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ABSTRACT

This dissertation contributes to studies in macroeconomics, microfinance, en-

trepreneurship, financial technology innovation (FinTech), and economic develop-

ment. In particular, I study unbanked problems and evaluate microfinance programs.

Chapter 1 studies quantitatively how a microfinance program in the U.S. af-

fects occupational choice, firm size, credit access, wages, output, inequality and wel-

fare. The general equilibrium model has heterogeneous agents, a bank with a mini-

mum loan size requirement and a microfinance institution (MFI) with a loan interest

rate that exceeds the bank’s. Four microfinance program policies are evaluated: al-

ternative minimum loan size requirements, changes in the loan cost wedge (due to

innovation or regulation), changes to the level of the government subsidy, and al-

ternative MFI sustainability requirements. We find that MFIs can have significant

welfare effects for some individuals.

In Chapter 2, I introduce a microsavings program for low-wealth individuals in

a general equilibrium model with heterogeneous agents. The model incorporates that

(i) traditional banks require a minimum savings deposit size, causing some individuals

to become “unbanked,” and (ii) banks and non-profits partner to offer microsavings

programs to the unbanked. The paper finds that microsavings programs increase

the percentage of entrepreneurs by providing collateral that the previously unbanked

can use to start firms, and wages increase which benefits workers. Second, govern-

ment subsidies for microsavings programs expand the size and number of firms, but

vi
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output and workers may decline when funding the program requires higher income

taxes. Third, bank sector deregulation (i.e., lower transaction costs in the financial

sector) leads to higher output per capita, wages, and firm numbers, and possibly

lower income inequality among entrepreneurs. Finally, technological innovations that

decrease deposit transaction costs, such as mobile banking, reduce funding pressure

on microsavings programs, but have little effect on the percentage of entrepreneurs,

firm size, entrepreneur returns or wages.
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PUBLIC ABSTRACT

This dissertation contributes to studies in macroeconomics, microfinance, en-

trepreneurship, financial technology innovation (FinTech), and economic develop-

ment. In particular, I study unbanked problems and evaluate microfinance programs.

The motivation of this thesis is the fact that 7.7% of households in the U.S.

were unbanked (who have no bank accounts) in 2013 and that 20% of households

were underbanked (who have a bank account but also use alternative financial ser-

vices like payday loans) (FDIC). In addition, 25 million people have no credit score,

which makes them invisible to the mainstream U.S. financial system (Forbes (2013)).

Microfinance, which is a form of financial service for small businesses that lack access

to traditional banking services, could be a potential solution for these issues.

Chapter 1 studies quantitatively how a microfinance program in the U.S. af-

fects occupational choice, firm size, credit access, wages, output, inequality and wel-

fare. The general equilibrium model has individuals that are different in initial wealth

and managerial ability, a bank with a minimum loan size requirement, and a micro-

finance institution (MFI) with a loan interest rate that exceeds the bank’s. Four

microfinance program policies are evaluated: alternative minimum loan size require-

ments, changes in the loan cost wedge between loan interest rate and deposit interest

rate (due to innovation or regulation), changes to the level of the government sub-

sidy, and alternative MFI sustainability requirements. We find that MFIs can have

significant welfare effects for some individuals.

viii
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Chapter 2 focuses on U.S. microsavings programs, especially programs directed

at individuals who save to invest in small businesses. Microsavings is a branch of mi-

crofinance that is growing fast. Aggregate data on Individual Development Accounts

is used to theoretically and quantitatively explore the effects of microsavings programs

on occupational choice, firm size, and income inequality. This chapter introduces a

microsavings program for low-wealth individuals in a general equilibrium model with

individuals that are different in initial wealth and managerial ability. The model in-

corporates that (i) traditional banks require a minimum savings deposit size, causing

some individuals to become unbanked, and (ii) banks and non-profits partner to offer

microsavings programs to the unbanked. I find that microsavings programs increase

the percentage of entrepreneurs by providing collateral that the previously unbanked

can use to start firms, and increase wages which benefits workers. Second, govern-

ment subsidies for microsavings programs expand the size and number of firms, but

output and workers may decline when funding the program requires higher income

taxes. Third, bank sector deregulation (i.e., lower transaction costs in the financial

sector) leads to higher output per capita, wages, and firm numbers, as well as possibly

lower income inequality among entrepreneurs. Finally, technological innovations that

decrease deposit transaction costs, such as mobile banking, reduce funding pressure

on microsavings programs, but have little effect on the percentage of entrepreneurs,

firm size, entrepreneur returns or wages.
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1

CHAPTER 1
MICROFINANCE IN THE U.S.

1.1 Introduction

Microfinance is a form of financial service directed at small businesses that

lack access to traditional banking services. The U.S. Small Business Administration

(SBA) defines microenterprises as businesses with less than five employees. These

firms need small loans because they operate at a small scale.1 Microfinance was in-

troduced in developing countries in the 1970s. The fact that the U.S. has microfinance

may be surprising in view of its well developed financial markets. According to the

Federal Deposit Insurance Corporation (FDIC) Household Survey, 9.6 million house-

holds (7.7%) in the U.S. were unbanked in 2013 and 24.8 million households (20%)

were underbanked.2 In addition, 25 million people have no credit score, “which makes

them invisible to the mainstream U.S. financial system.”(Forbes (2013)) U.S. micro-

finance Institutions (MFIs) target these people who want business or other loans but

lack access to traditional banking services.

MFIs offer micro loans that require no collateral and lower business profits than

banks. They also help borrowers build a credit history. Using the U.S. Microenterprise

Census, MicroTracker estimates that in 2012 the U.S. microenterprise industry served

329,538 individuals and disbursed 36,963 micro loans. The total dollar value of these

1The SBA Microloan program provides loans up to $50,000. The average microloan is
about $13,000. See: SBA Microloan Program.

2Unbanked households have no bank accounts. An underbanked individual has a bank
account but also uses alternative financial services (AFS) outside of the banking system.
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2

micro loans was $292,149,870. The share of such “nonbank lenders,” who charge

significantly higher interest rates than banks, grew to 26% in 2014 compared to 10%

a decade ago. In 2015 big U.S. banks further reduced loans to small businesses due to

tighter lending standards and high costs associated with small business borrowing; see

Simon (2015). Banks claim that it is difficult to identify small companies, underwrite

and manage the accounts, and that small loans are not as profitable as other bank

products.

The microfinance industry follows two main lending approaches: poverty and

commercial lending, see Robinson (2001). Both approaches aim to make financial

services available to lower income people, but the first approach focuses on reduc-

ing poverty through credit and other services provided by MFIs that are funded by

donor and government subsidies, especially for the poorest of the poor. The second

approach focuses on improving access and services provided by commercial financial

intermediaries. The U.S. Microfinance industry mainly uses the commercial lending

approach, focusing on start-ups and small businesses. The funding bases of banks and

MFIs differ, however. Banks typically fund loans through saver deposits. In contrast,

most U.S. MFIs do not have saving programs due to high regulation costs. Instead,

U.S. MFIs raise funds for loans and operating expenses from investors, donations and

government subsidies. The programs generally are directed toward low moderate in-

come individuals, who are not below the poverty line.3 Microfinance borrowers tend

3The general definition of low moderate is cash-income of 140% of the area’ median
income and low income is 80% of the median set by the U.S. Department of Housing and
Urban Development. Microfinance services were introduced to the poor as an economic
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to be minorities, recent immigrants, women, or others with limited access to tradi-

tional credit. The goal is to increase the number and scale of micro entrepreneurs by

relaxing their credit constraints.

The paper addresses the following question - Is there a role for MFIs in an

economy with a highly developed financial system such as the U.S.? We build a

model that is consistent with stylized facts from the U.S. Microenterprise Census

and the Accion U.S. Network,4 the largest nonprofit microfinance institution in the

U.S. We use the model to assess the quantitative effects of alternative microfinance

programs and financial frictions on occupational choice, firm size, wages, income

inequality and welfare. Computational experiments show that there is a role for MFIs.

