.3
(increase of INR 3619.79), 0.40 (increase of INR 3730.35), 0.50 (4715.64), 0.60 (increase of
INR 4168.37), and 0.75 (increase of INR 5984.59) quantiles in the total income distribution,
the effect is not found for the 0.20 and 0.90 quantiles. It can be observed that the increase in
income for all the statistically significant quantiles is similar in magnitudes except for the
0.75 quantile for which the increase in income exceeds that of the 0.30 quantile by almost
65 percent.

Income from migration is distributed more equitably across quantiles. In terms of
magnitude, households in almost all quantiles experienced similar positive change in
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migration income. For statistically significant quantiles, that is, 0.20. 0.30, and 0.40, income
from migration increased by INR 5348.84, INR 5000.00, and INR 5973.79, respectively.
Households in higher quantiles of 0.75 and 0.90 did not experience significant change in
their migration income.
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With respect to the size of borrowings, the program benefits declined monotonically from
lowest to highest quantile. Except for the lowest quantile households (bottom 20 percent of
the households) who could borrow INR 866.67 more due to the program implementation,
the borrowing levels for other higher quantiles (60th, 75th, and 90t percentile) declined
considerably in program areas as compared to control areas. The size of borrowings is still
very small but indicates that program targeting is robust in terms of providing benefits to
the rural poor households.

5 Conclusion

The decline in female labor force has been a major policy challenge in India, especially to
tackle the falling participation in rural areas. Women-based groups such as SHGs have often
been cited as one of the key interventions to address this issue (Sanghi, Srija, and Vijay
2015). The National Rural Livelihoods Mission was initiated with these objectives and is
being rapidly scaled up by the Government of India. Thus, understanding the impact and

24 With total income, income from migration, and borrowings as dependent variables (vertical axes show coefficient estimates
of named explanatory variable; horizontal axis depict the quantiles of the dependent variable). Quantile regression error bars
correspond to bootstrapped 95% confidence intervals (100 bootstrapped replications). The grey shaded area depicts 95%
confidence bands of the estimated quantile regression coefficient. The small horizontal black line depicts the OLS estimates with
small dotted black lines referring to the OLS confidence bands. If we can observe for a variable that the quantile regression
estimate lies outside the confidence intervals of the OLS regression, this shows that effects of this variable are not constant
across the conditional distribution of the independent variable, and hence statistically insignificant.

23



efficacy of this large-scale intervention at an early stage is critical from a policy perspective.
Our study provides short-run results based on data from three states where the program
has had considerable reach and intensive support through the NRLP. The gradual roll-out of
the program over the last five years gives us an opportunity to rigorously analyze the
impact and we find four noteworthy results.

First, the intervention has been able to achieve its objective of retaining women in the labor
force by increasing opportunities for self-employment, including transitioning agriculture
to higher value activities and investments. Our estimates suggest that overall 5.5 percent
more women are working (part-time and full-time) due to the intervention overall, with a
7.7 percent increase evident for women of productive ages (15-64 years old), and these
effects remain strong in all our robustness checks.

Second, we find large and significant increases in the amount and share of formal savings,
probably because of SHGs as a commitment device and as more women have opened bank
accounts. Consistent with almost all other studies on the self-help groups, we find that the
overall amount and productivity of borrowing at the household level have increased.
Similar to Hoffmann et al. (2017), we find a large and significant reduction in the average
interest paid by households in the treatment areas. However, the impacts on these aspects
are not very different for any sub-population.

Third, contrary to previous studies on similar programs, we find weaker results in the asset
status of households. We do find minor increases in livestock assets and consumptive
assets, but no increase in other productive assets and nature of landholdings. As the
primary mechanism to build assets was through loans, it is possible that the average loan
size at INR 12,830 is too small to purchase big and productive assets.

Lastly, we find significant results in median household income as well as large and
significant increases for the 30th, 40th, and 75t percentiles. However, we do not find results
or trends on annual income of households in the overall population. As the average
exposure of the program in the treatment areas is only around 2.5 years and the
implementation of technical livelihoods interventions is still at a nascent stage, it is possible
that in the long-run some of these results in assets and income might strengthen and
downstream impacts might arise.

For future policy discussions, we have some concluding thoughts. First, the focus of future
interventions needs to shift from pure access to loans to more targeted borrowing and
probably bigger size loans. Second, the program needs to build on increased labor force
participation and use it to enhance income generation for participants by accelerating the
technical and livelihoods interventions; efforts are also needed to document the impacts of
these sub-interventions. New interventions are piloting and testing interventions in these
two areas (World Bank 2018). Finally, the ongoing and future impact evaluations of these
large-scale government programs need to have a broader focus on labor force participation
and income; in particular to better understand the long-term impacts of these programs.
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Annex 1: Detailed Tables
Table A 1: Balance Table for the Village Selection Model: Madhya Pradesh

