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Abstract

The three essays on microcredit and payday lending in this dissertation contribute to

the existing literature on financial exclusion by addressing some burning questions.

The first essay investigates and compares the observable characteristics of the payday

loans and microcredit borrowers. We examine three nationwide surveys in Canada that

contain information on payday lending and a household level field survey on the use of

microcredit in Bangladesh. Using simple probit and instrumental variable probit models,

we find household income, wealth, the region of residence, age and education of the house-

hold head as key determinants of both payday loan and microcredit borrowing. Financial

knowledge is found as a significant determinant of payday loan borrowing. Our findings

suggest that countries can benefit from each other by adapting, modifying regulatory

policies and improving the level of financial knowledge.

The second essay examines the linkages between the high frequency of installments

of microcredit loans, and the very high repayment rate and the existence of informal

moneylenders in the market. Our developed model shows that the poor borrower has

strong incentives and opportunities to commit voluntary default at different time periods

of the contract, which along with a low level of collateral, make the single installment

repayment contract infeasible for microcredit lenders. The multiple-instalment loan leads

the borrower to borrow from the third party because installments are due before project

yields. This reduces the incentive to default and raises the microcredit repayment rate.

In the third essay, we analyze the macroeconomic and distributional effects of micro-

credit programs across 21 countries using a general equilibrium approach. We developed a

model of financial intermediation and occupational choice to find out the impact of micro-

credit on five macroeconomic aggregates - average capital per worker, wealth inequality,
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the lending interest rate, income per capita and entrepreneurship. Our findings show that

the macroeconomic and distributional impact of microcredit,subsidized microcredit and

high-frequency of installments of microcredit loan significantly varies both in magnitudes

and in directions across countries. Findings suggest designing country-specific microcredit

contracts rather than using a typical contract in all countries.
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Chapter 1

Introduction

This dissertation studies two indicators of financial exclusion - payday lending and

microcredit - from both microeconomic and macroeconomic points of view. Financial

exclusion is a system of preventing poor and deprived peoples in society from having

access to the mainstream financial system which has profound economic and social con-

sequences. It is widely acknowledged that financial exclusion amplifies uneven economic

development through redirecting financial services from poor to rich, which induces dis-

crimination against poorer groups in the society (Leyshon & Thrift, 1995). Financial

exclusion is not a local or regional phenomenon but a global issue. About 50 percent of

the worlds adult population - 2.5 billion - does not have access to the financial services

provided by the formal sector (Hannig & Jansen, 2010). However, financial exclusion

seems to be lower in developed countries compared to developing and underdeveloped

countries. In the United States nine percent, in Canada eight percent and in Germany

four percent of the population does not have access to financial services (Peachy & Roe,

2006, Anderson, 2013). About 88 percent of the worlds financially excluded people live

in Latin America, Africa and in Asia. In India 41 percent of the adult population are

unbanked, and the corresponding figure is 45 percent in Bangladesh (Shafi & Medabesh,

2012, Ahad et.al., 2012 ).

Countering financial exclusion for more than two billion financially excluded people

all over the world has become a challenge to the policy makers and development practi-

tioners. The process of inclusion involves building an alternative financial infrastructure

in the economy to provide financial services to poorer communities. Over the last four

1



decades, several financial instruments have been innovated to serve disadvantaged people.

Microcredit and payday loans are the most popular and widely used financial innovations

and have received considerable attention from users, practitioners, policy makers, devel-

opment partners and academics both in developed and underdeveloped countries.

A payday loan is a very short-term loan typically for two weeks guaranteed by the

posting of the employed borrowers post-dated pay cheque or a debit authorization to be

deducted from the employees pay. This loan is predominantly used by low-income house-

holds who have no alternative means of borrowing in the event of a consumption shock.

The average loan is $300, and cost per $100 varies from $15 to $20, which implies an

annual interest rate higher than 400 percent. The attractive features of the payday loan

include no traditional credit check and a fast approval decision and disbursement (Martin,

2010, Visano, 2008, Pyper, 2007). The payday loan industry has experienced tremendous

growth both in Canada and US in last two decades along with some European countries.

More than 19 million people borrow a payday loan every year in the US as of 2010 with a

total volume of $35 billion and 22000 payday loan outlets. In Canada, total payday loan

amount is estimated $2.5 billion dollars per annum with more than 1,635 payday lending

stores (Robinson, 2016, Marsh, Dildar & Janzen, 2010, Visano, 2008). From 2001 to 2003,

all Canadian commercial banks together closed more than 700 branches which were mostly

located in lower income neighbourhood and payday lenders aggressively moved into that

vacuum created by banks (Simpson and Buckland, 2016). The little and slow - growing

literature on the effects of access to this very expensive credit did not get enough attention

about the important question- why low-income households borrow this very high-interest

loan? One of the reasons is the lack of a standard survey on Canadian payday loan users.

This dissertation aims to answer this question using three nationwide surveys in Canada

for the first time, which will help to understand this market better and enrich the existing

scant literature.
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Microcredit is a small investment loan designed for poor people, aimed to increase

their income and reduce poverty. The modern microcredit program is established by

the Grameen Bank in Bangladesh at the beginning of the 1970s with only 42 borrowers

(Tarozzi, Desai & Johnson, 2015). The number of borrowers in the microfinance industry

all over the world has elevated from 10,000 in 1980 to more than 533 million in 2012.

More than 3552 microfinance institutions (MFIs) lend money to poor people in more

than 150 countries (Berg and Emran, 2013). The key research question that has been

addressed widely in the last few decades is whether microcredit can reduce the poverty of

disadvantaged groups. Plenty of impact evaluation studies were unable to find causality

between microcredit and poverty reduction. It is for the scantiness of an suitable con-

trol group due to self-selected clients and endogeneity of the program placement, where

MFIs purposefully choose a village or an area, not other (Tarozzi, Desai & Johnson, 2015,

Banerjee et.al., 2015, Brau and Woller, 2004, Armendriz de Aghion and Morduch, 2005).

After many claims of success of the microcredit program by its proponents, both theo-

ries and empirical evidence from behavioural economics have raised questions about the

effectiveness of microcredit programs to combat poverty. Microcredit has been criticized

for causing a debt trap, serial borrowing, high interest rates, repayment crises in some

countries such as in India, Bolivia, United States, Mexico, and more (Banerjee, Karlan &

Zinman, 2015, Attanasio et.al., 2015, Tarozzi, Desai & Johnson, 2015). These criticisms,

based on analysis of the evidence, began in the early 2000s and continued today.

More recently, in 2015 six research papers in six countries across the world on the

impact of microcredit on household income, investment, profitability, labour supply, and

womens empowerment have been published. All of these six studies used ‘randomized

control trial’ (RCT) in which the self-selection and endogeneity problem persistent in the

traditional impact evaluation studies have been eliminated through randomization. It is

critical to note that findings of all of these six studies are consistent to conclude that

microcredit has a modestly positive effect but no transformative effects. The studies do

3



not find any suggestive evidence of poverty reduction or improvements in living standard

or other social indicators. While the studies find modest positive effects on freedom of

choice, occupational choice, consumption choice, female decision power, and business ex-

pansion, they also find that households trade off business income for wage income such

that microcredit loans have little effect on household income. A study that summarizes

all of these six studies concludes that the impact of microfinance on the poor and vulner-

able is still unfolding and emphasises the need for future research on, i) understanding

distributional effects of microcredit as concerns about microcredit debt trap grow, ii) in-

novation of better microcredit lending models which can have better impact on the poor,

such as microcredit programs with less frequent repayment instalments, including repay-

ment at harvest instead of immediately after the loan disbursement to improve business

starts and income (Beaman et.al., 2014, Field et.al., 2013) iii) exploring whether and why

microcredit impacts are similar in different settings, such as for-profit versus non-profit;

joint versus individual liability, etc. and iv) building bridges between work on microcre-

dit and some other small-dollar credit markets for consumers (such as payday loans) to

better understand whether and why these credit markets are efficient (Banerjee, Karlan

& Zinman, 2015).

The three essays of this dissertation aim to address to some degree all of these four

emphasised areas of future research, a coincidence of the research questions as this thesis

was proposed before the publication of those ‘six pieces’. The author finds this coinci-

dence as a strong justification for the thesis topic.

In the first essay of the thesis, we analyse and compare the observable characteristics

of microcredit borrowers in Bangladesh and payday loan borrowers in Canada. Both mi-

crocredit and payday loans are alternative financial services for low-income people who

are excluded from mainstream banking. To understand the welfare effects of these credits,

it is first crucial to understand why they are borrowing. Therefore, this study focuses on

4



the analysis of the observable characteristics of microcredit and payday loan borrowers.

The recent literature emphasises building bridges between research on microcredit and

other small-size consumer loans to understand the efficiency of these markets (Banerjee,

Karlan & Zinman, 2015). This essay is the first attempt to identify the similarities be-

tween microcredit and payday loan, which seem to be totally different and unrelated. This

unique contribution of the essay provides a solid basis for the comparison of the factors

associated with financial exclusion across different countries and regions. Three nation-

wide surveys conducted by Statistics Canada on the use of payday lending in Canada,

the Survey of Financial Security (SFS), 2005 and Canadian Financial Capability Survey

(CFCS), 2009 and 2014 are used in our analysis of payday loan in Canada. Using three

datasets offers the chance to compare the results to draw a more reliable conclusion. The

microfinance surveys used in this study have been conducted by the author in two regions

of Bangladesh with longstanding microcredit programs. Using both econometric and de-

scriptive analysis we find household income and wealth, age and education of household

head, and region of residence to be key determinants of both microcredit in Bangladesh

and payday loan borrowing in Canada. Moreover, we find the financial knowledge of the

household head as a significant determinant of payday loan borrowing in Canada. We

also provide suggestive policy implications of this comparative study.

The second essay focuses on one of the keys, but little-studied features of the micro-

credit contract - the high frequency of repayment instalments. Most of the cases, the

repayment instalments start just after six days of borrowing which are paid weekly. This

repayment schedule implies that at least some instalments are due before borrower re-

ceives any investment return. This critical component of the microcredit contract did not

get the attention of researchers until MFIs moved from joint liability or group lending

- a most focused feature - to individual liability recently, which is a significant change

in the microcredit model. Economic theories and empirical evidence suggest that less

frequent instalments such as repayment at harvesting have significant positive effects on a
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borrowers occupational choice between labour and entrepreneurship. It also increases the

profitability of the existing entrepreneur. Only a little existing literature finds that high

instalment frequency increases total borrowing and the informal lender’s interest rate.

However, practitioners of the microcredit program have been adamant in their argument

that high-frequency instalments are crucial for a very high recovery rate even in the ab-

sence of the joint liability feature of the loan. We developed and analyzed a theoretical

microcredit model to answer following questions: i) why MFIs offer high-frequent instal-

ment loans to the poor borrower that seem to be detrimental to the borrower’s welfare,

ii) whether and how instalment frequency is linked with high repayment and existence of

the informal money lender in the market and iii) whether non-profit-maximizing (benev-

olent) MFIs would offer less frequent instalment loan to the poor borrower. The central

and distinguishing feature of our model is that we analyse the opportunity of strategic

default by the borrower in different time periods of the contract that makes the lender

vulnerable to default. Therefore, starting repayment immediately after the loan disburse-

ment reduces the unequal incentives of voluntary (strategic) default by the borrower, who

is being tied to the third party lender because the borrower needs to borrow from the

third-party to repay the immediate instalment to the MFI. This third-party lender - in

most cases the moneylender is less vulnerable to default because of superior monitoring

power. In our model, this tie with the informal money lender increases the opportunity

cost of default with MFIs and reduces the incentive of default with MFIs which causes

a high repayment rate. Specifically, our model shows that a single instalment repayment

loan is not feasible either for the profit maximising MFIs or the benevolent MFIs and that

is why MFIs offer high-frequent instalment loan that helps the informal money lender to

co-exist in the market. Our model is the first attempt to emphasise the role of strategic

default in microcredit contract design.

The third essay of my dissertation investigates the macroeconomic and distributional

effects of microcredit program, which contributes to the limited existing macroeconomic
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literature on microcredit. Since a considerable proportion of households use microcredit in

many countries, it is important to examine whether and how microcredit affects macroe-

conomic aggregates in different countries. Moreover, a macro study may contribute to the

better understanding of the existing debate on the outcome of micro studies that found

both positive and adverse household-level effects of microcredit because if there are any

significant positive or adverse effects of microcredit at a household level, that should be

imaged on the effects on macroeconomic aggregates. For example, microcredit has often

been criticised because of its very high-interest rate, high frequency of instalments, and

debt trap due to serial borrowing. If these claims are true, then it should have nega-

tive effects on income or wealth inequality in the economy because several millions of

household use microcredit in many countries. We developed a model of financial interme-

diation and occupational choice which enables us to analyse the general equilibrium effects

of microcredit with its different features such as high frequency of instalments and sub-

sidised microcredit on per capita income, average capital per worker, the lending interest

rate of commercial banks, wealth inequality (Gini coefficient) and entrepreneurship. We

calibrated our benchmark model to the data for 21 countries around the world that in-

clude low-income, lower-middle income, upper-middle income and high-income economies.

The major contribution of this essay is to demonstrate the cross-country variation in the

macroeconomic and distributional impact of microcredit, using a wide range of countries

that differs fundamentally in many aspects. The calibration results of the benchmark

economies are consistent with the observed data for all countries in our study. We report

that microcredit causes an increase in entrepreneurship in nine countries, declines in three

countries and has no effect on entrepreneurship in nine countries. Lending interest rates

of the commercial banks increase where entrepreneurship increases due to microcredit.

Wealth inequality decreases in six countries and increases in six countries due to micro-

credit. Per capita income increases in seven countries, declines in five countries and no

effect in nine countries. A subsidised microcredit program increases the per capita income

in the economy in seven countries and reduces in three countries. We do not find any

positive effects of subsidised microcredit on entrepreneurship in 13 countries and find a
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negative effect in four countries. Wealth inequality declines in six countries, increase in

five and have no effects in ten countries. High-frequency of instalments in the microcredit

program reduce entrepreneurship in 17 countries, increase it in two countries. Income

inequality decreases in 13 countries due to high-frequency instalments, increases in eight

countries. Our model allows us to explain the different mechanisms of all results which

help us to understand clearly why the impact of microcredit program considerably varies

across countries. The result of this essay indicates the essence of designing country-specific

microcredit contract to get the maximum benefit from it.
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Armendáriz de Aghion, Beatriz, and Jonathan Morduch. (2005). The economics of

microfinance. Cambridge: MIT Press.

Attanasio, O., Augsburg, B., De Haas, R., Fitzsimons, E., & Harmgart, H. (2015). The

impacts of microfinance: Evidence from joint-liability lending in mongolia. American

Economic Journal: Applied Economics, 7(1):90–122.

Banerjee, A., Duflo, E., Glennerster, R., & Kinnan, C. (2015). The miracle of microfi-

nance? evidence from a randomized evaluation. American Economic Journal: Applied

Economics,, 7(1):22–53.

Banerjee, A., Karlan, D., & Zinman, J. (2015). Six randomized evaluations of microcre-

dit: Introduction and further steps. American Economic Journal: Applied Economics,

7(1):1–21.

Beaman, Lori, Dean Karlan, Bram Thuysbaert, and Christopher Udry. (2014.). Self-

Selection into Credit Markets: Evidence from Agriculture in Mali. National Bureau of

Economic Research (NBER) Working Paper 20387.

9



Berg, C. and Emran, M. S. (2013). Does microfinance help the ultra poor cope with

seasonal shocks? evidence from seasonal famine (monga) in bangladesh. Working paper,

George Washington University.

Brau, James C., and Gary M. Woller. (2004). Microfinance: A Comprehensive Review

of the Existing Literature. Journal of Entrepreneurial Finance and Business Ventures,

9(1):1–26.

Field, Erica, Rohini Pande, John Papp, and Natalia Rigol. (2013). Does the Classic

Microfinance Model Discourage Entrepreneurship Among the Poor? Experimental Evi-

dence from India. American Economic Review, 103(6):2196–2226.

Hannig, A., & Jansen, S. (2010). Financial inclusion and financial stability: Current

policy issues.

Leyshon, A., & Thrift, N. (1995). Geographies of financial exclusion: Financial aban-

donment in britain and the united states. Transactions of the Institute of British Geog-

raphers,, pages 312–341.

Martin, N. (2010). Interest-good while supplies last: A study of payday loan practices

and solutions. Ariz. L. Rev.,, 52:563.

Peachy, S., & Roe, A. (2006). Access to finance: What does it mean and how do savings

banks foster access. WSBI, World Savings Banks Institute.

Pyper, W. (2007). Payday loans. Perspectives on Labour and Income,, 19(2):16.

Shafi, M., & Medabesh, A. H. (2012). Financial inclusion in developing countries: Evi-

dence from an indian state. International Business Research, 5(8):116.

Simpson W. , J. Buckland (2016). Dynamics of the location of financial institutions:

Who is serving the inner city?. Economic Development Quarterly, 30(4):358–370.

Tarozzi, A., Desai, J., & Johnson, K. (2015). The impacts of microcredit: Evidence from

ethiopia. American Economic Journal: Applied Economics,, 7(1):54–89.

10



Visano, B. S. (2008). Different and unequal: Payday loans and microcredit in canada.

The Journal of Economic Asymmetries,, 5(1):109–123.

11



Chapter 2

Payday Lending and Microcredit: Two

Faces of the Same Problem?

2.1 Introduction

At first glance payday loans in developed nations and microcredit in underdeveloped

and developing countries may hardly appear to be comparable because microcredit bor-

rowers live on few dollars a day while payday loan borrowers live on around 120 dollars

a day (Palmer, 2013). Moreover, unlike the payday loan, microcredit is not entirely a

consumption loan. However, their relationship to debt puts both groups in difficult cir-

cumstances that are similar in important respects: i) both groups of borrowers are low

income (poor) people in their own country ii) both groups are excluded from mainstream

financial (banking) services iii) in both cases, lenders are charging a very high interest rate

and iv) loans for both groups are for-profit loans. The Canadian government amended the

anti-usury section of the Criminal Code of Canada, section 347, in 2007 to exempt payday

lenders from the maximum 60 percent annual percentage rate. This amendment helped

Canadian payday lenders to charge higher rates (Dildar et. al, 2012), although many

provinces have undertaken to regulate payday lending rates and practices. Similarly, in

Bangladesh, the Microcredit Regulatory Authority set the upper limit of the annual inter-

est rate at 27 percent, but the average effective interest rate in rural microcredit exceeds

this figure in practice (Faruqee & Khalily, 2011).

The recent literature has identified payday loan borrowing as one of the indicators of
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financial exclusion in Canada and the US (Buckland & Dong, 2008, Simpson & Buck-

land, 2009, Hogarth et. al, 2005, Buckland et.al, 2007) and microcredit in Bangladesh is

the mirror image of payday lending as an indicator of financial exclusion (Palmer, 2013,

Schurmann & Johnston, 2009, Shankar, 2013; Shetty, 2008; Ghosh, 2013). Moreover,

the non-profit approach to microfinance in Bangladesh long ago turned into a for-profit

business, as is the case for the payday lending (Berg et.al, 2015, Microfinance Information

Exchange, Inc).

Financial exclusion is a multidimensional and complex phenomenon because of its

different forms and measures. This study follows the definition of financial exclusion pro-

vided by Sarma (2008) as a process that fails to ensure the ease of access, availability

and usage of the formal financial system for all members of an economy- which empha-

sises the different dimensions of financial exclusion. Since banks provide most basic forms

of financial services in all economies, we follow the literature and use banking exclusion

as analogous to financial exclusion (Sarma, 2008). Based on this definition of financial

exclusion (banking exclusion) payday lending and microcredit are the two comparable

indicators of financial exclusion in two different parts of the world.

Since both payday loan and microcredit borrowers are excluded from mainstream

banking, it is important to understand why these borrowers are excluded. And the obvi-

ous question is: what determines this financial exclusion and are the determinants similar

both in North America and in the global south? Our contribution is to provide a com-

parative empirical study of the determinants of these two indicators of financial exclusion

to address this question and draw its policy implications from two different parts of the

globe, Canada and Bangladesh.

This study offers three contributions to the existing literature on financial exclusion.

First, we use three nationwide surveys on the use of payday lending in Canada, the Survey
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of Financial Security (SFS), 2005 and Canadian Financial Capability Survey (CFCS), 2009

and CFCS 2014. The latter two have a significantly larger sample than the former which

enriches the existing literature on payday loan borrowing in Canada. Using three data

sets provide the opportunity to compare the results to draw a more reliable conclusion.

Second, based on the suspicion that household current income could be an endogenous

variable in determining to borrow in the past, this study revisits the earlier research

by Simpson and Buckland (2009), who studied the incidence of payday loans using the

SFS 2005 data set and found that current household income is an insignificant factor

for borrowing. This study finds that household income as a significant determinant of

borrowing using an instrumental variable probit model that accounts for endogeneity

bias. Similar results both in the SFS 2005 and the CFCS 2009 and CFCS 2014 data

sets strengthen this contribution. Third, this study compares the determinants of payday

loan borrowing in Canada with the determinants of microcredit borrowing analysed using

recent field surveys in Bangladesh.

2.2 Payday Lending and Microcredit

Payday loans provide short-term liquidity for households with bank accounts and reg-

ular paycheques who have depleted their other lines of credit. Having collateral in the

form of a post-dated personal cheque amounting to the loan, lenders provide immediate

cash without charging any upfront fee. In the next pay date, usually after two weeks,

borrowers can repay the loan with a finance charge. Alternatively, they can pay only the

finance charge and refinance the loan with another payday loan (DeYoung & Phillips,

2013). Payday loans had become increasingly popular in Canada since the 1990s when

traditional banks began tightening restrictions on lending small amounts of money under

$5000. Around 1,635 payday lending stores operate in Canada, with over 700 in Ontario

alone (Marsh, Dildar & Janzen, 2010). The average loan amount is $300 borrowed for

ten days (Canadian Payday Loan Association, 2016) and the total payday loan volume in

Canada is approximately $2.5 billion dollars per annum (Robinson, 2016). Annual interest
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rates for a $300 loan varies from 260 percent to 988 percent among provinces in Canada

(Buckland & Dong, 2008). For example, borrowers of payday loans in Manitoba paid a

771 percent annual rate before provincial regulation in 2008 (Simpson & Buckland, 2009),

compared to rates of 639 percent in Ontario and 943 percent in Nova Scotia (Bellam &

Talai, 2012).

Ten million American households take out payday loans each year (Robinson and

Wheeler, 2003). In America, finance charges are on average 18 percent of the loan im-

plying above 400 percent annualised interest rates. After its initiation in the mid-1990s

the US payday loan industry grew rapidly from a few hundred payday loan stores to

over 20,000 stores by the mid-2000s (Stegman, 2007). Though scarce before the 1990s,

there are now more payday loan outlets in the United States than McDonalds (Skiba &

Tobacman, 2008).