Appropriately structured government loan subsidies; minimum loan size requirements;

and MFIs jointly funded through private sector donations, government subsidies and

loan interest repayments can all increase policy targets such as the number and size

of small firms, as well as welfare. We find that the welfare gains associated with

providing microenterprises with access to financial services can be significant, ranging

from zero to about 12 percent of consumption among relatively high ability but low

experiment by Dr. Mohammad Yunus in developing countries in the late 1970s (Yunus
(1999)) and exploded into an industry in the 2000s. The Microfinance Information Exchange
dataset recorded nearly 1,100 MFIs in 100 countries in 2008 (MIX (2009)). Currently,
microfinance is a $70 billion industry with 200 million clients (CGAP), affecting 533 million
borrowers and their households. See Buera, Kaboski, and Shin (2014b) for an excellent
analysis of development aspects of microfinance.

4The Accion U.S. Network unites five independent micro lending organizations (Accion
East and Online, Accion Chicago, Accion New Mexico - Arizona - Colorado, Accion Texas,
and Accion San Diego) to form the largest microfinance and small business lending network
in the U.S. (Accion U.S. Network, (2014); Weber, (2014))
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wealth individuals.5

We construct a general equilibrium model with heterogeneous agents with

two financial frictions, intermediation costs and contract enforcement. Entrepreneurs

operate a project that uses capital and labor. They can borrow from either a bank,

which requires collateral, or from a microfinance institution, which does not require

collateral, but charges a higher interest rate than the bank. Entrepreneurs face an

endogenously determined upper limit on loans borrowed from a bank, as in Antunes

et. al (2008). In our model, borrowers also face a lower bound, motivated by the fact

that traditional banks do not offer loans below a certain amount due to the high cost

of micro loans.6 Microfinance institutions provide micro loans to these borrowers.

Buera, Kaboski, and Shin (2014b) model the microfinance sector as a financial

intermediation technology that guarantees access to full repayment of capital up to

a limit.7 Microfinance is a permanent innovation that makes it feasible to provide

5This result is consistent with Buera, Kaboski, and Shin (2014b). They find welfare
gains from microfinance of up to 14% for individuals with relatively high ability.

6For example, U.S. Bank requires a $100, 000 minimum on business loans and Bank of
America requires $25, 000.

7Buera, Kaboski, and Shin (2014a) evaluate the effects of Asset Grant Programs on oc-
cupational choice and wealth mobility in developing countries. They focus on asset grants
made by poverty alleviation programs to the very poor. Instead of having microfinance
institutions who lend to the poor borrowers, the programs directly make grants that are
financed by a one-time tax on the wealthiest individuals. Developing countries face a zero
interest rate and the model is mapped into data from Bangladesh, India, and rural Pakistan.
They show that the grants have a negative impact on aggregate capital. Wealth redistri-
bution reduces capital used in production because not all of the poor who receive grants
become entrepreneurs. Antunes, Cavalcanti and Villamil (2015) evaluate a credit program
in Brazil, which subsidizes the interest rate on loans and requires a fixed application cost.
They show that the program, as designed, fails to solve misallocation problems. The in-
terest credit subsidy policy has no significant effect on output, but it can negatively effect
wages. The program is largely a transfer from households to a small group of entrepreneurs
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fixed small size loans with the same interest rate as a bank. Their loan funding comes

from banks’ deposits. In contrast, we model microfinance as a sector that determines

the interest rate on micro loans based on the MFI’s overhead costs, donations and

government subsidies. Private donors decide whether to provide existing funds to

the MFI or an outside alternative, and we take this donor decision as given. The

MFI faces a risk of not getting donations next period, and consequently uses interest

earned from loan repayments to partially cover some operation costs. U.S. MFIs do

not offer saving programs due to regulations, which we also take as given. The micro

loan funding base is provided by “social investors” instead of from bank deposits,

with funds provided at below market interest rates. Loan sizes are endogenous.

Overall the results show that policies consistent with U.S. microfinance can

increase the percentage of entrepreneurs, firm size, output and wages, but also have

small negative effects on the capital to output ratio and the credit to output ratio.

The main reason is that funds from “social investors” allow MFIs to offer micro loans

to borrowers who were previously excluded from the financial system. Although these

funds are a “helicopter drop” calibrated to the U.S. economy, they are not uniformly

beneficial. The policies lead to higher wage payments and crowd out the demand for

credit by high-productivity firms.8 We focus on four specific policies: Reducing bank

loan size restrictions, reducing MFI overhead costs, directed credit, and the ability of

with minor aggregate effects.

8Higher wages cause more productive firms to have lower profits. This causes the en-
trepreneurs to invest less, which decreases the capital stock. At given input costs, the
demand for credit from banks declines.
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MFIs to generate internal funds (i.e., self-sustanability).

First, if banks’ reduce the minimum size restriction on bank loans this increases

the percentage of entrepreneurs and the wage, but output per capita does not change.

The intuition is that entrepreneurs who previously borrowed from MFIs switch to

banks for a lower interest rate. However, firms must now pay a higher wage, which

offsets the lower cost of loans. There are more, but less productive, entrepreneurs,

which leads to a increase in income inequality.

Second, reducing MFI overhead costs increases the percentage of entrepreneurs

because this policy lowers the interest rate on micro loans relative to the baseline.

However, general equilibrium effects lead to a small increase in the wage, which offsets

the effect on output per capita. In the past decreasing MFIs’ operational costs has

been difficult, due to expensive screening and monitoring costs. Currently, innovative

scoring and lending techniques are being developed to lower these costs. For example,

Silicon Valley-backed startups like Branch and InVenture are testing smartphone

screening methodologies in developing countries such as Kenya. The programs target

individuals who do not have credit scores, but use a smartphone app that can evaluate

client behavioral patterns that correlate with repayment or default. The hope is that

such innovations will reduce the cost of lending dramatically (Dwoskin, WSJ).9

Third, policy targets are more sensitive to policy changes regarding govern-

ment subsidies than directed credit (soft loans). Government subsidies for operational

9Branch.co in Kenya reduced the interest rate from 25% to 6-12% by using an Android
app on clients’ smartphones.

http://www.wsj.com/articles/lending-startups-look-at-borrowers-phone-usage-to-assess-creditworthiness-1448933308
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costs help MFIs increase output per capita, the percentage of entrepreneurs, and also

the wage by reducing the microloan interest rate. However, a higher government

subsidy also increases the wage tax, which transfers a small amount of capital from

workers to these low moderate income micro entrepreneurs who borrow from MFIs.

The after tax wage is larger due to a smaller supply of workers. Overall, an increase in

the government subsidy to MFIs will increase aggregate output, the number of firms,

as well as the aggregate payoff for all individuals. On the other hand, increasing

government directed credit (soft loans) generates more revenue for the government,

which decreases the wage tax. The after tax wage increases, which slightly reduces

the number of entrepreneurs. The impact of government directed credit on the ag-

gregate economy is minuscule since the micro loan interest rate does not depend on

government directed credit. Also, government directed credit increases the supply of

capital, but the real interest rate is determined by the international capital market.

Fourth, the experiment on sustainability shows that output per capita, the

wage, the percentage of entrepreneurs and the entrepreneurs’ income Gini coefficient

are sensitive to the MFI’s self-sustainable level. The self-sustainable level is the per-

centage of operational costs that are covered by program earned revenues (Mendoza

(2013)). For example, if a MFI can fully cover operational costs using interest earned

without using any donations and subsidies, then this MFI is fully self-sustainable.

MFIs try to increase their self-sustainable level since outside donations are not sta-

ble. For a given operation level and government subsidies, when the MFI has a large

level of self-sustainability, the costs are mainly paid by interest earned from micro
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loans. A higher level of self-sustainability leads to a higher interest rate on micro

loans, which discourages entrepreneurship.

In the remainder, section 2 summarizes stylized facts. Section 3 describes the

model, the bank and microfinance institution problems, an entrepreneur’s problem,

and specifies the occupational choice decision. Section 4 calibrates the model to match

U.S. data, discusses model fit, and analyzes the effects of microfinance. Section 5

contains the quantitative policy experiments. Section 6 concludes.

1.2 Stylized facts about microfinance in the U.S.

The U.S. Small Business Administration (SBA) defines a microenterprise as

a business with five or less employees. U.S. microfinance institutions provide small

loans and services to such enterprises, which lack access to traditional credit services.

