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Impact of Microfinance Lending on Agricultural Output: Evidence from Nepal
Abstract
We investigate the impact of expansion of microfinance institutions (MFIs) on agricultural outputs as

indicated by the total production volume and quantity of four important crops. Our finding shows
significant impact of MFIs on the production, value, and productivity of three out of four major crops

(paddy, maize, wheat, and millet). In particular, the impact on paddy, the dominant crop, is
significant and drives the whole result. A branch, on average, contributes to the growth of the value

of annual paddy production by about US$ 1.4 million and in total the growth of the value of total
agriculture produce in an average district by about US$ 1.7 million dollars. This is a significant return
on investment and indicates the extent of capital shortage among Nepali rural households. We run

different sensitivity tests; in particular tests involving placebo policy change dates since our
instrumental variable was constructed using the exogenous policy changes. We use data from living

standard survey of Central Bureau of Statistics (CBS) to estimate that for every rupee borrowed from
MFIs, farmers spend 12 paisa on purchasing agricultural equipments. A borrower from MFIs is likely

to own agricultural equipment valued at 22 percent more rupees than the non-borrower. We also
use data from the Maoist insurgency period to show that the MFIs branch expansion was associated
with less political violence and that less violence often translated to higher yield of paddy.
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1. Background

Microfinance Institutes (MFIs) have emerged in Nepal after 1990s. However, the practice of lending
to groups without requiring any form of collateral had started in a smaller scale in mid- 1970s using
commercial banks. The government was long aware of the problem of access to finance among

farmers. In his book, tyasbakhatko Nepal (Nepal in Those Days), published in 1981, author Bhim

Bahadur Pandey characterized the access to credit situation around 1940s as follows (page 230-32):
(a) The key determinant of a farmer’s woe was his loan. Generally a farmer or rural entrepreneur
with unpaid loan was a very anxious and unhappy man.

(b) Interest rates were as high as 192% (in salt borrowing).
(c)

Rural entrepreneurs were at risk of losing all their properties if they wanted to start any
business because of high interest rate.

(d) There were many indirect charges to borrowers in addition to stated interest rate.

(e) In general, the poorer a farmer was, the shorter term the farmer was seeking the loan for, the
higher the interest rate tended to be.

Indeed, many contemporary works of literature paint the situation in twentieth century Nepal as an
oppressively rural with little access to credit (Basai, a novel published in 1955 is a prominent
example). This had many consequences. People fled the countryside, mainly to emerging

opportunities in North Eastern India, Bhutan, and Burma. Many happily joined war efforts of foreign
governments such as by joining British Gurkha army. The consequences of poverty and poorly

monetized economy on national economy and configuration of society were huge. This provided the
incentive for Nepali government to increase the access to credit to poor farmers. These incentives

started in mid-1950s, were restarted in mid-1970s using different branches of commercial banks, and
provided momentum in 1990s by specializing and using MFIs. Like Robinson (2001) pointed out,

there was distinction between subsidizing credit delivery by commercial banks and designing large

scale microcredit programs by dedicated MFIs, and in that sense, Nepal’s microfinance era begun in
1990s.

This paper investigates the causal relationship between access to credit for farmers due to the

expansion of MFIs and the agricultural output in Nepal. We measure access to credit by the presence
of bank branches in several Nepali districts. Agricultural outputs are measured using total quantity

produced, their respective market values and productivity of different major crops. Access to credit is
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measured also by using total deposits available in the rural areas in the literature (Butler et al.

(2011)) and the number of branches is not the only metrics for it. Similarly, many papers use total

factor productivity (Gattiet al. (2006)) for measuring the agricultural output. We are inclusive in that
we have used volume, value and yield of the agricultural production to measure the impact of MFIs
on them.

The issue of whether MFIs contribute to the agricultural output is of particular interest to

policymakers and researchers alike. MFIs were expected to be an instrument for improving rural life
standard even if their aggregate contribution to industrial or large economic activities were always
bound to be marginal. Whether they actually increase income in rural areas are questions not yet

properly answered. In Nepal, where farming is the major source of income for almost all of the rural
population, the question of whether MFIs contribute to the increased income of farmers is
tantamount to whether MFIs contribute to the increased agricultural production.

Two issues complicate our analysis. First, there is clearly an endogeneity between the growth of bank
branches and agriculture outputs as banks tend to go to the regions with better promise of economic

growth. In fact, Suesse et al. (2020) argue that as the income from agriculture declined, rural farmers’
demand for credit increased as they looked to shift to capital intensive technologies. Hence, there is

a clear causality running from the agricultural output to the growth of MFIs, the opposite of what we
are looking for in this paper. Second, MFIs are not the only players in the access to credit situation.
Commercial banks, Development banks, and Finance companies also lend and borrow money in

many areas, confounding the impact of MFIs. We propose to address these issues by exploiting the
variation in regulations governing where banks can open their branches in Nepal which has been
varying significantly since 1990s.

We have chosen paddy, maize, wheat, and millet as the choice of our crop to investigate the impact
of MFI branch expansion. Appendix 2 shows the nationwide distribution of the areas where these

crops are produced. Paddy remains the most important crop to be produced in Nepal. Generally, the
value of paddy production is so important that a bad weather resulting in its adverse production

often affects the GDP growth rate of Nepal significantly. A graph depicting growth of agriculture and
GDP growth rate is provided in Appendix 3 to illustrate the importance of agriculture sector in the
national economy of Nepal.
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Our result indicates significant impact of MFIs on the production, value, and productivity of three out
of four major crops we investigated. In particular, the impact on paddy, the dominant crop, is

significant and drives the whole result. A branch, on average, contributes to the growth in the value
of annual paddy production by about US$ 1.4 million, and in total the growth in the value of total

agriculture produce by about US$ 1.7 million dollars. This is a significant return on investment, and

indicates the extent of capital shortage among Nepali rural households. We run different sensitivity
tests, in particular tests involving placebo policy change dates. We use data from living standard

survey of Central Bureau of Statistics (CBS) to estimate that for every rupee borrowed from MFIs,

farmers spend 12 paisa on purchasing agricultural equipments. A borrower from MFIs is likely to own
agricultural equipment valued at 22 percent more rupees than the non-borrower. We also use data

from the Maoist insurgency period to show that the MFIs branch expansion was associated with less
political violence and that less violence often translated to higher yield of paddy.
2. Literature Review

Economic literature has documented evidence of credit constraints faced by farmers or farm-based
businesses. Such credit constraints are features of both the developed world as well as developing
world. Lee et al. (1986) and Whittaker et al. (1991) provide the evidence of credit constraints for

farmers in the USA. Phimister (1995) studied the consumption behavior at Dutch farmers and tested

whether their action is consistent with the perfect capital market scenario (i.e., no credit constraints)
and found it to be inconsistent. Blancardet et al. (2006) studied the impact of credit constraint on
French agriculture sector and demonstrated significant shadow price of credit constraint both on
short-run and long-run. Bhattacharya et al. (1996) provides such examples from India. Some

researchers have also quantified the willingness of farmers to the pay premium on credit if they are
available. Petrick (2004) studied Polish farms and found that forty percent of the farmers were in

credit constraints there. In addition, the farmers were willing to pay a hefty premium on the credits.
However, the evidence on the contribution of rural financial firms on agricultural outputs is

surprisingly relatively rare. Part of the problems, as explained earlier, is to differentiate between
different sources of credit providers, such as commercial banks and MFIs. Until well into 1980s,

commercial banks were used to provide loans to rural population and they often reported that the
repayment rate of farmers was very low (Robinson (2001)). Early researches had mixed results
regarding the contribution of rural, formal financial instruments on the agricultural output
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(Binswanger et al. (1995, 1993), Braverman et al. (1986), Suesse et al. (2020)). Binswanger et al.
(1993) , studying data of financial intermediaries and agricultural output from India’s randomly

selected eighty five districts, concluded that the presence of commercial bank branch accelerates
private agricultural investment, such as pump sets and supporting animals. They also found that
increasing wage of cooperative sector had negative impact on agricultural output where as

increasing commercial bank presence has positive and significant impact. Braverman et al. (1986)

argue that credit in rural areas generally go to wealthier farmers who not necessarily invest them to
increase agricultural production. Suesse et al. (2020) argue that decline in agricultural income also
causes the growth of rural credit providing organizations as people desperate to move to other
capital intensive technologies need to borrow money.