On the other hand, microcredit programs are intended to offer small loans to the poor

to undertake projects that generate income to support themselves and their families. Mi-

crocredit also substitutes for credit from ‘exploitive’ moneylenders who charge exorbitant

interest rates. Since the late 1970s, the growth of microcredit has been remarkably fast

in its originating country, Bangladesh. While Mohammad Younus, founder of Grameen

Bank, introduced microcredit with only forty-two borrowers in Jobra village, Bangladesh

in the 1970s (Bateman, 2010), the number of borrowers had increased to 34 million by

2010 (Khandker and Samad 2013), covering nearly one-seventh of the total population

of Bangladesh. The amount of outstanding microcredit loans is approximately $US 3.2

billion, and the average growth rate of loan disbursement has been about 30 percent per

year for the last five years (Microcredit Regulatory Authority, 2012). However, the im-

pact of microfinance on poverty alleviation is still ambiguous more than 40 years after

its intervention. Non-profit microfinance has largely shifted into for-profit microfinance,

which has grown rapidly around the world and produced some doubtful results in the
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context of development (Palmer 2013).

This paper strongly argues that the root causes of microcredit programs, that is,

why poor individuals are borrowing from microfinance institutions (MFIs) did not get

enough attention from the academics and practitioners which are crucial to understanding

the ambiguous impact of microcredit on poverty incidence. An important explanation

may be financial exclusion, which is in turn influenced by institutional and structural

economic features of developing communities and countries. It is thus very important

to further understand the determinants of financial exclusion in a development context.

This study aims to address this question using field survey data from the homeland of

modern microcredit programs, Bangladesh.

2.3 Review of Literature

The importance of private information in explaining credit-market failures has long

been emphasised in theory. Asymmetric information and the consequential credit con-

straints can explain inconsistent consumption and borrowing behaviour. Lenders and

policymakers have experimented with a variety of interventions to overcome such prob-

lems, but the success of these interventions depends on which information asymmetries

are empirically relevant. Moral hazard is not empirically relevant in payday lending for

several reasons, including the expectation of larger credit in the future, fear of more ag-

gressive collection efforts in the case of default, and increasing repayment ability in future

by offering larger loan (Dobbie & Skiba, 2013). As a result, the types and availability of

consumer credit in Canada and the United States are growing rapidly with fringe financial

services such as payday lending.

Using the 2005 Survey of Financial Security (SFS) in Canada Pyper (2007) exam-

ines the characteristics, attitudes, and behaviours of the payday loan borrower’s families.
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Using logistic regression to identify the determinants of payday loan borrowing, Pyper

reports that young families with less savings and families without a credit card were more

likely to use payday loans, after controlling for other characteristics.

Our study is highly motivated by Simpson and Buckland (2009) who studied the de-

terminants of four measures of financial exclusion (zero balance/ no account, credit card

refusal, pawnshop and payday lending) using the Canadian Survey of Financial Security

(SFS) for 1999 and 2005. They were limited to analysing payday lending from the SFS

2005 survey data because the 1999 survey did not include payday loan information. Us-

ing a probit regression analysis, Simpson and Buckland (2009) find that household size,

education, and the province of residence are the key determinants of payday loan bor-

rowing in Canada. However, household income, debt, asset, and age are not found to be

significant determinants.

Although microfinance has been recognised as an indicator of financial exclusion in

recent literature in South Asia (Shankar 2013, Shetty 2007, Ghosh 2013), to the analysis

is nor more than descriptive. To the best of our knowledge, this is the first empirical

study to identify the determinants of financial exclusion in Bangladesh in the context of

microfinance.

Having some obvious similarities between payday loans in Canada and microcredit in

Bangladesh, on both the supply and demand sides, it is crucial to identify why consumers

in both countries are willing to borrow at such a high interest rate. Due to very high

interest rates charged by the lenders, this lending service seems to be exploitive, which

may invite the argument for regulation on an urgent basis, as has recently occurred in

several Canadian provinces and U.S. states. On the other hand, proponents of these

services argue that it is the forces of supply and demand that determine loan price. Since

this study is the first comparative study of payday lending and microcredit in Canada and
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Bangladesh based on the determinants of financial exclusion, it is expected to contribute

to the limited literature in this area as well as the regulatory policy debate in developed

and developing countries.

2.4 Data

This study focuses on studying two specific indicators of financial exclusion in two

countries: (1) payday lending in Canada using the 2005 Survey of Financial Security

(SFS) and the 2009 and 2014 Canadian Financial Capability Surveys (CFCS) and (2)

microcredit in Bangladesh using three cross-sectional household surveys which we con-

ducted in 2007, 2008 and 2010. Canada and Bangladesh have been chosen for this study

for two reasons. First, about 10 percent of the total population in Bangladesh are micro-

credit borrowers, which is one of the highest per capita rates in the world (Microfinance

Information Exchange, Inc). Although the payday loan industry emerged in Canada only

in the mid-1990s, it has also grown rapidly in response to consumer demand such that

approximately two million Canadians use payday loans in a year (CPLA, 2016). Second,

we chose these countries based on the availability of appropriate data sets. Survey of

Financial Security (SFS) and Canadian Financial Capability Surveys (CFCS) provide na-

tionwide sources of payday loan data in Canada, while the microfinance surveys used in

this study have been conducted by the authors in two regions of Bangladesh with long-

standing microcredit programs.

The 2005 Survey of Financial Security (SFS) is the first survey in Canada that pro-

vided information about the use of payday loans (Pyper, 2007). The SFS covered about

5,300 families, collected information on the assets and debts of families and individuals

between May and July 2005. Information was collected on the value of all the main fi-

nancial and non-financial assets as well as money owed for households grouped into five

regions (Atlantic, Quebec, Ontario, the Prairie Provinces and British Columbia). Regard-
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ing whether households borrowed money through a payday loan, the relevant SFS question

was: “In the past three years, have (any of) you borrowed money through a payday loan?”

This study extends the analysis of payday loans to include more recent data from the

Canadian Financial Capability Surveys (CFCS) in 2009 and 2014 conducted by Statistics

Canada. These surveys were designed to collect information about respondents methods

for both short-term and long-term money management and general financial planning.

Information for the CFCS 2009 and CFCS 2014 was collected from Canadians 18 years

of age and older in 15,519 and 12,620 households respectively and again grouped into

five regions. Regarding whether a household borrowed money through payday loan, the

relevant CFCS question was: In the past 12 months, how many times have (any of) you

used a payday loan service?”

Data on microcredit was collected from two regions (districts) in Bangladesh - Manikgonj

and Sylhet, before and after a microcredit loan was taken. The average socio-economic

condition in Sylhet region is better than that of in Manikjonj. For example, the literacy

rate in Sylhet region is 66 percent compared to only 27 percent in Manikgonj district 1.

Both data on payday loans and microcredit are cross-sectional, and the survey unit is the

household. This study focuses on the following variables: age of the household head or

principal income earner, education of the household head or respondents, size of house-

hold, number of earning member, household income, household debt, household asset,

region of residence, households or respondents financial knowledge etc.(See Table 2.A1

in the appendix for complete description of the variables). It is important to mention

the microcredit surveys used in this study provide data both before and after microcredit

borrowing but the SFS and CFCS provide data only after payday loan borrowing has

occurred.

1http://en.wikipedia.org/wiki/Sylhet District,http://en.wikipedia.org/wiki/
Manikgonj District
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2.5 Descriptive Statistics

Since the primary objective of this study is to identify the key factors which are related

to financial exclusion, we first analyse the mean values of the characteristics of borrowers

and non-borrowers of microcredit and payday loans where appropriate and perform ro-

bust equal variance tests. This descriptive analysis provides support to the econometric

analysis of the determinants of financial exclusion in the microcredit and payday loan

markets to follow in Section 2.6.

This study uses four data sets to analyse the incidence of financial exclusion in payday

lending in Canada and microcredit in Bangladesh in different regions of residence. Table

2.1 shows the sample distributions of all four data sets by region of residence of the

borrowers and non-borrowers.

Table 2.1: Survey Sample of Payday Loans and Microcredit
CFCS 2014 CFCS 2009 SFS 2005 Microcredit

Borrower Non-
borrower

Borrower Borrower Non-
borrower

Borrower Borrower Non-
borrower

Borrower Borrower Non-
borrower

Borrower

/Non-
borrower

/Non-
borrower

/Non-
borrower

/Non-
borrower

Atlantic
17 1,620

1.04
35 2422

1.42
12 790

1.50
(7.94) (25.66) (12.2) (15.9) (8.76) (15.49)

Quebec
83 1,000

7.66
24 3312

0.72
9 963

0.93
(38.79) (15.84) (8.36) (21.74) (6.57) (18.88)

Ontario
41 1,276

3.11
103 4416

2.28
36 1339

2.62
(19.16) (20.21) (35.89) (28.99) (26.28) (26.25)

Manitoba,
Saskatchewan
and Alberta

52 1,809 2.79 94 3604 2.54 41 1267 1.31

(24.30) (28.65) (32.75) (23.66) (29.93) (24.84)

British
Columbia

21 609 3.33 31 1478 2.05 39 741 5

(9.81) (9.65) (10.80) (9.70) (28.47) (14.53)

Sylhet - - - - - -
120 90

57.14
(55.81) (62.94)

Manikgonj - - - - - -
95 53

64.19
(44.19) (37.06)

Total
214 6,314

3.29
287 15232

1.85
137 5100

2.62
215 143

60.06
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: Author’s calculations from CFCS 2014, CFCS 2009, SFS 2005 and microcredit surveys

Notes: number in the parenthesis shows percentage of the total of the respective region.

The percentage of the sample receiving a payday loan is increasing across Canada

except for the Atlantic region, as reported in CFCS 2009 and CFCS 2014, and this in-

crease is notable in Quebec. Moreover, this proportion of payday loan borrowers in the
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sample is highest in Quebec, followed byBritish Columbia and Ontario, respectively. In

the microcredit survey, 64.19 percent of the sample borrowed microcredit in Manikgonj

compared to 57.14 percent in Sylhet.

The average family size of payday loan borrowers (BPL) is higher than for non-

borrowers of payday loans (NBPL) in all three Canadian surveys as shown in Table

2.2. But the family size of non-borrowers of microcredit (NBM) is higher than the family

size of microcredit borrowers (BM)on average, and the equal variance hypothesis could

not be rejected. As might be expected average family size of the BPL is much lower than

that of the BM. Education seems to be one of the important determinants of borrowing

payday loan and microcredit, as borrowers are more concentrated in the lower education

categories. At the same time, results indicate increased penetration of payday lending

into higher education groups.

The use of payday loans by individuals is increasing over time, and more borrowers are

relying on social assistance, self-employment and investment (mostly retirement) income

rather than wages and salaries. Analysis of household income shows that the borrowers

income is lower than that of non-borrowers with significantly unequal variances both in

the microcredit survey and in the SFS 2005 as shown in Table 2.2. BPL are notably

more concentrated in lower income categories than NBPL both in CFCS 2009 and CFCS

2014 as shown in Tables 2.3 and 2.4. The distribution of BPL among income groups

is changing over time in Canada, providing evidence of increased penetration of payday

lending into higher income groups. Payday loan users are less wealthy than non-users, but

the proportion of wealthier household taking a payday loan is increasing. The proportion

of households using credit cards is much lower for BPL than for NBPL indicating lower

access to the mainstream financial system for BPL but this proportion is increasing over

time in a fashion consistent with the evidence of increased penetration of payday lending

into higher income groups.
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In the recent payday lending literature (Simpson & Buckland, 2009, SEDI, 2004,

Atkinson et al., 2007) it is argued that the borrower doesn’t always make a rational

decision in borrowing because of lack of financial literacy. However, the microcredit

literature, which is inundated with impact evaluations, is almost silent on financial literacy.

To focus on this issue two questions about the interest rate were included in the survey

questionnaire of microcredit: First,“Do you know the rate of interest on your loan?”

Second, “Did you ask the loan officer about the interest rate?” (Questionnaire attached

in the appendix). About 85 percent of the borrowers replied saying “no” for both of these

questions which are a strong indication of a low level of financial literacy2 of the BM. Both

in CFCS 2009 and CFCS 2014, respondents were asked if they follow changes in general

interest rates. Results shows that 81.73 percent of the BPL does not follow the change

in interest rate comparing to 66.6 percent NBPL in CFCS 2014 and these proportions

are 67.27 percent and 48.42 percent respectively in CFCS 2009 as in Table2.2. However,

more than 75 percent of the BPL thinks that they are financially knowledgeable in their

self-evaluation of the level of financial knowledge. In SFS 2005, 97.08 percent of the

borrower predicted that they would have a better financial condition in future which may

indicate the lower level of financial knowledge. This result clearly shows the similarities

in the level of financial knowledge between BPL and BM.

2Financial literacy refers to consumers ability to make effective financial decisions using acquired
financial knowledge and financial education. Financial literacy could also be defined as measuring how
well an individual can understand and use personal finance-related information. (Huston, 2010)
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Table 2.2: Household’s and Respondent’s Characteristics in Payday Loan and Microcredit
CFCS 2014 CFCS 2009 SFS 2005 Microcredit

Borrower Non-
borrower

Borrower Non-
borrower

Borrower Non-
borrower

Borrower Non-
borrower

Family size
2.46 (1.99***) 2.31(1.54) 2.73 (2.25***) 2.44(1.66) 2.69 (1.99**) 2.39(1.59) 5.19(5.33) 5.47(6.15)

Credit card
user

73.11 87.24 59.86 86.7 56.2 84.37

Don’t know/
follow inter-
est rate

81.73 66.6 67.27 48.42 84.65

Self-
judgement
on financial
knowledge

75.12 82.19 78.02 82.33 97.08 95.37

Income
source:
Wages &
salaries

56.94 52.3 68.59 56.83 75.91 59.65

Income
source: Self-
employment

10.05 13.74 9.35 16.13 2.19 6.53

Education:
high school
or less

43.66 35.42 51.92 38.42 55.97 44.92

Education:
non-
university
post-
secondary

38.5 39.43 34.85 34.77 30.60 26.17

Education:
university
undergrad-
uate &
graduate
degree

17.84 25.15 13.24 26.81 13.43 28.91

Education(year
of schooling)

2.02 3.35

(7.48**) (15.64)

Education:
no educa-
tion(%)

53.49 42.66

Education:
five year or
less(%)

38.62 33.57

Education:
six year or
more(%)

7.89

Income
source:
Investment

12.02 18.27 7.25 22.54 0 3.2

Income
source:
Social assis-
tance

15.38 6.89 16.61 7.39 20.44 21.71

Household
Income

40204.01
(6.95E+8***)

66882.19
(8.4E+9)

4488.16
(9.5E+6**)

3882.67
(1.32E+7)

Household
wealth

4.11E+08
(2.43E+17***)

5.05E+08
(2.50E+17)

165173.30
(9.45E+9***)

740070.7
(2.97E+12)

Source: Author’s calculations from CFCS 2014, CFCS 2009, SFS 2005 and microcredit surveys

Notes: Variance in parentheses. *** Null hypothesis of the equality of variances between borrower and non-borrower are rejected with 1
percent significant level, ** same hypothesis is rejected at the 5per cent level using robust equality test of variances.
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Table 2.3: Household Income Distribution: CFCS 2009
Less than
$25,000

$25,000 to
less than
$50,000

$50,000 to
less than
$75,000

$75,000 to
less than
$100,000

$100,000 to
less than
$125,000

$125,000 to
less than
$150,000

$150,000 or
more

Non-borrower 2725 3528 3061 1913 1559 740 1560
(18.06) (23.39) (20.29) (12.68) (10.33) (4.91) (10.34)

Borrower 58 91 81 24 14 6 13
(20.21) (31.71) (28.22) (8.36) (4.88) (2.09) (4.53)

Source: Author’s calculations using CFCS 2009 public files
Note: Percentage in parentheses

Table 2.4: Household Income Distribution: CFCS 2014
Less than $32,001 $32,001 - $54,999 $55,000 - $80,000 - $120,000 and over

(0 to 20%) (21 to 40%) $79,999 $119,999 (81 to100%)
(41 to 60%) (61to 80%)

Non-borrower 1070 1203 1408 1369 1264
(16.95) (19.05) (22.30) (21.68) (20.02)

Borrower 40 55 54 42 23
(18.69) (25.70) (25.23) (19.63) (10.75)

Source: Author’s calculations using CFCS 2014 public files
Note: Percentage in parentheses

Table 2.5: Household Wealth Distribution: CFCS 2014
Less than $100,000 $100,000 to less

than $200,000
$200,000 to less
than $300,000

$300,000 to less
than $500,000

$500,000 or more

Non-borrower 991 314 382 600 1064
(29.57) (9.37) (11.40) (17.91) (31.75)

Borrower 78 6 21 14 20
(56.12) (4.32) (15.11) (10.07) (14.39)

Source: Author’s calculations using CFCS 2014 public files
Note: Percentage in parentheses

2.6 Econometric Analysis

2.6.1 The Model

Our econometric framework starts from the analysis of Jappelli (1990), who applies

the life-cycle consumption model to define credit constraint and financial exclusion in the

context of the U.S. economy as follows:

C∗i − Yi − Ai(1 + r) > Di (2.1)

Where C∗i represents optimal consumption over the life-cycle of household i with credit

constraint,Yi is the current income of household i, Ai is current wealth, r is the rate of
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return on wealth, and Di is the amount that an individual household can borrow.

Whether constraint (1) is binding or not depends on: (i) the amount household would

like to borrow and (ii) the amount the lender is willing to lend to that household. Since

Jappelli’s life cycle model is with credit constraint, it does not provide a solution for

C∗i in the presence of borrowing constraints. Hayashi (1985)imposes the following two

assumptions to find a solution for optimal consumption,C∗i :

Assumption 1: C∗i = X ′α + ε, where X is a matrix of household‘s observable charac-

teristics such as current household income, wealth, age and education of household head,

demographic characteristics including quadratic and interactive terms. The α is a com-

mon vector of parameters and ε is a household specific index. C∗i is increasing in both

wealth and current income with the propensity to consume out of income and wealth less

than unity.

Assumption 2. The debt ceiling Di is a linear function of the same variables in expected

consumption and an error term that captures unobservables,Di = X ′δ+µi . Since collat-

eral protects lenders from the risk of default and helps them to discriminate against risky

borrowers, it is assumed that Di is increasing in wealth and current income. Therefore,

equation (2.1) can be rewritten as:

X ′α− Yi − Ai(1 + r)−X ′δ + εi − µi ≡ X ′β + µi > 0 (2.2)

The latent variable model can then explain the incidence of financial exclusion (payday

loan and microcredit borrowing):

Zi = 1 if X ′β + µi ≥ 0 (the consumer is credit constrained)

Zi = 0 if X ′β + µi < 0 (the consumer is not credit constrained)
(2.3)
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Where µi = εi − µi and the conditional probability that an individual household is liq-

uidity constrained is P = F (X ′β) where F (·) is assumed to be the normal cumulative

distribution function. X ′β is the reduced form for the excess demand for loans.

Although Japelli’s model has been restricted to the analysis of credit constraint among

consumers in developed economies, we believe that it is also useful in assessing compa-

rable behaviour in developing or less developed economies. Accordingly, the following

econometric model is estimated for individuals in the surveys of Canada and Bangladesh:

Zi = β0 + xiβi + εi (2.4)

where Zi is a binary variable which takes a value of 1 if a household i borrowed using a

payday loan or microcredit and 0 otherwise and εi is the stochastic error term. Following

Hayashi (1985), Jappelli(1990), Hogarth et.al, (2005) and Simpson and Buckland (2009),

xi includes household income, assets or wealth, debt, age, education, sex, family size and

region. All data used in this study are cross-sectional. We use probit estimates of the

model for CFCS 2009, CFCS 2014, and the microcredit surveys and instrumental variable

probit estimates of the model for SFS 2005 for reasons we discuss in section 2.6. Marginal

effects are reported for each data set which helps to provide a comparative analysis both

within each country and across the countries for the two indicators of financial exclusion,

namely payday loan and microcredit.

2.6.2 Determinants of Financial Exclusion: Payday Loan

Our review of the literature in Section 2.3 has identified current household income,

assets or wealth, age, household size, education, debt, sex and region of residence as

determinants of the incidence of the financial exclusion. Following Jappelli (1990), Hog-

arth et.al, (2005) and Simpson and Buckland (2009), we focus on these variables along

with financial knowledge in our regression analysis. However, this study differs in the
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estimation method with Simpson and Buckland who used probit estimates of the model.

This study uses the instrumental variable probit estimates of the model to deal with the

endogeneity issue identified in SFS 2005. In SFS 2005 data set the respondent was asked

whether any member of the household used a payday loan in the last three years. But,

data collected on household income was current period income. This study argues that

past borrowing decisions should not be determined by current income; instead, it should

be determined by the income at the time of borrowing and current period income could

be affected by past borrowing decision. Thus, we suspect that current income may be an

endogenous variable in determining past borrowing decisions. Conceptually, then, probit

estimation of equation (2.4) could give biased and inefficient coefficient estimates of the

regressors. Endogeneity should not be an issue for CFCS 2009, 2014 and the microcredit

survey, however, because data on household income and payday loan borrowing decisions

in these surveys are in the same time period.

Table 2.A2 reports the marginal effect of probit estimates of the SFS 2005 data which

shows that current income is not a significant determinant of payday loan borrowing. The

Hausman (1978) test for endogeneity bias rejects the consistency of the probit estimator

when using current household income in favour of the instrumental variables probit esti-

mator (see appendix Tables 2.A3 and 2.A4). Our instrumental variable probit model

uses household expenditure relative to income and major household sources of income as

instruments for current household income.