Microfinance institutions are different than other lending programs such as banks,

peer-to-peer lenders (e.g., Prosper), credit unions, and Payday loans. Table 1.1 pro-

vides a comparison among these programs10. Banks charge a lower interest rate on

(larger) business loans, typically about 5 - 6%, while the interest rate banks charge

small businesses on credit cards is on average 12.85% (cf., Creditcards.com). Online

lenders such as Kabbage Inc. charge an average interest rate of about 39% to small

businesses with good credit. Banks prefer firms that are at least 10 years old, but

banks partner with, invest in, and provide grants to nonprofit lenders that provide

10See Simon (2015), usbank, and Bank of America Features and Terms for information
on Banks; See Accion East and Online Learn for MFIs; See Eiger and Mandell (2015),
and Cunningham (2015) for P2P; See Public Service Credit Union and Bundrick (2014) for
Credit Union; And see Melzer, (2011) and CFA for Payday loan.

https://www.usbank.com/small-business/credit-financing/business-loans.html
https://www.bankofamerica.com/smallbusiness/business-financing/working-capital/business-loans.go
http://www.accioneast.org/home/support-accion/learn/microlending-in-the-united-states.aspx
https://www.pscu.org/membership/credit-union-difference
http://www.paydayloaninfo.org/facts
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credit to small businesses; see Simon (2015). MFIs fill a market niche by providing

small, short-term loans to businesses that lack credit histories and collateral.

We wish the model to be consistent with several stylized facts from the U.S.

microfinance industry.

Fact 1: Interest rates on micro loans exceed bank loan rates.

The wedge for MFIs is higher than in the banking sector for several reasons.

First, MFIs operate at a small scale and the cost of managing one hundred $1000

micro-loans is much higher than the cost of managing one $100, 000 bank loan due

to high costs of screening and monitoring MFI clients (Rosenberg et. al, (2009)).

Second, MFI borrowers are “sub-prime;” they lack collateral and have low or no busi-

ness profits and credit scores. Third, MFIs lack deposits and loan collateral. As a

consequence, MFIs charge a higher loan interest rate compared to banks in order to

pay for these higher screening, monitoring, operational and other costs. Nonetheless

interest rates offered by MFIs are still much lower than the rates offered by other

lenders because MFIs are not-for-profit, and government subsidies and private do-

nations offset MFIs’ inherent cost disadvantages.11 Therefore, MFIs are important

for borrowers who need funds to finance a microenterprise but cannot get loans from

banks.

Fact 2: Banks require minimum loan sizes.

Traditional banks do not offer loans below a certain amount due to the high

11We do not consider informal financial services in this paper.
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cost of micro loans. For example, U.S. Bank requires business loans to exceed

$100, 000 and Bank of America provides business loans above $25, 000.

Fact 3: U.S. MFIs generally do not have savings programs.

U.S. regulations make MFI savings programs prohibitively expensive. Chris-

ten, Lyman and Rosenberg (2003) note that banks face regulations such as rules

that govern their operations, minimum capital requirements, consumer protection

and fraud prevention requirements, credit information services, secure transaction re-

quirements, interest rate limits, foreign ownership limitations, and tax and accounting

requirements. In order to provide savings programs, MFIs would need to hire experts

to comply with these legal and reporting requirements. Many of these costs are fixed

and therefore prohibitive at a small scale. Ledgerwood and White (2006) report that

the costs to transform from a credit-focused MFI to a regulated financial intermediary

with savings programs range between $700, 000 and $1.5 million. As a consequence

most U.S. MFIs do not offer savings accounts to their clients and, unlike traditional

banks, U.S. MFI’s loans are not funded by deposits. Some U.S. MFIs sponsor savings

programs, but the savings are deposited in a partner bank and the MFI does not have

access to the deposits for microloan funds.

Fact 4: U.S. MFIs fund loans mainly by borrowing from governments and investors.

Most investors provide funds at concessionary rates.

Pollinger et al. (2007) report that U.S. MFIs raise funds for loans from four

sources: grants at no cost (i.e., donations); government programs (e.g., SBA govern-
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ment directed credit, which offers a below market interest rate of 1.3%); loans from

investors such as banks and for-profits at an interest rate of 3%; or funds from the

open market at a rate of 10.3%. The main source of loan funds is government directed

credit and funds provided by private investors. According to MicroCapital (2007),

three types of private investors provide funds to MFIs through Microfinance invest-

ment vehicles (MIV) - strictly commercial investors who expect high financial returns

on investments, socially responsible investors who do not seek financial returns, and

those in between. Most of the investors are social investors.

Fact 5: MFI operating budget income is mainly the sum of interest earned on loan

repayments, private donations, and government subsidies.

MicroTracker (2012) reports for a sample of 75 U.S. MFIs, about 25% of total

MFI expenses are covered by interest earned from micro-loans, 35% are covered by

governments subsidies, and the remainder are covered by private donations.

Fact 6: U.S. MFIs aim to “graduate” clients to banks.

U.S. MFIs help clients graduate to the banking sector in two ways: First, MFIs

assist start ups or expand clients’ businesses until the microenterprises require larger

loan sizes. Second, MFIs help build clients’ credit scores so that they can access

banks (Accion East and Online, (2015)). The majority U.S. MFIs do not target

groups below the poverty line, but rather low-to moderate-income business owners
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who lack access to banks (MicroTracker (2012), Table 10).12

Overall, the facts show that U.S. MFIs rely on government subsidies, donations

and investments, rather than the deposit base used by banks. MFIs also try to cover

part of their operational costs through loan repayments in order to control the risk

of not getting sufficient donations due to adverse shocks, and they charge a higher

interest rate than banks. We now construct a model that is consistent with these

facts.

1.3 Model

Consider an economy with a continuum of measure one individuals. Each

individual lives for one period and reproduces another so population is constant. Time

is discrete and infinite. A single good can be used for consumption or production, or

left to the next generation as a bequest.

1.3.1 Preferences, endowments and technology

Individuals care about their own consumption and a bequest to the next gen-

eration. The utility function for a representative individual in period t is

U = (ct)
γ(zt+1)

1−γ, γ ∈ (0, 1) (1.1)

where ct and zt+1 denote consumption and bequest.

Each individual is endowed with initial wealth bt, which is a bequest from

12Internationally, “graduating” people is called “credit plus” offerings, see Morduch 2012.
Barr (2005) notes that microfinance helps borrowers qualify for traditional financial sector
loans by increasing income and assets. MFIs in developing countries often focus on poverty
reduction.
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the previous generation, and managerial talent x which is drawn from a continuous

cumulative probability distribution function Γ(x) where x ∈ [0, 1].

Individuals choose their occupation, either a worker or an entrepreneur. En-

trepreneurs can only operate one project which has a technology that uses capital k

and labor n to produce a single consumption good y, which is represented by

y = xkαnβ, α, β > 0, and α + β < 1 (1.2)

Capital fully depreciates between periods. Entrepreneurs employ workers and capital.

1.3.2 The capital market and microfinance sector

Individual have the following options to invest initial wealth:

• Bank: Competitively rent capital to a bank and earn deposit interest rate iD.

MFIs do not accept savings deposits, consistent with Fact 1.2.

• Private equity: Use their capital to fund a business. They may borrow ad-

ditional capital from either a bank at interest rate iBL or from a MFI at rate

iML .

Consistent with Fact 1 , iML > iBL because it is more expensive to intermediate small

loans.

1.3.2.1 Bank sector

A bank receives total deposits DB, with individual deposits denoted by bB. A

bank makes two types of loans:

(i) The bank may lend directly to entrepreneurs in aggregate amount, LB,
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with loans to individual entrepreneurs denoted by lB.

(ii) The bank may also invest amount LBdc in the MFI as directed credit, receiv-

ing return iBLdc. Consistent with Fact 4, return iBLdc contains two components: a below

market (socially responsible) interest rate iBdc paid by the MFI and the concessionary

part mg. The concessionary part of the interest rate can occur, for example, because

banks have tax advantages or build social capital with stakeholders (e.g., the public

or regulators).