Deriving causal relationship in this context has always been a challenge. One way to solve this has

been to exploit exogenous policy shocks. Kandilev et al. (2020) study the impact of US deregulation

of interstate bank branches opening on agricultural sector and finds the deregulation was associated
with the higher farm income. They find positive impact on net income of farms mainly because the
increased access to loan made it easier for farmers to buy seeds, fertilizers, fuel and machines.

Impacts were not homogenous among all farmers: producers in metropolitan counties benefitted

more from the banking deregulation. Kandilev’s research, however, looks at the impact of increased
access to credit through commercial banks and not through dedicated MFIs, which is our main aim
here.

However, not all research shows that rural firms are credit constrained. This is particularly likely in
the rural areas of some developed countries. For example, Briggeman et al. (2009) used individual
level data on farm ownership to study the impact of credit constraint on agricultural output. They

find credit constraint is a concern for firms residing mainly in urban areas in contrast to the firms in
the rural areas and owned by rural households.

In situations where access to credit has made a difference in rural agricultural production, what is the
channel through which such a difference is realized? In general, the answer is the investment in the

technology (such as improved seed, increased amount of fuel, fertilizers, machines etc.). Abate et al.
(2016) look at the relationship between rural finance and agricultural technology adoption, thus

providing one channel through which rural finance could theoretically enhance agricultural output.
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Narayanan (2016), who found no impact of MFIs on agricultural GDP, argue that despite the increase
in purchase of tractors, fertilizers etc. by farmers, the impact of MFIs on GDP is low because of the
lack of overall inefficiency in the farming system. Our finding in this paper is exactly opposite. We

find significant impact of MFIs on agriculture outputs and we also found that farmers who borrow
more from MFIs tend to invest more in agricultural equipments which subsequently helps in yield
enhancement.

3. Institutional Context

This section provides a brief history of banking sector in Nepal in general and MFIs in particular. An
old survey in the early twentieth century Nepal apparently convinced the then feudal ruler,

Maharajah Chandra Shamsher, to start a government supported lending agency because he realized
that lending interest rates in the rural areas of Nepal were too high (often reaching 100% per year
interest rate). Since Nepal mostly had a barter based exchange, farmers could not make cash by

producing vegetables. They could sell slightly non-perishable crops, such as paddy to Indian markets
using a middleman and in many instances that is the only source of currency they could have. There
were no government or industrial jobs and there were extremely few markets in the mountains.

Maharaj Juddha Shamsher, brother of Maharajah Chandra Shamsher, was the first ruler to set up a
bank, allowing a bank to open in 1934.

Since long, the governments of Nepal have regarded both fiscal and monetary policies as instruments
to uplift the rural population, despite their occasional clumsy handling of these tools. Many policy

experiments were carried out in the past to improve rural economy. Due to the lack of technological
innovation and technology adoption, farm productivity has been stagnant and so has the overall

wealth of the nation as agriculture has accounted for the significant fraction of the economy. The
government could help farmers in two ways: by industrializing overall economy where a major

fraction of population could work and increasing the productivity of farmers and thus increasing their

income. This approach is a standard textbook approach for poverty alleviation in many countries, and
this is where Nepali policies could not deliver.

When Nepal started land reform in 1964, it had asked farmers to deposit certain savings, which later
constituted the seed capital of Sajha Cooperative Program launched in 1976. Sajha had a major role
in Nepal for at least one decade. It was a vehicle through which farmers were expected to receive
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technical help and improved factor inputs for the enhanced production. However, by late eighties,
policy makers agreed that Sajha fell well short of their expectation.

In 1973, finance minister Kirtinidhi Bishta, while presenting the budget, announced that decrease in

crop production in 1972/73 led to the price increase of grains in India and Nepal and provided

farmers with the opportunity to profit from the increase in demand from India (Bishta (1973)).

However, incentivizing farmers required providing access to finance so that they could invest in new
technologies and increase farm productivity. A year later, the government announced in the

parliament that commercial banks would limit their lending to wholesale entrepreneurs and export
import traders (Thapa (1974)). The government subsequently made two mutually contradictory

decisions. It mandated that commercial banks set aside five percent of their total loans for priority

sector (initially called small sector loans in 1974). It also restricted individual farmers from exporting

grains abroad and mandated that government-owned rice export companies would be the sole buyer
of surplus rice in Nepal.

The first decision was not as simple as it now sounds. The commercial banks complained that their

manpower could not easily go to the villages and provide loan to the small sector beneficiaries. The
government established Agriculture Projects Service Center (APROSC) to evaluate the agricultural

projects and help the banks. About two decades later, APROSC would also fail (Sijapati (2020)). The
first decision theoretically had a positive impact on farmers, but the second policy had a negative

impact as the farmers could not maximize the profit of their production. Only five years later, these
rice export companies (there were seven of them) would be disbanded by the government.

At that time, lending to farmers in Nepal was mainly channeled through Agriculture Development

Bank (ADB), established in 1968. In its early days, ADB was not allowed to collect savings. ADB itself
had transformed from the Cooperative Development Fund established in 1963. ADB was growing

fast, however. The lending through ADB in 1974 was 76.5 million Rupees, almost ten percent of total
government revenue that year, and it was expected to reach 180 million in 1975. Despite

administrative challenges inherent in lending money in rural areas, the government asked

commercial banks to provide seven percent of their total loan to small sectors in 1976 and ten

percent in 1982. This success in higher lending in small sectors was partly due to the establishment of
Small Farmer Development Program (SFDP), which debuted in Dhanusha and Nuwakot districts in
1975. SFDP, and its later carnation Small Farmers Cooperative Limited (SFCL), in their initial days
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worked with very low overhead cost (generally at or below three percent), which contributed to their
popularity among policymakers.

Providing access to rural farmers was always a difficult task. Even cooperatives such as those opened
in 1956s were confined within Chitwan. The commercial banks for the first time reached all districts

only in 1977. Government was ineffective in other aspects as well. In 1976, government revenue was
only six percent of total GDP.

In 1978, government was also facing severe economic crisis. Two consecutive years of bad

agriculture harvesting had affected economy severely. Population was increasing but lands where
people could be settled had been exhausted. Forage land and forests in the mountains were

disappearing, further deteriorating agricultural productivity. Sensing the urgency of situation, the
government next announced programs to increase agriculture productivity in 1979. SFDP was

considered a major fiscal tool to help farmers. This program along with the expert services and

irrigation facilities development were to be a new direction towards which government would focus
on to revive agriculture sector.

At the end of the fifth five-year plan in 1980, the government realized that the plan was a massive
failure. The actual growth rate was at 2% per annum, instead of expected 5%, and well below the

population growth rate of 2.3%. It then decided to prioritize expenditure on drinking water, health,
primary education, agriculture development, and basic infrastructure. The government mandated

that at least two third of the total loans disbursed by the ADB would be in short-term and productive
loans. The government reaffirmed its' commitment to expand SFDP to many more districts and

reduce the interest rate of SFDP participant farmers. At the time, there was only one bank per 58
thousand people and the role of these projects in increasing access to finance was going to be

nontrivial. In 1980, finance minister Yadav Prasad Pant announced in the parliament that SFDP would
no longer be run by ADB (Pant (1980)).

Early eighties saw some other pro-poor initiatives. In 1982, the land tax (malpot) was waived by 99%
for farmers whose landholding was less than 1.5 bigha. Saghan Banking Karyakram (SBK) which
disbursed loan on the basis of project rather than collateral was promoted. Suspecting District

Agriculture Offices were not coordinating different aspects of farming properly, the government in

1982 decided to staff them with the senior officers. These officers were charged with coordinating all
farm-related efforts including farmers’ access to credit. Cottage industries that rely on rural

agricultural products were explicitly made the clients of Integrated Rural Development Program
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(IRDP) and SFDP. Saghan Banking Bikas Karyakram (SBBK) was started and by 1983, forty six

branches of the commercial banks were running SBBK, spearheading the group lending without

collaterals. The government wanted to incentivize private sector in food processing, fruit tree/sapling
production, animal reproduction etc. It also decided to expand Saghan Banking Program and Cottage
and Small Industry Projects to other areas.

In 1984, the government decided to allow ADB to collect savings in urban and semi-urban area and

spend that on irrigation and industrial sector. Furthermore, district Panchayats were also allowed to
borrow from ADB. The government was also impressed by the performance of Saghan Banking
Program (SBP) in rural areas of Ilam and announced the opening of five regional rural banks to

replicate it on a larger scale in rural areas in 1985. These rural development banks, considered first
dedicated MFIs, would eventually be established in 1992 (Eastern region and Far-western region),

1994 (Mid-western and Western region) and 1995 (Central region). In mid-eighties, the government
introduced a rule of allowing farmers to start companies to supply raw materials needed for small
agriculture-based industries which were increasing in numbers in the eastern part of the country
where SBP was operating.