Table 2.6 reports the marginal effect of our instrumental variable probit estimates

for SFS 2005. Household income is a significant determinant of payday loan borrowing

(at any level) in SFS 2005, and increasing income by one thousand Canadian dollars is

estimated to decrease the likelihood of payday loan borrowing by 60 percent. We find that

an increase in income increases the probability of payday loan borrowing by low-income

households but decreases the likelihood of payday loan borrowing by higher-income house-

holds. This relationship is statistically significant both in CFCS 2009 and in CFCS 2014
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Table 2.6: Marginal Effect of IVProbit Estimates: SFS 2005

Dependent variable: payday loan borrowing

dy/dx Std. Err. P > |z|
lnhhincome -0.6051 0.2193 0.0060
wealth 0.0000 0.0000 0.2710
wealth2 0.0000 0.0000 0.5830
age -0.0198 0.0206 0.3360
age2 0.0001 0.0002 0.5690
family size 0.1819 0.0650 0.0050
family composition
Unattached individuals(base)
Couples, no children -0.0859 0.1850 0.6420
Couples with children -0.1174 0.2303 0.6100
Loneparent families -0.0203 0.2079 0.9220
Other family types 0.1668 0.2166 0.4410
education
less than high school(base)
graduated high school -0.0477 0.1430 0.7390
non-university post-secondary 0.0211 0.1433 0.8830
university degree or certificate -0.1281 0.1840 0.4860
province
Atlantic(base)
Quebec -0.1992 0.1999 0.3190
Ontario 0.4314 0.1602 0.0070
Manitoba, Saskatchewan and Alberta 0.3849 0.1591 0.0160
British Columbia 0.5171 0.1651 0.0020
lnhhdebt 0.0225 0.0344 0.5130
homeowner -0.4504 0.1419 0.0010
earner num 0.2746 0.0989 0.0050
fin forecast 0.2426 0.2567 0.3450

Source: Author’s calculations using SFS 2005

as shown in the Tables 2.7 and 2.8. This result is consistent with the theoretical and

empirical literature. We also find that higher wealth is associated with a reduced like-

lihood of payday loan borrowing with a U-shaped relationship in SFS 2005, CFCS 2009

and CFCS 2014 and this relationship is statistically significant.

Larger family size increases the likelihood of borrowing a payday loan, which is ex-

pected as consumption expenditure increases with family size, and this relationship is

significant in SFS 2005 and CFCS 2014. The probability of payday loan borrowing is

increasing with the respondents age, showing a significant inverted U-shaped relationship
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which is consistent with the life-cycle theory.

As expected, the higher level of education reduces the likelihood of borrowing pay-

day loan at all levels of education. This relationship is highly significant both in CFCS

Table 2.7: Marginal Effect of Probit Estimates: CFCS 2009

Dependent variable: payday loan borrowing

dy/dx Std. Err. P > |z|
family size 8.45E-04 5.72E-04 0.1390
incomehh
less than $25,000(base)
$25,000 to less than $50,000 4.04E-03 2.53E-03 0.1110
$50,000 to less than $75,000 5.58E-03 2.80E-03 0.0460
$75,000 to less than $100,000 -3.45E-03 2.65E-03 0.1920
$100,000 to less than $125,000 -6.99E-03 2.47E-03 0.0050
$125,000 to less than $150,000 -6.71E-03 2.93E-03 0.0220
$150,000 or more -4.31E-03 2.99E-03 0.1500
wealth -1.16E-08 2.95E-09 0.0000
wealth2 1.16E-17 2.95E-18 0.0000
age
18 to 24(base)
25 to 34 8.95E-03 3.99E-03 0.0250
35 to 44 7.94E-03 3.73E-03 0.0330
45 to 54 2.36E-03 3.39E+04 0.4860
55 to 59 -3.94E-03 3.49E-03 0.2590
60 to 64 -6.87E-03 3.29E-03 0.0370
65 to 69 -8.96E-03 3.11E-03 0.0040
70 and over -7.75E-03 3.02E-03 0.0100
education
less than a high school diploma(base)
high school diploma or equivalent -0.0041847 0.0030987 0.1770
some college, university without degree -0.0043062 0.0035437 0.2240
college, trade, vocational or technical school -0.0084481 0.0029848 0.0050
university undergraduate degree -0.0119104 0.0030443 0.0000
university graduate degree

-0.0098336 0.0035206 0.0050
(including professional degrees)
province
Atlantic(base)
Quebec -4.27E-03 1.71E-03 0.0130
Ontario 7.60E-03 2.28E-03 0.0010
Manitoba, Saskatchewan and Alberta 8.62E-03 2.44E-03 0.0000
British Columbia 7.78E-03 3.43E-03 0.0240
financial knowledge
follow change in interest rate -6.33E-03 1.57E-03 0.0000

Source: Author’s calculations using CFCS 2009
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Table 2.8: Marginal Effect of Probit Estimates: CFCS 2014

Dependent variable: payday loan borrowing

dy/dx Std. Err. P > |z|
family size 3.89E-03 2.14E-03 0.0690
incomehh
Less than $32,001 (0 to 20%) (base)
$32,001 - $54,999 (21 to 40%) 1.56E-02 8.07E-03 0.0530
$55,000 - $79,999 (41 to 60%) 1.17E-02 7.66E-03 0.1260
$80,000 - $119,999 (61 to 80%) 6.26E-03 7.78E-03 0.4200
$120,000 and over (81 to 100%) -2.92E-04 8.15E-03 0.9710
wealth
Less than $100,000 (base)
$100,000 to less than $200,000 -3.98E-02 9.76E-03 0.0000
$200,000 to less than $300,000 -2.19E-02 1.10E+05 0.0460
$300,000 to less than $500,000 -3.74E-02 9.56E-03 0.0000
$500,000 or more -3.61E-02 1.00E-02 0.0000
age
18 to 24(base)
25 to 34 3.36E-02 8.74E-03 0.0000
35 to 44 3.22E-02 8.28E-03 0.0000
45 to 54 3.07E-02 7.43E-03 0.0000
55 to 59 2.01E-02 8.16E-03 0.0140
60 to 64 3.44E-02 1.08E-02 0.0010
65 to 69 1.28E-02 7.28E-03 0.0790
70 and over 9.21E-03 5.45E-03 0.0910
education
High school or less(base)
Some college, university without degree -0.0225547 0.009069 0.0130
College, trade, vocational or technical school -0.0098472 0.007067 0.1630
University undergraduate degree -0.0198896 0.0074483 0.0080
University graduate degree

-0.0199437 0.0101177 0.0490
(including professional degrees)
province
Atlantic(base)
Quebec 4.81E-02 9.38E-03 0.0000
Ontario 2.01E-02 6.92E-03 0.0040
Manitoba, Saskatchewan and Alberta 1.81E-02 5.82E-03 0.0020
British Columbia 2.12E-02 9.69E-03 0.0290
financial knowledge
follow change in interest rate -1.54E-02 6.07E-03 0.0110

Source: Author’s calculations using CFCS 2014
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2009 and CFCS 2014 but insignificant in SFS 2005. This study finds evidence of regional

differences in payday loan borrowing in Canada. Compared to Atlantic provinces, the

incidence of payday loan borrowing is significantly higher in all provinces except Quebec,

after controlling for other factors. For example, households in the Prairie provinces are

38.49 percent more likely to take a payday loan comparing to households in the Atlantic

provinces. The result for Quebec is not surprising because payday lending regulations in

Quebec have a unique history and their complexity has made it harder to obtain loans

than in other provinces. However, financial corporations are gradually adjusting their

payday loan services to the province of Quebec’s regulations which has increased the pay-

day loan borrowing in Quebec over time.3

The impact of financial knowledge on borrowing is only captured in the CFCS 2009

and CFCS 2014 data. The inclusion of these variables reveals that respondents who follow

changes in the interest rate are significantly less likely to take a payday loan compared to

those who do not follow interest rate changes. This result is not surprising because more

than 80 percent of the borrowers in CFCS 2014 and 67 percent of borrowers in CFCS 2009

do not follow interest rate changes, which indicates limited financial knowledge of these

borrowers. Households expecting better financial conditions in the future are more likely

to take a payday loan compared to households who do not expect better future conditions.

This result may also indicate poor financial knowledge if improvements in financial condi-

tions are unrealistic. These results are consistent with recent literature which emphasised

a lack of financial literacy as a determinant of financial exclusion (Simpson & Buckland

2009; SEDI, 2004; Atkinson et al., 2007).

2.6.3 Determinants of Financial Exclusion: Microcredit

Since data before and after microcredit borrowing are available in the microcredit

surveys, households prior income (before borrowing) is used to provide consistent probit

3 Loans Canada, 2016. Retrieved from: https://loanscanada.ca/posts/payday-loans-quebec/
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estimates expressed as marginal effects in Table 2.9.

Table 2.9: Marginal Effect of Probit Estimates: Microcredit

Dependent variable: microcredit borrowing

dy/dx Std. Err. P > |z|
lnincomehh 0.9212 0.5589 0.0990
lnincomehh2 -0.0586 0.0344 0.0880
age 0.0160 0.0113 0.1580
age2 -0.0002 0.0001 0.1410
family size -0.0162 0.0405 0.6890
Family size2 0.0009 0.0030 0.7690
education -0.0310 0.0080 0.0000
residence region 0.1252 0.0581 0.0310
debthh 0.0000 0.0000 0.3730
debthh2 -1.46E-10 1.63E-10 0.3690
earner num 0.0785 0.1065 0.4610
earner num2 -0.0145 0.0227 0.5220

Source: Author’s calculations using Microcredit Survey

Household income before borrowing matters. An increase in income significantly re-

duces the probability of microcredit borrowing at higher levels of income, and this relation-

ship has a significant and negative quadratic term which is consistent with the literature.

Regional differences are again significant, as in Table 2.9.

Households who live in Manikgonj region in Bangladesh have a 12.5 percent higher

probability of borrowing comparing to households in Sylhet. This finding is important

and consistent because, as mentioned in Section 2.4, Manikgonj is economically less de-

veloped than Sylhet region. Our result implies that the overall economic condition of the

region and not just income of individual households is essential for financial exclusion. For

example, the smaller number of branches of mainstream banks in the Manikgonj study

area compared to Sylhet could also account for the greater incidence of financial exclusion

in Manikgonj.

Education is identified as one of the most important and significant (at any level)
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determinants of microcredit borrowing. One more year of schooling is associated with

3.8 percent reduction in the probability of microcredit borrowing. Less schooling may

represent lower financial literacy, which is emphasised in the behavioural literature on

financial exclusion (Lusardi & Mitchell, 2014, Lusardi, 2008). Descriptive analysis consis-

tently shows that about 85 percent of the microcredit borrowers do not know the interest

rate of their loan and did not even ask the loan officer about it. This is an indication of

limited financial literacy that requires further study along the lines of the approach taken

in the CFCS 2009 and CFCS 2014 for payday loan borrowers.

2.7 Summary of the Results

The descriptive analysis reveals some important similarities of characteristics between

a payday loan and microcredit borrower. In both cases, borrowers household income

is significantly lower than non-borrowers income, although comparison of two Canadian

Financial Capability Surveys shows that proportion of richer and wealthier households

taking a payday loan is increasing over time. Borrowers education is significantly lower

than non-borrowers education both in the payday loan and microcredit settings, and the

proportion of payday loan borrowing associated with the lower level of education increased

between 2005 and 2014. During the same time, the proportion of university graduates

who were taking payday loans decreased, which indicates that education may be playing

an important role in payday loan borrowing. On the other hand, more than 53 percent

of the microcredit borrowers do not have any education. While about 85 percent of the

microcredit borrowers do not know the rate of interest they are paying on their loan, a

similar percentage of the payday loan borrowers do not follow interest rate changes. The

CFCS 2009 and 2014 report that 67 percent and 81 percent of payday loan borrowers do

not follow interest rate changes, compared to 18 percent and 33 percent of non-borrowers,

respectively. This is a clear indication that lack of financial literacy plays a vital role in

financial exclusion both in developed and underdeveloped countries.
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Our econometric analysis strongly supports the descriptive analysis. We find household

income to be a significant determinant of payday loan and microcredit borrowing after

dealing with the endogeneity problem in SFS 2005. Both income and wealth are negatively

related to the probability of borrowing in a quadratic relationship, which is consistent with

the existing literature. Higher education significantly reduces the likelihood of payday

loan and microcredit borrowing as expected. Financial knowledge has been identified as

a significant determinant of payday loan borrowing in Canada and analysis of CFCS 2009

and CFCS 2014 shows that better financial knowledge significantly reduces the probability

of payday loan borrowing where the respondent’s awareness of the interest rate is used

as a proxy of financial knowledge. The region of the residence plays a major role in

financial exclusion both in payday loan and microcredit borrowing. Compared to Atlantic

provinces, the incidence of payday loan borrowing is significantly higher in all provinces

except Quebec, after controlling for other factors. On the other hand, households who

reside in a less developed area of Bangladesh (Manikgonj) are significantly more likely

to use microcredit. This study also finds a quadratic relationship between respondent

age and the probability of microcredit and payday loan borrowing consistent with the

life-cycle theory of consumption.

2.8 Conclusion

This study investigates and compares the characteristics of the payday loan and mi-

crocredit borrower in Canada and Bangladesh, respectively. For the payday loan, we use

the Survey of Financial Security (SFS) for 2005 and the Canadian Financial Capability

Surveys (CFCS) for 2009 and 2014. For the microcredit, we analyse household level field

surveys in Bangladesh.

Our findings show that family income, wealth, age and education of the household head

and region of residence can explain the likelihood of microcredit borrowing in Bangladesh.
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This finding will enhance understanding of this issue in conjunction with existing quali-

tative and descriptive studies. Also, lack of financial knowledge may be a crucial factor in

understanding the borrower’s behaviour, but our data did not investigate this question.

We suggest for future research in this area using larger surveys.

This study is preeminent to the comprehensive examination of the observable char-

acteristics of the payday loan borrower in Canada using three nationwide surveys. Sim-

ilar to the microcredit loan, we find household wealth, age, and education of household

head, along with the region of residence as key determinants of payday loan borrowing

in Canada. This finding on the payday loan is largely consonant with the existing litera-

ture, but we provide extensive investigation. Moreover, we find that financial knowledge

of the family head and household income, once endogeneity issues are approached, are

significant determinants of the likelihood of payday loan borrowing.

This study provides a solid basis for the comparison of the characteristics of the finan-

cially excluded people in different areas of the world. Our results exhibit many similarities

in the borrowing behaviour of the unbanked poor people between developed and under-

developed countries. Our findings suggest that borrower’s education and the level of

financial knowledge may be a vital factor in understanding the financial exclusion both

in developed and underdeveloped economies. The important implication of this finding

is that one country can benefit from the experience of other countries by adapting effec-

tive policies. For example, Bangladesh can adopt an interest rate ceiling for microcredit

lenders and introduce awareness building program to increase the level of financial knowl-

edge of the borrower as has been introduced in the Canadian payday loan market.This

study leaves ample room for future research while existing regulation on interest rates and

other features of payday loans and microcredit do not seem to be much effective. Over-

all, the findings of this study provide new insights in understanding financial exclusion

through comparative study across national boundaries in the future.
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2.A Appendix

Table 2.A.1: Variable Definition
Variable name Microcredit Payday loan SFS 2005 Payday loan CFCS 2009 Payday loan CFCS 2014

Payday loan &
microcredit

Borrower=1 Non-borrower
= 0

Borrower=1 Non-borrower
= 0

Borrower=1 Non-borrower
= 0

Borrower=1 Non-borrower
= 0

Age (age) Years, household head Age of major income earner Age of respondent
(grouped)

Age of respondent
(grouped)

Education (edu) Year of schooling of house-
hold head

Year of schooling of major
income earner

Highest level of school
attained by respon-
dent(grouped)

Highest level of school
attained by respon-
dent(grouped)

Family size (hhsize)Number of family member Number of family member Number of family member Number of family member

Household in-
come (inchh)

Monthly HH income in BDT Yearly after-tax household
income in CAD $

Yearly household income in
CAD$ (grouped)

Yearly household income in
CAD$ (grouped)

debt (debthh) Household total asset in
CAD

Household total debt in
CAD (grouped)

Household total debt in
CAD (grouped)

Household total debt in
CAD (grouped)

wealth Not available Household total asset in CAD Household total asset in CAD Household total asset in CAD

earner num Number of earning member
in household na na na

Province/ resi-
dence region

Location/ province of
household residence

Location/ province of
household residence

Location/ province of
household residence

Location/ province of
household residence

financial knowl-
edge

na Respondent: follow change
in interest rate=1; do not
follow change in interest
rate=0

Respondent: follow change
in interest rate=1; do not
follow change in interest
rate=0

fin forecast

na

Family financial situation
forecast for next two years:
better=1 worse=0

na na

homeowner na

Household own a house = 1
Household does not own a
house = 0

na na

family composition na Type of families na na

4The details of the results of endogeneity test for CFCS 2009 and CFCS 2014 are available on request.
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Table 2.A.2: Marginal Effect of Probit Estimates: SFS 2005

Dependent variable: payday loan borrowing

dy/dx Std. Err. P > |z|
lnhhincome -0.0040 0.0029 0.1720
wealth 0.0000 0.0000 0.0310
wealth2 0.0000 0.0000 0.2270
age -0.0010 0.0008 0.2070
age2 0.0000 0.0000 0.4620
family size 0.0060 0.0025 0.0170
family composition
Unattached individuals(base)
Couples, no children -0.0102 0.0080 0.2030
Couples with children -0.0103 0.0097 0.2920
Loneparent families -0.0018 0.0106 0.8670
Other family types 0.0039 0.0124 0.7550
education
less than high school(base)
graduated high school -0.0047 0.0068 0.4860
non-university post-secondary -0.0031 0.0068 0.6540
university degree or certificate -0.0115 0.0069 0.0950
province
Atlantic(base)
Quebec -0.0043 0.0037 0.2470
Ontario 0.0132 0.0056 0.0170
Manitoba, Saskatchewan and Alberta 0.0109 0.0053 0.0400
British Columbia 0.0222 0.0078 0.0040
lnhhdebt -0.0001 0.0012 0.9510
homeowner -0.0203 0.0059 0.0010
earner num 0.0050 0.0031 0.1050
fin forecast 0.0077 0.0098 0.4270

Source: Author’s calculations using SFS 2005
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Table 2.A.3: Hausman Test of Endogenity: SFS 2005

This is a two-step procedure. First, we regress household income and then estimate the
stochastic error, u. In the second step, we regress paydayloan on estimated u with other
variables.

Number of obs = 4772

Dependent variable: household in-
come

Prob > F = 0.00 F( 17, 4754) = 365.00 R2 = 0.5662

coefficient Std. Err. P > |z|
sex 0.1364 0.0189 0.0000
wealth 0.0000 0.0000 0.0000
wealth2 0.0000 0.0000 0.0000
age 0.0096 0.0037 0.0090
age2 0.0000 0.0000 0.9950
family size 0.1593 0.0164 0.0000
children aged 0-4 years 0.0591 0.0402 0.1420
children aged 5 - 17 years -0.1155 0.0330 0.0000
education
less than high school(base)
graduated high school 0.1693 0.0277 0.0000
non-university post-secondary 0.2277 0.0275 0.0000
university degree or certificate 0.4264 0.0284 0.0000
province
Atlantic(base)
Quebec 0.0965 0.0309 0.0020
Ontario 0.1453 0.0290 0.0000
Manitoba, Saskatchewan and Al-
berta

0.1402 0.0289 0.0000

British Columbia 0.0499 0.0327 0.1270
lnhhdebt
homeowner 0.3293 0.0228 0.0000
earner num 0.3556 0.0151 0.0000
constant 8.5686 0.0916 0.0000

Source: Author’s calculations using SFS 2005

42



Table 2.A.4: Hausman Test of Endogenity: SFS 2005

Number of obs =3167

Dependent variable:
paydayloan

Log likelihood = -363.95 Prob > chi2= 0.00 Pseudo R2 = 0.1607

coefficient Std. Err. P > |z|
u -1.4574 0.4236 0.0010
lnhhincome -0.0867 0.0848 0.3070
wealth 0.0000 0.0000 0.8590
wealth2 0.0000 0.0000 0.7170
age -0.0172 0.0221 0.4350
age2 0.0002 0.0002 0.3810
sex 0.0933 0.1221 0.4450
family size 0.3600 0.1257 0.0040
education
less than high
school(base)
graduated high school 0.0272 0.1703 0.8730
non-university post-
secondary

0.2278 0.1799 0.2050

university degree or
certificate

0.2845 0.2413 0.2380

family composition
Unattached individu-
als(base)
Couples, no children -0.2397 0.1972 0.2240
Couples with children -0.2892 0.2853 0.3110
Loneparent families -0.1415 0.2602 0.5870
Other family types 0.0279 0.2451 0.9090
province
Atlantic(base)
Quebec -0.1161 0.2347 0.6210
Ontario 0.6733 0.1920 0.0000
Manitoba,
Saskatchewan and
Alberta

0.6210 0.1921 0.0010

British Columbia 0.6574 0.1907 0.0010
lnhhdebt -0.0309 0.0355 0.3830
earner num 0.7105 0.1790 0.0000
fin forecast 0.3749 0.3109 0.2280
constant 12.1903 3.6026 0.0010

Source: Author’s calculations using SFS 2005
Notes: As ’u’ significantly determines payday loan borrowing, it implies that household income is
endogenous. Following same procedure we also tested for endogeneity bias in CFCS 2009 and CFCS
2014. The ’p’ value of the coefficient of the regressor ’u’ in the second stages is 0.333 and 0.797
respectively, which implies that household income is not endogenous 4.
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Appendix Questionnaire 

Questionnaire 

Household Survey on Microcredit 

Shah Jalal University of Science and Technology, Sylhet, Bangladesh 

1. Serial No:       Village: 

2. Name of the Respondent:     Thana: 

3. Gender of the household head: 1.Male           2. Female  

4. Age of the Household Head: Years 

5. Education of the Household Head (years of schooling): 

6. Main Occupation of Household Head (code): 

 (Code for occupation: Fisherman=1, Business=2, Shopkeeper=3, Daily labour =4, Agricultural 

labour=5, Agriculture=6,Service=7,Unemployed=8,others=9.…………………..) 

7. Program participated (code):  

(Code for Program: Micro credit=1,Asset Transfer=2, , No Program=3, Micro Credit& Asset 

Transfer=4)    

 

8. Household General Information: 

 Present  Before(taking MC/AT) 

Number of Earner in Household   

Number of dependent in Household   

Number of child labour in Household   

Number of school going children    

 

9. For how many years your family taking these credit/Asset?             Years 

 

10. Number of your family member? 

 

Member Present Before(taking MC/AT) 

Male   

Female   
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11. Credit Information: 

  1
st
Loan 

(most recent) 

   2
nd

 Loan 

Amount of allotted money    

Cash amount in hand    

Year of schooling of loan receiver    

For which purpose NGO‘s given the taka(code)    

Use of this loan in 1
st
   

2
nd

   

Used amount of loan‘s money in these works 1
ST

   

2
nd

   

Total amount of taka used in two main works 1
st
   

2
nd

   

Type of income from used work(code) 1
st
   

2
nd

   

Amount of Income 1
st
   

2
nd

   

Cost for income source maintenance, depreciation & 

etc 

1
st
   

2
nd

   

Type of Cost (Code) 1
st
   

2
nd

   

For how many years these source from loan can 

generate income 

1
st
   

2
nd

   

Newly employed member due to use of loan 1
st
   

2
nd

   

Type of repayment (code)    
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Code:  

Purpose Code Purpose Code Purpose Code 

Buying Rickshaw 1 
Old house 

reconstruction 
10 Lending to others 19 

Buying Cattle 2 Buying Land 11 Study cost 20 

Taking lease of land 3 
Buying Radio, TV, 

Mobile 
12 Buying clothes 21 

Poultry Business 4 For treatment 13 
Buying sewing 

machine 
22 

Wheat/Paddy cultivation 5 For Marriage 14 Buying  Ornaments 23 

Seasonal small business 6 Clothes Business 15 
Increasing previous 

business capital 
24 

Opening Shop 7 Buying furniture 16 Fish business 25 

Handy craft 8 Loan repayment 17 
Others……………

….. 
27 

New house buildup 9 
Giving loan to 

others 
18 

  

NGO:-Grammeen Bank=1, ASA=2, FIVDB=3, BRAC=4, VARD=5,ISLAMIC RELIEF BD=6, 

Others= 7……… 

Type of Income, Cost and Repayment: 

Daily=1,Weekly=2,Monthly=3,Yerly=4,Quarterly=5, Half Yearly=6,  others=7……………... 