Transaction costs on financial intermediation generate a wedge between lend-

ing and deposit rates, given by overhead cost ovcB and bank tax τ . Overhead costs

include all ongoing bank expenses such as rent, utilities, legal fees, labor burden,

repairs and supplies. The bank is required to pay financial taxes τ by regulation.

The problem of the representative bank is

max
iBL

(1 + iBL )LB + (1 + iBLdc)L
B
dc − (1 + iD)DB − (ovcB + τ)(LB + LBdc) (1.3)

s.t. DB = LB + LBdc (1.4)

DB ≥ LB ≥ 0. (1.5)

Free entry implies zero profit in equilibrium for a bank, which implies:

iBL − iD = ovcB + τ (1.6)

iBLdc − iD = ovcB + τ (1.7)

It follows that the returns from the bank’s two alternative lending opportunities are

equal, iBL = iBLdc = iBdc +mg.
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1.3.2.2 Microfinance sector

Microfinance institutions face a different problem than a bank because they

do not accept deposits (Fact 3). In addition, MFIs issue loans only to micro busi-

nesses at a higher interest rate than the rate charged by a bank (Fact 1). Instead of

deposits, MFIs raise funds from private donations and government subsidies to cover

operational costs (Fact 5)13 at a below market interest rate (Fact 4). We assume that

banks and MFIs face the same tax rate τ on loans to borrowers.

Fact 5 indicates that operational costs are paid by three sources - interest

earned from loan repayments, private donations, and government subsidies. Subsidies

are mainly lump-sum direct payments, SG, from the government14 and donations SD

come from outside donors. We assume these donors are exogenous.15 Fact 1 indicates

that high MFI overhead costs make the lending interest rate at MFIs higher than

at the banks. We denote the percentage of total operational costs covered by loan

repayments by θ, and donations and subsidies cover the remainder. Note that θ = 1

indicates that the MFI is fully self-sustainable, with revenue from micro loans covering

all operational costs, and therefore not relying on private donors or the government.

In general, interest earned from micro loans is exhausted after covering only a part of

13In practice, private investors include individual investors, banks, and for-profit compa-
nies. In our model, we assume all funds are managed by banks and we call this investment
directed credit.

14Accion U.S. Network’s annual reports indicate that government subsidies are fairly
consistent over time.

15For example, we do not model the Gates Foundation’s choice to fund MFIs versus health,
the environment or other fields. We will determine funding base shares in accordance with
Fact 1.2 when we calibrate the model.
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operational costs and MFIs do not have deposits. Fact 4 indicates that MFIs receive

their funding base from two sources: The government offers directed credit (“soft

loans”) LGdc to MFIs, with a very low interest rate iGdc. Banks also provide below

market rate loans LBdc to MFIs at interest iBdc. Therefore, the MFI’s total funding

base, rather than deposits for a bank, is LM = LBdc + LGdc.

The MFI’s problem is

max
LM

(1 + iML )LM + SD + SG − (1 + iBdc)L
B
dc − (1 + iGdc)L

G
dc − (ovcM + τ)LM

s.t. LM = LBdc + LGdc (1.8)

SD + SG = (1− θ)[(ovcM + τ)LM + iBdcL
B
dc + iGdcL

G
dc] (1.9)

The zero profit condition implies that

iML = θ(ovcM + τ + iBdc)

iML = θ(ovcM + τ + iGdc)

(1.10)

It follows immediately that iBdc = iGdc. Recall that iBdc = iBL −mg and iGdc < iBL . Both

the government and bank offer directed credit at a below market rate.16 We assume

that iGdc = iBdc = iD. As θ increases, MFIs rely less on donations, which increases the

required return from loan revenue. Therefore, the interest rate will go up given ovcM

and τ . Given iML , we solve for lM from individual’s problem and obtain LM .

16Pollinger et al. (2007) indicate that iBL −mg = 3% on average and iGdc = 1.3%. The only
measurement problem occurs on social responsibility component mg. All investment loans
(from either banks or the government) have interest rates ranging from 0−4% (AccionEast
Financial Statement 2012, Note 7, page 14).
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1.3.3 Optimal behavior

1.3.3.1 Entrepreneurs

The entrepreneur’s problem is similar to Antunes, Cavalcanti and Villamil

(2008), except the lending market has a bank and MFI. Individuals who decide to

become entrepreneurs choose the level of capital and the number of employees to

maximize profit subject to a technological constraint and a credit market incentive

constraint. Given k and w, an entrepreneur solves the problem:

π(k, x;w) = max
n

xkαnβ − wn (1.11)

Let a be the amount of self-financed capital (or, equivalently, the part of the loan that

is fully collateralized by the agent’s personal assets) and l be the amount borrowed

from a bank or MFI (or, equivalently, the amount of the loan that is not collateralized).

Unconstrained problem: An entrepreneur who does not need credit (b > a and l = 0)

solves17

max
k≥0

π(k, x;w)− (1 + iD)k (1.12)

Deposit interest rate iD is the opportunity cost of investing one’s own funds in the

firm.

Constrained problem: If the entrepreneur borrows from a bank, then the loan contract

must be self-enforcing because the entrepreneur cannot commit to repay, so

φπ(a+ l, x;w) ≥ (1 + iD + ovcB + τ)l

17Use the optimal π(n) to solve for k.
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The incentive constraint guarantees ex ante repayment and can be written as:

l(b, x;w, r) ≤ φ

1 + iD + ovcB + τ
π(k(b, x;w, iD), x;w) (1.13)

The amount that a particular entrepreneur can borrow from a bank is increasing in

the entrepreneur’s bequest and managerial ability, b and x, and in general these loan

sizes vary across entrepreneurs.

Banks do not offer loan packages below a certain amount (Fact 1.2). Let l

denote this threshold. Individual that wish to borrow below the threshold can apply

for microfinance loans from a MFI. Entrepreneurs can borrow loan amounts above l

from MFIs, but they would prefer to go to a bank for a bigger loan due to the lower

interest rate (Fact 1).

If an entrepreneur borrows from a bank, then the problem is to maximize net

income:

V B(b, x;w, iD) = max
a≥0, lB≥0

π(a+ lB, x;w)− (1 + iD)a− (1 + iBL )lB

st. l ≤ lB ≤ φ

1 + iBL
π(k(b, x;w, iD), x;w)

b ≥ a

(1.14)

In equilibrium, 1 + iBL = 1 + iD + ovcB + τ .

If an entrepreneur borrows from a MFI, then the problem is:

V M(b, x;w, iD) = max
a≥0, lM≥0

π(a+ lM , x;w)− (1 + iD)a− (1 + iML )lM

st. 0 ≤ lM ≤ φ

1 + iML
π(k(b, x;w, iD), x;w)

b ≥ a

(1.15)
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where 1 + iML = 1 + θ(ovcM + τ + iGdc). Again, the loan contract with a MFI must be

self-enforcing due to borrower inability to commit to repay, so

φπ(a+ l, x;w) ≥ (1 + θ(ovcM + τ + iGdc))l

Optimal policy functions a(b, x;w, iD) and lj(b, x;w, iD, ovc
j, θ) define the size

of each firm: k(b, x;w, iD, ovc
j, θ) = a(b, x;w, iD) + lj(b, x;w, iD, ovc

j, θ), where j = B

or M .

1.3.3.2 Occupational choice

b

x

Workers Entrep.

x∗ xB

Banks

be0

Figure 1.1: Occupational choice without MFIs

The occupational choice for each individual is derived from maximizing the

agent’s life time income. The figures provide the intuition for occupational choice.
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They indicate that agents are workers when their managerial ability is low, i.e. x <

x∗(w, iD). For x ≥ x∗(w, iD) agents may become entrepreneurs, depending on whether

or not they are credit constrained. If bequests are very low, agents are workers

although their managerial ability is higher than x∗(w, iD).

b

x

Workers Entrep.

x∗ x∗∗

Banks

MFI
be

bB

Figure 1.2: Occupational choice with MFIs

The MFI gives agents with relatively low bequests b < bB(x;w, iD) but rela-

tively high ability x > x∗∗, and cannot meet the minimum loan size required by banks,

the opportunity to become entrepreneurs. As in Antunes, Cavalcanti and Villamil

(2008), the negatively sloped be curve indicates that the some high ability agents may

be credit constrained. Comparing Figure 1.1 and Figure 1.2, curve be with microfi-

nance shows that government subsidies and concessionary private loans allow some
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high ability agents to switch occupation from worker to entrepreneur. The results are

stated formally and proved in the appendix (cf., Lemma 2.1 and B.1).