Dependence of agriculture, which in 1986 still accounted for sixty percent of national income, on
weather was the major reason of unstable economic growth during most of Nepal’s history.

Recognizing that weather fluctuation is exogenous shock, the government has tried to ensure that
farmers adopt modern agricultural methods, rely less on menial labor and use equipments and
technology. In eighties, it proposed to use consumer groups to repair, operate and maintain

irrigation canal, and mobilize bank loans to subsidize irrigation programs, such as installation of

shallow tube well (see Pradhan (1986)). The following year, several incentives were announced so
that farmers could build small or medium irrigation projects on their own and manage Kabuliyat
forests which could minimize soil erosion.

To help small farmers, livestock insurance system was started in 1987. Aguwa (leader) banks were

established in 21 districts to help pro-poor programs such as SFDP, Women Development Program,
Irrigation Development, and Forest Development programs in 1988. Although the government was
still very satisfied with the Saghan Banking program, by this time it was increasingly disenchanted
with the performance of Sajha programs. The government therefore decided to return funds
deposited as part of compulsory savings during the land reform era in Sajha.
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Liberal economic policies continued to characterize late eighties and early nineties. In 1989,

government allowed commercial banks to fix their own interest rate. Despite increasing freedom

provided to the commercial banks, the government hoped that its' refinancing and re-discounting
plan will steer loans to priority sectors.

By 1990, the government started to transfer state owned farms and fisheries to farmers with the

promise of providing them temporary operating supports. In 1995, it further announced that state
owned but inactive agricultural farms, fishery development centers, bagwani centers, and

agricultural labs would be either privatized or transferred to cooperatives on competitive basis. To

make rural integrated development effective, a rural self-reliance fund (Gramin Swabalamban Kosh
(GSK)) was started in early 90s. Farmers who come up with their own projects were helped by this
fund. The government also started to subsidize up to 4% in interest rate to the non-collateralized
loans of size up to ten thousand rupees given by SFDP to poor, landless farmers and women.

Livestock insurance subsidy of fifty percent was declared in 1990 and was increased to 75% in 2014.
Direct subsidies to poor people were popular around the globe in early nineties as well. In 1991, the

government decided that it would evaluate SFDP, Priority sector loans, Saghan Banking and Women
Development Programs and announced interest subsidy for loans going to poor. For example,

borrowers who borrowed up to Rs. 2,500 were provided 80% in interest subsidy. Similarly, other
borrowers who borrowed up to ten thousand rupees were subsidized one third of total accrued
interest. This limit was increased to fifteen thousand rupees in 1993. In 1991, the government

started funding GSK, remote area development board, and women development program. It also set
up National Agriculture Research Council (NARC) to support research in agriculture. The government
started to direct ADB, Rural Development Banks and GSK to fund poor people through the schemes
of group-based loans without collaterals.

The government also worked towards simplifying borrowing procedures in mid-1990s. The interest
rate calculation by ADB used to be cumbersome and in 1994, the government announced it would
simplify them1. In mid 90s, women-oriented access to credit programs, such as Gramin Mahila

Utpadan Karja Karyakram (GMUKK) for poor women in rural areas were introduced. The government
in 1995 decided to allow export from private jungles to foreign countries. In 1995, the government
also established Sana tatha Gharelu Udyog Bikas Bank (SGUBB). The same year, the government

decided to prioritize women entrepreneurs while lending from rural development banks and allow
1

Annual Budget of the government of Nepal, Fiscal year 1994/95
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NGOs to borrow from GSK. Two years later in 1998, Rural Microfinance Development Center (RMDC),
specifically targeting rural women, was established.

Several assistance programs targeted to poor farmers in 90s were also a product of Agriculture

Perspective Plan (APP). For example, irrigation line of credit was started in mid-nineties, SFDP grew in
scope, and rural cooperatives were utilized to distribute agricultural equipments as recommended in
APP. Mid-nineties also saw extension of irrigation and micro-hydro subsidies to the farmers and
introduction of pro-women assistance programs. Women Farmer’s Group was established and

revolving fund (ghumti kosh) for women farmers was started in ten districts in 1996. The government

also became liberal towards using non-government organizations (NGOs) in poverty alleviation in this
era. In 1997, the government announced its' intention to use NGO/state owned financial

intermediaries for implementation of priority sector loans due to high cost of direct funding. Citing

the continued lackluster growth of agriculture, the government at the end of the millennium decided
to use cooperatives, NGOs, community groups to help set up agriculture enterprises, promote

market-based solution for storage and input supply, and popularize the use of extension programs.

The government also started to develop pocket areas, in accordance to the recommendation of APP,
where integrated help for farmers (such as provision of credit, fertilizers, seed, training, rural roads
and irrigation facilities) would be available.

In 2001, the government decided to form poverty alleviation fund (PAF) by integrating RDB,

Bishweshwar With Poor, and Jagriti (Mahila Aya Arjan). The government further announced that ADB
would implement special relief provision to farmers who were heavily indebted, had borrowed small
credits, and were displaced due to terrorist attacks. Despite economic difficulties, government made
sure that special Agriculture Production Program (supply fertilizer, seeds to remote hills), Karnali

Zone Special Agriculture Development Program and goat barter programs, poultry farming program,
beekeeping program, and sericulture programs were continued.

Government announced a plan to set up another important major bank, Krishi tatha Gramin Utthan
Bank (KGUB), to lend to rural households and compete with ADB in 2003. The government hinted

that it would increase fund to GSK. But probably the most important initiatives to improve the wealth
and access to credit of farmers in this era were introduced in 2006. In this year, the government

announced loan subsidy program for farmers. For loans of up to 10,000/- used for agricultural and

livestock purpose, up to 2% interest waiver were provided. Electricity used by shallow and deep tube
well was subsidized by 50%. Since civil unrest had recently concluded, some other important
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announcements regarding rural economies were also made. Community Pashudhan Program on

livestock to benefit Dalit communities was announced. The government also announced running 250

irrigation projects in forty districts using Irrigation and Water Resource Management Program. Three
tube well programs, i.e., Groundwater Shallow tube well Program (480 tube well), Community landwater Irrigation Sector Project (5,400 tube well) and cost sharing program in Banke, Bardiya, Dang,
Kailali, Kanchanpur, Kapilabastu, Nawalaparasi and Rupandehi (4,000 tube well), which will

cumulatively irrigate 24,700 additional hectares, were announced. Program to install additional
twenty thousand shallow tube wells was announced the following year. Subsidies on tube well

installation programs remain up to this day. Loan limit for interest rate and subsidy eligibility for

farmers engaged in tea, coffee, cardamom farming was raised from Rs. 10,000 to 15,000 in 2007.

Around that time, the government promised to develop agricultural infrastructure and wholesale and
retail sale markets for farmers in Dhading, Chitwan, Bara, Sindhuli, Sunsari, Rauthat, Sarlahi,
Solukhumbu, Siraha and Mahottari.

In 2008, the government announced waiver of loans of up to Rs. 30,000 for farmers living below

poverty lines who had borrowed from ADB, SFDB, NBL, and RBB. (the government would waive half
of the interest on the loans up to Rs. 50,000 borrowed by small farmers and entrepreneurs from

these banks the following year.) Fines on interest for farmers who borrowed between Rs. 30,000 to
100,000 were also waived that year. The government also established Community Animal

Development Project at the end of the decade and decided to provide capital grants to cooperatives
to establish community led tea processing factory and powder milk factory. The grant to purchase

equipments and machineries was set at 25% initially but later increased to 50% in 2011. In 2010, the
government announced other programs to encourage cooperative-led agricultural and animal
farming.

In 2014, government announced many financial programs to help modernization of agriculture sector
overall. Customs tariff on the purchase of equipments such as tractor, power tiller, feeder machine,
and milk machine was set at one percent. Subsequently, in the aftermath of the Indian economic

blockade of 2015, the government would waive excise tax on them as well. Fifty percent waiver in
custom tariff was announced for up to one vehicle by an animal farm in 2014. Subsidy for non-

chemical, non-pesticide organic farming was also announced the same year and the government

announced that the farmers wishing to use lift irrigation for at least fifty hectare would get interest

subsidy of fifty percent. In 2017 and afterwards, the government decided to divide the country into
different pocket zones under a special Agriculture Modernization Plan. These pockets were set up
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around Mid-hill Highway and Hulaki Highways, and subsidies of different kinds including easier and

better access to finance were announced for farmers in those pocket zones. The pocket zone concept
was later renamed Prime Minister’s Agriculture Program.

