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Title: Microfinance impact in India: A case
study in Andhra Pradesh.

1. Watershed programs in India and SHGs
microfinance

1.1 Watershed programs

In the definition by Kerr, 2002, watershed is “an area from which all the water drains
to a common point”. There is therefore an interest in creating infrastructures that
allow to store this water so that rain fed crops do not need to rely so heavily on the
weather conditions, mainly in drought-prone regions. In rural areas where farming is
the main livelihood, even slight variations in climate conditions can place a great
strain in household’s economies. These shocks are specially harmful in the case of
small farmers that rely completely on farm production and also for landless
individuals that cannot work as seasonal labourers.

Watershed projects contribute to ease the effects of these variations in rain patterns,
making the availability of water more stable. This smoothes household’s income
generation. These interventions are not constrained to water infrastructures but they
extend to the construction of roads, regeneration of common lands and the issue of
rights and bans to guarantee the success of the projects. This holistic approach tries
not only to increase the water availability but also to enhance the access of the
products to the market and the empowerment of target groups as the landless and
women.

The evolution of the watershed programs in India has been described in (Kerr 2002).
The earlier developments followed a strong top-down approach and the outcomes
were not satisfactory. There was a move to more participative approaches that also
tried to adapt to the particular capabilities of the communities adopting models that
NGOs had been following.

It could be done a brief description of the evolution in this country. In the seventies
three famous village-level watershed projects were implemented with considerable
success: Sukhomajri, Ralegaon Siddhi and Pani Panchayat. These ones brought about
the interest of other institutions such as the government of Maharashtra, Ministry of
Rural Development, World Bank, Indian Council of Agricultural Research that in the
eighties started to tackle the implementation of these projects. In particular, the
Ministry of Rural Development reset its Drought Prone Area Programme (DPAP)
about water harvesting.

These projects were focused on deprived areas and employed a good share of the
poorer population in the project works. However they did not pay much attention on
the community participation in the decision making of guidelines and measures
undertaking. Neither did they tackle the usually unbalanced distribution of the
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benefits of the project. Finally, their beneficial effects did not persist after the project
personnel had left.

At the end of that decade, some small projects were conceived as part of a greater set
of activities in which the communities were greatly involved. Examples of these were
MYRADA in Karnataka, Aga Khan Rural Support Program (AKRSP) in Gujarat and
Social Centre in Maharashtra. They were NGO-led projects in which the communities
organized themselves, developed other activities such as microcredit and became
stronger agents in the decision-taking. In the 90’s some initiatives have been inspired
in these principles and have intended to make to interact NGOs with public
institutions. Indo-German project in Maharashtra or the Indo-British project in
Karnataka are examples of this approach.

An additional turn to the screw of participation are the guidelines introduced in 1994
by the Ministry of Rural Development for their DPAP interventions, in which the
organization of the project relies on the creation of several organizations of
participants at different levels. These will therefore take part in the decisions about the
design and development of the project. These principles do gather the trends followed
in the literature about natural resources management. Adhra Pradesh Rural Livelihood
Project (APRLP or RLP) goes further in the participation path and guarantees the
presence of deprived groups such as women or scheduled castes in the decision
organs of the projects.

The main controversy in this evolution of the interventions is how the burdens and
benefits involving the projects are distributed. The upper lands are normally worse
quality lands, with extensions of common, uncultivated and often bald plots. These
common lands are the source of free grazing for marginal farmers and firewood
collection for landless and poor people. They are even sources of income as some
women collected medicinal plants or grasses that were used to produce brooms that
were sold in the village shandy. The lower lands are constituted of bigger farms with
more fertile soils and therefore farmers downstream belong normally to better off
groups.

Upper lands have to bear the bans on grazing and firewood collection as a way to
revegetate these common areas. On one hand this revegetation does prevent water
runoff and the erosion of the soils at the upper watershed and, as a consequence, the
sedimentation of silt at the bottom of the water tables, which lowers capacity of the
ponds. On the other, these burdens are mainly borne by the poorest, who have to turn
to fodder and alternative fuels, when they could get this virtually for free from
common lands. The lower end of the watersheds gets advantage of these interventions
upstream but with no such a cost.

Project implementations are thus set with the aim of counteracting this unbalance.
First, they start works at the upper lands so that the poorer get advantage of them as
soon as possible. This is known as the “ridge to valley” approach. The program
normally involves capacity building through training programs that increase the
employability of the individuals. Also, in this period of project works there is an
increase in labor demand. This benefits mainly the poorer farmers and the landless. In
addition, the increase in farming production in the area normally increases the
employment perspectives in the long term. In Kerr, 2002 (IFPRI) it is mentioned how
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in Mendhwan Village was possible to be employed around 8 months a year after the
intervention vs. the 3 months that was usual before the management of watershed
program started 4 years before.

Apart from the improved employment perspectives, there are other examples of
measures to incentivise involvement of the less favoured by the watershed projects.
They can be exclusive fishing rights in water bodies for the landless. Landless can
also be entitled to rights to tank/lift irrigation which they can utilize by leasing in
farmland or trading them. There are additional measures such as granting exclusive
grazing rights to shepherds and others. All of them lead to redistribute the benefits of
the watershed projects more evenly among all participants.

Projects encourage the participation of the villagers and stakeholders through different
interest groups. There is normally a minimum share of participation in these groups
reserved to deprived groups, mainly the poorer or women. These groups discuss about
the different aspects of the project, the measures to undertake and the distribution of
the benefits. This contributes to the empowerment of target groups and to the building
of a sense of “project ownership” in the community.

In the Rural Livelihood Project, the creation of Self Help Groups (SHGs) is one of the
cornerstones of the community participation approach of the watershed program.
These SHGs are groups of women, homogeneous in terms of economic and social
extract. The creation of SHGs is encouraged and assessed by project personnel and
they are later provided with capacity building and access to credit. The creation of
SHGs and the access to credit within DPAP projects are not incardinated in the
project itself but organized by a World Bank initiative formerly called Velugu project.
This community-level development program is also responsible for the SHGs
microcredit in non-watershed areas included in the surveys. In all areas, the SHG
microfinance scheme is the same, village banking.

In RLP areas SHGs cluster themselves into Village Organizations (VOs) which, in
turn, participate in the project and suggest measures at the village level. The
participation of backward groups in the decisions taken about the projects are
guaranteed by the compulsory participation of deprived groups, such as low cast
individuals or women, in the decision organs.

2.2 Microfinance in watershed programs.

The present study focuses the interest in these SHGs and more particularly in their
microfinance schemes. They follow a model known as “village banking”, that have
some differences with the Grameen approach, for example, and also differs from
others as some examples seen in Latin America that focus on individual loans.

These SHG are mainly created for the credit scheme but other reasons such as
capacity building for women and program participation are encouraged. The groups
are formed by around 10-20 women from similar socioeconomic background in order
to avoid discrimination within the SHG. Once the group is formed, they start to meet
regularly to assimilate the rules and objectives of the SHG and then they start saving
and keeping record of the meetings and amounts saved.
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The amount can be very small but contributes to inculcate financial discipline and
reduces the dependence from moneylenders. Also special savings can be accepted in
the group and the decision about the interests paid to them should be decided by the
group. The savings are deposited into one account in the bank and the first source of
loans to the members will be these savings. In addition to this, with the passage of
time and provided that the SHG runs smoothly its lending activities, there will be
additional sources for the loans. These are interests accrued from the lending
activities, grants or even bank loans (done to the SHG, not to individuals).

These credit activities within SHGs have several advantages (Masset and White 2006)
The interests paid for the loans do not end up in the moneylender’s pockets (or banks,
landlords, traders, etc) but go back to the group fund.

 Money is quickly available, the process relies on trust and peer monitoring so
there is not so much paperwork.

 There is a prioritisation to the most needy

SHGs are also a forum to exchange opinions and knowledge. In the particular case of
RLP watershed projects, SHGs are encouraged to submit proposals to Watershed
Committees in order to involve them in the implementation of measures. The main
interest of this study is the credit schemes so discussion about differences among
watershed project approaches will be omitted.
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2. Survey and descriptive statistics

2.1 Survey

The survey was implemented in order to compare the approach of the Rural
Livelihood Project (RLP), designed by the British Department for International
Development (DFID) with the DPAP approach by the Indian Ministry of Rural
Development that started in the mid eighties. Although the latter methodology greatly
increased the autonomy of villages in the decision-making with the new 1994
guidelines, RLP insists on some measures that try to push further into participation of
the poorer and ensure more egalitarian distribution of benefits. An additional control
group which had not had any watershed interventions at all in the last 5 years or more
was also included.

The survey took place in the state of Andhra Pradesh. Indian states are divided into
districts which, in turn, are sub-divided into mandals. Each mandal is constituted by a
number of villages. RLP was operating in five districts of Andhra Pradesh, all in the
south of the state, the most drought-prone area. In each district 2 RLP villages, 2
DPAP villages and 2 non-project villages were selected, producing a total of 30
villages.

The selection of villages was done through a two-staged matching process. First an
index of 16 typologies of social deprivation was used to classify the villages with data
from 1991 census. In each district, 2 RLP villages were selected randomly and their
deprivation index was observed. DPAP and non-project control villages were
selected in the same district matching the deprivation index value of the RLP villages.
When possible, villages within the same mandal were preferred. This left each RLP
village with several matchings from DPAP and non-watershed areas.

In the second stage an additional propensity score was used. This latter score was
created with information of the 2001 census and took into account variables such as
population size, literacy rate or percentage of farmers. Some exclusions were
established, villages with more than 1 watershed program going on, villages with less
than 300 hectares, urban villages and Mandal headquarters. Each RLP was then
matched with the closest match of this second score, among those multiple possible
matches created with the first score.(Masset and White 2006)

The survey took place twice in years 2005 and 2007. Due to the seasonal
characteristics of agriculture, the time in the year when the surveys are done are
crucial. Hence, surveys were done at the same time of the year in order to avoid
seasonality. The first round was conducted in June 2005, covering the 2004 kharif and
2005 rabi season. The second had to be done in June 2007, gathering information
from the same seasons in 2006 and 2007 (Masset and White 2006).
The number of total households interviewed was normally 50 per village, with some
exceptions: in one village the number of households interviewed was 43 (Penchikala
Pahad), in another they were 46 (Nela Marri), there was 2 villages with 48 (Amangal,
Kambhan Padu) and 3 with 49 households ( Chiramandoddi, Muddinayapalle, S.
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Kothapalli). This adds to a number of 1,482 households in 2005, 21 of which had
migrated when the second round took place.

The breakdown of these villages is given as follows. The survey used 30 different
villages, 10 RLP projects, 10 DPAP projects and 10 where there had not been a
watershed project in the last 5 years at least. The number of household interviewed in
each project is 495 for RLP, 500 in DPAP and 487 in non-watershed areas.

2.2 Sampling weights

Population is evenly distributed at district level and there is no need to correct at this
level. However, at household and individual level, the probability of being
interviewed was different.

The selection probability of the ith household the jth village is given by the formula:

where the numerator is the number of households interviewed village j (s) and the
denominator is the total number of households in the village. Therefore, the
probability of selection is equal for all the households within the same village. The
counting of households in each village (nj) corresponds to information contained in
2001 census.

The weights of each household are found by multiplying the inverse of the probability
by the fraction of rural household population of all districts (N) over the number of

sampled households (S=Σ ), using again the 2001 census. The formula is given by:
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2.3 Migrants

In table 1 means of the subsample of households that did not migrate are compared
with means of the migrants in 2005. The migrant households tend to be smaller in size
and this drives the fact that also the rest of the household composition variables such
as number of males, females, etc. are different and statistically significant.

Regarding the social groups, the sample is split into 4 categories. Social group nr. 1 is
the social group of scheduled tribes. They normally live out of the villages, have their
own cultural traditions and tend to be the poorest households. Social group Nr. 2 is
composed for the most backward caste, the untouchables. Social group nr. 3 is
composed by castes different from untouchables but still backward castes. These
backward might be worse off in towns or cities but in these poor rural areas they are
reasonably better off than the two latter social groups. Finally, social group nr. 4 is
composed by upward castes.
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Migrants are also less prone to be self employed, and the total time they work in the
household is lower. However this difference is given by the differences in sizes, as
there are not significant differences in the time worked per working member of the
household. They are also poorer in terms of assets. They had suffered fewer shocks in
the last 12 months and their mean loan sizes were in general smaller than those from
non-migrants. The household income is clearly similar, but the income per capita is
far higher in the case of migrants, which has to do with the fact that their mean
household size is scarcely higher than ½ of that of the non-migrants.

The share of migrant households is small and they are unlikely to cause significant
differences in the estimations. In table 2 the mean test is done in 2005 between the
mean calculated with all households and the mean calculated after dropping the
migrants. It can be seen that the mean differences are small and in all cases quite far
from being statistically significant even at 10% level. Thus, they are dropped and will
not be included in the statistics henceforth.

2.4 Descriptives of the outcome variables: income and income per capita

The present study intends to find out the impact that borrowing from SHG schemes
might have on income and income per capita. These variables are normally skewed to
the right due to the high values of the wealthiest observations, households in this case.
The median, however, is not sensitive to skewness as it does only leave 50% of the
observations at each side. Mean and median of both income and income per capita
can be seen in table 3. In 2005, the mean household income was of 26,552 rupees
while the median is lower, 17,166 rupees only. In the case of income per capita, the
mean was 5,768 rupees while the median was 3,866. This implies that household
income mean is around a 55% higher than the median while income per capita median
is a 49% lower than the mean. This confirms the skewness of the distribution of both
variables in 2005 and the pattern goes on in 2007. In this year the mean slightly
decreases with respect to 2005. On the contrary, the median increases slightly.
Therefore, the gap among them decreases.