1.3.4 Consumers

An individual’s lifetime income is defined as:

Yt = max{(1− τw)wt, V
j(bt, xt;wt, itD)}+ (1 + itD)bt, j = B, M (1.16)

Given lifetime wealth, the individual solves the following problem:

max
ct,zt+1

U = (ct)
γ(zt+1)

1−γ, γ ∈ (0, 1)

s.t. ct + zt+1 = Yt

(1.17)

The optimal consumption and bequest is thus ct = c(Yt) and zt+1 = b(Yt) policy

functions. The functional form of a consumer’s preferences implies that individuals

leave a proportion 1 − γ of their lifetime wealth as a bequest. Bequests are non-

negative since every individual can be a worker.

1.3.5 Competitive equilibrium

Let Γt be the bequest distribution at period t, which is endogenously deter-

mined across periods. The initial bequest distribution Γ0 and government spending

g are exogenously given. In a competitive equilibrium, an individual optimally solves

their problem as described before, and all markets clear.

1. Free entry into the bank and MFI sectors (zero profits in equilibrium)

iBL − iD = ovcB + τ (1.18)

iML = θ(ovcM + τ + iGdc) (1.19)
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2. The market clearing conditions for labor, capital and each type of intermediary

are:

∫∫
z∈E(wt,rt)

n(x;wt, rt)Υt(db)Γ(dx) =

∫∫
z∈Ec(wt,rt)

Υt(db)Γ(dx) (1.20)

∫∫
z∈E(wt,rt)

k(b, x;wt, rt)Υt(db)Γ(dx) =

∫∫
bΥt(db)Γ(dx) + LGdc (1.21)

LB =

∫∫
z∈EB(wt,rt)

lBΥt(db)Γ(dx) =

∫∫
bBΥt(db)Γ(dx)− LBdc = DB − LBdc (1.22)

LM =

∫∫
z∈EM (wt,rt)

lMΥt(db)Γ(dx) = LBdc + LGdc (1.23)

3. The government budget constraint given wage, tax τw, intermediary tax τ , gov-

ernment directed credit interest rate iGdc, loan amount LGdc, government spending

g and government MFI subsidy SG:

∫∫
τwwn(x;wt, rt)Υt(db)Γ(dx) + τ(LB + LM) + iGdcL

G
dc = g + SG (1.24)

Since the only connection between periods is the bequest, providing the law of motion

for the distribution of bequests is important. Define Pt(bt, A) = Pr{zt+1 ∈ A | bt},

which assigns a probability for a bequest in t+ 1 for the descendant of an agent that

has bequest bt before known xt. The law of motion of the bequest distribution is

Υt+1 =

∫
Pt(b, A)Υt(db) (1.25)

Now we will calibrate the model and quantitatively study the economy.
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1.4 Measurement

In order to study the quantitative effect of microfinance on entrepreneurship,

wage, output, and other variables, we must assign values for the model parameters.

We calibrate to match key statistics in the United States, where financial markets are

well developed and intermediation costs in the banking sector are small. Later, we will

conduct policy experiments to study how government policies on MFIs, overhead costs

and MFI self-sustainability, loan size restrictions, intermediation costs and contract

enforcement affect the economy.

The baseline model is calibrated so that the equilibrium matches some key

statistics of the U.S. economy. As in Antunes, Cavalcanti and Villamil (2008), the

model period is 35 years. Assume that the cumulative distribution of managerial

ability is given by Γ(x) = x
1
ε and x ∈ [0, 1]. When ε is one, entrepreneurial talent is

uniformly distributed in the population. When ε exceeds one, the talent distribution

is concentrated among low talent agents. Eleven parameters must be determined:

two for technology(α, β), three for utility (γ, ovcB, ovcM), and six institutional and

policy parameters (φ, τw, τ , SG, g, LGdc)

Following Gollin (2002), we set β and α so that in the entrepreneurial sector

55% of income is paid to labor, 35% is paid to capital, and 10% are profits. As

in Antunes et. al (2013), intermediation costs are the sum of intermediary taxes

and overhead costs. We assume that taxes are the same for banks and microfinance

institutions, thus the tax as a percentage of total bank assets is 0.5% in the U.S.

The overhead cost is measured as the total expenses of the financial institutions
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over its total assets. According to Beck and Demirguc-Kunt (2009), it is 2% in

high income countries, which corresponds to banks’ overhead cost in this paper. We

assume that U.S. MFIs’ overhead costs ovcM are q times of the overhead costs of a

bank, ovcB. We use data from Accion’s five U.S. offices’ Annual Reports18, and the

tax is τ = (1 + 0.005)35 − 1 = 0.1907. These differences in overhead costs between

banks and MFIs generate an interest rate wedge (Fact 1), and we will do policy

experiments in next section to assess their importance. The payroll tax τw = 0.33 is

set to match the average tax rate on labor income in the U.S. (Jones, Manuelli, and

Rossi (1993)).

Banks also differ in the minimum loan sizes they require (Fact 2). For example,

U.S. Bank requires that loans be at least $100, 000 and Bank of America requires the

minimum loans size to be at least $25, 000. Some banks and organizations have loans

that target small businesses, but even then, the minimum loan size is relatively large.

For instance, the Goldman Sachs 10,000 Small Businesses program, partnered with

PIDC requires loans to be at least $50, 000 for opening shop in Philadelphia. The

U.S. Small Business Administration Dealer Floor Plan Financing Pilot Program has

a minimum loan size of $500, 000. We choose a minimum loan size of $100, 000 for

the baseline model and conduct policy experiments regarding loan size in section 5.

U.S. MFIs do not accept deposits (Fact 3) and borrow funds from government

and private investors (Fact 4)19. Fact 5 indicates that MFI operating income is the

18Since the model period is 35 years, the target overhead cost is ovcB = (1+0.02)35−1 = 1,
ovcM=q ∗ ovcB = 13.8.

19We assume that all the private investors are socially responded, which means they

https://historictaconyrevitalization.files.wordpress.com/2015/01/resources-for-small-businesses-1-1.pdf
https://historictaconyrevitalization.files.wordpress.com/2015/01/resources-for-small-businesses-1-1.pdf
https://www.sba.gov/category/lender-navigation/sba-loan-programs/7a-loan-programs/pilot-7a-loan-programs/dealer-floor-plan-financing-pilot-program-d
https://www.sba.gov/category/lender-navigation/sba-loan-programs/7a-loan-programs/pilot-7a-loan-programs/dealer-floor-plan-financing-pilot-program-d
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sum of the interest earned on loan repayments, private donations and government

subsidies:

MFI operating budget income is 25% from iML L
M , 40% from SD, and 35%

from SG. MicroTracker 2012, Table 4 reports that MFIs’ total operating expenses

are $56,814,380 in 2011 and $64,251,167 in 2012. We take the average of the two years’

total operating expenses and adjust operational costs for the 35 year model period

and normalize by $10 million to get total operating costs = 211.8620. MicroTracker

2012, Page 11 (Fact 5) indicates that 25% of the total program cost is covered by

interest earned from micro-loans, i.e., θ = 25%. MicroTracker 2012 Figure 10 indicates

that the remaining 75% of the operational expenses are mainly covered by private

donations (40%) and government subsidies (35%). We use equation (1.9) to calculate

S:

S = SD + SG = (1− θ)[(ovcM + τ)LM + iBdcL
B
dc + iGdcL

G
dc]

We get S = 211.86 ∗ .75 = 158.9 and SG = 211.86 ∗ .35 = 74.15.

According to Accion East and Online (2015), about one-third of loan funds

are borrowed from the government and MicroTracker (2012), Page 1 indicates that

total micro loans disbursements in the U.S. in 2012 were $292, 149, 870. Therefore,

we calculate the government directed credit amount to be LGdc = 340.84.21 We will do

expect an concessionary interest return. In practice, 12% of microfinance investment funds
came from commercial investors, about 63% of investors were socially responsible, from
both public and private organizations (Armendariz and Morduch (2010) chapter 8), and
the remainder require an intermediate rate in 2007 worldwide.