From the information above, it can be inferred that the government generally promoted both the

access to credit and rural agricultural sector jointly. We will be utilizing this key information later to
explain our results.
4. Data

We have collected data on agricultural output for all districts in Nepal for the period 1996-2019. The

primary sources for these data are different issues of Statistical Information on Nepalese Agriculture
published by the Ministry of Agriculture. Price of agricultural products was taken from four sources:
Agricultural Marketing Information Bulletin (2016), Nepal Rashtra Bank (central bank of Nepal),

Central Bureau of Statistics and Ministry of Agriculture database on crop production. Similarly, our

source of data on the Maoist insurgency is Informal Sector Service Center (INSEC), an NGO that kept
the record of violence during the insurgency era. INSEC data are widely used by many other

researchers analyzing Maoist violence in Nepal. Three types of data are available from INSEC: people
murdered, wounded, and missing due to the Maoist insurgency related violence.

The data on MFIs and other financial institutions are collected from the report of Nepal’s Central

Bank (Nepal Rashtra Bank). We collected district level data on other control variables from Nepal

Central Bureau of Statistics (CBS). Appendix 1 provides the details on the sources of data. Data on
agricultural outputs are collected from the Ministry of Agriculture and Livestock Development

(MOALD) of Nepal. We have used number of firms registered as a proxy of economic activities and

detailed information on the number of firms registered are provided by Office of Company Registrar
(OCR). The OCR has provided a detail of all firms registered in the last seventy years, including those
firms which are no longer functioning.
5. Model

We use the following regression model to identify the impact of microfinance institutions on
agricultural output.
=

+

+

+

… (1)
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Where

is the agriculture related output indicators for district i and time t. These indicators are as

follows: total production, productivity and value of paddy, maize, wheat, and millet.
mil
The value of
these crops was estimated in 2001 Nepali rupees.

include variables such as GDP per capita,

literacy rate, human
uman development index, mean year of schooling for adult population, human
poverty index, population,, and road length.

Two
wo important factors contribute to the endogeneity of MFIs. One is omitted variable in

. Since

the error term also includes other financial recourses a farmer may have, which are not controlled in
the model, an omitted variable bias is very likely
likely.. The other important source of endogeneity is the
reverse causality. The MFIs are not exogenously located. Their history is provided in Section 3. that

narrates institutional development of MFIs. The growth of MFI branches over time are also given in
Figure 1 below.

Figure 1: Distribution of MFIs over time in Nepal, black dots represent their locations
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Similarly, the growth of MFIs juxtaposed with the urbanization in Nepal is given in Figure 2 below. It

shows that the number of MFI branches opened in districts is approximately inversely related to the
population in rural areas over time in the last twe
twenty
nty years. The dotted lines in Figure
F
2 represent
population
ulation in urban areas and the solid lines represent the number of MFI branches there.
Figure 2: Selected
cted sample of urbanization and MFI location in different districts
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The regression reported in Table 1 also indicates that MFIs follow the wealthier areas. We report

regression results of regression of number of MFIs in a district on total number of firms in the district

in year t-1. The results are strongly significant, with t-value being more than 10. Since Nepal is largely
an agrarian society, with 30% of GDP and two-third of labor force relying on agricultural sector,

owning firms is an important indicator of wealth irrespective of the size of the firm. This indirectly
suggests MFIs are following areas that produce better agricultural outputs.

Another indicator of endogeneity is the fact that branch opening in a particular district is correlated
with the GDP per capita in that district. Table 2 provides the evidence of that. We ran a distributed

lag model in which MFIs branch opening in a district was regressed with, among other variables, GDP
per capita (in one thousand rupees) in that year as well as GDP per capita for four lagged years. The
branch expansion of a MFI in a district is strongly correlated with the GDP per capita for first two
years. We found, for example, that increase in GDP per capita by one thousand rupees was

associated with 0.94 additional branch opening in the district. Increase in the GDP per capita by one

thousand rupees was also associated with the increase in the number of MFI branches by 0.82 in that
particular district. This shows that the number of MFIs in a district is correlated with the per capita
income of a district. Other lags were actually negatively correlated. In particular, the

contemporaneous effect and the effect of first lag are positive, and second lag is negative.
Our instrument to solve the endogeneity problem is derived as follows. It exploits the fact that the

government had introduced certain MFI-expansion oriented policies in years 1996, 2006, 2007, 2010,
2012, 2014 and 2015. The comprehensive list of these policies is given in Appendix 1. The instrument
thus constructed is as follows:
,

( −

)Ι

+∑

,

( −

) Ι

value of total agriculture of district i in year t.

+

,

( −

)Ι

, where

,

stands for

We include as many sources of access to finance as possible in regression. This still excludes the

money lenders and others about whom we have very little information. Money lenders are still an

important source of credit for many ordinary people in Nepal. Nepal Living Standard Survey (NLSS)

(1996) showed 61.5 percent of people borrowed from them. The other is to use instrument variable
approach.
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6. Results

Our main results are given in Table 3-11. First, we show major results which indicate how MFI

branches affect the production of different major crop items. The third column of each of these

tables contains the results from our IV estimates. Having one additional MFI branch increases paddy

production in the district by 4,116.6 ton, maize production by 936.4 ton, and wheat by 976 .8 ton. All

of these results are significant at 1% level. However, the impact on millet is negative but insignificant.

The impact on paddy production is the highest followed by wheat and maize. It is probably due to the
fact that there are clear and present technical options to improve the paddy production, and farmers
in those areas were truly resource constrained to use available technologies. Both, paddy and wheat
producing areas are almost identical as the figure in Appendix 2 shows. Crops like millet, which are

produced in more hilly areas and are less of a focus of national and international agricultural growth
targets, have less option to improve the production. Appendix 2 also shows areas where maize and
millet are grown. We can clearly see that millets producing areas are consistently underserved by
MFIs until recently.

We similarly, investigated the impact of MFI branches on the value of different crops. An additional
branch of MFIs have the impact of Rs. 150.36 million (approximate US$ 1.5 million) on paddy

production in a district. The impact on maize is Rs. 24.3 million per year in a district. Similarly, wheat
production has increased by the value of Rs. 28.3 million. The impact on millet production is

insignificant. When the values of all crops are factored in, we note that the contribution of one MFI

branch on the enhancement of total agriculture value in a typical district is about Rs. 191 million in a
year (i.e., about US$ 1.9 million per year).

We note that F-stat for the first stage is 41.92 which is above 10, a key requirement for the validity of
the instrument (Stock et al. (2005)). Since we use instrumental variables, we interpret these results
as the impact of MFIs on different crop productions in areas where the number of MFIs increased

due to the changes in policies. This is consistent with the LATE interpretation of instrumental variable
(Angrist et al. (2008)). There are several reasons why the impacts across crop types are

heterogenous. First, the production of these crops tends to be different even in the absence of any
technological inputs. In the same land, generally paddy production is higher in weight than maize,

wheat or millet production. Second, the technologies available in Nepal are limited and are mainly
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catered to paddy producers who form the dominant group of farmers. Paddy is also the staple food
of absolute majority of Nepalese. Many prefer to eat rice both in the morning and evening 2.

Economic activities in areas where maize or millet are grown are low. The absence of such activities

imply that availability of technology or other production enhancing inputs are also likely to be low in
those areas. Hence, even with the availability of borrowing facilities, farmers are constrained in the

choice sets of technologies or inputs available to them. Other channels through which these impacts
operate are also discussed in detail later in the section that deals with the mechanism of the impact.
The first column of these Tables 3-11 also shows the results from running OLS. The results show

insignificant relationship between MFIs and these four crops. It is clear that IV estimates are much
bigger than OLS estimators. This is not unusual, and one explanation among others is the classical

error-in-variables. Another important observation is that the coefficients are generally insignificant.
Similarly, the growth in MFI branches in a district is also associated with crop productivity

enhancement. We define agriculture productivity as production per hectare expressed in kilogram.
Table 12-15 shows that increase of total MFI branches in a district by one was associated with

increase in productivity of paddy by 29.89 kg per hectare, maize by 24.22 kg per hectare, and wheat
by 16.53 kg per hectare, with all these results being significant. Impact on millet productivity was
negative but insignificant.

Running OLS shows that impact of MFIs on yield is negative for wheat and millet but insignificant.

Insignificant but positive effect was observed while running OLS to estimate the impact of MFIs on
yield of paddy and maize. The attenuation affect is visible in these sets of results as well.