In order to observe the possible presence of outliers or extreme values that might be
skewing the distribution box and whisker graphs are used. The outliers and extreme
values1 lie outside the whiskers. It can be seen in the graphs 1 and 2 that the
interquartile range is relatively small with respect to the whole range. The
observations take the most extreme values in the case of wealthiest households,
although there are also extreme values for negative income or income per capita.

Table 4.1 and graph 3 show different percentiles of income distribution. In year 2005
the wealthiest households in terms of income pull the mean upwards. This also
happens in 2007, although less markedly. Table 4.2 and graph 4 show the same
information regarding income per capita.

The outcome variables can also be studied by district. Tables 5 and 6 show the mean
and the median (the latter shadowed, below the mean figure) for outcomes variables
by district and year. The most striking feature is the low figures in both outcome

1 Ouliers are those observations between 1.5 and 3 times the interquartile range (in the forthcoming
IQR) above (below) the 3rd (1st) quartile. Extreme values are those observations 3 times or more above
(below) the 3rd (1st) quartile.
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variables in Anantapur district in 2005. This district is the most desertic and it
suffered a severe draught in this year, which ruined the harvest. It can be seen also
that the highest rate of growth of mean and median of both outcome variables
corresponds also to this district. This is what would be expected in these
circumstances. However, it still provides with the lowest income and income per
capita statistics in 2007.

Among the rest of the districts, the best figures are showed by Prakasam, Kurnool and
Mahabub Nagar for year 2005. These three districts experiment an overall decrease in
the statistics in 2007. The case of Anantapur and Nalgonda is on the contrary. They
started from below in 2005 and experience a rise in its figures in 2007. This makes
Nalgonda to overtake Mahabub Nagar in the ranking of all figures in 2007. This can
be seen more clearly in bar charts 5 and 6.

With respect to the presence of watershed projects, the mean and the median are
clearly higher in watershed areas in 2005. In 2007 the gap between watershed and
non-watershed figures becomes very small, with median figures that are almost the
same. Again, a similar pattern is observed in the case of income per capita. This might
suggest that watershed programs work in dry years, 2005, but they do not make such a
difference in other circumstances. Figures and graphs can be seen in tables 7-8 and
graphs 7-8.

2.5 Attrition bias: “Everborrow” variable

The main issue in studies where there is not randomization is the handling of selection
bias. Another important issue is the attrition bias. There have been studies that
compare new borrowers vs. old borrowers but these might suffer from the survivor
bias in the case of old borrowers (Hulme and Mosley 1996) This kind of bias has been
studied in Karlan, (2001)and he suggests that all the borrowers, dropped or not,
should count as members of the treated group.

The panel structure of the present study is very similar to that used in Tedeschi (2008)
with a range of households interviewed in 2 periods. As seen in table 9, some
households kept their SHG-borrowing status throughout the surveys, either by SHG-
borrowing in both years or by borrowing in none of them. There are also some
households that SHG-borrowed only in one of the years. Following Tedeschi’s
nomenclature, households that never borrowed from SHG are under the category
“never” and those that borrowed both times under “always”. Those which did only in
2005 will be “drop” and the rest borrowing from SHG only in 2007 are named “new”.
An additional variable is created with the name “everborrow”. This will be a dummy
with the value of one in case the household is under “always”, “drop” or “new” and
zero otherwise.

Table 9 is expressed in percentages and it can be seen that the share of “always”
households is 13.03%, 15.38% in the cases of “drop” and “new”, with a 55.20% of
households that never borrowed and belong to the “never” group. The variable
“everborrow” for SHG borrowers will take the value of one for 13.03 + 15.38 + 15.38

≃ 43.8% of the sample. Migrants are included in this case only for illustrative
purposes, adding up to around 1% of the total sample.
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The variable “everborrow” will allow considering not only the “always” or “new”
SHG-borrowers, but also those which SHG-borrowed the first period and dropped
afterwards (“drop”), avoiding therefore what has been named the “survivor bias”.
This is the main issue in the above studies that compare old borrowers with new
borrowers. As long as there are several alternative sources of loans, there will be one
“everborrow” variable for each of these sources together with “always”, “drop”,
“new” and “never”: banks, moneylenders and landlords, NGOs, family and friends
and others.

Finally, income and income per capita can be tabulated in conjunction with
“everborrow”. Tables 10 and 11 tabulate income or income per capita corresponding
to SHG borrowers in both rounds. Mean and median income is always higher in the
case of SHG borrowers. This suggests the presence of selection bias: richer
households are more prone to borrow from SHGs. With respect to income per capita,
the median is always higher for SHG non-borrowers. In the case of the mean, the
pattern changed between rounds.

2.6 Credit sources

As stated in [Source, Annex C, beginning], the normal sources of credit in the rural
areas had been so far moneylenders, landlords, family or relatives. Formal banks did
have a scarce presence in these areas, in which they were operating mostly as deposit
entities. However, the emergence of SHGs initiatives and the “bank linkages” has
brought up the appearance of formal financial entities in the rural areas in India.
Thanks to these “bank linkages”, village banks open an account in a commercial bank
once they are created and this open the possibilities to other groups and new
individual customers making new branches profitable.

In table 12 the evolution of the presence of banks in villages is shown. It has
experienced an upwards trend in the time between surveys. In the first round of the
survey, most of the villages did not have any formal bank at all. In 2 years the share of
villages that had at least one branch rose from 40% to 85%. In this case it is clear the
the rapid spread of the commercial bank network as has happened in other parts of
rural India thanks to the interaction of banks and SHGs.

In the case of the moneylenders, the evolution has been quite stable in those villages
in which their number was scarce (0-2). The number of those villages in which they
were more numerous (7 or more) decreased in the second round of the survey from 11
to 1. The numbers of the rest of the sources remain more stable, although a slight
increase is also observed.

In table 13 the evolution of borrowing households can be observed. The number of
loans is higher than the number of total households as some of the households
borrowed from more than one source. Despite the spread of bank branches reaching to
more villages, the common pattern is an overall decrease of the borrowing activity.
The number of households borrowing from the different sources clearly decreased in
2007 for around one million households, a 21.27%. The only exception of this
decrease is the number of households borrowing from family and friends, which
increase by around 120,000. In the case of SHG borrowers, the figure remains stable
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while the decrease in the case of banks, NGOs, moneylenders-landlords and others are
higher than 30%. In terms of source share, the main source is moneylenders-landlords
in both years. SHG is the third in 2005 and second in 2007.

When shares are observed in terms of amount borrowed from each source, the figures
do change due to the differences in loan amounts. Table 14 shows how, in quantitative
terms, the main source of credit is still moneylenders and landlords. They represent
around the 40% of the total loan volume in the area. The banks are the second source,
followed by family and friends. In terms of loan volume, the share of SHG ranged
between 7.76 and 10.61 per cent. This is in contrast with the share of households that
borrowed from SHG, which ranged between 20.57 and 25.99 per cent. SHG is the
only source that increases the amount of money lent between the surveys. However,
table 20 clearly explains that although more than 20% or 25% of the households turn
to SHG, the total amount borrowed from this source is more than 3 times lower than
that borrowed from moneylenders or banks, due to the smaller size of SHG loans, as
can be seen in table 15.

Overall, the mean figures show that there was a decrease in income and income per
capita between 2005 and 2007. A more detailed look suggests that this trend might be
driven by outliers and this will be taken into account by adding an approach less
sensitive to their presence in the analysis.

The draught suffered in 2005 makes Anantapur to show the lowest mean and median
values for the outcome variables. On the contrary, Kurnool and Prakasam tend to
show the leading figures in both income and income per capita. District variables will
be added in the model and a negative estimate would be expected in the case of
Anantapur and positive in Kurnool and Prakasam.

Areas with watershed projects are better off in terms of both outcome variables in
2005, although this difference becomes very small in 2007 when the summer was not
so dry. The model will include a dummy variable taking the value of one in the
presence of DPAP or RLP and zero otherwise. It will test whether the presence of
watershed programs has an effect on the outcome variables.

In addition, SHG borrowers show higher income values but this feature is not so clear
in the case of income per capita. This suggests a selection bias in the case of SHG
borrowers and therefore approaches will be tackled in order to avoid this selection
bias.

Finally, the selection bias suggested by the higher values of SHG borrowers will be
handled following the approach in Tedeschi (2008).
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3 Methodology

3.1 Selection bias

The main issue with the quasi experiments is that they are not random. In the case of
this particular database, it would have been also desirable that the pipeline dataset,
corresponding to 2005 would have been collected before having implemented the
microfinance scheme. However the dataset was collected long after the microfinance
schemes had been introduced in the three areas. Therefore, there was no way of
studying some households before and after the implementation of the projects. This
characteristic is, though, common to any of the studies based on 2 periods databases
reviewed so far, (Copestake, Dawson et al. 2005; Khandker 2005; Bruhn and Love
2009), AIMS projects (Barnes, Keogh et al. 2001; Chen and Snodgrass 2001; Dunn
and Arbuckle 2001) and other studies based on AIMS datasets as Tedeschi’s.

An additional difficulty in this kind of studies is the selection bias. The absence of
random samples forces the researchers to look for the best possible controls, and they
look for them among new borrowers, would be borrowers, etc. In the present study,
the comparison is done plainly between borrowers and non borrowers and selection
bias will be controlled for following mainly Coleman’s and Tedeschi’s works.

3.2 Methodology to avoid selection bias : Quasi-Experimental
approaches in Coleman, 1999, 2002 and Tedeschi, 2008

What in (Coleman 1999; Coleman 2006; Tedeschi 2008) would be called a naïve
approach to the estimation is:

(4.1)

in which the dependant variable Y might be income but also other such as household
expenditures or business profits. X is composed by a range of observable
characteristics at individual, household or/and business level. Credit is a dummy
variable that takes the value of one if the household borrows. The estimate of the
coefficient of Credit variable is very likely to be upward biased because borrower
status is not exogenous.

We can establish that the participation in microfinance is given by a function
where is the vector of observable characteristics that can be easily measured such
as age, gender or education. However, others such as entrepreneurial ability,
negotiation skills and others are not measured and cannot be included in the former
vector. They are included in , however, and they might push the individual’s or
household’s levels of income or expenditures above average. Therefore, not taking
into account in the regression might bias the estimation of the impact upwards if

is assumed to be correlated with .

Coleman (1999; 2006) in his works in Malaysia and (Tedeschi 2008) adopt the
following model, called the quasi experimental model:
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(4.2)

Where is a vector of observable characteristics of the unit under study and
MEMBER is the membership or borrowing condition that captures the particular
characteristics that lead to self selection. AccessTime is the time that a borrower has
had access to loans. Once controlled for selection bias, the coefficient for AccesTime
will be the correct way to measure for impact. Armendariz and Morduch (2005)
suggest that an alternative to time is the amount of money borrowed, as both variables
move very closely. Tedeschi, 2008 uses both in her impact estimation. The present
study, though, will do with the latter only as no information about the time was
available in the survey.

3.3 Methodology to avoid selection bias : when DID and panel data
meets

3.3.1 DID

One of the techniques that has been widely used to get rid of the selection bias has
been DID. In particular, in the field of microfinance impact studies, the technique has
been used by Morduch (1998), Copestake et al. (2005), and Kondo et al. (2008)The
main point of this technique is assuming that unobservables influencing both
participation in microfinance and the outcome variables(called above) are time
invariant so they can be swept out by differencing and therefore end up with a clean,
unbiased estimation of the impact of microfinance.

Armendariz and Morduch, (2005) explain the notion of DID technique graphically, in
a way that have been reproduced in table 16. The idea is to isolate the effect of the
shadowed area (Microfinance impact) on income. In a first stage, two subtracts are
done: (T2 – T1) in the case of the treated and (C2 – C1) in the case of the control
group. In the case of the treated, we are left with the effects on income caused by the
broad economic changes plus the microfinance impact. In the control group, just with
the effects caused by the economic changes. This is the first difference. The second
difference that isolates the effect of microfinance is given by (T2 – T1) – (C2 – C1),
resulting into the effect on income of the shadowed cell. Again, as is warned by these
authors, it is assumed that effects of personal characteristics such as age,
entrepreneurial vocation, negotiation skills, ability or education are constant along
time which in a 2 years period is not a strong assumption.

The difference in difference model is explained more technically following
Wooldridge (2009) chs. 13 & 14. Suppose we have the following equation in a pooled
dataset:

for t = 1, 2 (4.3)

where:
 i refers to observations, the units studied: individuals, households, states…

t stands for the time
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 is the outcome variable, the intercept,

 is a dummy variable taking the value of 0 for observations in the first
period and 1 for those in the second period.

 is also a dummy variable taking the value of 1 if the observation i
belongs to the treated group and 0 otherwise, in time period t.

 is the vector for observed variables such as age, sex, religion, household
size and others.

 does not have the t subscript because it gathers those unobservables, time
invariant factors that influence . It is known as “unobserved effect” or
“fixed effect” to remind that it is constant over time and “unobserved
heterogeneity”. Therefore, model (1) is also known as “unobserved effects
models” or “fixed effects models”.

 is called the idiosyncratic error, unobservables that affect and that
change over time.

In order to estimate the impact of the program or the intervention, a “naïve” approach,
as named in Tedeschi 2009 would be to run a standard OLS regression:

for t = 1, 2 (4.4)

where and is often called the composite error.