Mean
Variables Treated | Control Percent Bias P-
value

Tube Wells/Borehole Status - Census 2011 0.30 0.42 -27.20 0.06
Proportion of either SC or ST Population - Census 2011 0.81 0.71 40.30 0.00
Interaction of Proportion of Literate and Proportion of Female Population - Census 2011 0.24 0.25 -11.40 0.46
Households with PTG Members - SECC 2013 20.59 22.67 -6.20 0.71
Total Unirrigated Land Area and Area Irrigated by source - Census 2011 296.07 284.74 4.50 0.79
Self - Help Group (SHG) Status - Census 2011 0.62 0.64 -4.00 0.78
Public/Private Bus Status - Census 2011 0.47 0.49 -3.90 0.78
Agricultural Credit Society Status - Census 2011 0.10 0.09 3.10 0.81
Forest Area - Census 2011 169.93 302.64 -27.90 0.04
Proportion of Government Sector Jobs Households - SECC 2013 0.04 0.03 16.20 0.19
Proportion of Public Sector Jobs Households - SECC 2013 0.00 0.00 -11.90 0.34
Proportion of Private Sector Jobs Households - SECC 2013 0.00 0.00 -2.10 0.63
Proportion Owning Mobile Only Households - SECC 2013 0.27 0.30 -11.40 0.39
Proportion Owning Irrigated Land Households - SECC 2013 0.08 0.10 -13.50 0.35
Proportion Owning Unirrigated Land Households - SECC 2013 0.35 0.28 29.50 0.07
Proportion Owning Other Irrigated Land Households - SECC 2013 0.03 0.04 -8.20 0.60
Percentage of households with main source of light as electricity - Census 2011 0.51 0.56 -12.20 0.39
Percentage of households with latrine facilities within the premises - Census 2011 0.06 0.10 -26.30 0.06
Log of District Head Quarter Distance - Census 2011 3.85 3.82 4.80 0.72
Proportion Owning Irrigation Equipment Households - SECC 2013 0.08 0.13 -28.40 0.03
Proportion Having Kisan Credit Card Households - SECC 2013 0.03 0.04 -14.00 0.11
Density Primary School Numbers - Census 2011 0.86 0.90 -1.40 0.75
Density Secondary School Numbers - Census 2011 0.06 0.07 -1.30 0.96
Density Middle School Numbers - Census 2011 0.22 0.24 -3.70 0.75
Proportion of Total Population Female - Census 2011 0.50 0.50 12.10 0.29
Proportion of Literate Population Person - Census 2011 0.49 0.50 -13.70 0.37
Proportion of Non-Working Population Person - Census 2011 0.48 0.50 -33.40 0.01
Observations 772
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Table A 2 Balance Table for the Village Selection Model: Maharashtra

Mean

Variables Treated | Control Percent P-

Bias value
Interaction of SHG Status and Proportion of either SC or ST Population - Census 2011 0.36 0.29 22.40 0.07
Log of District Head Quarter Distance - Census 2011 4.23 3.91 40.60 0.00
Density Primary School Numbers - Census 2011 1.18 0.96 33.40 0.01
Proportion of Forest Area - Census 2011 0.35 0.22 44.90 0.00
Self - Help Group (SHG) Status - Census 2011 0.56 0.73 -38.50 0.00
Proportion of either SC or ST Population - Census 2011 0.72 0.43 100.90 0.00
Agricultural Marketing Society Status - Census 2011 0.88 0.71 41.50 0.00
Percentage of households with main source of light as none - Census 2011 0.03 0.01 17.90 0.14
Interaction of Proportion of Literate and Proportion of Female Population - Census 2011 0.29 0.30 -13.30 0.21
Proportion Owning Landline Only Households - SECC 2013 0.00 0.00 -0.40 0.86
Total Geographical Area - Census 2011 572.14 612.41 -7.90 0.45
Black Topped (pucca) Road Status - Census 2011 0.67 0.74 -16.50 0.18
Gravel (kuccha) Roads Status - Census 2011 0.66 0.69 -8.50 0.48
Hand Pump Status - Census 2011 0.91 0.89 7.50 0.46
Households with PTG Members - SECC 2013 0.12 0.08 18.00 0.17
Public/Private Bus Status - Census 2011 0.66 0.71 -10.30 0.40
Proportion of Government Sector Jobs Households - SECC 2013 0.02 0.02 -1.70 0.81
Proportion of Public Sector Jobs Households - SECC 2013 0.00 0.00 -5.00 0.22
Proportion of Private Sector Jobs Households - SECC 2013 0.00 0.00 -2.80 0.31
Proportion Owning Irrigated Land Households - SECC 2013 0.03 0.04 -13.50 0.23
Proportion Owning Unirrigated Land Households - SECC 2013 0.20 0.21 -8.20 0.48
Proportion Owning Other Irrigated Land Households - SECC 2013 0.04 0.05 -9.50 0.39
Percentage of households with latrine facilities within the premises - Census 2011 0.17 0.21 -13.80 0.15
Proportion Owning Irrigation Equipment Households - SECC 2013 0.05 0.07 -13.80 0.20
Proportion Having Kisan Credit Card Households - SECC 2013 0.02 0.02 0.90 0.94
Density Secondary School Numbers - Census 2011 0.08 0.06 11.50 0.30
Density Middle School Numbers - Census 2011 0.26 0.29 -6.40 0.60
Proportion of Total Population Female - Census 2011 0.50 0.49 16.80 0.13
Proportion of Literates Population Person - Census 2011 0.58 0.60 -17.40 0.12
Proportion of Non-Working Population Person - Census 2011 0.46 0.44 10.60 0.30

Observations

636
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Table A 3: Balance Table for the Village Selection Model: Jharkhand