These results cumulatively indicate that the MFIs contribute to the higher growth of the agricultural
sector, across three crop types and also to the cumulative value of crops. They also enhance the
productivity of the three major crop types. We, next examine the robustness of our results.

Robustness check of these results involves first checking the validity of the instruments. To do so, we
define two set of years: (a) Robustness Check-1 which assumes the policy changes occurred in the

years 1995, 2005, 2006, 2009, 2011, 2013, 2014 rather than actual years (i.e., one year earlier than
1996, 2006, 2007, 2010, 2012, 2014, 2015). (b) Robustness Check+1 which assumes the policy

Nepali eating habit generally consists of a light tea with snack early in the morning, followed by a heavy meal around 910 AM. Afternoon snack is eaten around 1-2 PM and a dinner, yet another relatively heavy meal, is eaten in the evening.
Food eaten at 9-10 AM in the morning and in the evening often involves rice. However, many especially in the southern
Nepal eat wheat bread in the evening instead of rice.
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changes occurred after the actual years. If our instrument is correct, we expect these two

instruments to yield estimates that are insignificant since no policy were implemented during those
years. As second and fourth columns of Table 3-15 show, all of the coefficients for these alternative
instruments are consistently insignificant even though the intercepts are occasionally significant,
providing partial validity of our instrument.

Since banking regulations do not change at the district level, using district level data for differences in
differences can be problematic. In Tables 3-15, just below the t-statistics, we report errors clustered
around rural and non-rural areas, as suggested by Bertrand et al. (2004). By rural areas, we have

defined 22 districts affected by the MFI related regulations. Clustering errors actually increased the tstatistics for all the estimates reported.

Furthermore, we have included GDP per capita among our independent variables in our IV estimates.
We have also assumed that this variable is changing contemporaneously as well as independently of
MFI regulation in doing so. This can be a problematic assumption as many MFIs assert that they do
contribute to GDP growth by increasing activities in rural Nepal. Bank deregulations have been

shown to increase GDP (Jayaratne et al. (1996)). Therefore, having MFI branches and GDP both in the
set of regressors could result in biased estimates. However, we have also run regressions without
these variables and also by using the lag of these variables. The results of these regressions are

reported in Table 16-28. The results are slightly different but the major argument remains valid. The

only variable to lose significance in this process is maize when lagged GDP (both lagged by one period
and two periods) are used in the set of covariates instead of GDP.

We also explain the data by using matching method. For this, we assume having at least one bank for
less than a certain number of people (threshold) would consider a district to be in the treatment
group. Otherwise, the district would be in the control group. By increasing the threshold

incrementally, we explored the type of information that could be extracted from the data.
The following series of regressions are used to do so.
(, )

AgProd

= α + β + γ( ) D

Where dummy variable D

( )

( )

+x β +D

( )

x − μ β( ) + ϵ ……. …. (1)

= 1 if the district i has at least one MFIs per k people, we ran the result

for a series of numbers but are presenting here for k = 100k, 33k to illustrate the nature of our

results. These numbers are picked for a reason. For example, for a long time, Nepal aimed to have at

least one branch per thirty thousand population, we understand the impact of having that number of
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MFI branch can be informative. But we also ran regressions for different values of k, including 50k,
25k, 20k, 15k and so on to see how MFIs affected these variables as they increased in number in a
()

district. The variable AgProd
t where
{

indicates the total output of agricultural product j for district i at time

,

,

,
,

,
,

,
,

,
} . By graphing D

,

,
,
( )

for

different k, we will be able to estimate the impact of increasing number of MFIs on agricultural
production.

We interpret these results as follows. D1 indicates how districts with at least one branch per 100
thousands differ from districts having one branch for more than 100 thousand people. This also

includes districts which have no MFI branches. The difference between having at least one branch
per 100 thousand population and not having that and having more than one branch per 100

thousand population and not having that has been significant everywhere. When we calculated
estimates for six different k in D

( )

, the average paddy production was 5,371 MT, the average paddy

value increase was 328 million and yield enhancement was 32.8 kg per hectare. These results are

presented in Table 29-32. Two of these estimates are close to the estimate derived using IV method.
However, in general, there is no reason why these estimates should converge as matching method

estimates average effects for selections on observable situation. Wheat and paddy remain sensitive
to having access to banks and show high difference for k=1 itself. In general, these results are
unstable and not very intuitive.
7. Mechanism

We investigate two channels through which these results may have been achieved. First, we argue
that people who have access to finance are also likely to purchase more agricultural tools. We

provide the evidence for this argument by using the data from three National Living Standard Survey

(NLSS), which contains panels for three periods (1996, 2004 and 2011). It also includes questionnaire
on whether individuals have borrowed money from rural banks (akin to MFIs), whether they have
certain equipment at home and their expenditure on that agricultural equipment.
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Our results show that loans from the MFIs were strongly correlated with the procurement of

agricultural equipment. Table 33 shows that for every rupee borrowed from MFIs, 12 paisa was spent
on purchasing agricultural equipment. We looked at these impacts separately using separate

household level data for three different years in which Living Standard Surveys were carried out. The

results were robust for all those three years. For example, using data from 1996 only, we see that for

every rupee borrowed from MFIs, 7.5 paisa was spent in procuring agricultural equipment (Table 34).
In 2004, this was 10.2 paisa (Table 35) and in 2011, it was 9.8 paisa (Table 36). We also regressed a

binary variable indicating whether someone has borrowed from MFIs or not on log of total value of

agricultural equipment purchased. We find that on average someone who borrowed from MFIs was
likely to spend 22 percent more money on purchasing agricultural equipment (Table 37).

The other channel through which MFIs operated on agricultural outputs is through their contribution
on reducing social violence. We find that districts with higher MFIs have been able to reduce the

violence. For this, we use the data on the Maoist initiated civil unrest that lasted from 1996 to 2006
maintained by Informal Sector Service Center (INSEC), a Nepali NGO with extensive nationwide

network during the Maoist insurgency. We use matching method to see how having MFIs in a district
influenced the incidence of civil war related violence.

Our results indicate that MFIs were instrumental in reducing the intensity of violence during the civil
war. The first column of the Table 38 provides the difference-in-mean estimate, the second column
provide average treatment effect, third column provides average treatment effect on treated and

fourth provides average treatment effect on non-treated. All four methods indicate that having at
least one branch per lakh population led to about one less wounded individual in the population,

somewhere between 0.62 to 2.62 less dead, 0.13 to 0.35 less missing in the population. The results

were not drastically different for non-insurgency related murder crimes. We find that districts with at
least one branch per one lakh population were likely to have 29 less non-insurgency related murder
(DIM) than districts which do not have one branch per one lakh population.

We further test the impact of the intensity of civil war on agricultural yield. We found that the major
impact of intensity of civil war was on decrease in the yield of paddy, the crop which is grown in

almost eighty percent of arable area in Nepal and a major source of income for farmers. We defined
intensity in the civil war as the linear weighted combination of dead (50% weight), wounded (25%)
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and missing (25%). We used the population of Magar as the instrumental variable for estimating the

impact. Maize is produced mainly in the mountainous areas; paddy is mainly in the plain as Appendix
2 also shows. In Table 39, we find that the impact of civil unrest had a significant impact on the yield
of paddy. Since the ownership of land tracts has not increased over time in Nepal, we can infer that

the Maoist-led civil unrest led to the decrease in income from agriculture for many farmers in Nepal.
We can thus claim that MFIs led to the increase in production also because, ceteris paribus, they
decreased the violence and contributed to the peace within the country, which increased the
agricultural production.
8. Conclusion

We showed above that MFIs have significant impact on the agricultural production. The impacts
were high for paddy production though the impact was heterogeneous across crop types. Since

Nepal’s overall agricultural output is driven by paddy, which is planted in half of the cultivated land in
Nepal and accounts for 20.8 percent of agricultural GDP, the impact on paddy also drives the total

impact on agriculture (IPDAD (2018)). The impact on maize, wheat, and millet are also significant and
telling when juxtaposed with the other events that happened in Nepal in the last few decades. We
also investigated the impact of MFIs on yield and values on these crops.

We also showed that MFIs may have worked on agricultural production through two important

channels. They contributed to more peaceful society during the insurgency. Since the insurgency had
negative impact on agricultural production, the negative impact of MFIs on intensity of civil unrest in
turn implies the positive impact of MFIs on agricultural output. Similarly, using data from previous
living standard survey, we showed that borrowing from MFIs was associated with the purchase of
better equipment. This may have resulted in better production and yield.