This approach would not provide with consistent estimators as is not uncorrelated
with due to the correlation between with and this is true for single or
pooled OLS regression for both years. Although this kind of error has been named
“heterogeneity” bias, it is not more than a bias due to omitted (time constant)
variables (Wooldridge 2009)

Having the equations for years 1 and 2, a simple operation can be done to sweep out
the unobserved, time invariant factors:

(4.5)
(4.6)
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Subtracting (4) from (3), we end up with:

(4.7)

also written as

(4.8)

This is called the first differenced equation. Thanks to this simple operation the time
invariant unobservables are wiped out. A standard OLS regression would provide
with consistent estimators of the parameter of interest, which will be the impact of
the program. This is called the first-difference estimator or difference in difference
(DID) estimator.

This is true provided that the error term is uncorrelated with the observable
characteristics in both periods, and therefore, is uncorrelated with . This
is called the strict exogeneity assumption, and can be expressed as

for s≠t

where explanatory variables in each time period have to be uncorrelated with the
idiosyncratic error in each time period.

This method has the advantage for the present study of its simplicity and easiness
when omitting the selection bias. However, some comments have to be done in
relation:

 The unobserved characteristics such as entrepreneurial abilities, negotiation
skills and others are assumed to be constant, when they might improve with
experience, for example. Therefore, this might be a strong assumption.

 When subtracting one equation from the other, not only time invariant
unobservables are wiped out, but also observables that do not change over
time or rarely do: sex, religion, caste, distance to a water source or district
location.

3.3.2 Panel data

In order to avoid the fixed effect, , an alternative technique is used in econometrics,
the fixed effects transformation within the framework of panel data. As stated in
Wooldridge (2002)2 when there are 2 periods of time and the same observations in
both times, fixed effects estimation and DID produce identical estimates and
inference.

2 Chapter 10, exercise 10.3 is about proving this assert. Solutions to odd-numbered exercises can be
downloaded in https://www.msu.edu/~ec/faculty/wooldridge/book2.htm, accessed 10/02/10 11:54 am.
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The transformation in this case is slightly different. We depart from the following
equation:

(4.9)

We can find the average per observation i over time and write:

(4.10)

where

Subtracting (8) from (7)

t = 1, 2, …T (4.11)

also expressed as

for t = 1, 2 …T (4.12)

where .

This transformation is also called the within transformation and, as we saw with DID
approach, it does allow to get rid of the . Equation 4.12 can be estimated through a
pooled OLS estimator also called fixed effects estimator or within estimator. This
permits correlation between and the explanatory variables. Under strict exogeneity,
(idiosyncratic error uncorrelated with each explanatory variable across all periods
1, 2… T) the fixed effects estimator is unbiased.
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4 Analysis

4.1 Controlling for selection bias: regressing over credit status
variables

The different characteristics between the datasets of Coleman’s and Tedeschi’s leads
the latter to do a slightly different approach, as the dataset is a panel data with two
time periods. She does a regression of the outcome variables over particular

characteristics of the household head, contained in , and the credit status

( , following the differentiation above mentioned.
She also adds dummies for the different offices of the bank under study, for location
bias. The regression is done with the data of the first round of the survey.

(5.1)

The aim is to test for self selection issues. And if there is such a bias, borrowers
should show higher-lower values for outcome variables than non borrowers. In the
present study, the following model is constructed, where district adopts the role of the
office variables in the above study, gathering the effect of the location:

(5.2)
In this model

 X is a set of household level variables (when personal, the reference taken is
the household head).

o Age, age squared, sex and marital status of the household head.
o Job related variables: whether the main job of the household head is

self employed or wage employed. The default category is composed by
unemployed, household jobs, students or retired people. Also the mean
time worked per working member in the household.

o “shock”, which is a dummy that takes the value of one if the household
in the last 12 months suffered a shock. Shock is defined in several
ways: loss of property or livestock, death, severe illness or injury of a
member or failure of crops for instance.

 Credit status is given by Always, Drop or New in the way they were
constructed in section 2. The omitted category is Never, when the household
did not borrow from SHG in either period.

 The rest of the variables are the district variables. The abbreviations stand for:
o pra: Prakasam
o kur: Kurnool
o ana: Anantapur
o mah: Mahabub Nagar
o Nalgonda is the omitted district in this case.

Cluster-robust standard errors are reported at household level, following (Cameron
and Trivedi 2009)
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In a second specification of the model, a number of dummy variables are included
gathering if the household had ever borrowed from the rest of the sources: bank,
NGO, moneylender, family and friends or other. The construction of these variables is
equal to everborrow, but in this case the sources are different. Therefore, they take the
value of one when the household has borrowed at least once from the corresponding
source and zero otherwise.

(5.3)

where the new abbreviations stand for:
 bank: if the household ever borrowed from a formal bank
 NGO: if the household ever borrowed from an NGO. These are very

marginal
 mlender: if the household ever borrowed either from a moneylender or

from the landlord.
 family: if the household ever borrowed either from family or friends
 other: includes the rest of sources, such as cooperatives, suppliers and

others.

These variables capture the bias that might come from the particular characteristics of
this kind of borrowers.

The output of this regression for income is shown in table 17. The control for
selection bias is done only in year 2005. Under column (1), the model is run without
controlling for alternative sources of loans. This shows an adjusted-R2 around 0.13,
which is similar to that reported in Tedeschi’s (2008). The null of joint insignificance
of all the variables can be rejected. Income increases with age until it peaks at
[1447.496/( 2 x 13.421)] approximately 54 years and then declines. Both age and age
squared are statistically significant, at 5 and 10 percent significance level respectively.

Other variables that are significant at 1% level are household size and shocks, with
signs suggesting that higher income households tend to be more numerous and
households that suffered shocks in the last 12 months experience a decrease in their
income of around 9,000 rupees, on average and ceteris paribus. An increase of one
hour in the average work time per capita within the household increases, on average
and ceteris paribus, annual income by almost 8 rupees.

The district variables are all significant at 1%. Hence the most convenient district to
live is Kurnool, with 18,365 extra rupees in annual income with respect to the omitted
district, Nalgonda, on average and ceteris paribus. The poorest area would be
Anantapur which, as mentioned above, is a desertic area and had suffered a severe
draught in 2005. These estimates are in tune with the descriptive statistics reported
above.

With respect to SHG microfinance, the most important outcome of the model is that it
does not show a self selection bias for borrowers in this year. On the contrary to
Tedeschi’s study, the estimates of the SHG credit status variables do not show
significance at 5% level. In the present sample, therefore, SHG borrowers do not have
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higher income than non borrowers. Having tested the null hypothesis of “always”,
“drop” and “new” being jointly insignificant, it could not be rejected3.

Under column 2 in table 17 the same model is run adding the dummies for alternative
sources to SHG loans: banks, moneylenders, NGOs, family & friends and others.
None of these estimates is statistically different from 0. When testing for the null
hypothesis of all these coefficients being jointly equal to 0, the null cannot be
rejected4.Thus, in this particular context, the selection bias does not seem to be
plausible.

The same regression of income over the same variables was done, in this case with
new, drop and always referred to the different sources of credit, in order to study the
selection bias of these borrowers. The outcomes (only for the participation
coefficients) are contained in table 18. In the case of banks dummy “drop” is
statistically significant at 10% level while “always” and “new” are not. This means
that there is some kind of selection bias in bank customers in 2005 that can shift
upwards the impact effect of bank borrowing in these households. The significance is
at the margin (t=1.67) and the F test does not allow to reject the null of these 3
coefficients being jointly equal to zero The alternative sources of loans are also
controlled for (only information of the F-test provided) but their coefficients are not
jointly different from 0 (F(5,1459) = 0.070).

For the rest of alternative sources, only in the case of NGO borrowers a statistically
significant selection bias is found for borrowers that participated in both periods.
Borrowers that got loans from NGOs in both periods have, on average and ceteris
paribus, an annual income 8,541 rupees higher than those who never borrowed from
NGOs. Nonetheless, observations for NGO borrowers are very scarce and conclusions
cannot be inferred for this source5. Only one of the observations borrowed in both
years. In the case of moneylenders-landlords, family and friends and others none of
the participation coefficients is significantly different from 0. Also the null of the
coefficients of “always”, “new” and “drop” being jointly equal to 0 cannot be
rejected. Finally, the null of the coefficients of the alternative sources of credit being
jointly equal to 0 is not rejected in any of the sources.

If the dependant variable is switched to income per capita, the outcome can be seen in
table 19. In this case the coefficient of “new” reveals that those (households) SHG-
borrowers that got their loans in 2007 were 1,142 rupees per capita poorer than those
who never borrowed. The coefficient is significant at 10% level. However, the scarce
significance of “always” and “drop” makes that in the F-test for joint insignificance of
the three variables, the null cannot be rejected6.

Again the coefficients for alternative sources are tabulated in table 20. In the case of
banks, again households that borrowed only in the first period are better-off than bank
non-borrowers in terms of income per capita. Their income per capita is 1,504 rupees

3 “Always”, “drop” and “new” variables for SHG borrowers, dependant variable household income:
F(3, 1459) = 0.66. Prob>F = 0.5749
4 Alternative sources of loans for SHG borrowers: F(5, 1459) = 0.42. Prob>F = 0.8323
5 There are only 12 households borrowing from SHG in 2005 and 9 in 2007.
6 “Always”, “drop” and “new” variables SHG borrowers, dependant variable income per capita: F( 3,
1459) = 1.37; Prob > F = 0.2504
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higher, on average and ceteris paribus. For moneylenders, family and others there are
not any coefficient statistically different from zero and the F-test results as above. The
case of NGO source is again showing a selection bias of those who borrowed in both
years but the same caution regarding the scarcity of observations applies. Finally, in
none of the cases can be rejected the null of joint insignificance of coefficients of the
alternative sources of credit, as happened above.

4.2 Impact assessment with pooled OLS

On the contrary to previous literature, selection bias for SHG borrowers does not
appear as an issue in this sample. Following Coleman (1999; 2006) and Tedeschi
(2008), however, the impact model still controls for participation through everborrow
variable. The impact of SHG-microfinance will be measured through the coefficient
of the size of loans received from SHGs. As stated in Armendariz and Morduch,
(2005) this variable, although different from “Access time”, (used in Coleman’s)
moves very closely to it and can be used instead in order to measure the impact of
microfinance.

In a first instance, a more parsimonious model will be used with the pooled cross
section datasets. SHG everborrow variable will be dropped in order to test what in the
literature has been named as a naïve model. In this the participation dummy
(everborrow) is not taken into account and thus the sum borrowed from the SHG
variable (SHG_sum) gathers both the selection effect and the impact effect. In a
second stage the quasi-experimental model is tested, with a few more variables,
adding the SHG everborrow variable so that it captures the selection bias. The neat
impact effect is then captured by the SHG loan size variable. Finally, “everborrow”
variables for the rest of the credit sources are included, leaving a model like the
following:

(5.4)
where

 Y is the outcome variable, either income or income per capita
 Year07 is a dummy that takes the value of 1 for year 2007 and 0 for year 2005
 the X variables remain
 “watershed” is a binary with value of 1 if the village is within a watershed

program (RLP or DPAP) and 0 otherwise.
 “Everborrow” is another dummy that is equal to 1 if the household borrowed

from SHG in any period.
 “interact” is a binary variable that is found out by multiplying “watershed” by

“Everborrow”
 The variable SHG_sum is the value of the loans taken from the SHG or loan

size
 The variables bank, NGO, mlender, family_fr and other are binaries that take

the value of one if the household borrowed from one of these sources and zero
otherwise.

 Finally, geographical location is controlled for with the district variables.
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The variable “Interact” is included to test if there is an interaction or added effect
between the watershed programs and the implementation of microcredit schemes in
these areas. From a policy point of view, a positive and significant sign for this
coefficient would mean that the coexistence of SHG microfinance schemes and water
interventions can contribute to fight poverty more efficiently.

The outcomes can be seen in table 21. The F-test allows to reject the null of all the
variables being jointly equal to zero in both naïve and quasi-experimental models so
the models are well specified. BIC and AIC suggest that both models are nearly
equivalent, although the quasi-experimental might be preferred regarding these
criteria. The coefficient of SHG loan size (sum_SHG hereafter) is statistically
significant at 1% and so does the impact of SHG microfinance.

The outcome of the Naïve specification suggests that in 2007 household income is, on
average and ceteris paribus, 2,694 rupees lower than in 2005. Household income
increases with the age of the household head till it peaks at around 56 years
[924.996/(2 x 8.220)], when it starts to decrease. Also, household income increases
with household size. The fact of having suffered a shock on the previous 12 months
decreases annual household income, on average and holding the rest constant, by
6,956 rupees. An increase of one hour in the average work time per capita within the
household increases, on average and ceteris paribus, annual income by 7.2 rupees.
Finally, the districts estimates are all statistically significant at 5% and even at 1%
level of significance.

In the Quasi-Experimental specification “everborrow” dummies for all the credit
sources are included. These intend to capture the unobserved characteristics that
might shift the impact estimation of SHG borrowing. None of them are statistically
significant and the estimate for the amount borrowed from SHG remains quite stable.
This, again, is in contradiction with Tedeschi’s and Coleman’s findings.