Variables Mean

Treated | Control | Percent P-

Bias value

Agricultural Credit Society Status - Census 2011 0.07 0.04 17.40 0.24
Tube Wells/ Borehole Status - Census 2011 0.24 0.21 7.30 0.63
Proportion of Scheduled Tribe Population - Census 2011 0.77 0.76 2.20 0.86
Proportion of Scheduled Caste Population - Census 2011 0.04 0.05 -17.70 0.19
Log of Total Geographical Area - Census 2011 5.75 5.76 -1.90 0.89
Proportion of Forest Area - Census 2011 0.14 0.17 -19.70 0.11
Proportion of Government Sector Jobs Households- SECC 2013 0.02 0.01 10.90 0.42
Proportion of Public Sector Jobs Households- SECC 2013 0.02 0.00 45.50 0.00
Proportion of Private Sector Jobs Households- SECC 2013 0.07 0.00 45.10 0.00
Proportion of Manual Scavengers Households- SECC 2013 0.00 0.00 19.50 0.14
Proportion Owning Mobile Only Households- SECC 2013 0.71 0.61 31.80 0.02
Proportion Owning Motorized Fishing Boat Households- SECC 2013 0.01 0.00 18.40 0.18
Proportion Owning Irrigated Land Households- SECC 2013 0.15 0.30 -44.70 0.00
Proportion Owning Unirrigated Land Households- SECC 2013 0.25 0.52 -76.50 0.00
Proportion Owning Other Irrigated Land Households- SECC 2013 0.16 0.35 -56.00 0.00
Percentage of households with main source of light as electricity - Census 2011 0.33 0.18 50.40 0.00
Percentage of households with latrine facilities within the premises - Census 2011 0.03 0.03 2.20 0.86
Log of Nearest Statutory Town Distance - Census 2011 3.34 3.38 -7.10 0.60
Proportion Owning Irrigation Equipment Households- SECC 2013 0.08 0.06 12.80 0.38
Proportion Having Kisan Credit Card Households- SECC 2013 0.04 0.01 36.00 0.01
Density Primary School Numbers - Census 2011 0.97 0.90 5.70 0.66
Density Secondary School Numbers - Census 2011 0.04 0.03 5.90 0.66
Density Middle School Numbers - Census 2011 0.31 0.30 1.70 0.90
Density Senior Secondary School Numbers - Census 2011 0.00 0.01 -10.20 0.50
Proportion of Total Population Female - Census 2011 0.50 0.50 5.10 0.70
Proportion of Literates Population Person - Census 2011 0.46 0.47 -9.30 0.51
Proportion of Non-Working Population Person - Census 2011 0.51 0.49 24.50 0.07
Agricultural Marketing Society Status - Census 2011 0.09 0.12 -9.20 0.51
Observations 378
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Table A 4: Descriptive Statistics of the full sample

Variables Observations | Mean Standard Min Max
Deviation Value Value
NRLP Intensive vs Non-intensive 4,316 0.504 0.5 0 1
Age of Head of Household 4,316 46.97 12.26 18 105
Education Level of Head of Household 4,316 3.915 4.233 0 15
Proportion of Educated Women to Total Members in Household 4,316 0.251 0.208 0 1
Proportion of Married Members to Household Members 4,316 0.493 0.251 0 1
Time for Round-Trip to Fetch Drinking Water (Minutes) 4,316 18.16 15.68 1 300
Number of Household Members 4,316 4.615 1.881 1 15
Crowding Index: Ratio Number of Members to Dwelling Rooms 4,312 2.249 1.253 0.333 11
Dependency Ratio Household 4,316 0.635 0.648 0 5
Total Number of Livestock Assets Owned by the Household 2012 4,316 3.214 40.33 0 2,502
Total Number of Productive Assets Owned by the Household 2012 4,316 1.288 1.842 0 16
Total Number of Consumptive Assets Owned by the Household 2012 4,316 2.326 2.592 0 39
SC or ST Households 4,316 0.71 0.454 0 1
Female Headed Households 4,316 0.103 0.304 0 1
Percentage of Females in the Household 4,316 49.34 18.35 0 100
Number of Female Adults (15 to 64 years) in the Household 4,316 1.5 0.819 0 6
Household Type (Kutcha) - SECC 2013 4,309 0.546 0.498 0 1
Household Owns a Telephone/ Mobile Phone - SECC 2013 4,309 0.411 0.492 0 1
Household Owns Any Land - SECC 2013 4,309 0.511 0.5 0 1
Household Owns Irrigation Equipment - SECC 2013 4,309 0.0722 0.259 0 1
Any Household Members has a Salaried Job - SECC 2013 4,308 0.0378 0.191 0 1
Main Income Source for the Household: Cultivation - SECC 2013 4,309 0.395 0.489 0 1
Main Income Source for the Household: Non- 4,309 0.00487 0.0696 0 1
Agricultural Own Account Enterprise - SECC 2013
Percentage of Irrigated Land from Total Land - SECC 2013 4,309 8.029 19.41 0 100
Density of Primary Health Centers (per 100 Households) - Census 2011 727 0.01 0.07 0 0.99
Distance from Village of Nearest Agricultural Market (Kms.) 697 13.95 12.77 1 82
Distance from Village of Nearest Bank (Kms.) 689 9.94 7.62 1 45
Distance from Village of Nearest Town (Kms.) 714 17.30 12.95 1 98
Distance from Village of Primary Health Sub-Center (Kms.) 680 10.47 8.93 1 76
Distance from Village of Primary School (Kms.) 47 2.28 1.49 0 6
Extent of Irrigated Land in Village (in acre) 725 157.87 427.52 0 5,000
Female Population in Village 727 599.82 774.29 18 10,372
Homeless Houses in Village 727 1.03 5.25 0 100
Households with Electricity Connection 726 168.38 282.60 0 4,576
Households with Functional Toilets in Village 726 76.34 209.43 0 4,290
Kutcha Houses in Village 727 143.28 208.71 0 3,110
Log District Head Quarter Distance (kms) from Village - Census 2011 727 3.83 0.81 0 5.99
Log of Total Geographical Area (Hectares) - Census 2011 727 6.05 0.84 0 8.31
Number of Households Classified as Above Poverty Line in Village 721 91.74 195.96 0 3,500
Number of Households Classified as Below Poverty Line in Village 724 141.14 182.02 0 2,850
Number of Households in Village 727 256.87 448.86 8 8,000
Number of Minority Households in Village 727 8.09 112.85 0 3,000
Number of OBC Households in Village 727 58.80 139.78 0 2,000
Number of SC Households in Village 727 26.79 66.61 0 812
Number of ST Households in Village 727 143.90 329.81 0 7,370
Percentage of Households having Bicycle - Census 2011 727 39.15 28.26 0 100
Percentage of Households having Source of Light: Electricity - Census 727 43.96 35.30 0 100
2011
Percentage of Worker Population Female - Census 2011 727 45.74 8.45 3.2 65.99
Population Density of the Village - Census 2011 727 2.44 2.88 0 47.10
Pucca Houses in Village 727 27.60 100.90 0 2,000
Semi-Pucca Houses in Village 727 59.84 96.78 0 1,215
Social Security /Pensioners (Number) in Village 721 51.77 105.24 0 2,000
Status of Agriculture Marketing Society - Census 2011 727 0.39 0.49 0 1
Status of Primary School in Village in 2012 727 0.96 0.21 0 1
Status of Pucca Road in the Village (A/NA) - Census 2011 727 0.74 0.44 0 1
Total Number of Micro-Enterprises in Village 2012 727 14.21 42.74 0 1,022
Total Population in Village 725 1203.35 1576.64 38 20,800
Worker force participation rate of all persons in the Village - Census 727 0.52 0.10 0.19 0.905
2011
Worker force participation rate of females in the Village - Census 2011 727 0.49 0.14 0.02 0.9
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Table A 5 Differences on Key Individual, Household and Village Characteristics