20Total operational costs = [$56,814,380+$64,251,167
2 /10, 000, 000] ∗ 35 = 211.86

21LGdc = [13 ∗ 292, 149, 870/10, 000, 000] ∗ 35 = 340.84

http://microtracker.org/assets/default/78/78a8016389256c627abe067ede8f1f736d06bb86/original.pdf
http://microtracker.org/assets/default/78/78a8016389256c627abe067ede8f1f736d06bb86/original.pdf
http://microtracker.org/assets/default/78/78a8016389256c627abe067ede8f1f736d06bb86/original.pdf
http://microtracker.org/assets/default/78/78a8016389256c627abe067ede8f1f736d06bb86/original.pdf


www.manaraa.com

27

sensitivity analysis on LGdc since it is not directly observable in the data and could be

measured with error. Government spending g is simulated to be 564.331 to balance

the budget for given τw, τ , iGdc, L
G
dc and SG using government budget constraint.

Table 1.2 shows the value of each parameter.

Table 1.2: Parameter values, baseline economy

Parameters Value Comment/Observations

α 0.35 Capital share, Gollin (2002)

β 0.55 Labor share, Gollin (2002)

τ 0.005 Tax on loans, Demirguc-Kunt and Levine (1999)

τw 0.33 Payroll tax rate, Jones, Manuelli, and Rossi (1993)

ovcB 0.02 Bank overhead cost, Beck and Demirguc-Kunt(2009)

q 13.8 MFI overhead cost q ∗ ovcB, Accion US Annual Reports
(2012)

θ 0.25 Percent of operational costs covered by interest revenue
(MicroTracker 2012)

l 0.01 Normalized minimum Bank loan size (U.S.Bank)

γ 0.9364 Calibrated to match the U.S. historical Post-War return
on government bonds (about 2%, International Finan-
cial Statistics)

φ 0.36 Calibrated to match the percent of entrepreneurs over
the total population (about 7%) based on OECD out-
look data 2009

ε 5.033 Calibrated to match the entrepreneurial earnings Gini
index of 45% (Quadrini, 1999)

Three parameters remain to be determined: the fraction of total income left to

the next generation, 1−γ, the investor protection or the strength of financial contract
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Table 1.3: Basic statistics, U.S. and baseline economy

U.S. Baseline No MFIs
economy model model

Yearly real interest rate(%) 2.0 2.0 2.0

Tax as a % of total bank assets 0.5 0.5 0.5

Overhead cost, % total bank assets 2 2 2

% of entrepreneurs(%) 7.0 6.99 6.41

Entrepreneurs’ income Gini (%) 45 45.07 42.61

Capital to output ratio 2.55 2.31 2.32

Private credit to output ratio 2.03 2.03 2.13

enforcement, φ, and the curvature of the entrepreneurial ability distribution, ε. We

choose them such that in the baseline model the real interest rate is 2%; the percent

of entrepreneurs over the total employed population in the U.S. is 7% according to

OECD data 2009 (OECD (2010)) and the Gini index of entrepreneurial earning is

about 45% from Quadrini (1999). The calibrated value of γ = 0.9363 matches the

historical risk-free rate of return on government bonds in the U.S., which indicates

that agents in general leave about 6.4% of lifetime wealth to the next generation. The

ratio of bequests to labor earnings in the steady state of our model is (1 − γ)/(1 −

(1 − γ)(1 + r)) = 0.073, which falls into the intereval estimated by Gokhale and

Kotlikoff (2000) where bequests account for 4-8% of labor compensation. The value

of φ in the baseline economy is 0.36. This value is higher than the value of 0.26

found in Antunes, Cavalcanti and Villamil (2008) and is consistent with the intuition

that micro loans require more enforcement. Recall that φ is equivalent to an additive
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utility punishment that reflects the strength of contract enforcement.

The model fits the U.S. economy fairly well. Besides the statistics that we

calibrated, the capital to output ratio and the private credit to output ratio, which

are not calibrated, also match well. Maddison (1995) shows that the U.S. capital to

output ratio is about 2.55 and it is 2.31 in our model. The World Bank Development

Indicators data shows that the average total private credit as a share of income in

the U.S. was 2.03 from 1993 to 2013, and it is 2.03 in our model. The model does

not match the income Gini where it is 40-44% in data, but the model predicts about

30%. This is a standard problem that occurs because workers in the model receive

the same equilibrium wage, which should underestimate the real world income Gini.

Compared to an economy without microfinance institutions, the economy with

MFIs has a

• Higher percentage of entrepreneurs: one goal of MFIs is to help nascent micro

entrepreneurs start micro businesses.

• Higher entrepreneur income Gini coefficient: among all entrepreneurs, there are

more lower income micro entrepreneurs than without micro-lending.

• Higher output: With microfinance, relatively high ability but poor individuals

join the entrepreneur pool. Meanwhile, rich but low ability individuals exit due

to higher wages, which leads to a higher productivity level on average.

• Lower capital to output ratio and credit to output ratio 22:

22Both the impacts of the microfinance program on output and capital results are con-
sistent with Buera, Kaboski, and Shin’s (2014b) results for the general equilibrium model
extension in the small open economy case.
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– MFIs provide more working capital due to external donations and govern-

ment directed credit; ease the credit constraint for high ability and low re-

source individuals, and donations from outside of the economy help reduce

the interest rate on micro loans which also encourages more borrowing.23

– A higher wage causes high-productivity firms to have less profits and to

leave less wealth to their descendants, and the capital stock decreases. In

order to keep the same input costs, the demand for credit from banks

declines. Less investment leads to even less profits for high-productivity

firms.

– The negative impact of wages on high-productivity individuals dominates

the positive impact of microfinance on marginal individuals. The net effects

on capital and credit are negative, but minuscule.

Table 1.3 shows that the aggregate differences among variables are small with

and without microfinance, which means that the microfinance industry has a small

influence on the U.S. macroeconomy in terms of occupational choice, income inequal-

ity and the capital to output ratio24. In this model, capital is redistributed from high

savers to low savers. Everyone saves their initial bequest into banks and a part of the

capital in the banks is lent to microfinance institutions. However, microentreprises,

23Microfinance has positive impacts on K and L, but since the additional entrepreneurs
have lower ability (x∗∗ is below x in figure 1.2), the effects are small quantitatively.

24The small change in income inequality overall is consistent with Hermes (2014) empirical
study, although Hermes (2014) focus on developing countries and using 70 countries macro
level data to test the relationship between microfinance intensity and income inequality.
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which are the main clients of MFIs, are those businesses with less than 5 employ-

ees and their economic activities are at a very small scale. But microenterprises do

contribute to the large economy by enhancing income, creating and sustaining jobs,

which we save for future research projects.

1.5 Quantitative experiments

Quantitative experiments explore how the equilibrium properties of the model

change when there are changes in (i) bank loan size restrictions, (ii) MFI overhead

costs, (iii) subsidy/donations, and (iv) MFI self-sustainability.

1.5.1 Bank loan size restrictions l

Table 1.4 reports the results from an experiment that varies the size of the

minimum loan size at which entrepreneurs can borrow from a bank. The results show

that regardless of the requirements on collateral, credit score, and business profits,

easing the restriction on bank minimum loan sizes raises the wage, the percentage

of entrepreneurs, and the aggregate payoff. The aggregate payoff is the weighted

average payoffs to all individuals, which includes both workers and entrepreneurs.25

The intuition is that more people can borrow from banks at a lower interest rate,

which lead to a higher number of entrepreneurs. Since there is less supply but more

demand for labor, the wage increases. In addition, output per capita does not change

much because entrepreneurs can now borrow at a lower interest rate, but must pay

25Aggregate payoff = the percentage of entrepreneurs ∗ average business income + the
percentage of workers ∗ after-tax income.
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for a higher wage to workers, which offsets the effect on output of the lower minimum

loan size requirement from banks.