In addition, the estimate for watershed is not significant and nor is the interaction term
between SHG-borrowing and watershed areas. This rejects the hypothesis of an
interaction between watershed programs and SHG microfinance schemes. Its policy
implications are that watershed interventions are not relevant when measuring the
impact of SHG microfinance on household income. When testing the null of the
estimates of “watershed”, “SHG everborrow” and “interact” being jointly equal to 0,
it cannot be rejected7

The main finding is that the impact of SHG credit remains positive in both
approaches. This is calculated by multiplying the mean SHG loan amount by the

estimated coefficient for the loan sum from SHG. It is 6,368 x 0.351 ≃ 2,235 rupees
higher annual household income. In the quasi-experimental approach this impact is
estimated in 2,089. Considering an average annual income of 25,312 rupees8, this
means an increase of a 8.83% or 8.25%, respectively, on average and ceteris paribus.
The difference between the 2 methods is small although AIC and BIC do suggest the

7 F( 3, 1460) = 0.61; Prob > F = 0.6055
8 The mean is calculated for both years once the migrants have been discarded. Also an extreme value
was withdrawn in 2007. The same applies to income per capita mean in coming calculations.
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superiority of the naïve model. It has to be noted as well that in none of the models
the watershed dummy or the interaction variable show any statistical significance.

The existence of so many alternative financial sources makes interesting the study of
the impact of borrowing from all the sources available. In this case the model is
constructed following the logic in Coleman,(2006). This specification is under the
denomination of “Quasi-experimental plus all sources” in table 21. Again the
selection bias is picked by the borrowing dummies from each source while the net
impact of credit is measured by the variables containing loans size from each source.

The signs and significance of the above mentioned estimates remain stable. The
impact of SHG microfinance remains nearly equal. With respect to the impact of the
different sources, only the case of NGO borrowing is statistically significant. The
estimated impact in this case is higher than in the case of SHG microfinance. NGO
borrowers have an annual household income that is 6,222 rupees higher than non-
NGO borrowers. Following the above criterion, this represents a 24.6% higher
income. However, the share of NGO borrowers is lower than 1% and this does not
allow to infer any consistent conclusions.

The same procedure is applied to another outcome variable, income per capita. Table
22 shows the estimates in this case. The F test for all the covariates being jointly equal
to 0 is rejected in all cases so the model is well specified. The adjusted-R2 , however,
becomes lower.

Overall, signs and significance of the estimates remains. The peak household head’s
age is a bit lower, around 52 years. The sign of household size is negative and remains
statistically significant. Larger households, all the rest being equal, will always have
lower income per capita as they are more members to share the household income. In
the case of districts, Anantapur remains with the lowest income per capita. Covariates
gathering the watershed location and interaction of watershed and SHG borrowing
condition are also statistically insignificant in this case.

Regarding the impact, in the case of SHG microfinance in the three specifications of
the model the coefficient for the loan size from SHG is positive, statistically
significant and a very stable value. With an average SHG loan size of 6,368 rupees,
the measured impact is calculated in the case of the naïve model: [6,368 x 0.063]
401 rupees per year. Taking into account an average annual income per capita of
5,471 rupees, this would mean approximately a 7.33% rise in income per capita. The
calculation for the quasi-experimental model would not change widely, a 7.45%.
Again the SHG-everborrow variable does not show any statistical significance which
argues against the existence of selection bias. Neither do any of the rest of
“everborrow” coefficients which would control for selection bias when borrowing
from alternative sources.

The addition of new loan size variables (under Quasi-Experimental + all sources
model) in order to measure the impact of the alternative sources of credit shows
similar results to those in the former dependant variable. None of the sources provide
with a statistically significant impact but the case of NGO microfinance. The impact
is calculated [6,368 x 0.243] 1,547 rupees higher annual income per capita, which
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means on average an increase of 28.2%. The argument about the small share of NGO
participants is applied in this instance as well.

4.3 Impact assessment with panel- data

The impact assessment can also be carried out with a panel data approach, using a
fixed effects model to sweep out the time invariant fixed effects. This approach is
equivalent to the DID method when the number of time periods is equal to 2.

The panel data model in a first instance will be:

(5.5)

where the dependant variable remains annual household income or income per capita.
There is a dummy for year 2007 and X includes some household characteristics.
Following Tedeschi,(2008) , the household characteristics include:

 age of the household head,
 size of household
 a dummy expressing whether the household has suffered any shock in the last

12 months or not.
 asset index is a variable created with 6 different assets: radio, television,

fridge, bicycle, motorcycle and car. The variable takes the value of 0 if none
of these assets are present in the household. It can take up to the value of 6
when the household owns all the mentioned assets. It is a proxy for the wealth
of the household

 . Again, the impact will be measured by variable sum_SHG, the amount
borrowed from the SHG.

As pointed before, the main drawback of the within estimator or the panel data fixed
effects approach and DID is that variables that are time invariant such as sex, religion,
geographical location (districts) or social extraction cannot be taken into account. But
the disadvantage does not limit to these variables, as it does affect also those which
change along time but do it in a constant way, such as age (all existing individuals
will be 2 years older in the second round). Also, the coefficients of variables that do
not vary widely along time will suffer from large standard errors.

In a second instance, loan size variables of all the credit alternatives are included, as it
was done in one of the specifications of the OLS approach. Both specifications are
run for household income and household income per capita and outcomes are
expressed in tables 23 and 24 respectively.

For household income (table 23), the parsimonious specification provides with
estimates for year 2007 dummy, household size and shocks that are consistent with

the OLS approach. The impact of SHG borrowing is estimated in [6,368 x 0.408] ≃
2,598 rupees per year, a bit higher than the 2,235 reported in the OLS above. This
value would be nearly the same for the less parsimonious approach. Both estimates
are statistically significant at 5% level.
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The second specification intends to look for the impact of credit from the different
sources. Again it is participation in NGO borrowing programs the only alternative
source that shows any statistically significant impact on household income.

In the case of income per capita (table 24) again signs and significance of estimates is
consistent with OLS. The impact in the parsimonious specification is estimated in

[6,368 x 0.084] ≃ 535 rupees rise in annual income per capita, also slightly higher
than the pooled OLS approach. In the less parsimonious model the impact is around
548 rupees. This corresponds to a 9.78% or 10% of the mean income per capita. Also
the impact of NGO borrowing is significant, although the same cautions as above
apply.

4.4 Impact assessment differentiating SHG borrower’s categories:
“drop”, “new” and “always”.

So far, the impact analysis has followed the path undertaken by Tedeschi in her
(2008) article. However, as stated above, the variable “everborrow” takes the value of
one for all the SHG borrower categories. Therefore, the impact is measured with no
distinction among them. In Coleman, (2006) committee members managed to have
access to greater amount of funds (normally by illegitimate means) and he found that
the impact for them was positive and statistically significant while it was not so in the
case of “rank and file” members. This was found out by differentiating 2 borrower
categories. If Coleman’s findings hold in this sample it would be expected to find a
higher impact (even if the impact is negative) in “always” category as they had access
to a greater amount of funds on average.

The model will include dummies for “always”, “new” and “drop” SHG borrowers,
and there will be also variables with the loan sizes for these households. Obviously,
the loan size variable for “drop” and “new” will take the value of 0 in one of the
periods while in the case of “always” the loan size will be positive in both years.

The pooled OLS model ends up as this:

(5.6)

The model follows the specification of 5.4 but “Everborrow” is not present and

dummy variables and have been included instead. Also, the

variables and contain the loan size for these SHG
borrowing categories. The rest of the variables were explained in 5.4.

Outcomes for this model are expressed in tables 25 and 26 for income and income per
capita respectively. Focusing on the borrowing status dummies, again in none of the
cases the coefficients are statistically significant, underpinning the above results and
the rejection of selection bias

The most important contribution of this split of the SHG loan size variables for the
different SHG borrowing can be observed in their coefficients. Only in the case of
households that borrowed in both periods (“always” category), the estimate is positive



24

and statistically significant. The outcome of those households that borrowed only
once is the opposite.

The value of the impact calculated in this case for households that borrowed in both
periods is slightly higher than in the above calculations. For the outcome variable
income and in the OLS specification the impact is estimated between 2,623 and 2,636
extra rupees per household per year. This is slightly higher than the highest figure
above, in the case of the “naïve” model, 2,235 rupees.

In the case of income per capita, the impact ranges between 452 and 458 rupees per
year vs. 408, the highest figure calculated in the models with “everborrow”. In all
specifications for both outcome variables the SHG borrowing status covariates are not
jointly different from 0. On the contrary, the null of the three coefficients
corresponding to the SHG loan size variables being jointly equal to 0 can be rejected
in all cases, this rejection being clearly driven by the significance of “always” loan
size.

The panel data approach would be the following:

(5.7)

where X contains the same variables as in 5.5

The panel data approach provides with greater estimates, raising the estimation of
positive impact to 3,458 – 3,477 rupees per household per year in the case of income
and to 649 – 675 when the outcome variable is income per capita. This represents an
increase of 13.66% - 13.74% on average income and a 11.87% - 12.34% on average
income per capita. See table 29 for a summary of impact outcomes.

In all specifications, the latter split into different SHG borrower’s categories provides
with a positive, significant and higher impact in the case of SHG borrowers that got
loans in both periods. Therefore when the 3 categories were bundled together under
“everborrow”, categories “drop” and “new” disguise the real outcome as these
households did not actually experienced any statistically significant increase in
income or income per capita.

Moreover, they slightly pull the impact estimation downwards. At the 2 bottom rows
of table 29 it can be seen the differences between the estimation using “everborrow”
and “always” categories, in both rupees per year terms and also percentage over the
mean of outcome variables. The differences are quite noticeable in relation to income
with differences that can reach up to 898 rupees per year in one of the panel
specifications, meaning a 3.55% over mean income. The figures in the case of income
per capita are more moderate with differences ranging between 0.93% and 2.33%
over mean income per capita. It has to be noted also that panel estimations provide
with the greatest differences.

Not including dropouts and new borrowers would nonetheless measure a biased
impact of microfinance and in this case the survivor bias would be a positive bias.
Karlan, (2001) provide a good explanation of this kind of bias.
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4.5 Outliers and reverse causality

In the final secion two further issues are treated. First, the presence of outliers might
cast some doubts over the analysis reported and therefore a less outliers-sensitive
approach will be used. In addition, the possibility reverse causality between SHG
borrowing and the outcome variables is tackled through an IV approach.

4.5.1 Outliers

The presence of outliers makes the linear regression outcomes weaker. The main
reason is that when outliers are present the least squares estimation gives much
importance to observations with large residuals and this misleads the estimation of the
parameters (Verardi and Croux 2009).

Outliers can be sorted regarding their abnormal values. There can be abnormal values
of Y, which has been already shown in the graphs as income outliers. Also, there
might be observations with combinations of explanatory variables that strongly
influence the estimates. The former have been given the name of vertical outliers.
They influence mainly the estimated intercept and their effect on the least squares
estimation is named as discrepancy. The latter are called bad leverage points
(Rouseeuw and Leroy, (2003) . They affect the least squares estimation by changing
not only the intercept but also the slope of the regression line (Verardi and Croux,
(2009). Therefore the effect of outliers can be summarized as follows: (Kholer and
Kreuter 2009):

Influence = discrepancy x leverage

where discrepancy refers to abnormal Y values and leverage is related to the unusual
combinations of X values.

There have been several alternative methods to surmount the drawbacks of Least
Squares methods (LS) in the presence of outliers. In LS the process of squaring gives
more weight to those observations with greater deviation from the regression line.
Median regression, also known as Least Absolute Deviation (LAD), minimizes the
sum of the absolute values of the residuals and can be adopted as a solution to this
problem. However, although this method is efficient against vertical outliers, it is not
against bad leverage points. Therefore, it solves the problem of discrepancy but not
the leverage issues.

Another option is the M-estimators. They basically identify the outliers and use a
Weighted Least Squares (WLS) approach to find the estimates. The implementation
of the method is an Iteratively Reweighted Least Squares (IRLS) algorithm which
reduces the weights of observations identified as outliers. However, the outlier
identification process has some inconsistencies that make this option not robust in
some instances, especially in presence of clusters of outliers. Therefore it doesn’t
solve the problem of bad leverage points in all cases. Finally, S-estimators try to solve
the problem of LS by minimizing a measure of dispersion less sensitive to outliers
than variance, which is the used in OLS.



27

MM-estimators, proposed by Yohai (1987), is a more robust option that combines S-
estimators with M-estimators. It solves the problems above mentioned providing with
estimators that are robust in terms of discrepancy and leverage. The MM method used
in the study has been implemented by Vincenzo Verardi and Cristophe Croux in their
(2009) paper.

Table 30 shows the MM estimates. In the case of income, the 2007 intercept changes
its sign and the employment dummy variables are now significant. The omitted
category corresponds to households in which the head is mostly unemployed or
pensioner, normally with low or zero income. They have rarely a negative income.
The negative sign of self employed dummy gather mostly the fact that many owners
of farms invested but did not recover their money. These losses make them to show
lower income, on average and ceteris paribus, than low-earners, base category
households.

Estimates for Prakasam and Mahabub-Nagar are not longer statistically significant.
The impact of SHG borrowing remains positive and statistically significant but it is
lowered to 1,407 rupees. This represents a 5.56% with respect to the mean annual
income. This adds to 694 fewer rupees per year, approximately a 2.74% lower than
the estimation in table 21.

The loan size variable corresponding to family and friends is statistically significant at
5% level. Households borrowing from family and friends are [20,007 x 0.112] =
2,241 rupees richer in annual household income. In the pooled OLS approach the
impact in this case did not show statistically significant even at 10% level.

The same steps were followed with respect to income per capita. The age of the
household head at which the income per capita reaches a maximum increases to 65
years. The estimates for household size and shock are less negative. Again,
employment dummies are significant and consistent with the signs showed in the total
income model. With respect to districts, only Kurnool and Anantapur are significant,
with consistent signs but appreciably lower values.