(Unmatched Sample)?25
Variables Treatment Control T-Test
Age of Head of Household 45916 48.038 5.706%**
Education Level of Head of Household 3.822 4.010 1.456
Proportion of Educated Women to Total Members in 0.257 0.244 2.089**
Household
Proportion of Married Members to Household Members 0.480 0.506 3.428%**
Log Time for Round-Trip to Fetch Drinking Water (Minutes) 2.653 2.690 1.582
Number of Household Members 4.805 4.421 6.725%**
Crowding Index: Ratio Number of Members to Dwelling 2.250 2.248 0.054
Rooms
Dependency Ratio Household 0.649 0.620 1.436
Total Number of Livestock Assets Owned 2012 4.510 1.896 2.130**
Total Number of Productive Assets Owned 2012 1.235 1.342 1.912*
Total Number of Consumptive Assets Owned 2012 2416 2.235 2.293**
SC or ST Household 0.791 0.628 12.021***
Female Headed Households 0.115 0.091 2.669%**
Household Type (Kutcha) - SECC 2013 0.567 0.526 2.654%+*
Own Telephone Mobile Phone - SECC 2013 0.402 0.420 1.239
Own Any Land - SECC 2013 0.459 0.564 6.984***
Own Irrigation Equipment - SECC 2013 0.062 0.082 2.581%**
Any Member has a Salaried Job - SECC 2013 0.054 0.021 5.735%**
Main source of income of Household- cultivation - SECC 2013 0.397 0.394 0.204
Main source of income of Household- enterprises - SECC 2013 0.006 0.003 1.490
Total Households - Census 2011 192.233 231.374 5.932%**
Total Population of Village - Census 2011 947.469 1,080.050 4.193***
Percentage of Female Population - Census 2011 49.810 49.500 4.657***
Worker force participation rate of all persons in the Village - 0.522 0.526 1.643
Census 2011
Worker force participation rate of females in the Village - 0.489 0.497 1.854*
Census 2011
Worker force participation rate of females in the Village - 0.489 0.497 1.854*
Census 2011
Total Number of Micro-Enterprises in Village 2012 14.035 14.433 0.304
Access to Pucca Road - Census 2011 0.788 0.700 6.667***
Status of Agriculture Marketing Society - Census 2011 0.429 0.345 5.676***
Percentage of Irrigated Land from Total Land - SECC 2013 5.886 10.140 7.270%***
Percentage of Households having Source of Light: Electricity - 42.462 45.503 2.830%**
Census 2011
Percentage of Households having Bicycle - Census 2011 39.483 38.829 0.761
Density of Primary Health Centers (per 100 Households) - 0.013 0.007 2.899%**
Census 2011
Density of Primary Schools (per 100 Households) - Census 0.153 0.134 3.157%**
2011
Log of Total Geographical Area (Hectares) - Census 2011 6.005 6.089 3.281%***
Log Distance from Village of Nearest Bank (Kms.) 2.107 2.245 6.737%**
Log District Head Quarter (Distance in km) 3.915 3.807 4.595%**
Population Density of the Village - Census 2011 2.664 2.217 5.103%**

25 Significance levels: *:10%, **:5%, ***:1%
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Table A 6 Differences on Key Individual, Household and Village Characteristics