Agricultural outputs in Nepal are the function of many other things. For example, availability of

improved seeds, better irrigation facilities, fertilizers and pesticides, as well access to markets all play
important role in how farmers approach agriculture and the future associated with the yield.

Therefore, a full picture can emerge only after the analysis of the ecosystem of the Nepali agriculture
is undertaken. If farmers are not getting good irrigation facilities or good access to market, they are
unlikely to take advantage of better access to finance.
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Many organizations are working to provide better seeds in Nepal. Nepal imports almost 90% of its
local supply of seed. The impact of MFIs on the growth of seed producing and supplying firms in
Nepal is yet to be understood. Nepal’s lackadaisical progress on building irrigation canals (as

evidenced by the slow progress of four “national pride” projects related to irrigation) has also

affected the productivity of Nepal’s farm sector. It is yet to be investigated whether farmers have
been vocal about these complementary sources of productivity enhancement as MFIs begun to

expand and have successfully expedited small canal constructions. Further investigations should be
directed towards identifying the impact of MFIs on the sources of growth of agriculture production
like seed, irrigation canals, and market place availability.
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Appendix 1: Major Microfinance Expansion Related Policies
Year

1996
2006

2007

Policy

Source

regions have rural development banks.

2053

Fifth Rural Development Bank (Gramin Bikas Bank) Started, with this all five
Microfinance Development Banks are allowed to expand to five additional
districts in mountains (from the ten districts allowed to them until then)
without having to increase paid up capital.

Priority sector lending requirement for commercial banks was removed with
the intention of further mobilizing microfinance development banks in

Governor’s Speech
Monetary Policy

Monetary Policy

investing in rural areas. Rural Self-reliance Fund was further increased. MFIs
were allowed to operate in one more district by adding their paid up capital
2010

by only Rs. 2.5 million.

More reforms announced concerning expansion of MFI branches. MFIs

Unified Directive

transfer branches or merge their branches. However, they would need to

Policy

would no longer need any permission to open new branches, close or and Monetary
notify the central bank of any such action. If they want to expand their
branches in additional districts, they can easily do so by adding Rs. 2.5

2012

million in their paid up capital.

Easy expansion policy continues. Additionally, if the branches are expanded Directives issued
to nine districts with low access to finance (Manang, Humla, Dolpa, Kalikot,
Mugu, Jajarkot, Bajhang, Bajura, Darchula), the government would provide

2014

the loan of Rs. 1.5 million per branch at zero interest rate.

by Nepal Rashtra
Bank (2012).

While MFIs can expand their operating districts by paying Rs. 2.5 million per

Directives issued

include projected capital and other expenditure as well as demonstrate the

Bank (2014).

district, they need to present feasibility study for approval. Such study must
basis in which a branch can operate profitably in three years.

Government will provide Rs. 2 million in interest free loan per branch if MFIs
expand their branches in 22 designated districts (Manang, Humla, Dolpa,
Kalikot, Mugu, Jajarkot, Bajhang, Bajura, Darchula, Okhaldhunga, Jumla,
Achham, Baitadi, Rukum, Salyan, Bhojpur, Mustang, Rolpa, Taplejung,
Khotang, Rasuwa and Solukhumbu) with low access to finance.

Further clarifications are made in NRB directives on the prerequisites to

by Nepal Rashtra

upgrade MFIs from 1-3 districts to 4-10 district, 4-10 districts to regional,
2015

and regional to national MFI.

Policy on allowing branch expansion in one additional district by increasing

Directives issued

expansions should include a report on the impact of such expansion on

MFIs, 2015

Rs. 2.5 million in paid-up capital is continued. Justification for branch

agriculture, energy, tourism, or micro-enterprises formation. It should also
include a report on long-term feasibility including how the branch would
turn profitable in three years.

Branch operated in twenty two priority districts will get Rs. 3 million per

branch at zero interest rate. This amount is fifty percent above what used to
be before this year. The central bank also introduced a policy that would

allow other commercial banks to open one branch in Kathmandu valley only
after it opens three branches in other areas. Even then, branches proposed
to open outside Ring Road and other villages in Kathmandu valley will get
priority. To open one branch in Kathmandu, such banks should open at

least one branch in one of the fourteen districts identified as low banking
presence district (Bhojpur, Okhaldhunga, Manang, Rukum, Salyan, Jumla,

Mugu, Humla, Kalikot, Dolpa, Jajarkot, Bajhang, Bajura, Darchula), at least
one branch outside district headquarters outside Kathmandu valley, and
two branches outside Kathmandu.

by NRB for class D

Appendix 2: Areas of Production of Different Crops in Nepal

Appendix 3: Growth Rate of Nepal’s Agriculture Sector and GDP
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(Note: horizontal line represent Nepal’s fiscal year. The years written are in Nepali Bikram Sambat

which is roughly 57 years ahead of Common Era. So 2075/76 would roughly translate to fiscal year
2018/19. Similarly, blue line represents growth rate of agriculture sector, and red line represents
growth rate of GDP.)

Appendix 4: Evolution of Number of Microfinance Companies in Nepal

Appendix 5: Number of Wounded During Maoist Insurgency

Appendix 6: Number of Dead During Maoist Insurgency

Appendix 7: Number of Missing During Maoist Insurgency

Table 1: Relationship between MFIs and number of Firms in a district
Dependent Variable: Number of Branches of MFIs
Variables

Firms (Lag 1)

0.00377***
(10.59)

Constant

-7.392***
(-5.02)

Controls

Year Dummy

District Dummy
Adj R sqr

With in

0.0005

Overall

0.0062

Between
N

t statistics in parentheses;* p<0.05,** p<0.01, ***

0.5677
1874

p<0.001

Table 2: Impact of lag of GDPs on the new branches of MFIs
Dependent Variable: Number of MFI Branches

GDP Per Capita

0.942***

GDP Percapita lag one (L1)

0.828***

GDP Percapita L2
GDP Percapita L3
GDP Percapita L4

(5.53)
(6.18)

-0.297*
(-2.26)

-0.298*
(-2.11)
-0.101

(-0.74)

Other Control Variables

Yes

Constant

1.99
0.47

Observations

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1639

Table 3: Relationship between Paddy production (in MT) and MFIs
Robustness

OLS

MFI branches

MFI Cluster t-stat
Year Dummy

20.93

(0.46)

(0.38)

Check-1

7078.1
(1.63)
(0.74)

Policy

Robustness

4161.6**

8096.8

Instrument
(2.56)
(2.85)
Yes

District Dummy

Constant

Observation

(1.69)
(1.36)

Yes

Control Variables
First Stage F-Stat

Check+1

76.04

Yes

76.33

76.04

301040.5***

452006.2

389617.3**

473799.6

1875

1875

1875

1875

(3.51)

(1.56)

(2.18)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(1.45)

Table 4: Relationship between Maize production (in MT) and branches of MFIs
OLS
MFI Branches

MFI Cluster t-stat
Year Dummy

62.08

(1.24)
(1.56)

Robustness

First Stage F-Stat

Robustness

936.4*

331.7

Check-1

Instrument

(1.00)

(2.11)

387.5

(1.08)

District Dummy

Control Variables

Policy

(2.39)
Yes

Check+1
(1.52)
(1.67)

Yes
76.76

Yes

77.05

76.76

-

Constant

-

-

139950.8

121310.6**

169567.6***

148374.9***

1875

1875

1875

1875

(-1.72)

Observation

-

(-2.88)

(-3.52)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-3.44)

Table 5: Relationship between Wheat production and branches of MFIs
Robustness Check-

OLS
MFI Branches
MFI Cluster t-stat
Year Dummy

-2.09

(-1.56)

-0.77

-2.17

Check+1
-0.65

-14.92

Yes
Yes

76.76

77.05

76.76

-88331.0**

-51709.8

-66766.4**

-79693.6**

1875

1875

1875

1875

(-2.62)

Observation

372.5

-1.48

1680.7

Control Variables
Constant

976.8*

Instrument

District Dummy

First Stage F-Stat

Robustness

1

-31.23

(-1.43)

Policy

(-0.68)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-2.30)

(-2.05)

Table 6: Relationship between Millet production and branches of MFIs
OLS
MFI Branches
MFI Cluster t-stat
Year Dummy

-5.423

(-1.22)
(-1.22)

Robustness

-165.9

-161.5

Instrument

(-1.16)

(-1.16)

-165.9

(-0.89)

(-1.41)