Apart from NGOs, not any other “everborrow” dummy appears as statistically
significant. Therefore, again the selection bias is discarded. The positive impact of
SHG borrowing on income per capita is calculated in 223 rupees per capita. This adds
up to an 4.07% of the average annual income per capita, clearly lower than the 414
rupees (7.57%) in the OLS model. The impact of borrowing from banks does show
negative values with 342 fewer rupees per capita, a decrease of 6.2% measured over
the mean annual income per capita.

The impact assessment can also be carried out with a DID data approach, using a
fixed effects model to sweep out the time invariant fixed effects, equivalent to the
panel data above. The model would be the following:

(5.5)

where the dependant variable remains annual household income or income per capita.

is equivalent to an intercept for year 2007, is a K-dimensional vector of
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explanatory variables that includes some differenced household characteristics, above
described. In this occasion the panel approach is tackled by applying the MM
regression to the differenced variables.

Outcomes for income and income per capita can be seen in table 31. There is a clear
decrease in the calculated impact with the MM method. The impact of SHG
borrowing on income is estimated in 1,407 or 1,178 rupees per annum, which is quite
lower than the 2,101 or 2,579 calculated above for pooled OLS and panel approaches.
In addition, borrowing from family and friends shows a significant impact as well the
case of moneylenders and landlord, although in this case the impact is negative.

In the case of income per capita estimation, it has to be noted that the approach using
the pooled data is quite lower than the case of DID. In the former, the impact is 223
rupees while in the latter is 560, more than double. This latter figure is in tune with
the panel calculations above with 548 rupees. Loans from family and friends do not
show any significant impact in the DID approach. NGO outcomes are not commented.

Overall, the MM method show a general decrease in the calculated impact which
suggests that some outliers in the sample might be conditioning the estimations. In
addition, some attention has to be focused on other sources as moneylenders and
family loans show in some occasions statistical significance. Nonetheless, the pattern
of positive and significant impact of SHG borrowing shows very robust, which cannot
be said about the rest of credit sources.

4.5.2 Reverse causality and IV approach

Finally, there is an issue to deal with in the present study. Reverse causality between
amount borrowed from SHG and income might cause that those with higher income
borrow more money. At the same time, the fact of borrowing more might cause higher
income. Therefore, SHG borrowing, inter alia, determines income and, inter alia,
income determines SHG borrowing. This leads to a biased OLS estimation of the
impact. This comes from the fact that the variable amount borrowed from SHG
(SHG_sum henceforth) is not independent of the error term. In more formal terms, the
condition of explanatory variables being stochastic (or E(u,X) = 0) is not hold.

The solution is to find a variable or “instrument” (z, for instance) that needs to be
correlated with the problematic (or endogenous) variable but not with the outcome
variable (E(u|z) = 0). This is a very difficult task and in some occasions the
assumptions to be made have been named as “heroic” (Cameron and Trivedi 2009).

Within the IV approach, there are several methodologies. The main ones are 2 steps
least squares, Limited Information Maximum Likelihood and General Method of
Moments (2SLS, LIML and GMM hereafter). The first two will be used, with robust
standard errors. LIML, though, is asymptotically equivalent to 2SLS with the
advantage that has better finite-sample properties than the former and is more
appropriate in the presence of weak instruments (Cameron and Trivedi 2009).
Calculations are implemented with the ivreg2 user-written command of Stata.

The main aim of this study is to find out the impact of SHG microfinance. Given the
impossibility of finding good instruments for every source of credit, two credit
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variables will be included in the IV model, one will be SHG microfinance and the
other will include all the rest of the credit sources.

There are 4 instruments used. The first two are good proxies of amount borrowed
from SHG. They are the maximum SHG membership duration within the household
and the maximum attendance record to the SHG meetings within the household ( in
percentage terms). The others are the area of plots owned by the household and the
maximum years of education within the household. The rest of the variables resemble
the OLS quasi experimental model above used.

The relevance of the instruments is tested through the F value. F values valid for
multiple instruments have been suggested by Angrist and Pishcke (2009) and they are
24.06 in the case of the amount borrowed from SHG and 18.96 for the rest of the
sources. This value is above the Stock and Staiger 10 “rule of thumb” and therefore
the instruments can be considered relevant. . Further W-L test based on the robust rk
Wald statistic produce a value of 15.91. This has to be compared with the tables
created by Stock and Yogo, 2005. The relative bias of the IV with respect to the OLS
would have been 5% had this statistic been 11.04 in the case of 2SLS. This value is
even lower in the case of LIML which underpins the validity of the instruments.

It was also tested the independence of the instruments with respect to the error term.
The test is based in the Sargan-Hansen test. The joint null hypothesis is that the
instruments are orthogonal to the error term. Neither in the case of income nor in
income per capita was the null rejected, with p-values of 0.552 and 0.584
respectively.

Once it is stated that the relevance and orthogonality hold, it is possible to test
whether the problematic variables are indeed endogenous. In this case it is not
possible to reject the null of exogeneity in the case of the amount borrowed from SHG
(p-value = 0.552 ). In the case of the variable adding the rest of sources, the null is
amply rejected at a 5% confidence level. Therefore, the model is reset including the
SHG_sum as exogenous instead. Money borrowed from other sources remains as
endogenous. Plots area and maximum education remain as instruments, both
relevance and orthogonality conditions are hold and the null of exogeneity of the rest
of sources of credit is amply rejected in this final configuration9.

As SHG_sum has been rejected as an endogenous variable, the impact calculated in
the former pooled OLS and panel data approaches are preferred to the IV estimates.
As stated in [woold, 2008 pg511 down and Nichols, slides,] the asymptotic variance
of the IV estimator is always larger than the asymptotic variance of the OLS
estimator. In table 32 it can be seen that the impact of SHG microfinance is 2,216
rupees in annual income and 427 in annual income per capita, quite close figures to
the pooled OLS above.

99 F-value = 33.71, well above Staiger and Stock rule of thumb 10. The p-value of orthogonality test is
equal to 0.274 in the case of income and 0.297 in income per capita. Thus, the null of orthogonality
cannot be rejected. Finally, p value of endogeneity test for the endogenous variable is 0.0006 for
income and 0.002 for income per capita and therefore the null of exogeneity is amply rejected at 5%
level of significance.
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With respect to income, the impact of borrowing from the rest of the credit sources is
also positive, although only at 10% significance level with 10,501 extra rupees of
income. In the case of income per capita the amount is 2,141 extra rupees per
household member. The fact that this variable includes the amounts borrowed from all
the rest of the sources and the impossibility of splitting the variable into more
categories cast some doubt on this outcome. However, splitting the variable into all
the different credit source categories showed impossible to handle with the IV
approach due to weakness of instruments. It should be expected to have a very
different profile of bank borrowers and NGO borrowers, for instance. Mean amount
borrowed are also quite dissimilar. Finally, the loan size variables might not be
endogenous for all sources, as it happened with SHG microfinance.
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6 Conclusion

The present study intended to study the impact of SHG microfinance in Andhra Pradesh on
household income and income per capita. The study follows mainly the theoretical and
technical framework in Coleman, (1999; 2006) and Tedeschi, (2008) which is, in turn, based
on the former ones. The impact found in income and income per capita is positive and
significant.

The impact is also studied with respect to all categories of SHG borrowers and it is shown
that significance is mainly driven by repeating borrowers. Dropping non repeating borrowers
would lead to an overestimation of the impact effect Karlan,(2001)

The presence of outliers suggests the use of methods less sensitive to these observations and
therefore MM method was also used. Although a more conservative, the impact estimation
remains positive and significant for income and income per capita which underpins the
results. Finally, exogeneity of SHG_sum cannot be rejected and therefore figures reported for
this credit source can be confidently reported.

The positive and significant outcome is shown once selection bias controlled for, no matter
which method is used. This underpins the outcomes and provides a quite robust argument in
favor of SHG microfinance, in tune with other studies such as Khandker (2005), Pitt and
Khandker (1998), Chemin (2008), Kondo et al. (2008) or Tedeschi, (2008). It also lead to an
optimistic future for microfinance as an useful tool against poverty, although a great further
effort is still needed to accurately establish the necessary conditions under which
microfinance does really make a difference.
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Appendix 1 : Tables

Table 1: Mean differences in different variables between migrants and panel observations.

ttest Panel sample = 1461 Migrants = 21

smpl_mn migr_mn t_value p_value

age_HHh 45.76 50.18 1.13 0.26

age2_HHh 2,232.27 2,702.61 1.23 0.22

sex_HHh 0.90 0.75 1.18 0.24

marr_HHh 0.90 0.60 2.01 0.05

muslim 0.96 1.00 6.69 0.00

HHsize 4.86 2.77 4.85 0.00

HHnr_males 2.53 1.36 4.19 0.00

HHnr_females 2.33 1.41 3.06 0.00

HHnr_chld_~l 0.23 0.12 1.88 0.06

educ_HHhead 1.40 1.11 4.58 0.00

educ_maxfml 1.62 1.27 1.49 0.14

educ_maxmle 2.12 1.25 3.41 0.00

educ_max 2.24 1.73 2.50 0.01

socGrup_1 0.22 0.30 0.52 0.60

socGrup_2 0.14 0.00 12.36 0.00

socGrup_3 0.46 0.50 0.26 0.79

socGrup_4 0.18 0.21 0.20 0.84

HHhd_unemp 0.10 0.18 0.72 0.47

HHhd_agric 0.77 0.61 1.11 0.27

HHhd_noagr 0.13 0.21 0.63 0.53

HHhd_nojob 0.10 0.18 0.72 0.47

HHhd_selfemp 0.55 0.22 3.32 0.00

HHhd_wagemp 0.35 0.60 1.90 0.06

timejb_HHhd 1,193.42 1,202.34 0.03 0.98

timejb_HH 3,438.90 2,302.13 2.70 0.01

worktime_pcw 1,278.48 1,335.38 0.17 0.86

wall_comp 0.13 0.03 4.05 0.00

wat_time 21.01 18.33 0.40 0.69

jewel_val 5,174.45 6,291.05 0.33 0.74

asset_indx 0.72 0.64 0.45 0.65

plots_area 3.37 1.89 1.90 0.06

plots_value 32,079.61 16,342.78 2.28 0.02

lvstk_val 3,367.25 1,034.18 4.60 0.00

shock 0.61 0.23 3.72 0.00
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Table 1 (continuation): Mean differences in different variables between migrants and panel

observations

smpl_mn migr_mn t_value p_value

bank 0.36 0.18 1.78 0.08

SHG 0.29 0.16 1.36 0.18

NGO 0.01 0.02 0.44 0.66

mnl_lrd 0.49 0.53 0.25 0.81

family_fr 0.15 0.03 3.64 0.00

other 0.09 0.02 3.36 0.00

bank_sum 16,684.52 17,970.91 0.25 0.80

SHG_sum 6,143.75 2,131.17 4.19 0.00

NGO_sum 18,970.20 3,000.00 1.16 0.27

mnl_lrd_sum 19,688.57 10,673.02 4.01 0.00

family_fr_~m 23,398.61 5,000.00 4.78 0.00

other_sum 15,565.86 6,000.00 4.81 0.00

total_sum 26,464.65 15,772.79 2.81 0.01

income 26,551.54 26,484.03 0.02 0.99

income_pc 5,768.24 12,215.85 2.11 0.04
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Table 2: Mean test between all households and without migrant households

whole_mn panel_mn t_value p_value

age_HHh 45.81 45.76 0.09 0.93

age2_HHh 2,236.99 2,232.27 0.10 0.93

sex_HHh 0.90 0.90 0.12 0.90

marr_HHh 0.90 0.90 0.23 0.82

muslim 0.96 0.96 0.05 0.96

HHsize 4.84 4.86 0.26 0.79

HHnr_males 2.52 2.53 0.23 0.82

HHnr_females 2.32 2.33 0.17 0.86

HHnr_chld_~l 0.23 0.23 0.05 0.96

educ_HHhead 1.40 1.40 0.10 0.92

educ_maxfml 1.62 1.62 0.11 0.91

educ_maxmle 2.11 2.12 0.24 0.81

educ_max 2.23 2.24 0.15 0.88

socGrup_1 0.22 0.22 0.04 0.97

socGrup_2 0.13 0.14 0.09 0.93

socGrup_3 0.46 0.46 0.02 0.99

socGrup_4 0.18 0.18 0.02 0.99

HHhd_unemp 0.10 0.10 0.06 0.95

HHhd_agric 0.77 0.77 0.09 0.93

HHhd_noagr 0.13 0.13 0.05 0.96

HHhd_nojob 0.10 0.10 0.06 0.95

HHhd_selfemp 0.55 0.55 0.16 0.88

HHhd_wagemp 0.35 0.35 0.13 0.90

timejb_HHhd 1,193.51 1,193.42 0.00 1.00

timejb_HH 3,427.49 3,438.90 0.12 0.90

worktime_pcw 1,279.05 1,278.48 0.02 0.98

wall_comp 0.13 0.13 0.07 0.95

wat_time 20.98 21.01 0.03 0.98

jewel_val 5,185.65 5,174.45 0.03 0.97

asset_indx 0.72 0.72 0.02 0.98

plots_area 3.36 3.37 0.08 0.94

plots_value 31,921.72 32,079.61 0.10 0.92

lvstk_val 3,343.85 3,367.25 0.12 0.91

shock 0.61 0.61 0.18 0.86
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Table 2 (cont): Mean test between all households and without migrant households

whole_mn panel_mn t_value p_value

bank 0.36 0.36 0.08 0.93

SHG 0.29 0.29 0.07 0.95

NGO 0.01 0.01 0.02 0.99

mnl_lrd 0.49 0.49 0.02 0.99

family_fr 0.15 0.15 0.08 0.94

other 0.09 0.09 0.06 0.96

bank_sum 16,691.16 16,684.52 0.01 1.00

SHG_sum 6,121.35 6,143.75 0.02 0.99

NGO_sum 18,678.97 18,970.20 0.02 0.99

mnl_lrd_sum 19,591.63 19,688.57 0.08 0.94

family_fr_~m 23,360.58 23,398.61 0.01 0.99

other_sum 15,545.71 15,565.86 0.01 0.99

total_sum 26,388.13 26,464.65 0.05 0.96

income 26,550.86 26,551.54 0.00 1.00

income_pc 5,832.93 5,768.24 0.14 0.89

Table 3: Mean and median for dependant variables: Household income and income per

capita.