(Matched Sample)?26
Variables Treatment Control T-Test
Age of Head of Household 45.934 46.046 0.259
Education Level of Head of Household 3.824 3.916 0.599
Proportion of Educated Women to Total Members in Household 0.257 0.241 2.203**
Proportion of Married Members to Household Members 0.480 0.498 2.081**
Log Time for Round-Trip to Fetch Drinking Water (Minutes) 2.653 2.687 1.219
Number of Household Members 4.807 4.421 6.130%**
Crowding Index: Ratio Number of Members to Dwelling Rooms 2.251 2.322 1.572
Dependency Ratio Household 0.649 0.644 0.213
Total Number of Livestock Assets Owned 2012 4.503 1.908 2.122%*
Total Number of Productive Assets Owned 2012 1.235 1.166 1.186
Total Number of Consumptive Assets Owned 2012 2.419 2.068 3.834%**
SC or ST Household 0.791 0.784 0.557
Female Headed Households 0.115 0.092 2.169**
Household Type (Kutcha) - SECC 2013 0.567 0.549 1.073
Own Telephone Mobile Phone - SECC 2013 0.402 0.404 0.160
Own Any Land - SECC 2013 0.459 0.467 0.487
Own Irrigation Equipment - SECC 2013 0.062 0.062 0.072
Any Member has a Salaried Job - SECC 2013 0.053 0.061 0.614
Main source of income of Household- cultivation - SECC 2013 0.398 0.399 0.075
Main source of income of Household- enterprises - SECC 2013 0.006 0.007 0.363
Total Households - Census 2011 192.322 250.679 4.97 7+
Total Population of Village - Census 2011 947.727 1,181.799 3.955%+*
Percentage of Female Population - Census 2011 49.811 49.581 3.265%+
Worker force participation rate of all persons in the Village - 0.522 0.523 0.551
Census 2011
Worker force participation rate of females in the Village - Census 0.489 0.494 0.937
2011
Worker force participation rate of females in the Village - Census 0.489 0.494 0.937
2011
Total Number of Micro-Enterprises in Village 2012 14.043 19.894 1.487
Access to Pucca Road - Census 2011 0.788 0.796 0.638
Status of Agriculture Marketing Society - Census 2011 0.428 0.428 0.015
Percentage of Irrigated Land from Total Land - SECC 2013 5.894 6.502 1.166
Percentage of Households having Source of Light: Electricity - 42.517 42.777 0.211
Census 2011
Percentage of Households having Bicycle - Census 2011 39.491 38.618 0.867
Density of Primary Health Centers (per 100 Households) - 0.013 0.007 2.207**
Census 2011
Density of Primary Schools (per 100 Households) - Census 2011 0.152 0.136 2.539**
Log of Total Geographical Area (Hectares) - Census 2011 6.006 6.040 1.141
Log Distance from Village of Nearest Bank (Kms.) 2.105 2.265 6.717***
Log District Head Quarter (Distance in km) 3.915 3.907 0.344
Population Density of the Village - Census 2011 2.652 2.536 0.967

26 Significance levels: *:10%, **:5%, ***:1%
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Table A 7: Direct Impact Results- for ITT (Kernel Matching)?27