Table 1.4: Bank experiments: Lower limit on loan size l

Output per
Capita %

Wage % % of entrep Entrep in-
come Gini

Aggregate
payoff

Baseline l =$100k 100 100 6.99 45.07 100

l = 5 ∗ lbase
SBA DFP

98.7 99.1 6.95 49.57 99.4

l = 1
2
∗ lbase

Goldman Sachs
100 100.4 7.55 46.42 107.3

l = 1
4
∗ lbase

BOA
99.8 100.5 7.73 47 109.7

1.5.2 MFIs overhead cost ovcM

The motivation for the experiment on overhead costs is to assess the ef-

fects of recent innovative scoring and lending techniques that are being developed to

lower these costs. For example, fin-tech startups are testing a smartphone screening

methodology in Kenya, developed for people who lack credit scores. The smartphone

app could evaluate clients’ patterns of behavior that correlate with repayment or

default, which could reduce the cost of lending dramatically (Dwoskin, WSJ)

Table 1.5 shows the results of an experiment that varies MFIs’ overhead costs.

The ratio of the overhead cost of MFIs and banks in our baseline model, q, is calculated

from the Annual Reports of all five U.S. Accion offices and bank overhead cost from

Beck and Demirguc-Kunt (2009). Without having more accurate data on U.S. MFIs
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Table 1.5: Microfinance experiments: Overhead cost ovcM

Output per
Capita %

Wage % % of en-
trep

Entrep in-
come Gini

Aggregate
payoff

ovcMbase =q ∗ ovcB 100 100 6.99 45.07 100

ovcM = 4 ∗ ovcMbase 99.7 99.7 6.41 42.61 91.2

ovcM = 2 ∗ ovcMbase 99.7 99.7 6.42 42.64 91.3

ovcM = 3
4
∗ ovcMbase 100 100.5 7.62 46.23 110.4

ovcM = 1
2
∗ ovcMbase 106.6 104.8 8.1 46.4 150.2

overhead cost, we would like to do a sensitivity analysis. It is possible that MFIs

improved technology on screening and monitoring clients which reduce the cost (but

it is hard to have such improvement due to high labor intensive requirements on

screening and monitoring).

When overhead cost is two times of the cost in the baseline model, the interest

rate is high enough that almost no one can afford borrowing from MFIs. When the

overhead cost is half of the cost in our baseline model, the interest rate of borrowing

from a MFI is lower than borrowing from a bank (iBL = iML implies that ovcM =

0.5487 ∗ ovcMbase). Therefore, if MFIs could improve their technology so that the

overhead cost is close to 1/2 of the cost in the baseline model, then MFIs can improve

outcomes without challenging the banking sector.
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1.5.3 Government policy experiments

1.5.3.1 Government subsidy SG

Table 1.6 shows that increasing government support SG to an MFI in order to

cover operational costs has positive effects on output, the percentage of entrepreneurs,

the wage and the aggregate payoff. The government raises funds for SG by imposing

a tax on workers’ wages. See (1.24), where τ , g and LGdc are assumed to be constant

in this experiment and τw adjusts to balance the government’s budget constraint.

As government subsidies rise, this reduces the pressure on using earned interest

to pay the operating costs. Therefore, the percentage of operational costs covered

by interest, θ, declines. However, higher government subsidies for the microfinance

industry increases the wage tax, which transfers a small amount of capital from

workers to these low to moderate income micro entrepreneurs who borrow from MFIs.

Thus, there is a distributional effect. For instance, if SG increases by 10%, then θ

decreases from 0.25 to 0.215, but the wage tax rate rises by 0.96%. A lower θ leads

to a lower iML , which encourages more agents to become entrepreneurs by borrowing

from MFIs. An increase in the number of microenterprises causes the entrepreneur

Gini coefficient to rise. More small firms means the demand for workers increases and

the supply of workers drops, which leads to an increase in wage. However, when SG

increases by about 30%, θ decreases to 0.145 where iML < iBL , which causes the bank

sector to collapse. Note that, iML = iBL implies that

θ(ovcM + τ + iGdc) = ovcB + τ + iD (1.26)

which in turn implies that θ = (1 + 0.1907 + 1)/(13.8 + 0.1907 + 1) = 0.146, is the
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Table 1.6: Microfinance experiments: Government subsidy SG

Output
per
Capita %

Wage %
(After tax
wage %)

% of en-
trep

Entrep
income
Gini

Aggregate
Payoff

Given interest rate iD. Intermediation cost τbase = 0.005. Enforcement φ = 0.36

SG = 0 99.5 88.5 6.41 42.59 91.18

τw = 24.39%, θ = 0.6 (99.8)

SG = 0.5 ∗ SGbase 99.66 93.8 6.42 42.64 91.3

τw = 28.63%, θ = 0.425 (99.8)

SG = 0.8 ∗ SGbase 99.8 97.2 6.51 43.05 92.7

τw = 31.24%, θ = 0.32 (99.8)

SG = 0.9 ∗ SGbase 100 98.4 6.73 44.15 95.9

τw = 32.11%, θ = 0.285 (99.68)

Baseline
τw = 33%, θ = 0.25

100 100
(100)

6.99 45.07 100

SG = 1.1 ∗ SGbase 100.11 101.7 7.36 45.97 105.8
τw = 33.96%, θ = 0.215 (100.3)

SG = 1.2 ∗ SGbase 100.56 103.5 7.78 46.27 113.6

τw = 34.86%, θ = 0.18 (100.6)

SG = 1.3 ∗ SGbase 103.3 106 8.14 46.29 135.6

τw = 35.18%, θ = 0.145 (102.6)

critical θ at which banks are driven out.

On the other hand, when governments offer fewer subsidies to MFIs to covering

operational costs, the after tax wage does not change much. However, output per

capita, percentage of entrepreneurs, entrepreneurs income Gini, and aggregate payoff

all decline. Table 1.6 shows that when only half of the baseline subsidy is offered, the

interest rate is high enough that almost no one would borrow from MFIs.

Overall, more government subsidies are better for the economy until a point
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that crashes the economy.

1.5.3.2 Government directed credit LGdc

MFIs do not accept deposits. As a consequence, MFIs get part of their funding

base by borrowing funds from the government at below market interest rate iGdc. In

this experiment we analyze what happens if the government alters the amount of

government directed credit from the baseline level (Fact 5).

Table 1.7 shows that varying the amount of government subsidized loans to

MFIs has a small effect on output, the percentage of entrepreneurs, and the wage. The

amount of credit LGdc that the government offers does not change the loan interest rate

on microfinance loans as long as the government directed credit price iGdc is constant.

An increase in the quantity LGdc generates more revenue for the government, and this

leads to a lower wage tax rate in (1.24). But a lower wage rate may cause the after tax

wage to be higher than before, which discourages marginal individuals from becoming

entrepreneurs.26 In other words, an increase in the government directed credit size

reduces the percentage of entrepreneurs. However, all these aggregate changes are

small because these are micro loans to microenterprises (i.e., small).

In reality, the government supports the microfinance industry by offering gov-

ernment directed credit and banks also provide funds to MFIs at below market re-

turns. This experiment shows that the macroeconomy is more sensitive to policy

26After tax wage = (1-tax rate)*wage. When both the tax rate and wage decrease, it
may cause the after tax wage to increase, e.g. LGdc = 10 ∗ LGdcbase case.
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changes that vary the government subsidy than government directed credit.27

Table 1.7: Microfinance experiments: Government directed credit amount LGdc

Output per
Capita %

Wage %
(After tax
wage %)

% of en-
trep

Entrep
income
Gini

Aggregate
Payoff

Given interest rate iD. Cost recovery θ = 0.25

LGdc = 1/10 ∗ LGdcbase 100 100.96 6.996 45.065 99.98
τw = 33.62% (100)

LGdc = 1/2 ∗ LGdcbase 99.8 100.64 6.995 45.06 99.98
τw = 33.37% (100)

Baseline
τw = 33%,

100 100
(100)

6.99 45.07 100

LGdc = 2 ∗ LGdcbase 99.8 99.25 6.99 45.05 99.95
τw = 32.43% (100)

LGdc = 10 ∗ LGdcbase 99.6 92.4 6.989 45.03 99.89
τw = 27.44% (100.2)