income income per capita

mean median mean median

2005 26,552 17,166 5,768 3,866
year

2007 24,071 18,807 5,173 4,271



36

Graph 1: Box graph for income
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Graph 2: Graph box for income per capita
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Table 4.1: Percentiles 1, 10, 25, 50, 75, 90 and 99 of income distribution

p1 p10 p25 p50 p75 p90 p99

2005 - 35,604 - 4,308 4,445 17,166 36,851 65,018 205,958
year

2007 - 48,700 - 490 8,150 18,807 33,140 54,250 155,020

Graph 3: Percentiles 1, 10, 25, 50, 75, 90 and 99 of income distribution
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Table 4.2: Percentiles 1, 10, 25, 50, 75, 90 and 99 of income per capita distribution

p1 p10 p25 p50 p75 p90 p99

2005 - 9,556 - 1,096 1,069 3,866 7,934 13,839 42,448
year

2007 - 14,400 - 115 1,983 4,271 7,200 11,448 35,980

Graph 4: Percentiles 1, 10, 25, 50, 75, 90 and 99 of income per capita distribution
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Table 5: Mean and median income by district and year.

mean income

year

median income 2005 2007

Increase
2005-
2007

1_PRAKASAM 33,012 30,448 -7.77%

22,657 23,400 3.28%

2_KURNOOL 37,775 25,486 -32.53%

27,108 19,007 -29.88%

3_ANANTAPUR 10,888 18,613 70.95%

7,486 16,660 122.56%

4_MAHABUB
NAGAR 37,057 22,781 -38.52%

23,998 18,800 -21.66%

6_NALGONDA 20,864 25,096 20.28%

16,976 20,000 17.82%

Table 6: Mean and median income per capita by district and year.

mean income p.c. year

median income p.c.
2005 2007

Increase
2005-
2007

1_PRAKASAM 8,136 6,882 -15.42%

5,086 5,090 0.07%

2_KURNOOL 7,752 5,306 -31.56%

5,005 4,532 -9.46%

3_ANANTAPUR 2,336 4,099 75.47%

1,533 3,667 139.21%

4_MAHABUB
NAGAR 7,607 4,897 -35.63%

4,929 4,000 -18.85%

6_NALGONDA 4,558 5,145 12.89%

3,988 4,383 9.90%
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Graph :5 Mean and median income by district and year.
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Graph 6: Mean and median income per capita by district and year.
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Table 7: Mean and median income by watershed – non-watershed area and year

Graph 7: Mean and median

income by watershed – non-

watershed area and year
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mean income

median income
2005 2007

Δ 2005 -
2007

non-watershed 21,034 22,776 8.3%

13,768 18,750 36.2%

watershed 28,955 24,635 -14.9%

19,831 18,807 -5.2%
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Table 8: Mean and median income per capita by watershed – non-watershed area and year

mean income_pc

median income_pc
2005 2007

Δ 2005 -
2007

non-watershed 4,531 4,907 8.3%

3,086 4,156 34.7%

watershed 6,307 5,289 -16.1%

4,190 4,383 4.6%

Graph 8: Mean and median income per capita by watershed – non-watershed area and year
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Table 9: Evolution of the borrowing status in SHGs, in percentages (population)

2007

Borrowers Non Borrowers Migrants Total

Borrowers 13.03% 15.38% 0.16% 28.57%

Non Borrowers 15.38% 55.20% 0.84% 71.43%2005

Total 28.41% 70.58% 1.00% 100%

Table 10: Mean and median income, by SHG borrowing status.

Household income

mean median

SHG_NoBor SHG_Bor SHG_NoBor SHG_Bor

2005 25,840 27,448 16,646 18,390
year

2007 22,005 26,678 18,000 21,000

Table 11: Mean and median income per capita, by SHG borrowing status.

Household income per capita

mean median

SHG_NoBor SHG_Bor SHG_NoBor SHG_Bor

2005 6,041 5,424 3,961 3,699
year

2007 4,951 5,453 4,365 4,222
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Table 12: Credit sources by village

Village data*

Banks Money lenders NGOs and others

None 17 7 24

1-2 12 2 6

3-6 1 10 0
2005

7 or more 0 11 0

None 1 6 22

1-2 26 1 5

3-6 3 22 2
2007

7 or more 0 1 1

*Source [Annex C, quote it]

Table 13: Share of sources in terms of number of households borrowing

Nr. of Borrowing
Households Share per source

2005 2007 2005 2007

Δ in nr. 
households

bank 1,281,391 891,044 25.69% 22.69% -30.46%

NGO 34,736 19,931 0.70% 0.51% -42.62%

SHG 1,026,335 1,020,629 20.57% 25.99% -0.56%
Mnlender-
Lndlord 1,772,616 1,120,788 35.53% 28.54% -36.77%

Family-Friend 548,353 667,085 10.99% 16.98% 21.65%

Other 325,318 208,024 6.52% 5.30% -36.06%

Total 4,988,749 3,927,500 -21.27%
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Table 14: Share of sources in terms of loan amounts (millions of rupees)

Amount borrowed Percentages

2005 2007 2005 2007

Δ in 
amount

borrowed

bank 21,400 17,700 26.46% 27.91% -17.29%

NGO 649 90 0.80% 0.14% -86.09%

SHG 6,280 6,730 7.76% 10.61% 7.17%
Mnlender-
Lndlord 34,700 24,900 42.90% 39.27% -28.24%

Family-Friend 12,800 11,500 15.82% 18.14% -10.16%

Other 5,060 2,490 6.26% 3.93% -50.79%

Total 80,889 63,410 -21.61% -21.61%

Table 15: Mean amount borrowed from each source

2005 2007
Δ mean 
amount

bank 16,691 19,959
19.58%

NGO 18,679 4,529
-75.75%

SHG 6,121 6,612
8.02%

Mnlender-
Lndlord 19,592 22,187

13.25%

Family-Friend 23,361 17,226
-26.26%

Other 15,546 12,153
-21.82%
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Table 16: DID approach in a graph

Treated Non Treated

Microfinance impact

Broad economic
changes

Broad economic changes
Unmeasured

attributes
Unmeasured attributes

Unmeasured
attributes

Unmeasured attributes

Measured attributes Measured attributes
Measured attributes Measured attributes

Village attributes Village attributes Village attributes Village attributes

T1 T2 C1 C2

Year 0 Year 1 Year 0 Year 1
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Table 17: Testing for selection bias in 2005. Borrowing from SHG

Dependent variable: HH total income. Selection results (SHG) on 2005 data
(1) (2)

Control for SHG
only

Control for other
credit sources

Age of the HH head 1447.496** 1437.412**

(2.03) (2.01)

Age of the HH head sqared -13.421* -13.257*

(-1.73) (-1.70)

Sex of the HH head 7589.458 7538.475
(1.63) (1.63)

Household size 3515.170*** 3419.153***

(5.10) (4.90)

HH head married -3821.405 -3971.149
(-0.82) (-0.86)

Suffered shock in the last 12m -8999.414*** -9694.308***

(-3.47) (-3.51)

HH head self-employed -3920.730 -4541.630
(-0.86) (-0.97)

HH head wage-employed -2793.563 -2634.067
(-0.65) (-0.61)

Worktime per working capita 11.147*** 11.137***

(5.76) (5.77)

Prakasam 11300.585*** 11500.572***

(2.83) (2.87)

Kurnool 18365.272*** 18561.379***

(5.48) (5.52)

Anantapur -7486.640*** -8580.674***

(-2.69) (-2.86)

Mahabub-Nagar 17349.798*** 17085.001***

(4.00) (3.78)

Borrowed SHG 05 & 07 1003.616 743.691
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(0.24) (0.17)

Borrowed SHG 05 only 2682.077 2737.195
(0.63) (0.64)

Borrowed SHG 07 only -2656.634 -2769.142
(-1.02) (-1.05)

Borrowed bank ever 3766.752
(1.30)

Borrowed NGO ever 3366.968
(0.30)

Borrowed mnl_lrd ever 1038.555
(0.37)

Borrowed family_fr ever 721.562
(0.28)

Borrowed other ever -923.511
(-0.30)

Constant -4.29e+04*** -4.37e+04***

(-2.77) (-2.85)
Observations 1460 1460
Adjusted R2 0.135 0.134
AIC 34991.41 34998.05
BIC 35081.27 35114.35
F 11.268 8.944
p 0.000 0.000
t statistics in parentheses
Source: apmi-anly06b-OLS-SHG-All
* p < 0.10, ** p < 0.05, *** p < 0.01



49

Table 18: Control for selection bias in 2005 for credit sources different from SHG microfinance. Dependant variable household income

Selection results on 2005 data

Dependent variable: HH income.

Bank Moneylender Family NGO Other

Borrowed 05 & 07 3505.531 -611.012 -6064.366 8541.393*** 3506.697

(0.88) (-0.18) (-1.47) (2.64) (0.42)

Borrowed 05 only 6115.297* 8.782 -2692.355 5702.201 -1486.902

(1.67) (0.00) (-0.86) (0.32) (-0.39)

Borrowed 07 only 1003.627 5768.636 4380.251 -5681.781 -16.309

(0.25) (1.24) (1.09) (-0.57) (-0.00)

F-test F(3, 1459) 1.015 0.644 1.430 2.473 0.113

Participation jointly = 0 Prob > F 0.385 0.587 0.232 0.060 0.952

F-test F(5, 1459) 0.070 0.506 0.447 0.487 0.496

Alternative sources jointly = 0 Prob > F 0.997 0.772 0.816 0.786 0.779
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Table 19: Testing for selection bias in 2005. Borrowing from SHG

Dependent variable: HH income per capita. Selection results (SHG) on 2005 data
(1) (2)

Control for SHG
only

Control for other
credit sources

Age of the HH head 380.672** 382.961**

(2.29) (2.28)

Age of the HH head sqared -3.833** -3.835**

(-2.15) (-2.13)

Sex of the HH head 1803.007* 1785.319*

(1.74) (1.74)

Household size -490.260** -520.886**

(-2.39) (-2.42)

HH head married -856.341 -895.639
(-0.69) (-0.73)

Suffered shock in the last 12m -2216.717*** -2451.370***

(-3.37) (-3.41)

HH head self-employed -913.639 -1112.522
(-1.01) (-1.20)

HH head wage-employed -319.770 -327.721
(-0.37) (-0.38)

Worktime per working capita 2.364*** 2.365***

(5.58) (5.61)

Prakasam 2771.689** 2851.769**

(2.27) (2.30)

Kurnool 3636.749*** 3814.030***

(4.80) (4.81)

Anantapur -2112.795*** -2335.064***

(-3.05) (-3.20)

Mahabub-Nagar 3156.117*** 3207.951***

(3.55) (3.45)

Borrowed SHG 05 & 07 -230.016 -260.372
(-0.27) (-0.30)

Borrowed SHG 05 only 304.863 354.884
(0.35) (0.41)
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Borrowed SHG 07 only -1142.473* -1158.555*

(-1.84) (-1.86)

Borrowed bank ever 831.338
(1.37)

Borrowed NGO ever 1502.277
(0.58)

Borrowed mnl_lrd ever 594.335
(0.83)

Borrowed family_fr ever 528.669
(0.63)

Borrowed other ever 7.682
(0.01)

Constant -3725.581 -4317.430
(-1.04) (-1.17)

Observations 1460 1460
Adjusted R2 0.102 0.101
AIC 30880.32 30885.72
BIC 30970.18 31002.02
F 8.606 7.203
p 0.000 0.000
t statistics in parentheses
Source: apmi-anly06b-OLS-SHG-All-pc
* p < 0.10, ** p < 0.05, *** p < 0.01



52

Table 20: Control for selection bias in 2005 for credit sources different from SHG microfinance. Dependant variable income per capita

Selection results on 2005 data

Dependent variable: HH income per capita.