Check+1
(-1.16)
(-1.04)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

5060.2
-0.74

76.76

1628.1
-0.17

Yes

77.05

1628.1
-0.17

76.76

1721.1
-0.18

Observation

1875

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1875

1875

1875

Table 7: Relationship between value of Paddy (in Rs. 10 million) and MFIs branches

OLS

MFI Branches

MFI Cluster t-stat
Year Dummy

0.16

(1.26)
(1.78)

Robustness

Observation

15.36**

9.05

Instrument

(0.48)

(2.33)

0.90

(1.14)

(2.67)

Check+1
(1.05)
(2.05)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

76.76

Yes

77.05

76.76

5060.2

1628.1

1628.1

1721.1

1875

1875

1875

1875

(0.74)

(0.17)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(0.17)

(0.18)

Table 8: Relationship between value of Maize production (in Rs. 10 million) and MFI branches
OLS
MFI Branches

MFI Cluster t-stat
Year Dummy

0.15

(1.68)
(2.18)

Robustness

Observation

2.43**

1.81

Instrument

(1.74)

(2.09)

1.96

(1.87)

(4.45)

Check+1
(1.17)
(2.24)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

76.76

15.13**

-90.61*

1875

1875

(2.85)

(-2.05)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Yes

77.05

-117.5

(-1.69)
1875

76.76

-81.39

(-1.61)
1875

Table 9: Relationship between value of Wheat production (in Rs. 10 million) and MFI branches

OLS
MFI Branches

MFI Cluster t-stat
Year Dummy

0.05
(1)

(2.11)

Robustnes

Instrumen

Robustnes

2.83

2.83***

1.60

(6.31)

(7.52)

s Check-1
(1.65)

District Dummy

Constant

Observation

t

s Check+1

(2.68)

(1.77)
(5.1)

Yes

Control Variables
First Stage F-Stat

Policy

76.76

Yes

77.05

76.76

-51.75***

-213.2***

-214.2***

-142.6***

1875

1875

1875

1875

(-4.61)

(-3.75)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-3.30)

(-3.87)

Table 10: Relationship between value of Millet production (in Rs. 10 million) and branches of MFIs
OLS

MFI Branches

MFI Cluster t-stat
Year Dummy

-0.03

(0.39)
(0.31)

Robustness

Observation

0.87

0.03

Instrument

(0.47)

(0.08)

-0.07

(1.17)

(1.08)

Check+1
0.25

(1.02)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

5.37**
(2.77)

1550

76.76

Yes

8.83

77.05

9.44**

76.76

(1.11)

(2.61)

(0.5)

1550

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1550

3.58

1550

Table 11: Relationship between total value of agriculture (in Rs. 10 million) and branches of MFIs
OLS
MFI Branches

MFI Cluster t-stat
Year Dummy

0.52

(1.42)
(2.61)

Robustness

Observation

19.15***

6.5

Instrument

(1.67)

(2.97)

16.67

(1.93)

Check+1
(1.64)

(3.05)

(2.64)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

Yes

76.76

77.05

76.76

-138.1**

-1084.9*

-1225.0***

-487.0*

1550

1550

1550

1550

(-2.56)

(-2.27)

(-3.08)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-2.03)

Table 12: Relationship between Paddy yield (production/area) in KG per hectare and MFI branches
OLS
MFI Branches
MFI Cluster t-stat
Year Dummy

0.25

(0.25)
(1.01)

Observations

t

6.43

29.89**

(0.93)

(3.65)

(0.33)

Robustness
Check+1
6.286

(2.25)

(0.36)

41.92

41.73

1359

1889.9**

2048.9

(1.29)

(2.21)

(1.12)

Yes

(1.23)

Yes

Control Variables
Constant

Instrumen

Check-1

District Dummy

First Stage F-Stat

Policy

Robustness

1277.
5

(1.34)
1550

41.7

1550

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Yes

1575

1575

Table 13: Relationship between Maize yield (production/area) and MFI branches
Robustness

OLS
MFI Branches
MFI Cluster t-stat
Year Dummy

Check-1

0.22

(0.25)
(0.61)

Observations

24.22***

3.39

(0.88)

(2.72)

(1.94)

Yes

(4.11)

Check+1
(0.19)
(1.04)

Yes

Control Variables
Constant

Robustness

Instrument

19.79

District Dummy

First Stage F-Stat

Policy

Yes

41.7

636.8

(0.85)
1550

41.92

41.73

857.7

1594.3***

1678.4

1575

1575

1575

(0.75)

(7.38)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(1.89)

Table 14: Relationship between Wheat yield (production/area) and MFI branches
OLS
MFI branches
MFI Cluster t-stat
Year Dummy

-0.361

(-0.50)
(0.18)

Robustness

Observations

16.53***

15.48

Instrument

(1.53)

(2.75)

(1.34)

41.92

41.73

28.4

(1.87)

Yes

(4.05)

Check+1

(2.25)

Yes

Control Variables
Constant

Robustness

Check-1

District Dummy

First Stage F-Stat

Policy

41.7

Yes

856.9***

683.7**

562.0***

694.5***

1550

1550

1550

1550

(7.7)

(2.21)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(4.21)

(3.97)

Table 15: Relationship between Millet yield (production/area) and MFI branches
Robustness

OLS
MFI branches
MFI Cluster t-stat
Year Dummy

-1.32

(-0.12)

Observations

-13.21

(-1.47)

(-1.13)

(-1.18)

41.92

41.73

(-0.93)

Yes

(-1.05)

Check+1

(-1.07)

Yes

Control Variables
Constant

-15.31

Instrument

District Dummy

First Stage F-Stat

Robustness

Check-1
-12.31

(-1.10)

Policy

Yes

41.7

1070.9***

2412.6**

1815.1***

1710.8***

1550

1575

1575

1575

(-10.09)

(-2.55)

(-4.5)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-3)

Table 16: Impact of MFI branches on Paddy production (in MT); without GDP or with lagged GDPs
MFI branches
Without GDP

4161.6**
(2.56)

4162.4**
(2.43)

With GDP L1

4122.9**
(2.46)

With GDP L2
District Dummy

Yes

Control Variables

Yes

District Dummy

Constant
Observation

4092.7**
(2.48)

Yes
389617.4

389472.8

(2.18)

(2.23)

*

1875

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

*

1875

375253.2

384936.2

(2.18)

(2.24)

*

1874

*

1873

Table 17: Impact of MFI branches on Maize production (in MT), without GDP or with lagged GDPs
MFI branches
Without GDP

936.4**
(2.11)

941.2**
(2.06)

With GDP L1

903.05**
(2.1)

With GDP L2
District Dummy

Yes

Control Variables

Yes

District Dummy

876.32**
(2.01)

Yes

Constant

-149567.6***

-148201.2***

-143822.9***

-145506.3***

Observation

1875

1875

1874

1873

(-3.52)

(-3.56)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-3.48)

(-3.52)

Table 18: Impact of MFI branches on Wheat production (in MT) without GDP or with lagged GDPs
MFI branches
Without GDP

976.8**
(2.09)

912.8*
1.92

With GDP L1

907.3*
1.96

With GDP L2
Control Variables

Yes

Year Dummy

Yes

District Dummy
Constant

Observation

903.88*
(1.96)

Yes
-66766.4

-55214.3

1875

1875

(-1.30)

(-1.14)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

-58957.7

-56972.6

1874

1873

(-1.23)

(-1.19)

Table 19: Impact of MFI branches on Millet production (in MT): without GDP, with lagged GDPs
MFI Branches
Without GDP

-165.9

(-1.16)

-164.8

(-1.53)

With GDP L1

-157.2

(-1.53)

With GDP L2
Year Dummy

Yes

Control Variables

Yes

District Dummy

-115.8

(-1.52)

Yes

Constant

1628.1

1530.4

Observation

1875

1875

(0.17)

(0.69)

1157.1

1617.9

1874

1873

(0.76)

(0.71)

Table 20: Impact of MFIs on the value of Paddy (in Rs. 10 million), without GDP or with lagged GDPs
MFI

Without GDP

15.37**
(2.33)

17.82***
(2.97)

With GDP L1

13.05**
(2.08)

With GDP L2
Year Dummy

Yes

Control Variables

Yes

District Dummy

11.89**
(2.3)

Yes

Constant

1710

-751.9**

Observation

1875

1875

(1.8)

(-3.06)

-639

(-0.00)
1874

-713.3

(-0.00)
1873

Table 21: Impact of MFIs on value of Maize (in Rs. 10 million), without GDP or with lagged GDPs
MFI Branches

2.43**
(2.35)

Without GDP

2.42**
(2.09)