Variables Treatment | Control | Difference Percent Standard
Change 28 Error
Percentage of Members in the Household having any Bank Account 66.365 63.138 3.227%% 5.100%** 0.981
Percentage of Females in the Household having any Bank Account 68.751 62.294 6.457*** 10.400%** 1.219
Total Number of Livelihood Activities in a Household (Including 3.842 3.191 0.651%** 20.400%** 0.072
Unpaid Livelihoods)
Number of Livelihoods of Female Household Members 1.333 0.963 0.370%** 38.500%*** 0.037
Number of Adult Female (15 to 64 years) Household Members with 0.624 0.47 0.154*** 32.800*** 0.021
Any Livelihood Activity
WPR for Female Household Members with Self-Employed Livelihood 0.328 0.269 0.058%** 21.500%** 0.013
Activity
WPR for Female Household Members with Self-employed 0.026 0.019 0.007* 36.800* 0.004
Livelihoods Non-Farm
WPR for Female Household Members with Self-employed 0.308 0.254 0.054*** 21.400%** 0.013
Livelihoods Farm
WPR for Female Household Members with Casual Livelihoods Farm 0.122 0.107 0.015* 13.700* 0.009
& Non-farm
WPR for Female Household Members with Formal Livelihoods 0.015 0.009 0.007** 75.900%* 0.003
Salaried
WPR for Household Members with Any Livelihood Activity 0.527 0.517 0.01 1.9 0.009
WPR for Female Household Members with Any Livelihood Activity 0.459 0.404 0.055%** 13.600%** 0.013
WPR for Adult (15 to 65 years) Female Household Members with 0.613 0.536 0.077*** 14.400%** 0.016
Any Livelihood Activity
WPR for Adult (15 to 65 years) Female Household Members with 0.441 0.368 0.073%** 19.900%*** 0.016
Any Livelihood Activity (Paid Only)
WPR for Male Household Members with Any Livelihood Activity 0.646 0.659 -0.013 -1.9 0.01
Difference between Male and Female Household Members WPR with 0.193 0.263 -0.070%** -26.800*** 0.016
Any Livelihood Activity
Ratio Female to Male WPR with Any Livelihood Activity 0.801 0.669 0.131%** 19.600*** 0.028
Log Total Formal Savings (Rs.) in the last 12 months-winsorized 7.689 7.236 0.453*** 6.300*** 0.104
Log Total Informal Savings (Rs.) in the last 12 months-winsorized 3.201 3.549 -0.348%** -9.800*** 0.128
Log Total Savings (Rs.) in the last 12 months-winsorized 8.096 7.91 0.186** 2.400** 0.084
Log of Total Amount Borrowed for Outstanding Loans 3.478 1.328 2.150%** 161.900%** 0.132
Log of Total Outstanding loans 3.057 1.238 1.819%** 146.900%** 0.125
Share of Total Informal Savings to Total Savings in the last 12 0.851 0.809 0.042%** 5.200%** 0.01
months-winsorized
Average Annual Interest Rate of Outstanding Loans 20.393 25.301 -4.908** -19.400** 2.087
Number of Fully Productive Loans in past 12 months 0.173 0.061 0.172%** 183.200%** 0.011
Number of Partially Productive Loans in past 12 months 0.031 0.006 0.025*** 382.800*** 0.004
Number of Loans with No Collateral given in past 12 months 0.413 0.134 0.279%** 208.500*** 0.017
Does the Household have a Loan? (Y/N) 0.386 0.145 0.241%+ 166.300%** 0.014
Has the Household given Any Collateral for Loan in last 12 months? 0.019 0.033 -0.014%** -42.000%*** 0.005
(Y/N)
Has the Household taken Any Productive Loan in past 12 months? 0.194 0.065 0.129*** 200.600*** 0.011
(Y/N)
Total Irrigated land owned by Household (acres) 1.27 1.039 0.231 22.3 0.393
Total land owned by Household (acres) 3.836 3.276 0.56 171 0.403
Total land Leased by Household (acres) 0.04 0.052 -0.013 -24.3 0.012
Total land owned and Leased by Household (acres) 3.876 3.328 0.548 16.5 0.403
Total Number of Consumptive Assets Owned Now 3.775 3.366 0.409*** 12.100%*** 0.125
Total Number of Livestock Assets Owned Now 5.345 2.45 2.895%* 118.200** 1.404
Total Number of Productive Assets Owned Now 1.565 1.476 0.089 6 0.072
Total Number of Productive Assets Owned Change 0.33 0.31 0.02 6.6 0.026
Total Number of Livestock Assets Owned Change 0.843 0.543 0.3 55.3 1.842
Total Number of Consumptive Assets Owned Change 1.356 1.298 0.058 4.5 0.065
Total Number of Nights Spent by all Members Outside Home last year 9.332 4.02 5.312%** 132.100*** 1.186
Total Yearly Cash & In-kind Income from all sources in Rs. - 75,016.91 71,739.51 3,277.41 4.6 3,134.15
winsorized-1 percent
Total Yearly Cash & In-kind Income from Migration in Rs. - 1,636.87 718.543 918.329*** | 127.800*** | 186.772
winsorized-1 percent
Total Yearly Cash & In-kind Income from Livestock in Rs. - 2,452.40 2,552.15 -99.745 -3.9 438.385

winsorized-1 percent

27 Significance levels: *:10%, **:5%, ***:1%

28 Percent increase or decrease in treatment areas compared to control areas.
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Total Yearly Cash & In-kind Income from Casual Labor in Rs. - 25,335.92 24,897.71 438.212 1.8 889.509
winsorized-1 percent

Total Yearly Cash Income from Salary in Rs. -winsorized-1 percent 13,635.42 12,429.95 1,205.47 9.7 1,835.09
Total Yearly Cash & In-kind Income from Agriculture in Rs. - 17,214.42 | 16,755.76 458.662 2.7 976.439
winsorized-1 percent

Total Yearly Cash & In-kind Income from Land-winsorized-1 percent 228.881 247.379 -18.499 -7.5 252.873
Total Yearly Cash & In-kind Income from Fisheries in Rs. - 382.772 124.212 258.56 208.2 284.29
winsorized-1 percent

Total Yearly Cash & In-kind Income from Enterprises in Rs. - 3,306.83 3,249.69 57.141 1.8 2,186.95
winsorized-1 percent

Total Yearly Income from Public Transfers MGNREGS and other 7,752.07 8,317.96 -565.885 -6.8 350.217
Government Programs

Total Yearly Income from Private Transfer in Rs. -winsorized-1 820.44 370.61 449.830* 121.400* 251.578
percent

Total Yearly Cash Income from Other Sources in Rs. -winsorized-1 1,535.52 1,475.68 59.847 4.1 162.189
percent

Total Paid days for all Household Members under MGNREGS work 122.855 167.339 -44.484 -26.6 43.295
(in a Year)

Number of Members Migrated to Urban Areas for Employment or 0.059 0.034 0.025*** 74.100%** 0.008
Search of Employment

Number of Members Migrated to Rural Areas for Employment or 0.023 0.006 0.017*** 296.400*** 0.005
Search of Employment

Total Number of Enterprises in Household 0.04 0.033 0.007 20.2 0.007
Total number of employees (Permanent and Temporary) 0.055 0.043 0.013 29.5 0.017
Total number of external employees (Permanent and Temporary) 0.013 0.015 -0.001 -9.9 0.013
Does anybody in the Household have Non-Farm business? 0.098 0.08 0.018* 23.100* 0.01
Does the Household Own Any Enterprise? (Y/N) 0.039 0.033 0.006 18.2 0.007
Any external Funding for enterprises 0.021 0.007 0.014*** 213.400*** 0.004
Log Total funds invested in enterprise 0.367 0.218 0.149** 68.200** 0.065
Log Total funds borrowed for Enterprise 0.207 0.061 0.146*** 237.600*** 0.039
Log Total Cash & Kind Revenue from Enterprises in Rs. 0.394 0.352 0.042 11.9 0.074
Households cultivating HVA Crop (Non-Paddy-Wheat-and-Millets)- 0.375 0.291 0.084*** 28.800*** 0.016
(Y/N)