Bank Moneylender Family NGO Other

Borrowed 05 & 07 601.863 264.309 -674.550 1820.065** 953.855

(0.76) (0.32) (-0.78) (2.46) (0.46)

Borrowed 05 only 1504.172* 678.460 -497.604 1971.098 93.304

(1.91) (0.70) (-0.72) (0.48) (0.09)

Borrowed 07 only 145.013 977.315 1455.447 -470.663
-

139.887

(0.17) (1.01) (0.98) (-0.21) (-0.17)

F-test F(3, 1459) 1.304 0.435 0.773 2.064 0.086

Participation jointly = 0 Prob > F 0.271 0.728 0.509 0.103 0.968

F-test F(5, 1459) 0.260 0.562 0.582 0.616 0.660

Alternative jointly srcs = 0 Prob > F 0.935 0.729 0.714 0.687 0.654
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Table 21 Pooled OLS. Naïve model and quasi-experimental

Dependent variable: HH total income. SHG Pooled OLS: Naive & Q-Experimental
(1) (2) (3)

Naive Model Quasi-
Experimental

Model

Quasi-
Experimental + all

sources
Year 2007 intercept -2694.417* -2828.924* -2656.565

(-1.68) (-1.77) (-1.64)

Age of the HH head 924.996** 967.010** 929.091**

(2.34) (2.41) (2.35)

Age of the HH head sqared -8.220** -8.612** -8.250**

(-1.97) (-2.04) (-1.98)

Sex of the HH head 2076.792 2170.893 2133.361
(0.71) (0.74) (0.73)

Household size 3682.998*** 3667.058*** 3671.850***

(6.77) (6.61) (6.66)

HH head married 130.438 183.345 136.932
(0.05) (0.07) (0.05)

Suffered shock in the last 12m -6956.567*** -7031.414*** -6924.698***

(-4.15) (-4.03) (-4.02)

HH head self-employed -2966.933 -2717.495 -2896.797
(-1.13) (-1.01) (-1.08)

HH head wage-employed -731.881 -888.282 -803.526
(-0.29) (-0.35) (-0.31)

Worktime per working capita 7.248*** 7.342*** 7.236***

(4.64) (4.74) (4.64)

Watershed program in village 1881.563 2008.248 1899.229
(1.04) (0.93) (0.88)

Sum from SHG or Vill. Orgs 0.351*** 0.328*** 0.330***

(3.71) (3.00) (3.01)

Prakasam 9174.848*** 9830.031*** 9391.724***

(3.65) (3.79) (3.76)

Kurnool 10203.960*** 10254.450*** 10266.006***

(4.34) (4.30) (4.24)

Anantapur -5533.020** -5208.227** -5214.682**
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(-2.37) (-2.12) (-2.11)

Mahabub-Nagar 8225.816*** 8005.608*** 8174.265***

(3.48) (3.20) (3.29)

Sum from Bank 0.049 0.050
(0.28) (0.26)

Sum from NGO 0.932*** 0.975***

(10.39) (11.26)

Sum from Moneylenders or Landlords -0.002 0.006
(-0.02) (0.06)

Sum from Family or Friends 0.020 0.007
(0.42) (0.14)

Sum from Coops., supplier, others -0.112 -0.090
(-0.80) (-0.56)

Borrowed SHG in water area -371.774 -255.460
(-0.09) (-0.06)

Borrowed SHG ever 1399.526 1301.495
(0.35) (0.33)

Borrowed bank ever 56.882 -369.072
(0.03) (-0.15)

Borrowed NGO ever 4685.696 -2660.245
(0.76) (-0.72)

Borrowed mnl_lrd ever -508.657 -599.208
(-0.28) (-0.33)

Borrowed family_fr ever 994.467 1024.570
(0.54) (0.51)

Borrowed other ever -1846.783 -929.216
(-0.88) (-0.39)

Constant -2.65e+04*** -2.80e+04*** -2.69e+04***

(-2.76) (-2.83) (-2.77)
Observations 2906 2906 2906
Adjusted R2 0.093 0.089 0.091
AIC 69491.15 69507.53 69503.56
BIC 69622.59 69650.92 69676.82
F 18.252 10.533 16.912
p 0.000 0.000 0.000
t statistics in parentheses
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Source: apmi-anly06b-OLS-SHG-All
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 22 Naïve model and quasi-experimental
Dependent variable: HH income per capita. SHG Pooled OLS: Naive & Q-Experimental

(1) (2) (3)
Naive Model Quasi-

Experimental
Model

Quasi-
Experimental plus

all sources
Year 2007 intercept -581.734 -680.633* -577.678

(-1.63) (-1.77) (-1.60)

Age of the HH head 207.026** 231.427** 211.239**

(2.16) (2.25) (2.17)

Age of the HH head sqared -1.993* -2.228** -2.037*

(-1.93) (-2.03) (-1.95)

Sex of the HH head 566.044 587.074 561.507
(0.79) (0.82) (0.78)

Household size -394.861*** -381.194*** -394.569***

(-2.64) (-2.73) (-2.61)

HH head married 182.326 228.822 196.550
(0.25) (0.31) (0.27)

Suffered shock in the last 12m -1876.985*** -1826.370*** -1891.946***

(-4.03) (-4.13) (-3.88)

HH head self-employed -666.216 -578.512 -627.165
(-1.16) (-0.99) (-1.07)

HH head wage-employed -53.987 -130.905 -86.654
(-0.10) (-0.23) (-0.15)

Worktime per working capita 1.583*** 1.635*** 1.590***

(4.65) (4.82) (4.67)

Watershed program in village 190.199 215.058 113.051
(0.46) (0.41) (0.23)

Sum from SHG or Vill. Orgs 0.063*** 0.064*** 0.065***

(3.51) (3.47) (3.52)

Prakasam 2241.440*** 2425.757*** 2257.283***

(3.16) (3.29) (3.25)

Kurnool 2262.788*** 2246.520*** 2351.146***

(4.03) (4.16) (4.03)

Anantapur -1341.666** -1201.175** -1222.405**
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(-2.36) (-2.10) (-2.09)

Mahabub-Nagar 1696.634*** 1694.579*** 1793.550***

(3.38) (3.25) (3.42)

Sum from Bank 0.014 0.018
(0.37) (0.42)

Sum from NGO 0.234*** 0.243***

(10.79) (11.85)

Sum from Moneylenders or Landlords 0.021 0.023
(0.65) (0.64)

Sum from Family or Friends 0.013 0.007
(1.45) (0.72)

Sum from Coops., supplier, others -0.024 -0.024
(-0.78) (-0.70)

Borrowed SHG in water area 97.213 185.709
(0.10) (0.19)

Borrowed SHG ever -63.386 -149.886
(-0.07) (-0.17)

Borrowed bank ever -66.024 -246.508
(-0.14) (-0.45)

Borrowed NGO ever 1266.488 -583.341
(0.90) (-0.78)

Borrowed mnl_lrd ever 245.430 -9.964
(0.51) (-0.02)

Borrowed family_fr ever 545.083 558.793
(1.02) (0.89)

Borrowed other ever -278.157 -48.361
(-0.55) (-0.09)

Constant 73.710 -776.656 -101.817
(0.03) (-0.32) (-0.04)

Observations 2906 2906 2906
Adjusted R2 0.065 0.058 0.063
AIC 61100.54 61123.29 61111.71
BIC 61231.98 61266.68 61284.97
F 14.480 5.133 14.087
p 0.000 0.000 0.000
t statistics in parentheses
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Source: apmi-anly06b-OLS-SHG-All-pc
* p < 0.10, ** p < 0.05, *** p < 0.01

Table 23 DID or Panel data approach. Impact of SHG-borrowing and borrowing from other

sources.

Dependent variable: HH total income. Panel fixed effects model
(1) (2)

Panel FE SHG
only

Panel FE All
sources

Year 07 dummy -3600.994** -3813.006**

(-2.09) (-2.17)

Age of the HH head 2.157 -28.085
(0.01) (-0.11)

Household size 4578.262*** 4813.926***

(2.98) (3.24)

Suffered shock in the last 12m -5717.778** -4813.405**

(-2.32) (-1.97)

Sum from SHG or Vill. Orgs 0.408** 0.405**

(2.31) (2.18)

Index of asset ownership 3598.364* 3139.077
(1.78) (1.61)

Sum from Bank 0.000
(0.00)

Sum from NGO 0.817***

(4.95)

Sum from Moneylenders or Landlords -0.118
(-1.12)

Sum from Family or Friends -0.093
(-1.12)

Sum from Coops., supplier, others -0.250
(-1.04)

Constant 4416.245 6119.780
(0.31) (0.42)

Observations 2907 2907
AIC 67364.12 67347.78
BIC 67399.97 67413.50
r2_o 0.060 0.058
F 4.678 6.245
p 0.000 0.000
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rho 0.352 0.356
t statistics in parentheses
Source: apmi-anly01b-FE-All
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 24 DID or Panel data approach. Impact of SHG-borrowing and borrowing from other

sources.

Dependent variable: HH income per capita. Panel fixed effects model
(1) (2)

Panel FE SHG
only

Panel FE All
sources

Year 07 dummy -834.045** -839.269**

(-2.21) (-2.26)

Age of the HH head -0.040 -3.869
(-0.00) (-0.09)

Household size -553.178** -501.461**

(-2.11) (-2.03)

Suffered shock in the last 12m -1621.289** -1491.329**

(-2.45) (-2.13)

Sum from SHG or Vill. Orgs 0.084*** 0.086***

(2.97) (2.78)

Index of asset ownership 625.146 563.463
(1.08) (1.07)

Sum from Bank 0.006
(0.12)

Sum from NGO 0.200***

(5.36)

Sum from Moneylenders or Landlords -0.005
(-0.16)

Sum from Family or Friends -0.017
(-0.79)

Sum from Coops., supplier, others -0.067
(-1.49)

Constant 8852.962*** 8876.049***

(3.46) (3.62)
Observations 2907 2907
AIC 58809.46 58798.74
BIC 58845.31 58864.47
r2_o 0.033 0.030
F 3.735 10.571
p 0.002 0.000



61

rho 0.357 0.359
t statistics in parentheses
Source: apmi-anly01b-FE-All
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 25: Pooled OLS approach. Impact of SHG-borrowing and borrowing from other

sources. SHG borrowing status split into “always”, “drop” and “new”.

Dependent variable: HH total income. SHG Pooled OLS: Split by SHG borrowing status
(1) (2)

No alternative
sources

Including impact
of alternative

sources
Year 2007 intercept -2631.892* -2443.457

(-1.67) (-1.54)

Age of the HH head 983.909** 946.047**

(2.44) (2.38)

Age of the HH head sqared -8.816** -8.456**

(-2.08) (-2.02)

Sex of the HH head 2451.708 2419.388
(0.83) (0.82)

Household size 3652.605*** 3658.645***

(6.57) (6.61)

HH head married 195.643 151.478
(0.07) (0.06)

Suffered shock in the last 12m -7051.281*** -6941.900***

(-4.08) (-4.06)

HH head self-employed -2819.030 -2990.957
(-1.05) (-1.12)

HH head wage-employed -999.910 -906.058
(-0.39) (-0.35)

Worktime per working capita 7.310*** 7.207***

(4.74) (4.64)

Watershed program in village 2161.149 2059.682
(1.00) (0.95)

Borrowed SHG in water area -1016.334 -908.483
(-0.23) (-0.20)

Prakasam 9441.798*** 9017.341***

(3.63) (3.58)

Kurnool 9492.916*** 9511.588***



63

(4.01) (4.02)

Anantapur -5461.587** -5459.898**

(-2.33) (-2.30)

Mahabub-Nagar 7254.288*** 7441.618***

(2.72) (2.82)

Borrowed SHG 05 & 07 -519.557 -683.449
(-0.13) (-0.16)

Borrowed SHG 05 only 4797.299 4661.748
(0.78) (0.77)

Borrowed SHG 07 only 834.567 818.207
(0.23) (0.23)

Sum borrowed by 'always' 0.412*** 0.414***

(5.31) (5.27)

Sum borrowed by 'drop' 0.375 0.391
(0.59) (0.62)

Sum borrowed by 'new' 0.181 0.180
(1.05) (1.05)

Borrowed bank ever 167.956 -249.427
(0.08) (-0.10)

Borrowed NGO ever 4617.009 -2769.119
(0.73) (-0.72)

Borrowed mnl_lrd ever -593.588 -676.174
(-0.32) (-0.36)

Borrowed family_fr ever 1156.621 1195.925
(0.63) (0.60)

Borrowed other ever -1666.507 -813.053
(-0.80) (-0.34)

Sum from Bank 0.050
(0.25)

Sum from NGO 0.979***

(11.29)

Sum from Moneylenders or Landlords 0.004
(0.05)
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Sum from Family or Friends 0.006
(0.11)

Sum from Coops., supplier, others -0.082
(-0.51)

Constant -2.82e+04*** -2.72e+04***

(-2.83) (-2.78)
Observations 2906 2906
Adjusted R2 0.089 0.092
AIC 69510.50 69506.50
BIC 69677.79 69703.66
F 10.401 16.293
p 0.000 0.000
t statistics in parentheses
Source: apmi-anly06d-OLS-SHG-inc-inc_pc-split-particip
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 26: Pooled OLS approach. Impact of SHG-borrowing and borrowing from other

sources. SHG borrowing status split into “always”, “drop” and “new”.