 

12. Assets information: 

 1
st
 asset 2

nd
 asset 

Type of Asset(Code)   

Nominal value when taken   

Present nominal value   

Type of income from these asset (code)   

Amount of income   
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Cost for taken asset‘s maintenance, depreciation & etc   

Type of cost(code)   

For how many years these asset can generate income   

Newly employed member due to use of  asset   

Type of repayment(code)   

Code: For the asset: Poultry=1,  Goats=2,   Cattle=3,  Cow= 4  Sewing machine=5,  Ricksha=6, 

CNG=7,  Shop=8,   Others=9……………………… 

Type of Income, cost and repayment : Daily=1,Weekly=2,Monthly=3,Yerly=4,Quarterly=5,Half 

Yearly=6,others=7. 

13.Household Income: 

Source 

of 

Income 

Type of  

Income 

Number of 

days/week in 

a 

month(inco

me exist) 

Number of 

month in a 

year( 

income 

exist) 

Amount of income 

Reasons for 

income 

change(code) Present 
Before 

credit/Asset 

 

 

      

 

 

      

 

 

      

 

 

      

Code: For income source: Paddy/wheat=1, crops=2, Business=3, Driving=4, Job=5, Daily 

labour=6, Fishing=7, Boatman=8, Allowance=8, Other=9. 

Type of income: Daily=1,Weekly=2,Monthly=3,Yerly=4,Other=5. 

Reasons for income change: Earning members increase naturally=1,Income or wage increase 

due to inflation=2,Due to credit/asset taking=3,Migration of members=4,other=5. 
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14. Household Monthly Food Expenditure:  

Sl. no. Consumed item 

Amount of food(monthly) 
Average market price(per 

unit) 

present 
Before(mc/a

t) 
present Before(mc/at) 

1 Rice (kg)     

2 Wheat/flour (kg)     

3 Fish (kg)     

4 Meat (kg)     

5 Milk     

6 Pulse (kg)     

7 Egg     

8 Sugar/Molasses  (kg)     

9 Oil/Ghee     

10 Salt (kg)     

11 Onion (kg)     

12 Other spices     

13 Biscuit     

14 Tea     

15 Betel leaf     

16 Fruits     

17 Vegetables     

18 
Biri / Cigarette / 

Tobacco 
    

19 Soap/ shampoo     

20 Others     

Sub-total     
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15. Household non-food Expenditure: 

Major Item Present(in taka) Before(taking credit/asset) 

Education   

Medical   

Transport   

Religious Festival   

Family function   

Dowry   

Wage of hired labour   

Others   

Sub total   

 

16. Household Wealth Holdings 

 

Name of the items 

Present Before(mc/asset) 

Yes No 

 

Yes 

 

No 

a. Almirah (wardrobe)     

b. Table or chair     

c.  Bench     

d. Watch or clock     

e. Cot or bed     

f.  Radio that is working     

g. Television that is working     

h. Bicycle     
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i. Motor Cycle     

j. Sewing machine     

k. Mobile Phone     

l. Boat     

m. Engine boat     

n. Net     

o. Others     

 

17. Household Land Holdings: 

Types of land Present Before(taking credit/asset) 

Home stead   

Own cultivable   

Leased cultivable   

Owned non-cultivable   

 

18. Distance of the Household from nearest service stations/ institutes 

Service Station/Institute Distance(km) 

Health Centre  

Market Place  

Educational Institution  

Upozilla Headquarter  

 

19. Do you know the rate of interest of your loan?               1. Yes, 2. No 

20. Did you ask the loan officer about the interest rate?             1. Yes, 2. No 

21. If asked what amount they have told?  

22. How do you repay the ―kistti‖?          From income=1,taking loan=2,taking loan from 

NGO=3,Selling asset=4,All of these=5,6=1+2,7=1+2+4.Others=8. 

50



 
 

23. From how many NGO, your family had taken loan/asset? 

24. What is the total amount of outstanding loan at present?                         TK 

25. Without NGO, what is your family‘s total debt at present?                               TK 

26. What was your family‘s total loan amount before taking loan/asset?                  TK 

27. What were the reason for your family‘s debt amount increase/decrease?.        Taking 

loan=1,Increased family member=2,Family income not increased=3,Earning member number 

decreased=4, Earning member number increased=5,other=6, 

28. What is the family‘s total savings at present? 

29. What is the family‘s total savings before taking loan/asset?     

30. Does the NGO monitor the sector of officially allocated credit/asset?             1. Yes, 2.No 

31. What is the step taken by NGO if the loan is not invested in allocated sector?                 

Nothing=1, Threat for no further loan=2, Threat for punishment=3,Others=4. 

32. Did NGO provide any training on that particular sector?               1. Yes, 2.No 

 

33. Does the NGO monitor about the overall performance of the invested sector?               1. Yes, 

2.No 

34. Do you think that your family‘s income condition/economic condition improved a lot due to 

taking loan/asset?                 1Yes, 2.No 

35. Why are you taking regularly loan?       For daily expenditure& accidental cost 

covering=1,Increase income=2,For repaying previous loan=3,All of these=4,Other=5. 

36. How many members of your family took micro credit?   

37. Do you want to stop taking loan in near future?                1.Yes, 2.No 

 

 

 

 

Name and Signature of the interviewer:            Date:                               Time: 
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Chapter 3

Microcredit, the Timing of Strategic

Default, and the Role of Third Party

Lending

3.1 Introduction

The microcredit program was initiated in the 1970s to alleviate poverty and to eman-

cipate the poor from ‘exploitive’ moneylenders in the rural credit market.

Joint liability and frequent repayment instalments are two major characteristics of

the microcredit contract. In addition, the very high repayment rate is the most cited

and acclaimed indicator of the success of the microcredit program. However, there is

growing evidence that in spite of the high repayment rates, the impact on microenterprise

growth and household income is minimal (Banerjee et al., 2015; Karlan and Zinman,

2011, Kaboski and Townsend, 2011, Angelucci et.al., 2015, Augsburg et.al., 2015, At-

tanasio et.al., 2015, Crpon et.al., 2015, Tarozzi et.al., 2015).The early theoretical works

of Stiglitz (1990), Varian (1990), Ghatak (1999) have identified joint liability as the key

factor contributing to the high loan-recovery rates. On the other hand, practitioners

strongly believe that high repayment frequency, which they define as fiscal discipline, is

also essential to achieving a high repayment rate, particularly in the case of poor borrow-

ers.
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However, the microfinance literature shows that joint liability has a potential cost

(Banerjee, Basely and Guinnane 1994, Fischer, 2010). Although the cause and effect are

not clear, over the last two decades a large number of micro-lenders have converted their

programs from joint liability to individual liability (Fischer and Ghatak, 2010). This

change has not had a noteworthy negative impact on repayment rate which weakens the

key role of joint liability in high repayment rates as was established in the earlier micro-

finance literature (Stiglitz, 1990, Varian 1990, Ghatak, 1999). Using a randomized field

experiment in the Philippines, Gine and Karlan (2009) found that individual liability

does not increase the default rate. Therefore, the important and relevant question is:

Which characteristics of the microcredit contract can explain the continuing very high

repayment rate in the presence of the individual liability contract? In recent microcredit

literature, which is dominated by few empirical studies with mixed findings, academics

and researchers are focusing on the frequent instalment feature of the microcredit con-

tract. Bottomley (1975) looked at the risk of default in several types of lending institu-

tions: money lenders, commercial banks, cooperatives and government credit agencies.

The results showed that the risk of default increased from money lenders, to commercial

banks, to cooperatives, with government credit agencies having the highest risk of default.

Mukherjee (2013) also found that the interest rate was higher in the informal sector than

in the formal sector and argued that if the same interest rate is charged in both sectors,

the default rate will be lower in the informal sector. In his book titled ’Banker of the

Poor’, Muhammad Yunus, who was a pioneer of the contemporary micro-credit program,

asserted that being poor microcredit borrowers are tempted to spend borrowed money

on current consumption. It is more convenient for borrowers to repay a small amount of

money but more frequently rather than a significant sum of money at a time (Banker to

the Poor, p.114).

Therefore, the ‘Grameen model’ reduce the lending risk using frequent repayment of

instalments(Field et al., 2012). Using a field experiment in India, Field et al., (2011)
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contrasted the classic microfinance contract which requires that repayment begins imme-

diately after loan disbursement with a contract that included a two-month grace period.

The results showed that shifting to a grace-period contract increased short-run business

investments and long-run profits, but the variance of profits and default rates increased.

The focus of the current study is to develop a simple model to analyze the frequent

instalment characteristics of the microcredit contract and its implications. We show that

the chance of default can be reduced when frequent installments create an opportunity

for strategic default at different time periods of the contract. This feature of the con-

tract, along with a low level of collateral, makes the single instalment loan not feasible for

MFIs. The modeling of the timing of strategic default to explain the importance of mul-

tiple instalments, which has never been studied in the theoretical microfinance literature,

is the main contribution of this paper. One of the major objectives of the microcredit

program was to free the poor borrower from informal money lenders. Unfortunately,

evidence shows that MFIs and informal money lenders co-exist in the market and that

there is a link between the micro-credit program and the interest rates of the informal

money lenders (Berg et.al. 2013, Guirkinger 2008, Mallick, 2011, Jain and Mansuri, 2003).

Mookherjee and Motta (2014) analyzed the implications of the co-existence of MFIs and

informal lenders and concluded that the entry of MFIs in the market is Pareto improving

for borrowers irrespective of the effects on informal interest rates. Berg et. al., (2013)

used both cross sectional and panel data from Bangladesh to show that high coverage by

MFIs increases money lenders interest rates significantly, but it reduces the dependence

on informal credit, which might be due to the ’cream skimming’ effect of the MFI lending.

Mallick (2011) also found that MFI coverage increased the interest rates charged by mon-

eylenders. In addition, the higher demand for moneylender loans is due to the frequent

and tight repayments of MFI loans and the insufficient, seasonal working-capital of MFIs.

Risk-averse households may prefer more costly informal loan because of its easier repay-

ment conditions(Guirkinger, 2008). But the link between high frequency of instalments
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in micro-credit loans and the existence of informal money lenders has not received enough

consideration in the theoretical literature.

The purpose of the model developed in this paper is also to showcase the interlinkage

between MFIs and informal money lenders, focusing on the high repayment frequency

channel. The model demonstrates that under certain conditions, repayment instalments

which are due before the return of the project create unequal incentives to commit strate-

gic default at different time periods of the contract. Such incentives along with the low

collateral of the poor borrower force microcredit borrowers to borrow from third-party

lenders to repay the MFI. An extended model shows that the interlinkage between MFIs

and IMLs remains valid even in the case of the “benevolent” MFI, where the MFIs ob-

jective is not only its own profit but also higher income for the borrower.

A few and predominantly empirical studies have analysed the role of frequency of

repayment installments in reducing default in MFIs and in establishing the interlinkage

between MFIs and informal lenders. However, these studies have not addressed dynamic

incentives that are due to the timing of strategic default and the level of collateral.

We find only two relevant theoretical studies by Jain and Mansuri (2003), and Fischer

and Ghatak (2010). These studies, however, differs from this study both in terms of

methodology and findings to explain the rationale behind the high-frequency instalments

of the microcredit program.

Using a theoretical model, Fischer and Ghatak (2010) addressed an important ques-

tion: Why do poor borrowers choose loans that have high-frequency installments when a

rational borrower, should prefer more flexible repayment schedule?. They showed that the

optimal contract in terms of loan size requires frequent repayment installments because

the borrowers are present-biased. This could result in over- borrowing, which may re-
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duce the borrower’s welfare. The intuition behind their finding is that due to the present

bias of borrowers, immediate gain to defaulting on a very large repayment is larger and

subject to high temptation compared to when these repayments are spread out, and in-

stantaneous repayment burden decreases over time. Almost one-third of MFIs borrower

in India exhibit present-biased preferences (Bauer et al. 2012) which is similar to the

Philippines and the United States (Ashraf, Karlan, and Yin 2006, Meier and Sprenger,

2010). While Fischer and Ghatak (2010) model the relationship between present bias and

frequent repayment, focusing on the borrower’s behavior under the assumption that loan

does not affect income (consumption loan), this study focuses on the lender’s behavior

with standard preferences of borrowers in modeling interlinkage among multiple repay-

ments, informal money lender, level of collateral and the incentive to strategic default

under the assumption that loan is used for investment, not for consumption.

In an another theoretical study, Jain and Mansuri (2003) showed that since borrow-

ers are required to repay their loan in a schedule of high frequency of instalments which

begin after one week of loan disbursement, this helps informal lenders to persist in the

credit market in parallel to the formal sector because borrowers need to borrow from in-

formal sector to repay the loan in the formal sector, and MFIs benefits from the superior

monitoring capacity of moneylenders. Both of the higher volumes of the loan and higher

interest rate in the informal credit sector are due to high-frequency instalments in the

formal sector. Jain and Mansuri (2003) modeled the moral hazard problem that MFI

faces and chooses a contract to maximize borrowers surplus subject to borrowers incen-

tive and participation constraint. They have suggested that frequent instalment feature

of the microcredit contract is due to the information asymmetries that persist between

borrowers and MFIs. Their findings remain valid under the condition that MFIs operate

in an environment where informal lenders are well established. Contrary to their model,

we do not explicitly consider information asymmetries. We maximize MFIs total return

subject to the incentive constraints of borrowers to show that profit maximizing MFIs
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chooses the amount of loan in such a way to maximize their total return where single

instalment loan is not feasible for MFIs due to the incentive to strategic default and low

level of collateral, but multiple instalment loan is feasible and increases the total return

to MFIs through co-opting the informal lender though borrowers need to repay more in

total comparing to a single instalment loan.

The remainder of the paper is organized as follows. In Section 3.2, we explain the

basic features and assumptions of the model. Section 3.2.1 illustrates the model of a

single instalment repayment loan and explains equilibrium of the MFIs. Section 3.2.2

demonstrates the model of a two-instalment repayment loan. In Section 3.2.3, we extend

our basic model to incorporate the poverty reduction objective of the MFIs. Section 3.3

summarizes the findings of the study and critically analyzes the intuition and implication

of the findings. In Section 3.4, we have suggestive conclusion.

3.2 The Model

The three-period model developed in this study examines two different frequencies of

repayment installments. The three periods are defined as period 1, period 2 and period

3. Five basic assumptions of the model are:

(i) The MFI works as a monopolist who offers a loan amount (L) to the borrower.

The borrower uses this loan not for consumption but as an investment to generate

income.

(ii) The borrowers saving is zero in each period.

(iii) The return from investment in period 2 is zero and the return in period 3 is y.

(iv) The borrower and lender have time preferences which are represented by 0 < δ < 1.
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(v) The cost of default, which is also treated as the collateral, is the constant C which

is less than L. The lender offers the contract in period 1 and the borrower, who

accepts the contract, invests it in the same period.

The model considers two possible credit contracts: the single instalment repayment

and the two instalment repayment contract. In the single installment contract scenario,

the MFI offers amount L in period 1 which is then invested by the borrower in the same

time period. The borrower repays the gross amount (M0) in period 3, and this is the only

installment for the repayment of the loan. In the two installment contract scenario, the

MFI offers amount L in period 1 which is then invested by the borrower in the same time

period and the initial model is extended by assuming that the borrower needs to repay

the gross amount (M1) in period 2 and the gross amount (M3) in period 3. Therefore the

borrower needs to pay the total (M1 + M2) to the MFI in two instalments. In period 2,

the gross amount (M1) and (M2) instead of only in period 3. Since there are no returns

from the investment in period 2, by assumption, the borrower has to borrow M1 from

a third party, the informal money lender, at a gross interest rate R > 1 in period 2 to

repay the MFI loan. The borrower will have to pay RM1 to the informal money lender in

period 3. Therefore, the borrower has to repay a total gross amount (RM1 +M2) for the

loan. It is also assumed that due to informational advantage, the local informal money

lender can recover a proportion (0 < α ≤ 1) of RM1 in period 3 if the borrower absconds

with M1 in period 2. For simplicity, we start with α = 1, which implies that the informal

moneylender can recover the whole amount RM1 in period 3 in case of default.

An important condition in both scenarios is that in any period, the borrower only

repays if the present value of the return on investment is greater than or equal to the

payoff from not investing and committing strategic default. Within this framework, we

solve for the maximum total return to MFIs for which repayment is incentive compatible.
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3.2.1 Scenario I: Single Instalment Repayment Loan

Period 1:

In period 1, the borrower invests and repays the MFI if the present value of the return from

the investment is greater than or equal to the payoff from not investing and committing

strategic default. That is,

δ2(y −M2) ≥ L− C.

The left-hand side of this inequality is the present value of the investment return and

the right-hand side is the payoff from not investing and committing strategic default in

period 1. This implies that

M2 ≤ y − 1

δ2
(L− C). (3.1)

Period 2:

Since the borrower has invested the whole amount in period 1, the borrower does not have

any money left with which to default in period 2. Therefore, the default payoff in period

2 is the negative value of the collateral. This implies that

δ(y −M2) ≥ −C.

The left-hand side of this inequality is the present value of the return of investment

and right-hand side is the payoff of committing strategic default in period 2. This requires

M2 ≤ y +
1

δ
C. (3.2)

Period 3:

Borrowers receive a return y and repay M2 to MFIs if:

(y −M2) ≥ y − C.
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The left side of this inequality is the present value of the investment return, and the

right side is the payoff from committing strategic default in period 3.

This implies

M2 ≤ C. (3.3)

The lenders objective is to maximize the return subject to the incentive compatibility

repayment constraints, that is, to maximize the lender’s objective function:

δ2M2 − L ≥ 0.

Subject to the incentive compatibility repayment constraints:

(1) M2 ≤ y − 1
δ2 (L− C), (2) M2 ≤ y + 1

δ
C and (3) M2 ≤ C.

Figure 3.1: The Single Instalment Repayment Loan from MFIs.
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Comparing equation (1), (2) and (3) we have, M2 = C < − 1
δ2C if y > 1

δ2L+(1− 1
δ2 )C.

Figure 3.1 shows the return in three time periods. Therefore, the maximum return that

the MFIs can afford to have in order to prevent strategic default from the borrower is

M2 = C. This suggests that the single instalment repayment loan is not feasible for MFI’s

under the assumption that L > C because the MFIs maximum return, C is less than the

amount lent, L. So, in a single instalment repayment loan a monopolist MFI can lend only
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to those borrowers who have collateral greater than the borrowed amount, C > L. But as

the MFIs provide loans to the poor borrower, the condition C > L requires that the loan

be very small because the poor borrower has little collateral, which consequently reduces

the number of eligible applicants. Moreover, borrowers who have enough collateral will

borrow from the standard banking system at a lower interest rate.

3.2.2 Scenario II: Two Instalment Repayment Loan

The Basic Model

In addition to the basic assumptions mentioned in section 3.2, scenario II has following

assumptions:

(i) Since the first instalment to the MFI, M1, is due in period 2, the borrower must bor-

row M1 from a third party (informal money lender) at a gross interest rate R > 1,

and the borrower will have to repay RM1 to the money lender in period 3.1

(ii) α = 1, implies that the informal moneylender can recover all of RM1 in period 3 in

case of default

(iii) The second instalment, M2 > 0 is due in period 3, after the borrower gets the

investment return.

τ is the cost of lending each dollar incurred by the informal money lender who will lend

if the present value of the return (δRM1) is equal to the total cost of lending (1 + τ)M1.

δRM1 = (1 + τ)M1

This implies:

R =
1 + τ

δ

1If the borrower borrows (M1 + L) from MFI, the maximum return to the MFI in period 3 will
be,M2 = C < L. Therefore, the MFI will not offer this loan.
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Period 1:

The borrower invests L in period 1 and repays the loan to the MFI if the present value

of the investment return is greater than or equal to the payoff from not investing and

committing strategic default in period 1.

δ2(y −M2 −M1R) ≥ L− C

The left-hand side of this inequality is the present value of the return of investment

and the right-hand side shows the payoff from not investing and committing strategic

default in period 1. This requires

M2 ≤ y −M1R−
1

δ2
(L− C) (3.4)

The slope of this incentive compatibility constraint is:

dM2

dM1

= −R = −1 + τ

δ
.

Period 2:

In period 2,(M1) is borrowed from the informal money lender and repaid to the MFI if:

δ(y −M2 −M1R) ≥M1 − (C + δRM1)

The left-hand side of this inequality is the present value of the return of investment

and right-hand side shows the payoff from committing strategic default in period 2. In

this period, the borrower can default with the M1 on both the MFI and the informal

money lender incurring a total cost of default, (C + δRM1).

This requires

M2 ≤ y − 1

δ
M1 +

1

δ
C (3.5)
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The slope of this incentive compatibility constraint is:

dM2

dM1

= −1

δ

Period 3:

The borrower receives the return y and repays both the MFI and the money lender if:

(y −M2 −M1R) ≥ y −M1R− C

The left-hand side of this inequality is the present value of the return of investment and

right-hand side shows the payoff from committing strategic default in period 3. This

requires

M2 ≤ C (3.6)

The slope of this incentive compatibility constraint is: dM2

dM1
= 0 The MFIs objective is to

maximize its objective function δM1 + δ2M2 − L ≥ 0 subject to the following incentive

compatibility repayment constraints:

(4) M2 ≤ y −M1R− 1
δ2 (L− C)

(5) M2 ≤ y − 1
δ
M1 + 1

δ
C

(6) M2 ≤ C

Equilibrium:

Constraints in period 1 and in period 3 are binding.

This equilibrium is shown in Fig. 3.2.