Total Number of Village Level Group Participation 0.084 0.051 0.033*** 63.800%** 0.01
Total Number of Different Programs 1.102 1.153 -0.051* -4.400* 0.027
Does anybody in the Household have a NREGS card? (Y/N) 0.662 0.607 0.055%** 9.100%** 0.017
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Table A 8: Logit Regression Results: Household Selection Model (Propensity Score) for
ATT estimates

NRLP Intensive vs Non-intensive
Age of Head of Household -0.02™
(0.00)
SC or ST Household (Y/N) 0.91™
(0.14)
Dependency Ratio -0.07
(0.06)
Status of Primary School in Village in 2012 0.73
(0.40)
Education Level of Household Head -0.02
(0.01)
Household Type Kutcha (Y/N) - SECC 2013 0.08
(0.13)
Household Owns Telephone/Mobile Phone - SECC 2013 0.10
(0.12)
Any Member of Household has a Salaried Job - SECC 2013 1.24™
(0.27)
Household Owns Any Land - SECC 2013 -0.43"
(0.14)
Percentage of Irrigated Land from Total Land in the Household - SECC 2013 -0.01*
(0.00)
Household Income Main Source: Cultivation - SECC 2013 0.53"*
(0.14)
Household Income Main Source: Non-Agricultural Own Account Enterprise - SECC 2013 0.70
(0.74)
Household Owns Irrigation Equipment - SECC 2013 -0.00
(0.20)
Percentage of Households having Source of Light: Electricity - Census 2011 0.00
(0.00)
Log of Total Geographical Area (Hectares) in Village - Census 2011 -0.06
(0.11)
Status of Pucca Road in the Village (A/NA) - Census 2011 0.57"
(0.18)
Log District Head Quarter Distance (kms) from Village - Census 2011 0.10
(0.10)
Population Density of the Village - Census 2011 0.06
(0.04)
Status of Village Agricultural Marketing Society - Census 2011 0.31
(0.19)
Percentage of Households having Bicycle - Census 2011 0.00
(0.00)
Primary Health Centre (Numbers) - Census 2011 0.20
(0.48)
Worker force participation rate of females in the Village - Census 2011 -0.54
(0.58)
Constant -1.18
(1.01)
Observations 3893

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure A 1: Kernel Density for ATT estimates
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Table A 9: Direct Impact Results-for ATT (Kernel matching)?2°

Variables Treatment | Control | Difference Percent Standard
Change Error
Percentage of Members in the Household having any Bank Account 66.439 62.482 3.957%** 6.300%** 1.007
Percentage of Females in the Household having any Bank Account 69.677 61.721 7.956%** 12.900*** 1.256
Total Number of Livelihood Activities in a Household (Including 3.962 3.201 0.761%** 23.800%** 0.075
Unpaid Livelihoods)
Number of Livelihoods of Female Household Members 1.387 0.97 0.417%** 43.000%** 0.039
Number of Adult Female (15 to 64 years) Household Members with 0.65 0.474 0.176%** 37.000%** 0.022
Any Livelihood Activity
WPR for Female Household Members with Self-Employed 0.333 0.268 0.065%** 24.200%** 0.013
Livelihood Activity
WPR for Female Household Members with Self-employed 0.025 0.019 0.006 339 0.004
Livelihoods Non-Farm
WPR for Female Household Members with Self-employed 0.315 0.253 0.062%** 24.700%*** 0.013
Livelihoods Farm
WPR for Female Household Members with Casual Livelihoods Farm 0.124 0.109 0.015 14 0.009
& Non-farm
WPR for Female Household Members with Formal Livelihoods 0.016 0.008 0.008*** 93.700%** 0.003
Salaried
WPR for Household Members with Any Livelihood Activity 0.521 0.515 0.007 1.3 0.009
WPR for Female Household Members with Any Livelihood Activity 0.465 0.403 0.062%** 15.400*** 0.014
WPR for Adult (15 to 65 years) Female Household Members with 0.621 0.538 0.083*** 15.400%** 0.016
Any Livelihood Activity
WPR for Adult (15 to 65 years) Female Household Members with 0.445 0.369 0.075%** 20.400%** 0.016
Any Livelihood Activity (Paid Only)
WPR for Male Household Members with Any Livelihood Activity 0.635 0.656 -0.021* -3.200* 0.011
Difference between Male and Female Household Members WPR 0.177 0.26 -0.083%** -31.900%** 0.016
with Any Livelihood Activity
Ratio Female to Male WPR with Any Livelihood Activity 0.83 0.672 0.158*** 23.500%** 0.03
Log Total Formal Savings (Rs.) in the last 12 months-winsorized 7.854 7.201 0.653*** 9.100%** 0.103
Log Total Informal Savings (Rs.) in the last 12 months-winsorized 3.128 3.53 -0.402%** -11.400%** 0.132
Log Total Savings (Rs.) in the last 12 months-winsorized 8.196 7.89 0.306™*** 3.900%** 0.082
Log of Total Amount Borrowed for Outstanding Loans 4.152 1.317 2.835%** 215.300%** 0.14
Log of Total Outstanding Loans 3.649 1.225 2.424%* 197.900%** 0.133
Share of Total Informal Savings to Total Savings in the last 12 0.862 0.808 0.054*** 6.700%** 0.01
months-winsorized
Average Annual Interest Rate of Outstanding Loans 20.472 24.741 -4.269** -17.300** 2.04
Number of Fully Productive Loans in past 12 months 0.205 0.059 0.147*** 250.600%** 0.012
Number of Partially Productive Loans in past 12 months 0.039 0.007 0.032%** 477.700%** 0.005
Number of Loans with No Collateral given in past 12 months 0.499 0.135 0.364*** 268.800*** 0.019
Does the Household have a Loan? (Y/N) 0.461 0.144 0.317%** 219.300%** 0.015
Has the Household given Any Collateral for Loan in last 12 months? 0.018 0.032 -0.014*** -44.300%** 0.005
(Y/N)
Has the Household taken Any Productive Loan in past 12 months? 0.231 0.062 0.169*** 272.800%** 0.012
(Y/N)
Total Irrigated land owned by Household (acres) 1.35 1.012 0.338 334 0.472
Total land owned by Household (acres) 3.92 3.246 0.674 20.8 0.481
Total land Leased by Household (acres) 0.046 0.052 -0.006 -10.8 0.013
Total land owned and Leased by Household (acres) 3.966 3.298 0.668 20.3 0.481
Total Number of Consumptive Assets Owned Now 3.844 3.329 0.515%** 15.500%** 0.121
Total Number of Livestock Assets Owned Now 5.744 2.507 3.237* 129.200* 1.736
Total Number of Productive Assets Owned Now 1.541 1.471 0.07 4.7 0.075
Total Number of Productive Assets Owned Change 0.319 0.304 0.015 5 0.027
Total Number of Livestock Assets Owned Change 0.78 0.565 0.215 38.1 2.283
Total Number of Consumptive Assets Owned Change 1.422 1.294 0.127* 9.800* 0.066
Total Number of Nights Spent by all Members Outside Home last 9.4 4.129 5.2771%** 127.600*** 1.252
year
Total Yearly Cash & In-kind Income from all sources in Rs. - 74,596.49 70,324.09 4,272.40 6.1 2,604.99
winsorized-1 percent
Total Yearly Cash & In-kind Income from Migration in Rs. - 1,671.71 743.942 | 927.772%* | 124.700*** | 205.053
winsorized-1 percent
Total Yearly Cash & In-kind Income from Livestock in Rs. - 2,499.80 2,583.40 -83.6 -3.2 467.293