With GDP L1

3.99

(1.3)

With GDP L2
Year Dummy

Yes

Control Variables

Yes

District Dummy

(1.45)

Yes

Constant

478.2

-117.5

Observation

1875

1875

(1.21)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(-1.69)

-111.9

-124.9

1874

1873

(-0.00)

Table 22: Impact of MFI branches on value of Wheat (in Rs. 10 million) without GDP or with
lagged GDPs
MFI

Without GDP

3.48

2.83***
(2.68)

1.06***
(2.93)

With GDP L1

1.41**
(2.35)

With GDP L2
Control Variables

Yes

Control Variables

Yes

District Dummy

2.75***

(3.17)

Yes

Constant

-214.2***

-146.7**

-100.4**

-165.9***

Observation

1875

1875

1874

1873

(-4.82)

(-3.18)

(-2.38)

(-6.73)

(-0.00)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001
Table 23: Impact of MFI branches on the value of Millet (in Rs. 10 million), without GDP or with lagged GDPs
MFI

0.87

Without GDP

(0.08)

0.07

(2.12)

With GDP L1

0.07

(2.08)

With GDP L2
Other Control Variables

Yes

Year Dummy

Yes

District Dummy

0.08

(2.05)

Yes

Constant

9.440***

9.517

1875

1875

(2.61)

Observation

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

(2.5)

9***

(2.23)
1874

7.13

(2.11)
1873

Table 24: Impact of MFI branches on total value of major agriculture production (in Rs. 10 million), without
GDP or with lagged GDPs
MFI

Without GDP

19.15***
(2.97)

24.17**

With GDP L1

(2.32)

With GDP L2

28.68**
(2.08)

Year Dummy

Yes

Control Variables

Yes

District Dummy
Constant

25.27**
(2.3)

Yes
2264.7
-1.51

-1225.0**
(-3.08)

-1052.6
(-0.00)

-1167.5
(-0.00)

Observation

1875

1875

1874

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1873

Table 25: Impact of MFI branches on Paddy yield, without GDP or with lagged GDPs
MFI

29.89**

Without GDP

(2.25)

23.2**
(2.38)

With GDP L1

27.06**
(2.15)

With GDP L2
Other Control Variables

Yes

Control Variables

Yes

District Dummy

24.43**
(2.05)

Yes

Constant

1889.9**

Observation

1875

(2.21)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1489.9**
(2.04)

1289.9**

1909.9**

1874

1873

(2.34)

1875

(2.45)

Table 26: Impact of MFI branches on Maize yield, without GDP or with lagged GDPs
MFI

Without GDP

24.22***
(2.72)

20.11***
(2.67)

With GDP L1

18.79***
(2.56)

With GDP L2
Year Dummy

Yes

Control Variables

Yes

District Dummy
Constant

17.22***
(2.82)

Yes
1372.7
-0.4

1228.3
-1.39

1235.8
0

1218.1
0

Observation

1875

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1875

1874

1873

Table 27: Impact of MFI branches on Wheat yield, without GDP or with lagged GDP
MFI branches

16.53***
(2.75)

Without GDP

12.35***
(2.9)

With GDP L1

17.9***
(2.65)

With GDP L2
Year Dummy

Yes

Control Variables

Yes

District Dummy

16.12**
(2.34)

Yes

Constant

587.8

7643.7

Observation

1875

1875

(0)

(1.64)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

721.1

587.8

1874

1873

(0)

(0)

Table 28: Impact of MFI branches on Millet yield, without GDP and with lagged GDPs
MFI

Without GDP

-15.31

(-1.13)

-20.59

(-1.87)

With GDP L1

-35.05

(-1.24)

With GDP L2
Other Control Variables

Yes

Year Dummy

Yes

District Dummy
Constant

-29.86

(-1.36)

Yes
-2473.3
(-0.12)

2195.1***
(3.31)

2145.2
(0)

2266
(0)

Observation

1875

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

1875

1874

1873

Table 29: Average treatment effect estimates for Paddy using control function OLS (z-stat in parenthesis)
Treatment
Type

D1
D3

Paddy

Paddy

(in Metric

(Rs 10

Production
Tons)

5345.33
(1.13)

27058.09
(2.99)

Value

million))

Paddy Yield

(kg/hectare)

3.78

21.51

31.89

37.78

(0.67)
(2.82)

(0.42)
(0.49)

Table 30: Average treatment effect estimates for Maize using control function OLS (z-stat in parenthesis)
Treatment
Type

Maize

Maize

in MT

in Rs

Production

D1

-2522.81

D3

-8941.94

(-2.13)
(3.37)

Value

Maize Yield

(kg/hectare)

10

million
-4.2

-30.00

-12.42

30.35

(-3.78)
(-5.86)

(0.96)
(0.58)

Table 31: Average treatment effect estimates for Wheat using control function OLS (z-stat in parenthesis)
Treatment
Type

D1

Wheat

Wheat

MT

Rs 10

Production in

1827.03
(1.51)

Value in
million
2.13

(1.22)

Wheat Yield

(kg/hectare)

-66.89

(-2.28)

D2

7479.89

8.49

(3.37)

-1.52

(2.12)

(-0.03)

Table 32: Average treatment effect estimates for Millet using control function OLS (z-stat in parenthesis)
Treatment
Type

D1

D3

Millet

Millet

in MT

in Rs

Production

Millet Yield

Value

(kg/hectare)

10

million

-520.76

-0.82

(1.56)

(-2.01)

-276.40

(1.42)

-0.92

(-0.38)

27.37

-13.22

(-1.36)

(-0.40)

Value
of All

Crops

-0.27
(-

0.03)

29.99

(1.73)

Table 33: Impact of borrowing from MFIs on agriculture equipment purchase using pooled data of NLSS I, II
and III

Paid Value of Agriculture Equipment
(in Rupees)

Loan from MFIs (in Rupees)

0.119***
(4.91)

Other Control Variables

Yes

Constant

4036.9
(2.23)

Observations

1360

t-statistics in parentheses * p<0.05, ** p<0.01, *** p<0.001

Table 34: Impact of borrowing from MFIs on agriculture equipment purchase using NLSS I (1996) data
Paid Value of Agriculture Equipment (in
Loan from MFIs (in Rupees)

Rupees)

0.07582***

Other Control Variables
Constant

(2.91)
Yes

1393.1
(0.57)

Observations

t-statistics in parentheses * p<0.05, ** p<0.01, *** p<0.001

375

Table 35: Impact of borrowing from MFIs on agriculture equipment purchase using NLSS II (2004) data

Loan from MFIs (In
Rupees)

Other Control Variables
Constant

Observations

Paid Value of Agriculture Equipment (In Rupees)
0.102***

(3.91)

Yes

266.7

(0.44)
478

t-statistics in parentheses * p<0.05, ** p<0.01, *** p<0.001

Table 36: Impact of borrowing from MFIs on agriculture equipment purchase using NLSS III (2011) data
Loan from MFIs (In Rupees)
Other Control Variables
Constant
Observations

t-statistics in parentheses * p<0.05, ** p<0.01, *** p<0.001

0.0982***
(3.95)
Yes
1093.1

(0.57)
507

Table 37: Impact of borrowing from MFIs on agricultural equipment using NLSS all cycle data
Value of Agriculture Equipment (in log)

Loan from MFIs (Dummy)

0.221**
(3.24)

Other control Variables

Yes

Constant

6.461***

Observations

1360

(132.26)

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Table 38: Impact of having at least one MFI branch per one hundred thousand population during Maoist
insurgency

Events

# Wounded
# Dead

# Missing
# non-

insurgency

related Murder

DIM

-0.65*

ATE

-0.91*

-0.62

-0.78

-1.78

-0.35
-28.98***

ATET

0.78

-0.18

-0.34

-2.07

ATENT

-0.96*
-2.62
-0.13

-7.21

-0.37

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Table 39: Impact of intensity of Maoist insurgency on agricultural production

Civil War Intensity

(Dead+Wounded+Missing)
Other Control Variables
Year Dummy

Paddy

Maize

Wheat

Millet

-17.79**

18.24**

10.99

10.23**

Yield

(-2.21)

Yield

(2.23)

Yield

Yes
Yes

(1.63)

Yield

(2.31)

District Dummy

First stage F- test

13.79

13.62

Constant

*

*

Observations

2726.1**
4.94

1800

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001
Note: Yield is defined as KG Per Hectare

1740.7**
3.08

1797

Yes

13.62

13.7

*

*

1418.8**
3.05

1797

868.0**
2.84

1791