In the equilibrium: C = y −M1R − 1
δ2 (L− C) ⇒ M1 = 1

R

[
y − ( L

δ2 − 1)C
]

and M2 = C.

The total return to the MFI, (M1 +M2) > C is unambiguous because M1 > 0 and

M2 = C (3.7)
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Analysis of both single-instalment repayment and two-instalment repayment loan breed

the following two propositions:

Proposition I:Since the maximum repayment-incentive compatible return to MFIs, M2 =

C is lower than the amount of the loan, the single-instalment repayment loan is not fea-

sible for MFIs under the assumption that there is no investment return for borrowers in

period 2 and L > C.

Figure 3.2: Two Instalment Repayment Loan, Borrowing both from MFIs and Moneylen-
der: Basic Model.
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Proposition II:In the presence of a very powerful money lender (α = 1), MFIs

can extract more (M1 + M2 > c) from the two-instalment repayment loan than from the

single- instalment repayment loan because the informal money lender is now involved in

the transaction. Thus while the borrower needs to pay more in total (RM1 +M2), the two

instalment repayment loan is mutually beneficial for the MFIs and for the informal money

lender.

Both of these propositions remain valid under the assumption that 0 < α < 1.(See

Appendix 3.A)
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3.2.3 Extended Model

In this section we relax one of the basic assumptions of our model that a microfinance

institution (MFIs) is a profit maximizing monopolist. The main goal of the MFIs is not to

earn profit but to alleviate or reduce poverty by increasing the income of poor households.

To address this fact, now we assume that the MFIs objective is not only profiting from but

also increasing the welfare of the poor borrower. This is reflected in the MFIs objective

function in the following manner:

θ(δM1 + δ2M2 − L) + (1− θ)[y − (δRM1 + δ2M2)] (3.8)

Where, 0 < θ < 1 is the weight that the MFI assigns to its net return and (1 − θ) is

the weight that the MFI assigns to the borrowers net return. The main purpose of this

section is to analyze the impact of the altruistic objective of the MFI on the findings of

the basic model in the previous section. This altruistic objective of the MFI does not

have any effects on the incentive compatibility constraints of the borrower.

The slope of the MFIs objective function is:

dM2

dM1

=
R− θ(1 +R)

(2θ − 1)δ

Equilibrium in the Extended Model:

Constraint in period 1 and period 3 is binding and we can achieve the same results as in

the basic model if the following two conditions hold along with the condition in the basic

model:

1. If the slope of the MFIs objective function is lower than the slope of the constraint in

period 1 then

R− θ(1 +R)

(2θ − 1)δ
< R⇒ θ >

( R(1 + δ)

1 +R(1 + 2δ)

)
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2. If the slope of the MFIs objective function is higher than the slope of the constraint

in period 3 then

R− θ(1 +R)

(2θ − 1)δ
> 0⇒ θ <

[ R

(1 +R)

]
Hence, equilibrium in section 3.2.2 is still valid if:

( R(1 + δ)

1 +R(1 + 2δ)

)
< θ <

[ R

1 +R

]
and C < y − 1

δ2
(L− C)⇒ y >

1

δ2
+
(

1− 1

δ2

)
C

as shown in Fig. 3.3.

Proposition III:If the weight assigned to the profit maximization goal of the MFI, (θ)

is
(

R(1+δ)
1+R(1+2δ)

)
< θ <

(
R

1+R

)
then the multiple instalment repayment loan is preferred to

a single instalment repayment loan to reduce strategic default and to increase the total

return to the MFI through inclusion of the informal money lender in the market.

This proposition also remains valid under the assumption that 0 < α < 1 (See Ap-

pendix 3.A).

Figure 3.3: Two Instalment Repayment, Borrowing both from MFIs and Money Lender:
Extended Model
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3.3 The Intuition and Implications of the Findings

An analysis of both single instalment loans and two instalment loans revealed that

single-instalment repayment loans are not feasible for MFIs. This is due to the poor

borrowers inability to provide enough collateral and the incentive to commit strategic

default which is a consequence of frequent instalments. However, MFIs can offer a single

instalment repayment loan if two conditions are satisfied. First, the amount of collateral

must be higher than the amount of the loan (C > L). This condition means that MFIs

can lend only to those borrowers who have collateral higher than the loan amount, which

reduces the number of eligible borrowers because poor borrowers are unlikely to have

enough collateral. Furthermore, even if borrowers do have enough collateral they will

not borrow from an MFI since they can get lower interest rate loans from mainstream

commercial banks.

Second, along with the condition that the collateral be higher than the loan, the weight

assigned to the poverty reduction goal by the MFI must exceed a certain limit, θ <
[

R
1+R

]
.

This condition embroils the degree of profit maximization goal of MFIs along with the

size of the collateral. This more restrictive condition implies that if the weight assigned

by the MFI to the poverty reduction goal exceeds a certain limit, the MFI allows the

borrower to repay in one instalment at the end of period 3 in order to have more return

on the project. However, this condition reduces the total return for the MFI, and the

MFI lends only if C > L in order to reduce the strategic default. Under both of these

conditions, the maximum return for MFIs is the same, M2 = C and the informal money

lender does not exist in the market. Although this single instalment repayment loan is

feasible under these conditions it is not desirable for any of the three parties involved,

namely the MFIs, money lenders and borrowers due to the above mentioned problems.

On the other hand, in the presence of a powerful moneylender, a two-instalment re-
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payment loan, both with and without the poverty reduction goal of the MFI, generates

a higher total return for the MFI than a single-instalment repayment loan. This condi-

tion raises the important question of why MFIs need to include informal money lenders

who are less vulnerable to strategic default? This is due to the fact that when borrow-

ers need to borrow from powerful money lenders to repay MFIs in period 2, it becomes

more difficult for the borrower to commit strategic default on the money borrowed from

the MFI due to the superior monitoring capacity of moneylenders that increases the cost

of default. Since the MFIs know that borrowers have to borrow from powerful money

lenders in period 2 because there is no return from the project at that time, borrowing

from the informal money lender increases the borrower’s cost of default both in period 2

and in period 3. This reduces the borrower’s incentive to commit default. In this way,

the inclusion of the informal money lender reduces the MFIs risk of strategic default. At

the same time, money lenders also become interested in the two-instalment repayment

loan because they would be excluded from the market if the MFI were to offer a single-

instalment repayment loan. Therefore, the two-instalment repayment loan benefits both

the MFI and the informal money lender.

In short, the findings have implications for all the parties involved. First, for MFIs,

multiple instalment repayment loans increase the total return and may cause an increase

in repayment rates. This is due to the inclusion of the moneylender which reduces the

incentive of the borrower to commit strategic default by increasing the cost of default.

Second, while borrowers will need to pay more in total when compared to a single in-

stalment loan, these multiple instalment loans increase borrowers access to the credit

system. Third, for money lenders, the multiple instalment repayment loan and the loan

from the informal money lender complement each other which creates a larger market for

the money lender. This would not be possible if the single-instalment repayment loan

were offered.
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3.4 Conclusion

The three-stage microfinance model developed in this study reveals that the single

instalment loan is not feasible due to the fact that the maximum repayment incentive-

compatible return to MFIs is lower than the amount of the loan. As a consequence, MFIs

offer multiple instalment loans in an environment where instalments are due before the

borrower gets the return from the project which forces the poor borrower to borrow from

a powerful informal money lender to repay MFIs. Multiple instalment loans reduces the

borrowers incentive to strategic default by increasing the cost of default due to superior

monitoring capacity of the informal money lender. Moreover, MFIs total return from the

multiple-instalment repayment loan is higher than the return from the single instalment

repayment loan. However, it increases the access of the borrower to the microcredit

program. Therefore, the main finding of this study clearly answers the little studied

question in the microfinance literature: Why MFIs offer multiple-installment loans to the

poor borrower? This study argues that offering multiple-installment loans is a mission-

drift for the MFIs because one of the primary goals of the microcredit program was

to free the poor borrower from “exploitive” money lenders. The results do not change

notably when we consider a benevolent MFI whose objective is not only profiting, but

also increasing the income of the borrower.
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3.A Appendix

We now assume that in a two instalment repayment loan informal money lender can’t

recover the whole amount RM1 in case of default by the borrower, but able to recover

a fraction of the amount, RM1, which implies that 0 < α < 1. All other assumptions

remain same as before.

Scenario II: Two Instalment Repayment Loan

Period I:

Borrower invests L in period 1 and repay the loan to MFIs if the present value of the

return of investment is greater than or equal to the payoff from not investing and running

away with the loan from MFIs.

δ2(y −M2 −M1R) ≥ L− C ⇒M2 ≤ −M1R−
1

δ2
(L− C) (3.A.1)

dM2

dM1

= −R = −1 + τ

δ

Period 2:

Borrower borrows from informal money lender and repay to MFIs if:

δ(y −M2 −M1R) ≥M1 − C − δαRM1 ⇒M2 ≤ y −
[
R(1− α) +

1

δ

]
M1 +

1

δ
C (3.A.2)

dM2

dM1

= −
[
R(1− α) +

1

δ

]
= −

[1 + (1− α)(1 + τ)

δ

]
Period 3:

The borrower receives the return and repays both to MFIs and the money lender if:

(y −M2 −M1R) ≥ y − αM1R− C ⇒M2 ≤ C − (1− α)RM1 (3.A.3)
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dM2

dM1

= −(1− α)R = −1− α)(1 + τ)

δ

Different Possibilities of Equilibrium:

Possibility I: Constraint in period 1 and period 3 are binding

Under this possibility, constraint in period 1 and period 3 are binding if the following

conditions hold:

Figure 3.A.1: Two Instalment Repayment, Borrowing both from MFIs and Money Lender.
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1. C < y − 1

δ2
(L− C)⇒ y2 >

1

δ2
L+

(
1− 1

δ2

)
C

2.
δy + C

1 +Rδ(1− α)
>

1

R

(
y − 1

δ2
(L− C)

)
⇒
[ δ

1 +Rδ(1− α)
− 1

R

]
y ≥

( 1

Rδ2
− 1

1 + δR(1− α)

)
C − L

Rδ2

3.
1

(1− α)R
C >

1

R

(
y − 1

δ2
(LC)

)
⇒ y <

L

δ2
−
( 1

δ2
− 1

1− α

)
C
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So in equilibrium:

C − (1− α)RM1 = y −M1R−
1

δ2
(L− C)⇒M1 =

1

αR

[
y − L

δ2
+
( 1

δ2
− 1
)
C
]

and

M2 =
(1− α
αδ2

)
L+

[
1−

(1− α
α

)( 1

δ2
− 1
)]
C −

(1− α
α

)
y

Total return to MFIs:

M1 +M2 =
[1−R(1− α)

αR

][
y2 −

L

δ2

]
+
[1− δ2 −R(1− α) +Rδ2

αδ2R

]
C (3.A.4)

Equation (3.A.4) shows that M1 +M2 > C for any δ ≥
√

L
y2

if

1− δ2 −R(1− α) +Rδ2 > αδ2R

⇒ (1− δ2)[1−R(1− α)] > 0⇒ [1−R(1− α)] > 0⇒ α >
(

1− 1

R

)
⇒ α >

(
1− δ

1 + τ

)

Possibility II: Constraint in period 2 and period 3 are binding

Under this possibility, constraint in period 2 and period 3 will be binding if the fol-

lowing conditions hold:

1. C < y + 1
δ
C ⇒ y > C

(
1− 1

δ

)
2. 1

R

(
y − 1

δ2 (L− C)
)
> δy+C

1+Rδ(1−α)
⇒
[

1
R
− δ

1+δR(1−α)

]
y > L

Rδ2 −
(

1
Rδ2 − 1

1+δR(1−α)

)
C

3. 1
(1−α)R

C > δy+C
1+Rδ(1−α)

⇒ y < C
[
1 + 1

δR(1−α)
− 1

δ

]

Hence in equilibrium:

y −
[
R(1− α) + 1

δ

]
M1 + 1

δ
C = C − (1− α)RM1

⇒M1 = δy + C(1− δ) and

M2 = C[1−R(1− α)(1− δ)]−Rδ(1− α)y
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Figure 3.A.2: Two Instalment Repayment, Borrowing both from MFIs and Money Lender.
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Total return to MFIs:

M1 +M2 = δy + C(1− δ) + C[1−R(1− α)]−Rδ(1− α)y

⇒M1 +M2 = δy[1−R(1− α)] + C[1 + 1− δ −R(1− α)(1− δ)]

⇒M1 +M2 = δy[1−R(1− α)] + C[1 + (1− δ)(1−R(1− α))]

(3.A.5)

Equation (3.A.5) shows that M1 +M2 > C for any 0 < δ < 1 if

[(1− δ)(1−R(1− α))] > 0⇒ α >
(

1− 1
R

)

Analysis of both single instalment repayment and two instalments repayment under

different possibilities breed the following two important propositions:

Proposition A.I: If the return from the investment is zero during first instalment of the

loan, single instalment repayment loan is not feasible for MFIs under the assumption that

L > C because the maximum repayment-incentive compatible return to MFIs, M2 = C is

lower than the amount of the loan, L.
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Proposition A.II: In the presence of powerful money lender
(
α > 1− 1

R

)
, the monop-

olist MFIs can extract more (M1 +M2 > C) from two instalment repayment loan through

inclusion of the money lender in the market, which is mutually beneficial both for the

MFIs and informal money lender compared to a single instalment repayment loan, but the

borrower needs to pay more in total, (RM1 +M2).

Extension of the Basic Model

In this section we relax one of the main assumptions of our model that microfinance

institutions (MFIs) is a profit maximizing monopolist. The main goal of the MFIs was

not to earn profit but to alleviate or reduce poverty by increasing the income of the poor

household. To address this fact, now we assume that MFIs objective is not only profit

maximization but also increasing the welfare of the poor borrower by increasing net return

of the borrower which is reflected in the MFIs objective function in the following manner:

θ(δM1 + δ2M2 − L) + (1− θ)
[
y − (δRM1 + δ2M2)

]
(3.A.6)

Where, 0 < θ < 1 is the weight that MFIs assign on its own net return and (1 − θ) is

the weight that MFIs assign on borrowers net return. The main purpose of this section is

to analyze if this altruistic view of the MFIs has any impact on the findings of the basic

model in previous sections.

The slope of the objective function (equation 3.A.6) is:

dM2

dM1

=
R− θ(1 +R)

(2θ − 1)δ

Different Possibilities of Equilibrium:

Possibility I: Constraint in period 1 and period 3 are binding

We can have the same results as in Possibility I in the previous section if the following
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two conditions hold along with the conditions in section 3.3:

1.If the slope of the MFIs objective function is lower than the slope of the constraint in

period 1:

R− θ(1 +R)

(2θ − 1)δ
< R⇒ θ >

( R(1 + δ)

1 +R(1 + 2δ)

)
and

2. If the slope of the MFIs objective function is higher than the slope of the constraint

in period 3

R− θ(1 +R)

2θ − 1)δ
> (1− α)R⇒ θ,

[ R[1 + δ(1− α)]

(R + 3)[Rδ(1− α)]

]

So, Possibility I is still valid if:

( R(1 + δ)

1 +R(1 + 2δ)

)
< θ <

[ R[1 + δ(−α)]

(R + 3)[Rδ(1− α)]

]

Possibility II: Constraint in period 2 and period 3 are binding

This possibility is still feasible if following two conditions hold along with the conditions

in section 3.3:

1. If the slope of the MFIs objective function is higher than the slope of the constraint

in period 3

R− θ(1 +R)

(2θ − 1)δ
> (1− α)R⇒ θ <

[ R[1 + δ(1− α)]

(R + 3)[Rδ(1− α)]

]
and

2. If the slope of the MFIs objective function is less than the slope of the constraint in

period 2

R− θ(1 +R)

(2θ − 1)δ
< R(1− α) +

1

δ
⇒ θ >

((1 +R) +Rδ(1− α)

3 +R + 2Rδ(1− α)

)
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So, Possibility II is still valid if:

((1 +R) +Rδ(1− α)

3 +R + 2Rδ(1− α)

)
< θ <

[ R[1 + δ(1− α)]

(R + 3)[Rδ(1− α)]

]
(3.A.7)

This analysis demonstrates that if the MFIs objective is not only profit maximization

but also to reduce poverty of the borrower, findings in section 3.3 are still valid under the

condition that the value of the weight that MFIs assign on its profit maximizing goal re-

main within a range as in equation 3.A.7. This implies that multiple instalment repayment

loan may still be preferable to MFIs even if it has the altruistic view to the poor borrower.

Proposition A.III: For

( R(1 + δ)

1 +R(1 + 2δ)

)
< θ <

[ R[1 + δ(1− α)]

(R + 3)[Rδ(1− α)]

]
is the weight assigned to the profit maximization goal of the MFIs, the multiple instalment

repayment loan is preferred to a single instalment repayment loan to reduce strategic default

and to increase total return to MFIs through inclusion of the informal money lender in

the market.

80



Chapter 4

Microcredit Contract Design: A Macroe-

conomic Evaluation

4.1 Introduction

Microfinance institutions (MFIs) have experienced tremendous growth during the past

10 to 15 years throughout the world. The number of microcredit borrowers increased from

7.6 million in 1997 to 155 million in 2010, more than 20-fold increase (The Microcredit

Summit Campaign 2012). The fascinating growth of microcredit justifies a macroeconomic

evaluation of its impacts, as a significant proportion of the population in many countries is

now accessing microcredit. This is expected to have direct and indirect effects on macroe-

conomic aggregates and the income distribution. For example, in Bangladesh, 46 percent

of rural households are microcredit borrowers, and more than 80 percent of the popula-

tion lives in the rural areas. As of 2014, there were 34 million microcredit borrowers in

Bangladesh - more than 21 percent of the population (CDF, 2014, Raihan et.al., 2017).

Despite the growth of microcredit, there have thus far only been a small number of stud-

ies examining its macroeconomic effects. This study contributes to this nascent literature.

The majority of the existing macroeconomic literature has involved an economet-

ric analysis, and these studies have generally found the effect of microcredit on GDP

growth to be positive (Donou-Adonsou, et.al., 2015, Maksudova, 2010, Alimukhamedova

& Hanousek, 2015, Imai et.al. 2012). Macroeconomic performance affects the effectiveness
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and sustainability of a microcredit program, and microcredit may also enhance a coun-

trys macroeconomic performance (Ahlin, Lin & Maio, 2011, Marconi & Mosley, 2006).

Although existing studies have used econometric techniques to deal with the bi-directional

causality between financial development and economic growth, those techniques are not

beyond criticism. Moreover, it is crucial to consider the general equilibrium effects of

microcredit, and an econometric analysis such as those above cannot capture such ef-

fects. There are multiple mechanisms through which microcredit can have an impact

on macroeconomic aggregates and the income distribution - some may have positive ef-

fects, and others negative effects and the net effects should depend on the magnitude of

these two opposing effects. It is likely that these mechanisms vary across countries, given

differing financial environments and differences in the nature and characteristics of the

microcredit program itself.

This study aims to fill this gap in the literature by analysing the macroeconomic

and distributional effects of microcredit programs across countries using a general equi-

librium approach. We develop a comprehensive model of financial intermediation and

occupational choice with credit market imperfections and calibrate our model using cross-

country variation in microcredit and the economy more generally. We calibrate to data

for 21 countries from different regions of the world including low-income, lower-middle

income, upper-middle income and high-income countries. Our calibrated model matches

targets in the data for these 21 countries quite closely. We perform six policy experiments

with this benchmark model for each country which highlights the potential impact of

interventions related to credit provision in these countries. These policies are a subsidy to

lending in the commercial banking sector, business training, improved credit information

for commercial banks, microcredit, subsidised microcredit, and high-frequency repayment

of microcredit loans.

The remainder of this chapter is organised as follows. The next section provides an
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analytical review of existing literature related to this paper. Section 4.3 provides the

model of this study. In Section 4.4 we explain the calibration of the benchmark economy.

Section 4.5 presents the analysis of all policy experiments results and in Section 4.6

we present a summary of the results with some concluding remarks.

4.2 Review of Literature

There are three general perceptions about the macroeconomic impact of microfinance.

First, if microfinance improves the economic conditions of the average borrower, then it

should have a positive macroeconomic effect. This view may be misleading because aggre-

gating individual welfare to derive the macroeconomic impact ignores general equilibrium

effects.

Second, microfinance is perceived to accelerate the development of the financial sec-

tor, and it is commonly believed that financial development leads to economic growth.

Hence, microcredit should lead economic growth (Bhattarai, 2015). An empirical analy-

sis based on a sample size of 70 developing countries over 2002-2011 demonstrated that

growth of microfinance loan has a positive but slow effect on economic growth and total

factor productivity, but failed to find any positive effects on investment and education

(Donou-Adonsou, Ficawoyi & Kevin, 2015). Using the MIX data set, Maksudova (2010)

examined the direct effect of microcredit on GDP growth in 102 countries and found a pos-

itive impact of microcredit on GDP growth. However, the transfer channels of microcredit

to GDP growth varies among low and middle-income countries. Evidence suggests that

microfinance causes growth only in less developed countries where the formal financial

sector is immature(Maksudova, 2010). Alimukhamedova & Hanousek (2015) also found

similar results that microcredit can have significant long-term macroeconomic effects,

but it varies significantly across countries due to the difference in the macroeconomic-

institutional environment, where a weaker macroeconomic environment is associated with
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more pronounced effects of microcredit on macroeconomic aggregates. Using MIX data

for 61 countries, both cross-sectional and panel data analysis by Imai et.al (2012) con-

cludes that microcredit has positive effects both on the incidence and depth of poverty.

Data collected by the World Bank on three major MFIs in Bangladesh was used to re-

veal that microcredit is not a panacea to reduce poverty, but remains as only one of the

tools to reduce poverty in developing countries. Using a Computable General Equilibrium

model Raihan, Osmani & Khalily (2017) revealed that microcredit contributed up to 11.9

percent in GDP of Bangladesh in the year of 2012.

Empirical macroeconomic studies have identified the fact that a bi-directional causal-

ity exists between microfinance and economic growth. An empirical analysis of 373 MFIs

from around the world reveals that higher growth is associated with a better financial

performance of MFIs. Lower interest rates, operating costs and lower default rates in

the microcredit sector is linked with a deeper financial sector. Another study by Ahlin,

Lin and Maio (2011) highlight a number of macroeconomic factors associated with MFI

outreach. For example, higher labour force participation and a larger manufacturing sec-

tor are associated with slower growth in MFI outreach (Ahlin, Lin & Maio, 2011). An

empirical study by Imai et.al. (2011) showed that macroeconomic and financial factors

such as GDP growth and the domestic share of credit to GDP were associated with better

financial performance of MFIs during the 2008 global financial crisis.