winsorized-1 percent

29 Significance levels: *:10%, **:5%, ***:1%
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Total Yearly Cash & In-kind Income from Casual Labor in Rs. - 26,086.23 25,295.06 791.168 3.1 934.133
winsorized-1 percent

Total Yearly Cash Income from Salary in Rs. -winsorized-1 percent 12,502.80 11,330.75 1,172.05 10.3 1,652.72
Total Yearly Cash & In-kind Income from Agriculture in Rs. - 17,385.49 | 16,649.72 735.766 4.4 958.202
winsorized-1 percent

Total Yearly Cash & In-kind Income from Land-winsorized-1 116.514 193.376 -76.862 -39.7 241.346
percent

Total Yearly Cash & In-kind Income from Fisheries in Rs. - 474.856 117.792 357.063 303.1 347.547
winsorized-1 percent

Total Yearly Cash & In-kind Income from Enterprises in Rs. - 2,753.96 2,732.80 21.155 0.8 1,631.83
winsorized-1 percent

Total Yearly Income from Public Transfers MGNREGS and other 8,053.78 8,268.87 -215.092 -2.6 372.232
Government Programs

Total Yearly Income from Private Transfer in Rs. -winsorized-1 805.32 367.79 437.53 119 271.398
percent

Total Yearly Cash Income from Other Sources in Rs. -winsorized-1 1,508.61 1,423.21 85.402 6 167.774
percent

Total Paid days for all Household Members under MGNREGS work 128.561 167.853 -39.291 -23.4 45.516
(ina Year)

Number of Members Migrated to Urban Areas for Employment or 0.062 0.035 0.028*** 79.400%** 0.009
Search of Employment

Number of Members Migrated to Rural Areas for Employment or 0.018 0.006 0.012%** 203.100%** 0.005
Search of Employment

Total Number of Enterprises in Household 0.045 0.032 0.013* 40.400* 0.007
Total number of employees (Permanent and Temporary) 0.055 0.04 0.015 37.5 0.015
Total number of external employees (Permanent and Temporary) 0.01 0.013 -0.003 -20.5 0.011
Does anybody in the Household have Non-Farm business? 0.103 0.078 0.025%* 32.100** 0.01
Does the Household Own Any Enterprise? (Y/N) 0.043 0.032 0.012* 37.600* 0.007
Any external Funding for enterprises 0.025 0.006 0.018*** 278.400%** 0.004
Log Total funds invested in enterprise 0.421 0.206 0.214%** 104.000%** 0.067
Log Total funds borrowed for enterprise 0.237 0.059 0.178*** 304.700%** 0.043
Log Total Cash & Kind Revenue from Enterprises in Rs. 0.438 0.337 0.101 30 0.075
Households cultivating HVA Crop (Non-Paddy-Wheat-and-Millets)- 0.385 0.291 0.094*** 32.300%** 0.017
(Y/N)

Total Number of Village Level Group Participation 0.098 0.048 0.050*** 103.200*** 0.01
Total Number of Different Programs 1.118 1.145 -0.027 -2.4 0.028
Does anybody in the Household have a NREGS card? (Y/N) 0.694 0.612 0.083*** 13.500*** 0.017
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