Dependent variable: Income per capita. SHG Pooled OLS: Split by SHG borrowing status
(1) (2)

No alternative
sources

Including impact
of alternative

sources
Year 2007 intercept -637.977 -526.398

(-1.62) (-1.45)

Age of the HH head 234.262** 214.005**

(2.27) (2.20)

Age of the HH head sqared -2.264** -2.073**

(-2.06) (-1.99)

Sex of the HH head 647.135 622.633
(0.90) (0.86)

Household size -382.225*** -395.173***

(-2.72) (-2.61)

HH head married 227.339 195.797
(0.31) (0.27)

Suffered shock in the last 12m -1832.754*** -1898.166***

(-4.17) (-3.91)

HH head self-employed -602.183 -648.462
(-1.04) (-1.12)

HH head wage-employed -155.639 -108.118
(-0.28) (-0.19)

Worktime per working capita 1.630*** 1.584***

(4.86) (4.72)

Watershed program in village 244.550 142.681
(0.46) (0.29)

Borrowed SHG in water area -42.059 49.020
(-0.04) (0.05)

Prakasam 2353.263*** 2191.474***

(3.21) (3.15)

Kurnool 2105.868*** 2219.871***
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(3.89) (3.85)

Anantapur -1246.815** -1261.920**

(-2.26) (-2.23)

Mahabub-Nagar 1544.512*** 1656.059***

(2.78) (2.98)

Borrowed SHG 05 & 07 -359.779 -462.713
(-0.33) (-0.43)

Borrowed SHG 05 only 549.217 423.822
(0.42) (0.34)

Borrowed SHG 07 only -246.618 -297.184
(-0.30) (-0.37)

Sum borrowed by 'always' 0.071*** 0.072***

(5.95) (5.76)

Sum borrowed by 'drop' 0.109 0.119
(0.83) (0.92)

Sum borrowed by 'new' 0.054 0.053
(1.16) (1.15)

Borrowed bank ever -44.316 -222.577
(-0.10) (-0.41)

Borrowed NGO ever 1242.710 -619.705
(0.87) (-0.81)

Borrowed mnl_lrd ever 231.358 -23.569
(0.49) (-0.05)

Borrowed family_fr ever 571.868 586.501
(1.07) (0.93)

Borrowed other ever -244.168 -27.735
(-0.48) (-0.05)

Sum from Bank 0.018
(0.42)

Sum from NGO 0.244***

(11.96)

Sum from Moneylenders or Landlords 0.022
(0.63)
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Sum from Family or Friends 0.007
(0.68)

Sum from Coops., supplier, others -0.022
(-0.66)

Constant -818.078 -158.112
(-0.33) (-0.07)

Observations 2906 2906
Adjusted R2 0.058 0.063
AIC 61127.84 61116.29
BIC 61295.13 61313.45
F 5.849 14.022
p 0.000 0.000
t statistics in parentheses
Source: apmi-anly06d-OLS-SHG-inc-inc_pc-split-particip
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 27: Panel FE approach. Impact of SHG-borrowing and borrowing from other sources.

SHG borrowing status split into “always”, “drop” and “new”.

Dependent variable: Total income. Panel FE model: split by SHG borrowing condition
(1) (2)

No alternative
sources

Including impact
of alternative

sources
Year 2007 intercept -3494.113** -3759.540**

(-2.19) (-2.32)

Age of the HH head -0.517 -29.067
(-0.00) (-0.12)

Household size 4563.734*** 4789.961***

(2.97) (3.22)

Suffered shock in the last 12m -5606.726** -4713.306*

(-2.29) (-1.94)

Index of asset ownership 3609.889* 3153.138
(1.79) (1.62)

Sum borrowed by 'always' 0.543*** 0.546***

(4.70) (3.79)

Sum borrowed by 'drop' 0.103 0.042
(0.12) (0.05)

Sum borrowed by 'new' 0.132 0.146
(0.45) (0.50)

Sum from Bank 0.012
(0.06)

Sum from NGO 0.816***

(4.95)

Sum from Moneylenders or Landlords -0.119
(-1.13)

Sum from Family or Friends -0.094
(-1.12)

Sum from Coops., supplier, others -0.249
(-1.04)

Constant 4601.266 6258.005
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(0.32) (0.44)
Observations 2907 2907
AIC 67364.67 67348.05
BIC 67412.47 67425.72
r2_o 0.059 0.057
F 7.226 7.347
p 0.000 0.000
rho 0.352 0.356
t statistics in parentheses
Source: apmi-anly06e-FE-inc-inc_pc-split-particip
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 28: Panel FE approach. Impact of SHG-borrowing and borrowing from other sources.

SHG borrowing status split into “always”, “drop” and “new”.

Dependent variable: Total income_pc. Panel FE model: split by SHG borrowing condition
(1) (2)

No alternative
sources

Including impact
of alternative

sources
Year 2007 intercept -849.523** -860.710**

(-2.30) (-2.40)

Age of the HH head -0.368 -4.152
(-0.01) (-0.10)

Household size -554.864** -504.640**

(-2.11) (-2.04)

Suffered shock in the last 12m -1604.808** -1474.881**

(-2.42) (-2.10)

Index of asset ownership 626.876 565.535
(1.08) (1.07)

Sum borrowed by 'always' 0.102*** 0.106***

(6.09) (4.09)

Sum borrowed by 'drop' 0.019 0.013
(0.11) (0.08)

Sum borrowed by 'new' 0.060 0.062
(0.78) (0.82)

Sum from Bank 0.007
(0.14)

Sum from NGO 0.199***

(5.37)

Sum from Moneylenders or Landlords -0.006
(-0.17)

Sum from Family or Friends -0.017
(-0.80)

Sum from Coops., supplier, others -0.067
(-1.49)

Constant 8891.481*** 8919.517***
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(3.48) (3.65)
Observations 2907 2907
AIC 58812.15 58801.18
BIC 58859.94 58878.86
r2_o 0.033 0.030
F 7.114 11.904
p 0.000 0.000
rho 0.356 0.359
t statistics in parentheses
Source: apmi-anly06e-FE-inc-inc_pc-split-particip
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 29: Summary of impacts on outcome variables.

Income Income_pc

SHG_naive SHG_Qexper SHG_Qex +src SHG_naive SHG_Qexper SHG_Qex +src

Pooled OLS 0.351 0.328 0.33 0.063 0.064 0.065coefficients
("everborrow") Panel 0.408 0.405 0.084 0.086

Pooled OLS 2,235 2,089 2,101 401 408 414Impact (rupees per
year) Panel 2,598 2,579 - 535 548

Pooled OLS 8.83% 8.25% 8.30% 7.33% 7.45% 7.57%Impact (% over average
of annual outcome

variable) Panel 10.26% 10.19% 9.78% 10.01%

Pooled OLS 0.412 0.414 0.071 0.072coefficients ("always"
category)

Panel 0.543 0.546 0.102 0.106

Pooled OLS 2,623 2,636 - 452 458Impact (rupees per
year) Panel 3,458 3,477 - 649 675

Pooled OLS 10.36% 10.41% 8.26% 8.38%Impact (% over average
of annual outcome

variable) Panel 13.66% 13.74% 11.87% 12.34%

Pooled OLS 535 535 45 45Δ in estimation (rupees 
x year) Panel 860 898 115 127

Pooled OLS 2.11% 2.11% 0.81% 0.81%Δ in estimation (% over 
mean) Panel 3.40% 3.55% 2.09% 2.33%
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Table 30: Pooled OLS MM approach. Income and income per capita

MM approach

Income Income_pc

Year 2007 intercept 2163.654*** 499.531***

(2.90) (3.01)

Age of the HH head 587.464*** 124.865***

(3.09) (2.72)

Age of the HH head sqared -4.859** -0.950*

(-2.41) (-1.95)

Sex of the HH head 1262.092 244.492

(0.98) (0.76)

Household size 2507.124*** -116.990**

(9.89) (-2.26)

HH head married 557.656 82.010

(0.47) (0.24)

Suffered shock in the last 12m -4060.898*** -825.618***

(-5.41) (-4.93)

HH head self-employed -2929.751** -384.521

(-2.29) (-1.33)

HH head wage-employed 4196.894*** 1130.975***

(3.30) (3.92)

Worktime per working capita 3.565*** 0.950***

(5.05) (5.70)

Watershed program in village 2204.588** 369.847

(2.20) (1.64)

Borrowed SHG in water area -2321.818 -400.166

(-1.45) (-1.19)

Prakasam 747.107 94.488

(0.62) (0.34)

Kurnool 3199.723** 665.115**

(2.39) (2.32)

Anantapur -3265.619*** -754.164***

(-2.77) (-2.76)

Mahabub-Nagar 1058.232 58.214

(0.83) (0.21)

Borrowed SHG ever 2050.354 310.589

(1.53) (1.14)

Sum from SHG or Vill. Orgs 0.221*** 0.035**

(2.62) (2.01)

Borrowed bank ever -815.852 -213.806

(-0.84) (-1.04)

Borrowed NGO ever 11467.286*** 1952.827***

(3.19) (2.78)

Borrowed mnl_lrd ever -13.536 -78.604

(-0.02) (-0.45)
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Borrowed family_fr ever 323.436 12.840

(0.39) (0.07)

Borrowed other ever -1777.036 -377.860

(-1.26) (-1.21)

Sum from Bank -0.072 -0.016

(-1.17) (-1.47)

Sum from NGO -1.671*** -0.289***

(-3.45) (-2.90)

Sum from Moneylenders or Landlords -0.008 -0.002

(-0.31) (-0.32)

Sum from Family or Friends 0.112*** 0.010

(4.06) (0.93)

Sum others -0.061 -0.001

(-0.50) (-0.04)

Constant -1.68e+04*** -739.932

(-3.70) (-0.69)

Observations 2905 2905

F 18.19 13.22

p 0.000 0.000

t statistics in parentheses * p<0.10 ** p<0.05 *** p<0.01
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Table 31: DID MM approach. Income and income per capita

MM approach

Income Income_pc

Change in Age of the HH head 593.720* 94.382

(1.94) (0.87)

Change in Age of the HH head sqared -5.653* -1.028

(-1.85) (-1.03)

Change in Household size 2030.517*** -291.039***

(4.66) (-3.03)

Change in HH head self-employed 2171.150 450.365

(1.28) (1.19)

Change in HH head wage-employed 2857.728* 698.102*

(1.76) (1.85)

Change in Worktime per working capita -0.867 -0.153

(-1.07) (-0.79)

Change in Suffered shock in the last 12m -3899.679*** -874.102***

(-5.14) (-4.83)

Change in Index of asset ownership 1496.060** 407.973***

(2.40) (3.05)

Change in Sum from SHG or Vill. Orgs 0.185*** 0.088***

(2.64) (4.69)

Change in Sum from Bank 0.048 0.007

(0.79) (0.61)

Change in Sum from NGO 0.905*** -0.513***

(18.54) (-2.69)

Change in Sum from Moneylenders or Landlords -0.084*** -0.015*

(-2.59) (-1.88)

Change in Sum from Family or Friends 0.044** 0.011**

(2.08) (2.27)

Change in Sum from others 0.128 -0.003

(1.60) (-0.19)

Constant 1489.136*** 208.346*

(2.71) (1.68)

Observations 2888 2888

F 58.08 7.59

p 0.000 0.000
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Table 32: IV approach. SHG sum endogenous. Rest of sources endogenous.

SGH exog. Rest credit endog

Income Income per capita

IV(2SLS) IV(LIML) IV(2SLS) IV(LIML)

amount from non SHG credit 0.510* 0.517* 0.103** 0.104**

(1.86) (1.86) (2.34) (2.34)

Year 2007 intercept -751.357 -715.954 -259.852 -255.696

(-0.34) (-0.32) (-0.59) (-0.57)

Age of the HH head 447.366 440.446 137.275 136.463

(0.82) (0.80) (1.11) (1.10)

Age of the HH head sqared -3.234 -3.166 -1.272 -1.264

(-0.56) (-0.55) (-0.97) (-0.96)

Sex of the HH head 784.369 765.806 384.081 381.901

(0.25) (0.24) (0.51) (0.50)

Household size 3027.943*** 3018.058*** -512.044*** -513.205***

(5.68) (5.64) (-3.44) (-3.44)

HH head married -681.607 -699.566 40.258 38.150

(-0.24) (-0.24) (0.06) (0.05)

Suffered shock in the last 12m -1.13e+04*** -1.14e+04*** -2663.965*** -2671.331***

(-4.44) (-4.42) (-5.22) (-5.21)

HH head self-employed 1506.485 1534.519 -92.190 -88.899

(0.46) (0.46) (-0.13) (-0.12)

HH head wage-employed 6202.726 6268.239 1109.433 1117.125

(1.60) (1.60) (1.41) (1.41)

Worktime per working capita 5.391** 5.358** 1.286*** 1.283***

(2.28) (2.25) (2.80) (2.79)

Prakasam 7631.344*** 7597.221*** 1923.336*** 1919.330***

(2.70) (2.68) (2.59) (2.59)

Kurnool 13766.985*** 13817.985*** 2864.243*** 2870.230***

(4.08) (4.06) (4.37) (4.37)

Anantapur -7535.696*** -7574.034*** -1726.452*** -1730.953***

(-2.95) (-2.95) (-3.00) (-3.00)

Mahabub-Nagar 10744.014*** 10777.779*** 2150.175*** 2154.139***

(3.87) (3.87) (3.89) (3.89)

Watershed program in village 124.682 96.865 -87.177 -90.443

(0.06) (0.04) (-0.18) (-0.19)

Borrowed SHG ever 478.049 469.297 -153.593 -154.620

(0.23) (0.23) (-0.36) (-0.36)

Borrowed ANY alternative source ever -1.08e+04* -1.09e+04* -1686.983 -1699.513

(-1.92) (-1.93) (-1.62) (-1.63)

Sum from SHG or Vill. Orgs 0.348*** 0.348*** 0.067*** 0.067***

(2.80) (2.79) (3.23) (3.23)

Constant -1.04e+04 -1.01e+04 2603.889 2633.658

(-0.71) (-0.69) (0.83) (0.83)

Observations 2903 2903 2903 2903

F 10.042 10.008 5.631 5.623

p 0.000 0.000 0.000 0.000
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t statistics in parentheses * p<0.10 ** p<0.05 *** p<0.01"
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