The literature has found that the role of microfinance during crisis periods is quite het-

erogeneous across countries. Microfinance worked as a shock-absorber during the macroe-

conomic crisis in Indonesia in the mid-1990s (Patten and Rosengard, 2001). Microfinance

was found to intensify the macroeconomic crisis in Bolivia during 1998 2004. Institu-

tional design and the governments attitude toward the microcredit program are thought

to have played important roles in the difference in macroeconomic influence of microfi-

nance between Indonesia and Bolivia(Marconi & Mosley, 2006).
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Analyzing the distributional effects of microcredit is limited to only a few studies.

Batbekh & Blackburn (2008) showed in their theoretical model of income distribution

that microcredit reduces both poverty and inequality. In eleven Central African coun-

tries, the density of microfinance institutions is found to be associated with lower income

inequality (Tchouassi, 2011).

Our paper allows for multiple channels through which microcredit can have an impact

on macroeconomic aggregates. Previous literature suggests that this type of analysis is

important. For example, Emerson and McGough (2010) argue that microcredit enables

poor parents to spend more on children’s schooling. As a result, human capital improves

which has a positive effect on economic growth. However, microcredit increases the op-

portunity cost of schooling because children may work in microenterprises. Hence, the

net effect of microcredit is ambiguous. A study by Buera, et.al., (2012) shows that mi-

crocredit increases the efficiency of the capital distribution among entrepreneurs which

increases total factor productivity (TFP). This higher TFP has a positive effect on GDP

growth. But a higher wage due to microcredit redistributes wealth from high-productivity

entrepreneurs with higher savings rate to low-productivity individuals with lower savings

rate. Consequently, capital accumulation decrease which has an adverse effect on GDP

growth. They found the positive effect dominates the negative effect in their study. Our

study is persuaded by this view equipped which uses a general equilibrium analysis.

The closest literature to this study is by Buera, Kaboski and Shin (2012), who stud-

ied the aggregate and distributional impacts of microfinance using both a partial and a

general equilibrium framework of entrepreneurship and financial frictions. They found

that in partial equilibrium, microfinance encourages a high entry rate among marginally

productive entrepreneurs, which increase the demand for capital/labour and output but

decreases total factor productivity. Low-productivity entrepreneurs exit from the market
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due to the higher wage and interest rates in general equilibrium (both caused by the

move of previous workers into entrepreneurship). The overall the impact on consumption

and output is positive due to lower capital accumulation and higher TFP, although the

magnitude is remarkably smaller than in partial equilibrium. Our model, to which we

now turn, contains a number of common features of Buera, Kaboski and Shin (2014).

4.3 Model

The economy consists of two-period-lived individuals. Such individuals are termed

‘children’ in the first period of their lives. In this period they make no economic decisions.

In the second period, these children become ‘adults’ and have a child of their own, so that

the population is constant over time. Therefore the economy consists of sequences of

households, each composed of one parent and one child. At each date, there is mass one

of households.

Adult agents differ in their wealth, a, and their entrepreneurial ability, z, where

a ∈ [0,∞) and z ∈ [z1, z2]. They make an occupational choice - either they operate

their own business (become an entrepreneur) or work for an entrepreneur, earning a wage

rate w. Each adult decides how much wealth (bequest) to leave for their child, a′, and

this determines the distribution of wealth over time. Let λ(a, z) denote this distribu-

tion - the measure of agents with assets a and entrepreneurial ability z. We focus on a

stationary equilibrium where all aggregate allocations and prices are constant over time.

Entrepreneurial talent is passed on imperfectly across generations with some persistence

- a child has a ρ percent chance of having their parent’s entrepreneurial talent.

The production technology used by an entrepreneur is given by:

y = z(kαl1−α)η

where k denotes capital, l labour, α the income share of capital and η the extent of

diminishing returns to scale.
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4.3.1 The Entrepreneur’s Problem

Given a wage rate w, borrowing interest rate R and savings interest rate r, the problem

of an entrepreneur of type (a, z) is:

V e(z, a) = max{k,l,a′} =
c1−σ − 1

1− σ
+ β{ρV (z, a′) + (1− ρ)V (z′, a′)} (4.1)

s.t. c = p[z(kαl1−α)η − wl]−R(k − a)− ξ + (1 + r)a

c > 0

(k − a) < kmax

The entrepreneur’s project fails 1 − p percent of the time, and succeeds p percent of

the time. If an entrepreneur would like to use capital k worth more than the value of its

assets a it must borrow from a bank. However, the bank will require the entrepreneur

to post their assets a as collateral. Entrepreneurship requires fixed costs of production,

ξ. Denote the entrepreneur’s optimal choices of labour and capital as l̂(a, z) and k̂(a, z)

respectively. The restriction on borrowing k − a, kmax, is described in the next section.

4.3.2 The Commercial Bank’s Problem

The supply of capital is determined by solving the zero-profit condition for commercial

banks. A bank will set its total costs, including the cost of administering loans (cb) and

monitoring them (ψ) plus interest on deposits, equal to its revenue from interest payments.

Banks will however only monitor those borrowers that are highly leveraged - they will only

monitor those that are borrowing an amount greater than the value of their collateral:

k − a ≥ (1 + r)a

Let Ihl denote an indicator function that takes on the value of 1 if a borrower is highly

leveraged and zero otherwise. This gives the zero profit condition for banks as:
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∑
a p(1 +R)(k − a) =

∑
a(ψIhl + c)(k − a)2 + (1 + r)a

(1 +R) =
∑

a
(ψIhl+c)(k−a)

p
+ (1+r)a

p(k−a)

Both of the costs of lending are proportional to the loan amount k−a. We also assume

that costs are increasing in the amount lent due to increased salaries for field workers and

administrators that must analyze business plans of the entrepreneurs.

Entrepreneurs may however ‘take the money and run’- they may not repay their loan.

We assume that they can run away with γ of their revenue. In the case of default the

borrower also loses any collateral a held at the bank which earns the deposit rate r.

Hence a borrower will not default if their return from doing so is less than their return

from repaying the loan:

p(z(kαl1−α)η −R(k − a)) + a(1 + r) ≥ pγ(z(kαl1−α)η) (4.2)

a(1 + r) ≥ pR(k − a) + pz(kαl1−α)η(γ − 1)

R ≤ a(1 + r)

p(k − a)
+

(1− γ)z(kαl1−α)η

p(k − a)

Equation (4.2) above provides us with the incentive compatibility constraint - the

maximum value of R that a bank will charge to ensure repayment is in the interest of the

borrower and there are no defaults. Alternatively this can be represented as a restriction

on the amount that can be borrowed - solving for k in the equation above gives:

k ≤ z(kαl1−α)η(1−γ)
R

+ a(1+r)
Rp

+ a

In what follows we refer to this maximum value of lending for the entrepreneur as

kmax.
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4.3.3 The Worker’s Problem

Given a wage rate w and savings interest rate r, the problem of a worker of type (a, z)

is:

V w(z, a) = max{a′} =
c1−σ − 1

1− σ
+ β{ρV (z, a′) + (1− ρ)V (z′, a′)} (4.3)

s.t. c = pw + (1 + r)a− a′

c > 0

This problem highlights that workers only get paid when an entrepreneur succeeds,

which occurs with probability p.

4.3.4 Occupational Choice

Adult agents simply choose to become a worker if it maximizes their lifetime utility

and if not, to become an entrepreneur: they choose to become an entrepreneur only if

V e(a, z)− ξ ≥ V w(a, z). This occupational decision thus determines the supply of labour.

4.3.5 Equilibrium

A stationary recursive competitive equilibrium in this economy is a set of functions

V e(a, z), V w(a, z), l̂(a, z), k̂(a, z), a wage rate w, population proportions ωw and ωe, and

a distribution of agents across states, λ(a, z), such that:

1. Given w, R and r, V e(a, z) solves (1), and l̂(a, z), k̂(a, z) and âe(a, z) are the optimal

policy functions for this problem;

2. Given w and r, V w(a, z) solves (3), and âw(a, z) is the optimal policy function for

this problem;
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3. The supply of labour is given by: ωw =
∑

a,z Ie(V
w(a, z) > V e(a, z)− ξ)λ(a, z) and

ωe = 1− ωw

4. The interest rateR is that which equates the supply, ωe
∑

a,z â
e(a, z)+ωw

∑
a,z â

w(a, z)

and demand for capital,
∑

a,z k̂(a, z)− a;

5. The wage rate w is that which equates the supply (ωw) and demand for labour,∑
a,z l̂(a, z);

6. The goods markets clears, that is:

∑
a,z

[ĉe(a, z) + âe(a, z)]λ(a, z) +
∑
a,z

[ĉw(a, z) + âw(a, z)]λ(a, z)

=
∑
a,z

pz(k̂(a, z)αl̂(a, z)1−α)η

7. λ(a, z) is a stationary distribution:

λ(a, z) = ωe
∑
a,z

γ1{a:a′=âe(a,z)} +(1− γ)1{a:a′=âe(a,z)}λ(a, z) + ωw
∑

a,z γ1{a:a′=âw(a,z)}

+(1− γ)1{a:a′=âw(a,z)}λ(a, z) (4.4)

4.4 Calibration

To ensure our model provides a framework within which to analyse policies for im-

proving income per capita and inequality we must calibrate it to match statistics in the

data for each country. We calibrate our model of the benchmark economy to data for 21

countries in approximately 2012. Countries are selected primarily based on the availabil-

ity of the data required for our calibration procedures. Selected countries cover all regions

of the world as shown in Table 4.1. Among there are 21 countries in our dataset - two

low-income economies (LI), twelve lower-middle income (LMI), six upper-middle income
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Table 4.1: Regional Distribution of Selected Countries.
East Asia and Pa-
cific

Europe and Cen-
tral Asia

Latin Amer-
ica and The
Caribbean

Middle East and
North Africa

South Asia Sub-Saharan
Africa

Cambodia(LMI) Georgia(UMI) Chile(HI) Egypt(LMI) Bangladesh(LMI) Burkina Faso(LI)
Indonesia(LMI) Colombia(UMI) Jordan(UMI) India(LMI) Ethiopia(LI)
Philippines(LMI) Dominican Re-

public(UMI)
Morocco(LMI) Pakistan(LMI) Nigeria(LMI)

Guatemala(LMI) Tunisia(LMI) South
Africa(UMI)

Peru(UMI)
Bolivia(LMI)

(UMI) and one high-income (HI) economy 1. Our primary objective is to analyse the

effect of different policy experiments on - average capital per worker, income inequality

(Gini coefficient), lending interest rate, income per capita and proportion of individuals

that are entrepreneurs. Therefore, the purpose of the calibration is to ensure the equi-

librium of the benchmark model produces statistics close to those in observed data. To

complete the calibration process; first, we have selected a set of parameter values using

prior information. Then, we select the value of other parameters which match the statistic

generated by the equilibrium of the model to the data targets.

4.4.1 Parameters and Targets

The calibration process of solving equilibrium of the benchmark model takes account of

searching numbers of parameter values to match data targets. Some parameter values are

selected without solving the model since they have direct empirical counterparts. Table

4.2 reports these parameter values. The remaining parameter values are selected to ensure

that the equilibrium of the model reproduces target statistics in the data. These targets

and the parameters that influence them the most are listed in Table 4.3. We obtain data

for these targets for 21 countries from different sources: income per capita and average

capital per worker are taken from the Penn World Tables (PWT), Gini coefficients are

taken from the World Development Indicators (WDI), the average microcredit interest

rate is taken from the Microfinance Information Exchange (MIX) and the proportion of

1Regional and economic classifications are based on World Banks classification. Re-
trieved from: https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does

-the-world-bank-classify-countries

91

https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries


Table 4.2: Parameters with Fixed Values Across Countries
Parameters values
β, Subjective discount factor 0.086
η, Extent of decreasing returns to scale 0.9
α, Income share of capital Country specific values
θ, Income share of labour Country specific values
c, Cost of lending in the formal sector Country specific values
c mf , Cost of lending in the microcredit market Country specific values
γ, Depth of credit index Country specific values

Table 4.3: Calibrated Parameters and Targets
Parameter Targets
ρ, Persistence of entrepreneurial ability Income per capita
σz, Standard deviation of entrepreneurial ability Gini coefficient
z2, Higher total factor productivity Average capital per worker
z1, Lower total factor productivity Average lending rate
p, Probability of entrepreneurial success Proportion of individuals that are entrepreneur

individuals that are entrepreneurs is taken from Global Entrepreneurship Monitor (GEM).

4.4.2 The Benchmark Economy: Calibration Results

We summarised the calibrated results of the benchmark economy to compare it with

the data which is presented in Fig.4.1 to Fig.4.5 below and in Table 4.A1 − Table

4.A21 in appendix. These figures and tables demonstrated that the calibrated benchmark

economy matches our five calibration targets very closely for all 21 countries with few

exceptions. Statistics produced by the model and targets in the data for all countries are

reported in the appendix.

The fact that the calibrated benchmark economy produces important statistics that

are similar to those in the data of 21 countries indicates that we can use the benchmark

calibrations to conduct policy experiments and to compare the impact of various policies

across countries.
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Figure 4.1: Benchmark Model Statistic and data: Average Capital per Worker Across
Country
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Figure 4.2: Benchmark Model Statistic and Data: Gini Coefficient across Country
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Figure 4.3: Benchmark Model Statistic and Data: Lending Interest Rate across Country
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Figure 4.4: Benchmark Model Statistic and Data: Income per Capita across Country
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Figure 4.5: Benchmark Model Statistic and Data: Proportion of Individuals that are
Entrepreneurs across Country
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4.5 Policy Experiments

We use the calibrated model to 21 countries to evaluate some policy experiments.

We perform a total of seven policy experiments. Three experiments are not related to

microfinance which are: subsidy to lending in the commercial banking sector, business

training and improved credit information for commercial banks. The remaining four

policy experiments are related to the provision of microcredit: they are the provision

of microcredit, microcredit characterised by high-frequency repayments and subsidised

microcredit. The purpose of these policy experiments is to investigate the cross-country
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differences in the impact of these policies and to provide insight on optimal policies for

reducing inequality and increasing income per capita on a country-specific basis.

4.5.1 Non-microcredit Policy Experiments

Effects of Subsidy to Lending on Targets relative to the Benchmark

Historically, to spur lending and therefore entrepreneurship, governments would pro-

vide subsidised loans. The multiple imperfections present in financial markets seemed

to justify such subsidies. Financial sustainability and substantial outreach to both rural

and urban population were goals of these institutions (Yaron, 1994). Subsidies accelerate

economic growth by stimulating research and development. Evidence suggests that small

and medium-sized enterprises (SMEs) in developing countries have become successful in

implementing development projects by reducing the cost of capital through government

subsidies (Lee & Cin 2010, Gonzlez et.al., 2005). Hence one policy for increasing income

per capita and for reducing inequality could be subsidising of loans for commercial banks.

We perform this policy experiment by lowering the cost of lending (c) in the formal sector

by 20 percent in our model. The direct effect of this policy is a decrease in the lending

interest rate (R) in the commercial or formal banking sector. This is represented in Ta-

ble. 4.4, which shows the percentage change in the lending interest rate relative to the

benchmark calibration due to this policy experiment. The lending interest rate decreases

for all countries in our sample. However, the magnitude of the decrease in interest rate

varies across countries.

A lower cost of lending leads to a lower borrowing interest rate. Individuals with lower

total factor productivity (z1 types in our model) may thus optimally choose a higher level

of capital and experience higher profits. Therefore the proportion of individuals that

become entrepreneurs increases. The increase in capital demand will stimulate an in-

crease in labour demand which causes the equilibrium wage rate to increase. This higher
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Table 4.4: Impact of Subsidised Commercial Bank Loan on Targets: Percentage Changes
to the Benchmark Economy.

Targets Average capital
per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals

Countries that are entrepreneurs
Bangladesh 42.33 -2.35 -17.61 -11.14 -25.00
Bolivia 9.56 -0.67 -2.06 -1.03 0.00
Burkiina faso 2.83 0.47 -3.77 11.63 0.00
Cambodia 0.58 -9.41 -3.38 -33.33 -33.33
Chile 6.58 7.16 -1.86 45.64 33.33
Colombia 5.94 -9.64 -5.33 -34.20 -33.33
Dominican republic 18.01 -0.52 -5.89 0.14 0.00
Egypt 143.93 31.90 -20.39 1635.54 1100.01
Ethiopia 1.87 -0.31 -3.69 0.06 0.00
Georgia 107.45 9.26 -15.63 637.72 450.00
Guatemala 1.48 -35.54 -14.78 -99.99 -100.00
India 103.12 6.40 -17.31 677.73 450.00
Indonesia 25.12 -1.48 -15.53 -11.24 -16.67
Jordan 33.51 19.39 -5.07 266.19 200.00
Morocco 18.78 -0.73 -10.26 3.01 0.00
Nigeria 36.43 -7.31 -18.01 -20.56 -33.33
Pakistan 12.58 1.06 -4.98 9.41 0.00
Peru 4.46 1.66 -2.93 3.20 0.00
Philippines 46.63 8.76 -19.09 73.00 50.00
South Africa 52.31 0.82 -20.59 7.92 0.00
Tunisia -2.20 -42.65 -2.18 -100.00 -100.00

wage, in turn, may cause a reduction in entrepreneurial profits which causes the share

of entrepreneurs to decrease, all else held equal. Finally, if entrepreneurs are borrowing-

constrained if they desire a level of capital greater than or equal to kmax - a reduction in

the cost of borrowing will not affect the proportion of entrepreneurs whatsoever.

Table 4.4 reports that out of 21 countries in our sample, the proportion of en-

trepreneurs increases for six countries, decreases for seven countries and remains the

same for eight countries relative to the benchmark economy which is consistent with the

explanation above. These positive, negative or neutral effects of the same policy in dif-

ferent countries reflect the significant differences in the parameters in our model such as

depth of credit index, income share of capital, fixed cost of starting a business and lending

interest rates among countries as shown in Fig 4.A1 to 4.A5 in appendix.

An increase in the proportion of entrepreneurs is expected to have a positive effect on

per capita income because more businesses in the economy lead to more output. As dis-

cussed above, labour income (the wage rate) may also increase. Table 4.4 indicates that
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income per capita increases for only those six countries whose proportion of entrepreneurs

increased due to the subsidy. Hence there is significant cross-country variation in the ef-

fects of subsidy on income per capita.

The lower borrowing cost for entrepreneurs leads to higher profits which may be di-

verted to increased asset holding an increased supply of capital. As noted above, the

demand for capital may also increase. Consequently, average capital per worker may in-

crease. Table 4.4 depicts that average capital per worker increases for all of our sample

economies except Tunisia.

Income inequality depends on the distribution of income and wealth between workers

and entrepreneurs in our model. In countries where the percentage of entrepreneurs

decreases due to the subsidy, inequality should fall. As shown in Table. 4.4, inequality

falls in all six countries with a lower share of entrepreneurs.

Effects of Business Training on Targets relative to the Benchmark

Business training is a popular policy tool around the world because of its effectiveness

in increasing entrepreneurial profitability (Aragon-Sanchez et.al, 2003). There is substan-

tial evidence that training programs induce prospective owners to start a new business

(McKenzie & Woodruff, 2013). Poor management is one of the important constraints to

production in developing countries where business training plays a positive role to improve

the performance of the management (Bruhn et al. 2010). Evidence shows that training

increases the likelihood of taking loans in rural areas of developing countries (Field et.al,

2010). Gine and Mansuri (2011) also find a positive relationship between business train-

ing and loan size, and that training is associated with a lower likelihood of borrowing by

risky borrowers (Gine & Mansuri, 2011). Therefore, providing business training could be

effective policy tools to foster growth and reduce inequality. We implement this exper-

iment by increasing the probability of success (p) of entrepreneurs by 20 percent in our
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model.

A higher probability of success in business reduces the probability of default. Conse-

quently, the borrowing interest rate is expected to decrease. Table 4.5 shows that the

formal sector interest rate decreases for all countries in our sample relative to the bench-

mark economy. In this case, entrepreneurs will accumulate more capital due to business

training as their return to entrepreneurship increases. Moreover, business training may

increase the proportion of entrepreneurs as the lower lending rate leads to higher profits

a greater ability to pay the fixed cost of starting a business. All of these effects together

may increase the aggregate equilibrium level of capital in the economy. However, the

incentive compatibility constraint will tighten as a result of the increase in p because the

entrepreneur has a higher chance of earning revenue with which they can run away. Table

4.5 shows that the proportion of entrepreneurs increases for 11 countries in our sample,

decreases for three countries and remains same for six countries. If the gap in skill levels

between low-TFP workers and high-TFP entrepreneurs are too high before the training

program, then training may not affect workers occupational choice. Hence, it is possible

that training reduces the proportion of entrepreneurs as we see in Egypt, Philippines and

Pakistan.

Business training is expected to have a positive effect on income per capita because it

increases capital per worker (k) in our model and because it generally increases the rate

of entrepreneurship. Table 4.5 reports that income per capita increases for 14 countries

in our sample due to business training and decreases for the remaining seven countries.

Income per capita decreases in Egypt, Philippines and Pakistan is due to decrease in the

total entrepreneur.

The effect of business training on inequality depends directly on how it affects individ-

uals occupational choice. For those countries that we see in increase in the percentage of
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Table 4.5: Impact of Business Training on Targets:Percentage Changes to the Benchmark
Economy.

Targets Average capital
per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals

Countries that are entrepreneurs
Bangladesh 234.40 0.95 -17.06 -0.85 0.00
Bolivia 62.85 -0.07 -10.91 19.91 0.00
Burkiina faso 39.95 -0.32 -12.10 37.28 0.00
Cambodia 67.26 -3.34 -29.10 -33.51 0.00
Chile 79.14 3.70 -13.93 17.92 33.33
Colombia 128.91 3.05 -14.62 253.15 233.33
Dominican republic 125.22 15.67 -5.89 269.03 300.00
Egypt 52.98 -34.17 -15.70 -99.99 -100.00
Ethiopia 350.87 0.86 -15.20 49.77 66.67
Georgia 104.80 13.07 -14.70 65.89 99.99
Guatemala 52.89 9.52 -11.91 32.95 50.00
India 199.29 11.83 -16.93 335.70 350.00
Indonesia 103.69 -0.27 -14.63 -8.71 0.00
Jordan 94.59 14.31 -16.55 80.01 99.99
Morocco 69.00 12.32 -17.77 46.28 50.00
Nigeria 68.86 0.28 -15.60 -6.35 0.00
Pakistan 52.05 -16.80 -10.75 -59.70 -50.00
Peru 182.69 5.10 -20.46 572.08 549.99
Philippines 30.05 -33.37 -1.35 -99.99 -100.00
South Africa 68.45 17.35 -17.22 70.28 100.00
Tunisia 1869.71 -3.69 -65.41 655.12 650.00

entrepreneurs, inequality increases and for those that see a decrease in the percentage of

entrepreneurs, inequality decreases. This is because, by construction, entrepreneurs earn

more than labourers, and business training increases the profits of entrepreneurs, thus

increasing one source of inequality in the model. The second reason for the increase in in-

equality is that business training increases the capital choice for high asset entrepreneurs,

while low-asset entrepreneurs may still be borrowing constrained. As we see in Table 4.5

that inequality increases in 13 countries in our sample.

Effects of Improved Credit Information on Targets relative to the Benchmark

Financial institutions in the formal sector face both adverse selection and moral hazard

problems due to a lack of information about the borrower which causes credit rationing.

Benefits of improved credit information or sharing credit information to the financial sys-

tem are numerous. Economic theory suggests that reliable credit information can address

the indispensable asymmetric information problem (Padilla and Pagano, 2000, Stiglitz and

Weiss, 1981). Cross-country evidence also suggests that the availability of the prospec-

tive borrowers borrowing and repayment behaviour information is very helpful to assess
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default risk (Miller, 2003). For borrowers, credit reporting helps to build a credit history

which they can use as reputational collateral to have access to future credit (Bruhn, Farazi

& Kanz, 2013). Therefore, establishing credit bureaus or improving the information shar-

ing of the existing credit bureaus may be a major policy to increase the efficiency of the

financial market to accelerate the economic growth. We implement this policy experiment

by reducing the share of revenue that defaulting borrowers can run away with a reduction

in γ - by 20 percent. This is akin to evidence found by de Janvry, McIntosh and Sadoulet

(2010) which confirms that sharing credit information is effective to change the borrowers

behaviour which improves the repayment rate by countering moral hazard problems.

The direct effect of this change is that the incentive compatibility constraint (ICC)

relaxes - kmax increases. This relaxes borrowing constraints for some entrepreneurs thus

causing an increase in capital demand, and for some agents, entrepreneurship starts to

outweigh the return to labour. For such cases, the labour supply decreases. An increase

in capital use for these entrepreneurs increases the marginal product of labour, thus in-

creasing labour demand. The labour demand shift to the right and labour supply shift

to the left puts upward pressure on the wage rate. High-TFP but poor individuals will

choose to be entrepreneurs instead of workers after this policy Table 4.6 depicts that

proportion of entrepreneurs decreases for four countries in our sample and the percentage

of entrepreneurs remains the same for other 17 countries.

A relaxing of the ICC leads to increased capital demand and profits for some agents

which may lead to asset accumulation and an increased supply of capital. This, all else

held equal, leads to a reduction in the equilibrium interest rate. However, for those coun-

tries that experience an increase in entrepreneurship, the demand for capital increases

significantly, which may outweigh the increase in the supply of capital and cause the equi-

librium interest rate to increase. Table 4.6 shows that the lending rate decreases for 11

countries, increases in one country and remains the same for nine countries.
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Table 4.6: Impact of Improved Credit Information on Targets:Percentage Changes to the
Benchmark Economy.

Targets Average capital
per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals

Countries that are entrepreneurs
Bangladesh 0.00 0.00 0.00 0.00 0.00
Bolivia 4014.83 -0.74 -79.60 99.61 -16.67
Burkiina faso 0.00 0.00 0.00 0.00 0.00
Cambodia 0.02 -0.01 -0.03 0.00 0.00
Chile 23.23 2.68 -8.79 8.77 0.00
Colombia 1288.64 -44.47 -78.90 -100.00 -100.00
Dominican republic -10.54 -26.06 0.03 -99.99 -100.00
Egypt 0.00 0.00 0.00 0.00 0.00
Ethiopia 0.00 0.00 0.00 0.00 0.00
Georgia 0.00 0.00 0.00 0.00 0.00
Guatemala 7.84 -0.95 -4.10 -0.80 0.00
India 0.00 0.00 0.00 0.00 0.00
Indonesia 0.00 0.00 0.00 0.00 0.00
Jordan 0.00 0.00 0.00 0.00 0.00
Morocco 7.95 -0.17 -0.89 0.01 0.00
Nigeria 0.00 0.00 0.00 0.00 0.00
Pakistan 0.98 -0.14 -0.96 0.05 0.00
Peru 14642.95 -47.41 -92.67 -99.99 -100.00
Philippines 0.36 -0.07 -0.40 -0.09 0.00
South Africa 27.10 2.26 -11.68 2.78 0.00
Tunisia 0.97 -0.08 -0.68 -0.03 0.00

The relaxing of the ICC is especially relevant for low-asset, high-TFP agents who were

borrowing constrained before the policy. However, a lower proportion of entrepreneurs

has an adverse effect on capital accumulation. The effect on average capital per worker

depends on the magnitude of these two opposite effects. Across our calibrated economies,

average capital per worker increases for 11 countries, remains the same for nine countries

and decreases only for the Dominican Republic. As a result, an increase in capital varies

significantly across countries as shown in Table 4.6.

Effect of improved credit information on income per capita depends on the magnitude

and direction of changes in average capital per worker, lending interest rate and propor-

tion of entrepreneurs. Table 4.6 shows that per capita income decreases for six countries

and increases for five countries.

Lower interest rate due to better credit information increases the profitability of the

entrepreneurs because of a lower cost of capital, and both savings and capital accumulation

increases and inequality may increase. However, the higher wage rate that results from a
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higher proportion of entrepreneurs and increased labour demand reduces entrepreneurial

profits. Therefore, overall inequality may decrease, increase or remain same in the econ-

omy. Inequality decreases for ten countries in our sample and increases only for South

Africa and Chile as shown in Table 4.6.

4.5.2 Microcredit-related Policy Experiments

Effects of Microcredit on Targets relative to the Benchmark

The exponential growth of the microcredit borrowers all over the world during last

three decades has failed to conclude the debate on the effectiveness of the microcredit

program. There are plenty of household level studies that find overall both positive and

negative effect of microcredit. One of the main limitations of these micro-evaluations

is that it fails to separate causation from correlation which is very difficult due to the

self-selection and endogeneity problem (Banerjee et.al., 2015). On the other hand, al-

though the microfinance industry has matured enough with its long time economy-wide

intervention, the macro-evaluation of the microcredit program is surprisingly scarce. It

is expected to have heterogeneous effects on macroeconomic aggregates across countries

which are important for the policy makers, practitioners and academics. The main ob-

jective of this study is to explore the cross-country variation in the effects of microcredit

on macroeconomic aggregates.

In our model, microcredit is introduced as the provision of lending for those agents

that are borrowing constrained for those agents whose optimal capital choice is greater

than or equal to kmax. These agents are typically low-wealth (low a) but high TFP (high

z) agents. The difference between their optimal capital demand, k̂(a, z) and kmax pro-

vides a demand for microcredit, and microfinance institutions (MFIs) supply this credit

depending on their costs of financial intermediation (cMF ). We have data on cMF through

the Microfinance Information Exchange (MIX) database. Together this supply and de-
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mand determine a new borrowing interest rate, which we denote RMF .

Therefore, an individual who chooses to be an entrepreneur has two sources of bor-

rowing capital: the standard banking sector and the microcredit sector. This, in turn

may increase the rate of entrepreneurship as relatively poor but talented agents can in-

vest in more capital and increase entrepreneurial profits. Moreover, existing marginal

entrepreneurs who want to add to their capital financed through the formal sector can

now borrow from an MFI.

The direct effect of microcredit in our model is on the agents capital choice. Due

to the access to this uncollateralized loan, poor and relatively low-TFP individuals ac-

cumulate more capital. This in turn allows more agents to be entrepreneurs who would

otherwise choose to be workers in the absence of microcredit. As a result, the supply

of labour decreases and demand for labour by new entrepreneurs increases. This is con-

sistent with our findings shown in Table 4.7 where both capital and labour choice by

low-TFP entrepreneurs increases in most of the countries in our sample with few excep-

tions such as Ethiopia and Jordan. However, the increase in demand for capital among

new entrepreneurs and the decrease in supply of labour put upward pressure on wages

and the borrowing interest rate which cuts into profits for some existing entrepreneurs.

Thus demand for capital decreases for high-TFP entrepreneurs as shown in Table 4.7.

The higher demand and lower supply of labour create upward pressure on wages for eight

countries in our sample. Our findings show that there is no effect of microcredit on wages

for ten countries out of twenty-one countries in our sample. Table 4.8 illustrates the

impact of microcredit on five targets in our study.

The aggregate proportion of entrepreneurs increases in seven countries, decreases in

Pakistan and South Africa, and remains the same for other 11 countries as shown in Fig.

4.6. Microcredit has two opposite effects on entrepreneurship. On the one hand, it causes
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Table 4.7: Impact of Microcredit on Labour and Capital Choice.
Variables wages capital choice capital choice labour choice labour choice
countries (low TFP) (high TFP) (low TFP) (high TFP)
Bangladesh 0.00 11.02 0.00 11.02 0.00
Bolivia 231.17 362.32 150.36 -37.30 -62.82
Burkiina faso 14.94 48.71 -1.50 -0.55 -27.74
Cambodia 12.06 354.15 -2.25 12.48 -45.66
Chile 13.74 329.06 -3.72 118.02 -36.51
Colombia 31.27 299.39 -4.36 69.20 -47.45
Dominican republic 0.00 258.83 70.28 168.75 50.97
Egypt 0.00 17.00 0.00 12.75 0.00
Ethiopia 0.00 0.00 0.00 0.00 0.00
Georgia 0.00 213.68 0.00 144.05 0.00
Guatemala 7.85 377.09 -1.13 186.81 -16.03
India 0.00 161.93 0.00 112.01 0.00
Indonesia 0.00 94.33 0.00 71.62 0.00
Jordan 0.00 0.00 0.00 0.00 0.00
Morocco 0.01 0.03 0.03 0.01 0.01
Nigeria -56.73 708.26 79.51 1505.85 365.22
Pakistan -0.18 -1.90 -1.91 -43.87 -43.88
Peru 248.49 445.90 572.08 -75.74 -71.46
Philippines 24.31 112.43 0.52 175.39 49.63
South Africa -10.70 480.73 2.32 154.32 -38.99
Tunisia 26.80 219.71 -1.39 181.19 14.45

new entry of poor but productive entrepreneurs. Since TFP varies across countries, the

proportion of new entry also varies. On the other hand, due to higher wages in the labour

market, the opportunity cost of being entrepreneur increases which cause some agents

to choose to be workers instead of entrepreneurs, and causes some low-TFP existing en-

trepreneurs to exit. The aggregate effect on entrepreneurship depends on which of these

two opposite effects dominate.

Figure 4.6: Impact of Microcredit on Entrepreneurship
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The higher demand for capital by low-TFP entrepreneurs due to microcredit increases

104



Table 4.8: Impact of Microcredit on Targets.
Targets Average capital

per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals
Countries that are entrepreneurs
Bangladesh -0.61 0.00 0.00 0.00 0.00
Bolivia -95.60 -26.16 482.29 9.72 266.67
Burkiina faso -16.97 3.78 17.88 40.94 80.00
Cambodia -41.61 33.07 103.00 21.79 233.33
Chile -62.59 2.99 61.54 1.15 25.01
Colombia -64.81 2.59 70.97 -2.17 33.33
Dominican republic -35.30 0.00 0.00 0.00 0.00
Egypt -0.91 0.00 0.00 0.00 0.00
Ethiopia 0.00 0.00 0.00 0.00 0.00
Georgia -43.15 0.00 0.00 0.00 0.00
Guatemala -21.87 9.49 17.19 35.84 50.00
India -2.34 0.00 0.00 0.00 0.00
Indonesia -12.12 0.00 0.00 0.00 0.00
Jordan 0.00 0.00 0.00 0.00 0.00
Morocco 0.43 -0.09 -0.48 0.02 0.00
Nigeria 157.18 -35.41 -99.99 -99.99 -100.00
Pakistan -11.49 -16.92 10.30 -60.03 -50.00
Peru -97.42 -3.91 1753.69 -2.32 949.99
Philippines -4.17 20.47 9.17 261.79 200.00
South Africa -41.61 -50.21 11.33 -100.00 -100.00
Tunisia -30.77 28.24 51.36 330.38 300.00

the borrowing interest rate, R , in our model. Table 4.8 shows that the lending rate

increases for all countries whose proportion of entrepreneurship increases due to micro-

credit. Another channel of higher borrowing interest rate is the decrease in aggregate

savings due to microcredit. Higher factor prices reduce profits which leave less funds for

saving/bequests. Fig. 4.7 shows that the increase in lending interest rate varies with a

wide range across countries and lending rate remain same for those countries whose pro-

portion of entrepreneurship remain same due to microcredit (with the exception of Chile).

The lending interest rate decreases only in Guatemala and by less than a percentage.

Figure 4.7: Impact of Microcredit on Lending Interest Rate
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Microcredit has two opposite effects on capital accumulation in our model. First, the

higher wage and interest rate reduces profits and savings, consequently capital accu-

mulation decreases. Second, microcredit induces higher income for the new low-TFP

entrepreneurs who save more than what they would save as a worker. Therefore, capital

accumulation increases by these new entrepreneurs. The net effect on the aggregate capi-

tal stock depends on which of this two opposite effects dominate each other. Our findings

shown in Table 4.8 and Fig. 4.8 shows that average capital per worker decreases in ten

countries which imply that the negative effect on capital dominates the positive effect. In

Bangladesh, Philippines and Guatemala, the positive effect dominates the negative effect

that causes capital per worker to increase. In the remaining eight countries, there is no

change in the average capital per worker.

Figure 4.8: Impact of Microcredit on Capital per Worker
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We find a mix of distributional effects of microcredit in our calibrated economies where

income inequality (Gini index) decreases for 12 countries and increases for nine countries

as shown in Table 4.8. In our model, microcredit reduces entrepreneurial profits by

increasing both factors (labour and capital) price. Higher wages also implies income is

redistributed from wealthier entrepreneurs to poor workers in the economy. At the same

time, microcredit increases the income, savings and capital accumulation of the low-TFP

producer which also contributes to the decrease in inequality due to microcredit. However,
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in some cases, high-TFP but borrowing constrained agents who generally invest in the

highest amount of capital see their borrowing constraint relaxed by microcredit and

inequality thus decreases after microcredit is provided. Our finding demonstrate that

this effect may dominate the other effects discussed above and microcredit may increase

inequality as is the case in nine countries in our sample shown in Fig. 4.9.

Figure 4.9: Impact of Microcredit on Inequality (Gini index)
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Microcredit has income effects on three different groups of individuals in our model.

It increases the income of new entrepreneurs who found it more profitable to be en-

trepreneurs rather than being a worker in the presence of relaxed credit constraints. As

discussed above, microcredit increases the wage rate due to a lower supply of labour in

some calibrations. This causes higher income for workers in the economy. Microcredit,

however, may reduce the high-TFP, wealthy producers income by reducing their profit

due to higher factor prices. Therefore, the net effect of microcredit on aggregate income

depends on whether first two positive effects dominate the third negative effect. Our

findings, as shown in Table 4.8, indicate that income per capita increases for 8 countries.

Income per capita decreases in South Africa, Pakistan, Morocco and Chile with a nega-

tive dominating effect of microcredit on income as shown in Fig.4.10. There is no effect

of microcredit on per capita income in nine countries in our sample, and these are the

countries where microcredit has no effect on entrepreneurship. This finding may imply

that the income effect of microcredit is mainly through its impact on entrepreneurship.
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Figure 4.10: Impact of Microcredit on per Capita Income.
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Effects of Subsidy in the Microcredit Program

Microcredit is a subsidised loan and supplied by international and local donors, aid

agencies and banks at a below-market interest rate. Without a subsidy, more than ninety

percent of the microcredit program would not be financially feasible, and more than fifty

percent of the total capital in the microfinance industry is supplied by different donor

agencies (Chowdhury, 2009). Therefore, there are both social and individual costs and

benefit of this subsidised microcredit program. This subsidy directly reduces the lending

cost of MFIs and increases the number of loans available to the poor borrowers at a lower

cost. But subsidy dependent MFIs always feel uncertainty about the future supply of

fund which may induce them to lend to low-risk wealthy individuals and poor, vulnerable

individuals are excluded from this market. Therefore, uncertainty about future subsidy

may limit the ability of microcredit program to reach poor, vulnerable individuals because

of being a high-risk borrower. Moreover, this subsidy uncertainty is positively related to

higher microcredit interest rate (Amin et. al., 2003, Armendariz et. al., 2013).

Over the last few decades, MFIs are becoming less dependent on subsidies by rais-

ing capital through issuing share on the stock exchange. For example, Grameen Bank

in Bangladesh is completely self-financed MFI which was subsidy-dependent for quite

a long time. Given these costs, benefits and facts on subsidisation of microcredit, it
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is important to see the mechanism through which subsidized microcredit can affect the

macroeconomic aggregates. Using our benchmark model with unsubsidised microcredit,

we implement subsidised microcredit policy experiment by reducing the MFIs cost (cmf )

of lending by twenty percent.

The direct impact of subsidised microcredit is the lower interest rate for microcredit

loans because the MFIs cost of lending decreases, shown in Table 4.9.

A lower MFI interest rate implies a lower cost of capital and higher profitability which

should increase the number entrepreneurs. But uncertainty about future subsidy may

exclude poor, vulnerable entrepreneurs because of being a high-risk borrower. Therefore

the net effect on the entrepreneurship depends on these two opposite effects. Our result

shows that the proportion of entrepreneurs increases in two countries, decreases in four

countries and remains the same for other countries as shown in Table 4.10.

The higher proportion of entrepreneurs may increase income per capita because more

entrepreneurs imply more production and more income in the economy. Also, the lower

interest rate increases the profitability of the entrepreneurs which has positive effects on

income per capita. We find that income per capita decreases in countries where the pro-

portion of entrepreneurs decreases except in Peru. And income per capita increases in

the Philippines and Tunisia where the proportion of entrepreneurs increases. However,

we find that in Chile and Guatemala income per capita increases without any change in

entrepreneurship. It is possible that existing entrepreneurs produce more due to the lower

borrowing interest rate.

The supply of capital increases because of the lower lending cost due to the subsidy.

It also causes a higher demand for labour. But, the supply of labour may decrease or

increase depending on the impact on entrepreneurship. Therefore impact on average cap-
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Table 4.9: Impact of Subsidized Microcredit Program on Labour and Capital Choice.
Variables wages capital choice

(low TFP)
capital choice
(high TFP)

labour choice
(low TFP)

labour choice
(high TFP)

MFI Interest
rate

countries
Bangladesh 0.00 0.00 0.00 0.00 0.00 -20.00
Bolivia 0.14 0.25 0.25 0.00 0.00 -19.90
Burkiina faso 0.01 0.06 0.07 0.03 0.03 -20.91
Cambodia -3.37 0.73 0.73 20.21 20.21 -20.56
Chile 0.02 0.17 0.17 0.10 0.10 -20.03
Colombia -6.60 0.50 0.49 13.68 13.68 -20.46
Dominican republic 0.00 0.00 0.00 0.00 0.00 -20.00
Egypt 0.00 0.00 0.00 0.00 0.00 -20.00
Ethiopia 0.00 0.00 0.00 0.00 0.00 -
Georgia 0.00 0.00 0.00 0.00 0.00 -20.00
Guatemala -7.83 0.64 0.64 20.21 20.20 -19.81
India 0.00 0.00 0.00 0.00 0.00 -20.00
Indonesia 0.00 0.00 0.00 0.00 0.00 -20.00
Jordan 0.00 0.00 0.00 0.00 0.00 -
Morocco 0.01 0.02 0.03 0.01 0.01 -
Nigeria 0.00 0.00 0.00 0.00 0.00 0.00
Pakistan 0.00 0.00 0.00 0.00 0.00 -
Peru -4.98 0.38 0.38 12.20 12.20 -19.50
Philippines 5.11 0.43 0.43 8.02 8.01 -23.69
South Africa -5.44 0.53 0.53 14.88 14.88 -25.35
Tunisia 12.10 0.65 0.66 22.63 22.64 -20.37

Table 4.10: Impact of Subsidized Microcredit Program on Targets.
Targets Average capital

per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals
Countries that are entrepreneurs
Bangladesh 0.12 0.00 0.00 0.00 0.00
Bolivia 10.03 -0.19 -3.67 0.14 0.00
Burkiina faso -5.48 0.28 -1.45 -20.50 -22.22
Cambodia 0.65 -5.09 -20.87 -3.21 -30.00
Chile 2.05 -3.11 -2.93 -19.90 -20.00
Colombia 6.09 1.80 -3.42 6.18 0.00
Dominican republic 8.15 0.00 0.00 0.00 0.00
Egypt 0.18 0.00 0.00 0.00 0.00
Ethiopia 0.00 0.00 0.00 0.00 0.00
Georgia 10.39 0.00 0.00 0.00 0.00
Guatemala 4.76 2.38 -4.08 10.79 0.00
India 0.47 0.00 0.00 0.00 0.00
Indonesia 2.55 0.00 0.00 0.00 0.00
Jordan 0.00 0.00 0.00 0.00 0.00
Morocco 0.35 -0.07 -0.40 0.02 0.00
Nigeria 0.00 0.00 0.00 0.00 -
Pakistan 0.00 0.00 0.00 0.00 0.00
Peru -8.28 2.54 -2.25 6.46 -4.76
Philippines 12.28 -0.35 -4.52 21.10 16.67
South Africa 7.41 1.75 -3.44 0.00 -
Tunisia 30.93 -8.43 -3.85 69.06 50.00
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ital per worker is not straightforward. Our results show that average capital per worker

increases in 15 countries, it decreases in Peru and Burkina Faso and it remains the same

in four countries.

Income inequality decreases in six countries, increases in five countries and remains

the same in all other ten countries in our sample. In Cambodia and Chile inequality

decreases because the lower proportion of entrepreneurs causes lower capital accumulation

and aggregate savings by entrepreneurs and also due to lower income per capita. We find

a surprising result for Tunisia where income inequality decreases with significantly higher

income per capita and entrepreneurship.

Effects of High-frequency of Instalment

Microcredit is not a consumption loan and designed to increase the income of the poor

people through investment in small projects. Most of the microcredit lending contract

requires weekly repayments which start just after six days of the loan disbursement. Prac-

titioners of the microcredit program strongly believe that this tight repayment schedule

is crucial for very high repayment rate because poor borrowers are not able to repay a

big amount at a time which may induce default. But this high-frequency instalment is a

constraint for investment because of the following reasons: i) repayment begins before re-

ceiving the return from projects, and poor borrowers need to keep some borrowed money

for those instalments which reduce the investment size and increases the cost of starting

a business. Since the loan size is small, the potential entrepreneur borrows from a third-

party lender to repay these early instalments which are due before the yield of the project.

Again, this also increases the cost of business due to multiple borrowing. ii) Poor bor-

rowers become more constrained by the types of projects that can be taken with this loan

requiring repayments long before the return is realised. It is very difficult to finance even

the seasonal agricultural production which takes few months until harvesting. However,

it is not surprising that this frequent instalment repayments also has been practised in the
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commercial banking for more than a century(Jain and Mansuri, 2003). The little-studied

and inconclusive debate on the cost and benefit of high-frequency instalment motivated

us to put a macro lens on it within our model. We perform a policy experiment to see the

effect of high-frequency instalment loan by increasing the fixed cost of starting a business

by twenty percent in our model.

High frequency of instalments directly affects the occupational choice in our model

because of the fact that it increases the fixed cost of starting a business both in the com-

mercial banking and microcredit sectors which limits both the types of projects and the

feasibility of the project. We find significant negative effects of high-frequency instalment

on the proportion of entrepreneurs in our sample economies. This policy reduces the

proportion of individuals that are entrepreneurs in 17 countries out of 21 which is the

largest negative impact on entrepreneurship comparing to all policy experiments in this

study as shown in Table 4.12. It has a positive effect in two countries and no effect

in two countries. Our findings show that high-frequency instalment reduces the propor-

tion of entrepreneur in 17 countries which is not surprising because individuals choose

to be workers instead of entrepreneurs as high-frequency of instalment makes projects

unfeasible through higher cost of starting a business both for the borrower of microcredit

and commercial bank loan. Our finding is consistent with the fact that 90 percent of mi-

croloans are used for consumption rather than for entrepreneurship(Beck & Ogden, 2007).

The lower proportion of entrepreneurs due to high-frequency instalment increases the

number of workers in the economy, and the supply of labour goes up. Wage rates should

fall, and we see in Table 4.11 that indeed the wage rate decreases in all countries where

the proportion of entrepreneurs decrease.

Lower wages increase all entrepreneurs profits and savings, consequently capital accu-

mulation increases. Since entrepreneurship decreases, individuals who chose to be workers

112



Table 4.11: Impact of High-frequency of Instalment on Labour and Capital Choice.
Variables wages capital choice

(low TFP)
capital choice
(high TFP)

labour choice
(low TFP)

labour choice
(high TFP)

MFI Interest
rate

countries
Bangladesh -34.35 0.00 0.00 69.18 69.18 -100.00
Bolivia -16.70 1.27 1.27 32.44 32.44 1.25
Burkiina faso -14.56 0.92 0.92 43.48 43.48 -15.02
Cambodia -3.04 0.24 0.25 17.77 17.77 0.30
Chile -21.88 1.08 1.08 55.18 55.18 0.81
Colombia -17.70 0.88 0.88 43.55 43.55 0.62
Dominican republic -10.15 -1.63 -1.63 -49.31 -49.31 8.99
Egypt -23.84 0.12 0.12 5.13 5.13 -12.77
Ethiopia -9.01 0.59 0.58 29.08 29.08 -
Georgia 54.45 2.12 2.12 136.63 136.63 -1.44
Guatemala -21.32 1.30 1.30 70.98 70.98 1.23
India -15.51 0.92 0.91 45.80 45.80 -0.67
Indonesia -7.68 0.37 0.38 16.48 16.48 -3.30
Jordan -40.60 0.56 0.56 28.32 28.33
Morocco -26.64 1.41 1.41 75.46 75.46 -
Nigeria 401.55 1.70 1.70 101.16 101.16 0.00
Pakistan -43.31 1.16 1.16 65.86 65.87 -
Peru -15.29 0.91 0.91 44.96 44.96 1.56
Philippines -22.85 0.57 0.57 19.84 19.84 -5.36
South Africa -27.69 2.11 2.11 131.62 131.63 -29.47
Tunisia 19.96 3.75 3.75 89.94 89.95 -10.61

are now not saving at all or saving less which lead to less capital accumulation in the econ-

omy. The net effect on the aggregate capital stock depends on which of these two opposite

effects dominate each other. We find that the negative effect dominates the positive effect

in 17 countries and capital per worker decreases. The positive effect dominates negative

effect in four countries where aggregate capital per worker increases.

Lower wages paid by entrepreneurs imply that income is redistributed from workers

to entrepreneurs, which should increase inequality in the economy through higher capital

accumulation by wealthy individuals. But a decrease in the proportion of entrepreneurs

should improve inequality because fewer agents are now accumulating capital and more

people are receiving wage income which redistributes income from wealthy to relatively

poor agents. Therefore, the aggregate effect on inequality depends on these two op-

posite effects. We find that the latter effect dominates the former one in 13 countries

where income inequality decreases due to high-frequency instalments. The negative effect

dominates in the other eight countries where inequality increases due to high-frequency

instalment as shown in Table 4.12.
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Table 4.12: Impact of High-frequency of Instalment on Targets.
Targets Average capital

per worker Gini coefficient Lending interest rate Income per capita Proportion of individuals
Countries that are entrepreneurs
Bangladesh -6.57 -5.29 0.00 -39.58 -50.00
Bolivia -13.39 5.65 -9.42 0.30 -9.09
Burkiina faso -17.67 0.60 -0.88 -27.76 -44.44
Cambodia -10.91 2.83 0.28 -4.84 -20.00
Chile -12.03 -0.02 -0.33 -27.26 -40.00
Colombia -7.95 1.58 0.00 -11.40 -25.00
Dominican republic -12.00 -28.45 0.00 -99.99 -100.00
Egypt -9.41 -27.83 0.00 -99.99 -100.00
Ethiopia -6.05 -0.25 0.00 -21.70 -33.33
Georgia 72.68 11.51 0.00 866.20 500.00
Guatemala -8.98 -0.28 0.25 -10.31 -33.33
India -7.01 -6.44 0.00 -38.40 -50.00
Indonesia -8.68 -1.75 0.00 -28.31 -33.34
Jordan -14.65 -42.28 0.75 -99.99 -100.00
Morocco -9.54 -8.02 -0.73 -35.65 -50.00
Nigeria 164.68 19.73 0.00 - -
Pakistan -12.55 -39.87 0.00 -99.98 -100.00
Peru -14.10 3.53 0.00 22.62 -4.76
Philippines -8.81 -4.07 -2.47 -45.53 -50.00
South Africa 1.21 9.58 -1.18 0.00 -
Tunisia 259.00 -18.54 -40.29 174.58 87.50

The main purpose of designing the contract with high-frequency of instalments is to

reduce the risk of default. As borrower repays small amount every week, the incentive to

default decreases with the numbers of week paid. Borrowers who need to borrow from

third-party (most of the cases from informal money lender) to finance instalment become

less likely to default to the MFI (Jain and Mansuri, 2003). This lower risk reduces the

interest rate of MFIs. We find that the MFI interest rate decreases in nine countries in

our sample compared to microcredit without high-frequency instalment.

The effect on per capita income in our model depends on the number of business

starts and change in capital and labour input due to the policy experiment. The number

of business starts (proportion of entrepreneurs) decreases in most countries in our sample.

Capital per worker also decreases in most of the countries. Wages decrease. Therefore,

it is expected to have an overall negative effect on per capita income in the majority

of countries in our sample. As shown in Table 4.12, income per capita decreases in

15 countries out of 21 countries. This may be due to the significant negative effect on

business starts and capital. We also find larger positive effects on income in 4 countries

in our sample.
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4.6 Conclusion

The incredible growth, depth of outreach and cross-country diversity of microcredit

calls for macroeconomic analyses of microcredit. This study analyses the impact of poli-

cies related to credit provision including microcredit and some of its contractual features

on macroeconomic aggregates and on the income distribution in 21 countries. To accom-

plish these objectives of the paper, we first build a standard financial sector model with

financial intermediation and occupational choice acknowledging the credit market imper-

fection in the economy which allows us to find out the general equilibrium effects of our

policy experiments. We calibrate our model of the benchmark economy to data for 21

countries in approximately 2012 to ensure that equilibrium of the benchmark model pro-

duces statistics close to those in observed data. Our calibration results of the benchmark

economy are consistent with the observed data, that is, equilibrium of the benchmark

economy produces statistics which are very close to the observed values of our targets for

all countries.

Specifically, we analsze the impact of microcredit, subsidised microcredit and micro-

credit with a high frequency of repayments on five main statistics - per capita income,

capital per worker, income inequality, entrepreneurship and the lending interest rate in the

commercial banking sector. Moreover, we purposively performed three non-microcredit

policy experiments and examined the impact on the same five statistics a subsidy to

lending in the formal credit sector, business training and improved credit information for

banks. For a deeper understanding of the mechanism leading to macroeconomic effects,

we also look at the change in wages, interest rates, capital and labour choices by workers

and entrepreneurs.

Then we extend our model to include the microcredit sector where credit-constrained

individuals in the standard financial sector can borrow from microcredit market.
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Our results show that policies have very different impacts across countries. The same

policy can lead to increase, decrease or no change in income per capita or inequality. This

suggests caution in implementing any credit-related program if the goal is to increase

income per capita or reduce inequality. For example, we find the largest positive impact

from microcredit with high-frequency repayments, and the largest reductions (about a

50% reduction in the Gini coefficient) for different countries and all experiments. En-

trepreneurship is spurred the most by business training and microcredit with more fre-

quent instalments, but again the effects vary wildly across countries.

Capital per worker is increased the most on average for the microcredit experiments

relative to the non-microcredit experiments. Microcredit also increases the proportion

of entrepreneurs in seven countries. This result is crucial for practitioners and policy

makers because based on micro-level evaluations, it is commonly concluded that either

microcredit increases new businesses or that it has no or little effect on entrepreneurship.

Our results show that it depends on the different mechanisms through which microcredit

affects entrepreneurship in the economy.

In all policy experiments, some channels have positive, and some have negative effects

on macroeconomic aggregates. Therefore the net effect is determined by the strength of

two opposite effects. These findings have important policy implications. Our findings sug-

gest that policy maker and practitioners need to realise that while credit-related policies

may be helpful for some economies, they may be harmful to other economies. Therefore

one size fits all type microcredit view needs to be changed. In this regard, our findings are

expected to be helpful to design country-specific optimal microcredit contract. We also

hope that this study will help to understand the existing debate on micro evaluations of

microcredit better because our study shows that it is not possible to generalise that micro-

credit, high frequency of instalment is good or bad for all countries. More macroeconomic
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evaluations need to be done including more countries both for better understanding and

for reaping optimal benefits from microcredit program.
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4.A Appendix

Figure 4.A.1: Depth of Credit Index across Countries
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Figure 4.A.2: Income Share of Capital across Countries
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Figure 4.A.3: Fixed Cost of Starting Business across Countries
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Figure 4.A.4: Cost of Lending by Commercial Bank across Countries
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Figure 4.A.5: Cost of Lending by MFI across Countries
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Table 4.A.1: Bangladesh - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 14.46 22.15
Gini coefficient 0.481 0.330
Lending interest rate 8.27 12.90
Income per capita 7495.10 1371.00
Proportion of individuals that are entrepreneurs 13.33 11.60

Table 4.A.2: Bolivia - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 31.09 24.00
Gini coefficient 0.588 0.522
Lending interest rate 11.19 9.70
Income per capita 8767.10 9783.00
Proportion of individuals that are entrepreneurs 20.00 19.05

Table 4.A.3: BurkinaFaso - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 3.92 5.00
Gini coefficient 0.480 0.400
Lending interest rate 8.71 -
Income per capita 2836.00 2680.00
Proportion of individuals that are entrepreneurs 16.67 17.70

Table 4.A.4: Cambodia - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 3.53 9.60
Gini coefficient 0.353 0.359
Lending interest rate 3.95 -
Income per capita 12297.00 4649.00
Proportion of individuals that are entrepreneurs 10.00 11.00

Table 4.A.5: Chile - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 94.23 91.00
Gini coefficient 0.510 0.530
Lending interest rate 12.39 8.00
Income per capita 22098.00 31722.00
Proportion of individuals that are entrepreneurs 10.00 6.00
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Table 4.A.6: Colombia - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 72.66 66.00
Gini coefficient 0.519 0.560
Lending interest rate 13.08 11.00
Income per capita 25552.00 19848.00
Proportion of individuals that are entrepreneurs 10.00 12.22

Table 4.A.7: Dominican Republic - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 35.32 61.00
Gini coefficient 0.418 0.490
Lending interest rate 10.63 14.00
Income per capita 18711.00 23018.00
Proportion of individuals that are entrepreneurs 6.67 11.35

Table 4.A.8: Egypt - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 36.08 32.00
Gini coefficient 0.361 0.320
Lending interest rate 12.56 12.00
Income per capita 13276.00 19346.00
Proportion of individuals that are entrepreneurs 3.33 4.50

Table 4.A.9: Ethiopia - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 3.58 4.60
Gini coefficient 0.390 0.320
Lending interest rate 1.78 -
Income per capita 2343.90 2380.00
Proportion of individuals that are entrepreneurs 10.00 10.20

Table 4.A.10: Georgia - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 34.80 48.00
Gini coefficient 0.449 0.410
Lending interest rate 9.45 12.00
Income per capita 20886.00 16801.00
Proportion of individuals that are entrepreneurs 6.67 7.30

126



Table 4.A.11: Guatemala - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 15.11 18.00
Gini coefficient 0.445 0.540
Lending interest rate 12.51 14.00
Income per capita 12141.00 11423.00
Proportion of individuals that are entrepreneurs 6.67 6.65

Table 4.A.12: India - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 20.00 21.00
Gini coefficient 0.438 0.340
Lending interest rate 8.34 10.25
Income per capita 14586.00 9466.00
Proportion of individuals that are entrepreneurs 6.67 10.65

Table 4.A.13: Indonesia - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 28.65 30.00
Gini coefficient 0.466 0.340
Lending interest rate 9.46 12.60
Income per capita 16190.00 10176.00
Proportion of individuals that are entrepreneurs 20.00 21.20

Table 4.A.14: Jordan - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 101.52 106.00
Gini coefficient 0.484 0.330
Lending interest rate 11.73 9.00
Income per capita 17727.00 25300.00
Proportion of individuals that are entrepreneurs 6.67 5.30

Table 4.A.15: Morocco - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 35.29 38.00
Gini coefficient 0.476 0.400
Lending interest rate 17.66 -
Income per capita 12110.00 13527.00
Proportion of individuals that are entrepreneurs 6.67 5.20

127



Table 4.A.16: Nigeria - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 6.62 8.50
Gini coefficient 0.543 0.430
Lending interest rate 19.44 -
Income per capita 11683.00 7958.00
Proportion of individuals that are entrepreneurs 10.00 9.60

Table 4.A.17: Pakistan - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 27.52 22.00
Gini coefficient 0.626 0.314
Lending interest rate 14.65 15.74
Income per capita 10658.00 9614.00
Proportion of individuals that are entrepreneurs 6.67 4.72

Table 4.A.18: Peru - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 88.39 80.00
Gini coefficient 0.444 0.476
Lending interest rate 7.46 5.50
Income per capita 19587.00 21957.00
Proportion of individuals that are entrepreneurs 6.67 7.20

Table 4.A.19: Philippines - Benchmark Statistics.

Variable Model Statistic Target in Data
Average capital per worker 48.62 34.00
Gini coefficient 0.446 0.440
Lending interest rate 7.98 9.00
Income per capita 10610.00 12365.00
Proportion of individuals that are entrepreneurs 6.67 6.61

Table 4.A.20: Southafrica - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 55.92 52.00
Gini coefficient 0.498 0.633
Lending interest rate 29.37 24.50
Income per capita 20416.00 27810.00
Proportion of individuals that are entrepreneurs 3.33 2.00
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Table 4.A.21: Tunisia - Benchmark Statistics.
Variable Model Statistic Target in Data
Average capital per worker 82.94 69.00
Gini coefficient 0.393 0.390
Lending interest rate 5.96 -
Income per capita 22868.00 25233.00
Proportion of individuals that are entrepreneurs 6.67 9.00
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Chapter 5

Conclusion

Microcredit and payday loans are two important indicators of financial exclusion be-

cause these two alternative financial services are designed to include more than 50 percent

of the worlds adult population who are financially excluded from the mainstream finan-

cial sector. Both the microcredit and payday loan industries have experienced tremendous

growth during the last four decades all over the world, including both developed and un-

derdeveloped countries. However, the impact of these two financial services on the poor

is still ambiguous and has been criticised in recent decades. The common ground of

criticisms is the very high lending interest rate charged by payday loan and microcredit

lenders and the debt trap arising from serial borrowing and its negative distributional

consequences in the economy. Microcredit has brought some important changes recently

such as moving from a non-profit to for-profit basis and from group lending to individ-

ual lending. One of the important characteristics of the microcredit contract is its very

high-frequency repayment instalments, typically weekly instalments. In most cases, this

instalment is due before the poor borrower receives the return from the project. The ex-

isting microcredit literature suffers from a lack of appropriate impact evaluation methods.

Moreover, the macroeconomic evaluation of microcredit is scant but important because

more than 150 countries all over the world use a similar model of microcredit. It is ex-

pected that different countries will respond differently to the same contract. Therefore,

it is urgent that we explore the cross-country variation in the macroeconomic impact of

different policy experiments related to microcredit.

The main contributions of the three essays in this dissertation are noteworthy. First,
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the first essay of this dissertation is the first attempt to analyse and compare the ob-

servable characteristics of payday loan and microcredit borrowers using three nationwide

survey data in Canada and household survey data in Bangladesh, which seemed to be

irrelevant until emphasised in the very recent literature. We provide a basis for more

comparative study in the future, which can be expected to have useful policy implications

in increasing the efficiency of these credit markets through sharing regulatory strategies

and policy tools. Second, after the abolition of group lending by a majority of micro-

credit lenders, a key question in the literature is what causes the very high repayment

rates? We developed a microcredit model in our second essay and show that the high

frequency of instalments is key to the high repayment rate and, due to the opportunity of

strategic default by the borrower, a single instalment or an instalment at harvest time is

not feasible for MFIs. Moreover, we find that the high frequency of instalments helps the

informal money lender to exist in this market and leads to multiple borrowing. Third,

we extended our attempt to explore cross-country variation in the macroeconomic and

distributional impact of microcredit program. We argue that one type of credit contract

is not suitable for all countries because countries differ in many aspects. We built a model

of financial intermediation with occupational choices. we used our benchmark model to

the data for 21 countries. Then, the calibrated model was used to perform some micro-

credit related policy experiments. Specifically, we examined the differences in the impact

of microcredit, subsidised microcredit and microcredit with high-frequency of instalments

on per capita income, capital per worker, wealth inequality, lending interest rates, and on

entrepreneurship across 21 countries. We also analysed the impact of business training,

improved credit information and subsidy to lending in the commercial banking sector on

the same macroeconomic aggregates.

In the first essay, we use three nationwide Canadian surveys, the Survey of Financial

Security (SFS) for 2005, the Canadian Financial Capability Surveys (CFCS) for 2009 and

2014, and household surveys on microcredit in Bangladesh to analyze and compare the de-
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terminants of payday loan borrowing in Canada and microcredit borrowing in Bangladesh.

We use both simple probit and instrumental variable probit models to deal with endo-

geneity problems found in the data set. Household income and wealth, the region of

residence, and age and education of the household head are the common determinants of

payday loan borrowing in Canada and microcredit borrowing in Bangladesh. Moreover,

we find financial knowledge to be a significant determinant of payday loan borrowing in

Canada. We, therefore, argue that the determinants of financial exclusion are similar in

underdeveloped and developed countries, which may have important policy implications.

Since this is the first comparative study of the determinants of financial exclusion in the

developed and underdeveloped countries, we urge more similar studies across countries

from different regions while we provide a foundation for comparison. In particular, we

emphasise for future studies to focus more on education and the level of financial knowl-

edge of the borrower, which may have the maximum positive effect on optimal decision

making. We also argue that since there are similarities in the causes of financial exclusion

between developed and underdeveloped countries, both types of countries can benefit by

sharing their experiences on regulatory policies and other measures to reduce financial

exclusion.

The contribution of the second essay involves building a model of microcredit to re-

veal the strong linkages between the opportunities for strategic default by microcredit

borrowers in different time periods of the contract and the imposition of high-frequent

instalment requirement by MFIs. We show that MFIs are constrained by the low level

of collateral posted by the poor borrower and the borrowers opportunities of strategic

default, which together make the single instalment contract infeasible for MFIs. Conse-

quently, MFIs offer multiple instalment repayment loans where instalments are due before

project yields are realised which forces the poor borrower to borrow from a third party

lender most of the time an informal moneylender to repay MFIs. Our model shows that

involving third-party lenders in the transaction increases the opportunity cost of default
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on the MFIs loan which reduces the incentive to default. As a result, the repayment

rate of MFIs loan increases. We claim that this finding answers an important question in

the current microcredit literature as to why the repayment rate is still very high in the

absence of the group lending feature of the contract since it is claimed that this group

lending feature is the key for high repayment. Our finding is consistent with the literature

that microcredit borrowing may lead to multiple or serial borrowing. We also show that

a high frequency of instalments increases the poor‘s access to credit but also increases the

cost of borrowing. Our finding does not change in a significant manner when we consider

MFIs as benevolent lenders.

The third essay places a macro lens on microcredit to analyse the cross-country vari-

ation in the macroeconomic impact of microcredit using a general equilibrium approach.

The impressive depth of outreach of the microcredit program in many countries insinu-

ates its macroeconomic and distributional impact analysis. Although there is few existing

literature in this area, the cross-country variation remained nearly unfolded. We built a

standard financial sector model to analyse the impact of microcredit, subsidised micro-

credit and high frequency of instalments of the microcredit loan on per capita income,

capital per worker, entrepreneurship, wealth inequality and on the lending interest rate

in the commercial banking sector. Furthermore, we examined the impact of subsidy to

lending in the formal credit sector, business training and improved credit information for

banks on the same macroeconomic aggregates. Our results show substantial differences

in impacts across 21 countries. For example, while per capita income increases in seven

countries, declines in five countries and have no effect in nine countries, wealth inequality

decreases in six countries and increases in six countries due to microcredit relative to the

benchmark economy. We found no effect of microcredit on entrepreneurship in nine coun-

tries, positive effect in nine countries and negative effect in three countries relative to the

benchmark economy. Although high-frequency of instalments reduce the proportion of

entrepreneurs in 17 countries, it reduces income inequality in 13 countries relative to the
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microcredit without the high frequency of instalments. Similarly, we found noteworthy

variations in the impact of all policy experiments. The flexibility of our model allowed us

to explain the mechanisms in detail; that is, we were able to explain the reasons for this

heterogeneous impacts. The findings of this essay suggest designing country-specific con-

tracts instead of the current ‘one-size-fits-all’ type contract to reap the maximum benefits

from microcredit program.
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