1.5.4 MFIs self-sustainability θ

Parameter θ measures what is often referred to as “self-sustainability,” the per-

centage of total MFI expenses that are covered by interest repayments earned from

micro loans. These payments are self-sustainable in the sense that they are generated

27Policy changes on the government subsidy affect the economy by changing the micro
loan interest rate through equation (1.9) (S = SD +SG = (1− θ)[(ovcM + τ)LM + iBdcL

B
dc +

iGdcL
G
dc]) and wage tax through government budget constraint Equation (1.24). But policy

changes on the government directed credit only changes wage tax through government
budget constraint. We fixed the market interest rate iD due to an open economy, and so
the varies of the government directed credit amount will not affect capital market price.
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Table 1.8: Microfinance experiments: Self-sustainability θ

Output per
Capita %

Wage % % of en-
trep

Entrep
income Gini

Aggregate
payoff

Baseline θ = 0.25 100 100 6.99 45.07 100

θ = 2.6 ∗ θbase 99.77 99.78 6.41 42.61 91.2

θ = 2 ∗ θbase 99.77 99.78 6.42 42.64 91.27

θ = 1
2
∗ θbase 108.6 107.6 7.99 46.38 167.9

θ = 1
20
∗ θbase 204.3 164.5 7.18 51.27 2382

by the MFI and do not depend on funds from the government or private sector, where

the later could vary due to changes in political and economic conditions, or donor

preferences. According to MicroTracker (2012), MFIs’ self-sustainability level θ is

measured by cost recovery, which is calculated by interest earned from loan revenues

divided by total expenses. The microfinance program operating income sources are

mainly interest earned, donations SD and government subsidies SG (Fact 5). Operat-

ing income covers total expenses, which is different from loan funds (borrowing from

banks and the government).28

Table 1.8 shows the results of an experiment that varies the level of self-

sustainability θ, keeping fixed interest rate iD and overhead costs. A larger θ means

the MFI relies more on interest earned from loan repayments, which necessarily means

that the fraction of donations is smaller for given operational costs and government

subsidies. When MFIs are heavily reliant on donations and government subsidies

28The interest earned + SG + SD = total expenses (Fact 5). In the data, operating
income is slightly bigger than total expenses, but here we assume that total expenses are
just covered.
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(θ → 0, which is equivalent to increasing SD), the table shows that there are more

entrepreneurs due to a lower interest rate on micro loans (iML = θ(ovcM + τ + iD)).

The entrepreneurs income Gini coefficient is higher because there are more

lower income microenterprises that join the ranks of entrepreneurs. In contrast when

MFIs are close to fully self-sustainable (θ → 1)29, donations are close to zero and MFIs

try to cover all operational costs from interest repayments, which requires a higher

iML compared to iBL . This decreases the percentage of entrepreneurs since less people

are willing to borrow from MFIs and the entrepreneurs income Gini declines due to

fewer microenterprises. When interest earned from loan repayments must cover more

than half of operational costs, then iML is already sufficiently high that the results

are similar to an economy without a microfinance program. This experiment implies

that the results are sensitive to the MFI’s self-sustainable level. In other words, more

private donations and government subsidies directed toward microfinance increase

the number of micro entrepreneurs, affect the entrepreneur income Gini, and raises

output and wages.30 Also, private donations and government subsidies cannot cover

more than 85.6% 31 of operational costs, otherwise the bank sector will collapse. Note

that this occurs in the last two rows of table 1.8.

292.6 times of baseline θ is when donations are zero and the government subsidy stays
the same.

30This result differs from Antunes, Cavalcanti and Villamil (2015) in which subsidies
are effectively a transfer from workers (who pay the higher taxes) to a few high income
entrepreneurs. This program is targeted at lower income individuals.

310.856=1 - 0.146, where θ = 0.146.
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1.5.5 Welfare loss without microfinance

Finally, we analyze the welfare effects of microfinance, which has strong dis-

tributional implications for a small (target) group of individuals. The welfare change

is measured as the fraction of consumption and bequest that is left for the next gen-

eration that an individual of a given ability is willing to pay in order to switch to

the economy without access to microfinance. This conditional welfare change is cal-

culated in the following way: Denote by ω̄(x, b) how much an agent is willing to pay

to avoid a change, where

u([1 + ω̄(x, b)]c∗t , [1 + ω̄(x, b)]z∗t+1) = u(ĉt, ẑt+1)

For utility u(ct, zt+1) = (ct)
γ(zt+1)

1−γ, we can use homogeneity of the utility function

and simplify the equation to

[1 + ω̄(x, b)](c∗t )
γ(z∗t+1)

1−γ = (ĉt)
γ(ẑt+1)

1−γ (1.27)

ω̄(x, b) =
(ĉt)

γ(ẑt+1)
1−γ

(c∗t )
γ(z∗t+1)

1−γ − 1 (1.28)

Figure 1.3 shows the welfare impact of microfinance across the marginal dis-

tribution of managerial ability in equilibrium. If the economy switches to a world

without microfinance, then the indicated group of people will be worse off. It is clear

that those people with intermediate managerial ability benefit from microfinance. 32

Figure 1.3 shows: (a) the welfare impact when the microfinance sector shuts

down and the economy does not receive donations SD targeting microfinance anymore.

32This result is consistent with Buera, Kaboski, and Shin (2014b).



www.manaraa.com

41

(a) No donation (SD) (b) Lump-sum transfer SD

Figure 1.3: Welfare loss without MFIs

While Figure 1.3 (b) the welfare impact when there are no MFIs, but the economy

keeps the same amount of donations and lump-sum transfers to all the individuals.

Since both welfare experiments close the microfinance sector, the wage decreases due

to a general equilibrium effect. The government does not need to provide subsidies,

and so the wage tax rate declines in order to balance the government budget. Overall,

the after tax wage is slightly (1.6%) higher without microfinance. Therefore, it is

hard to tell from Figure 1.3 (a), but the welfare gain is positive for agents with low

ability (0.0057). Low managerial ability individuals have higher welfare gains and

the relatively high ability individuals have slightly smaller welfare losses in Figure

1.3 (b) compared to (a) since they receive extra benefits directly from outside of the

economy.
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1.6 Conclusion

This paper studies the quantitative effects of varying key features of a program

that resembles microfinance lending in the U.S. We conduct policy experiments to

examine specific aspects of the program on output, wages, occupational choice, and

inequality when intermediation is costly.

We obtain the following policy experiments results:

The first experiment is to ease the restriction on a bank’s minimum loan

size. Reducing the lower limit on bank loans leads to increases in the percentage of

entrepreneurs and wage, but little change in output per capita. The intuition is that

entrepreneurs who used to borrow from MFIs switch to banks for a lower interest

rate, but firms must pay a higher wage which offsets the lower loan cost.

The next experiment shows that output, the wage, the percentage of en-

trepreneurs, and aggregate payoffs all increase when we decease operating costs.

Lower MFI overhead costs reduce the interest rate on micro loans, but the wage

increases which offsets the effect of the lower overhead costs on output per capita.

The experiments on governments’ activities have two parts. First, we increase

the level of the government subsidy SG ceteris paribus, and find that increasing gov-

ernment support to cover operational costs above the baseline level initially increases

output, entrepreneurs, the wage,33 and the aggregate payoff. However, when gov-

ernment subsidies exceed about one third of the MFI’s funding base, then further

33The wage tax increases to pay for the program, which transfers a small amount of
capital from workers to low and moderate income micro entrepreneurs who borrow from
MFIs. However, less workers causes a higher wage that leads to a higher after tax wage.
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increases cause the banking system to collapse because the interest rate offered by

the MFI falls below the interest rate charged by the banking system. Second, if we

instead increase the amount of government directed credit funding provided by the

government ceteris paribus, then this has only a small effect on output, the percentage

of entrepreneurs, the wage and payoffs. This occurs because the interest rate faced

by micro entrepreneurs does not change.34 Thus, the targets are more sensitive to

policy changes that vary the government subsidy than government directed credit.

Moreover, increasing MFI self-sustainability as long as it remains below a level

that leads to a crash in the banking system θ also increases output, the wage, the

percentage of entrepreneurs, and aggregate payoffs. The MFIs’ self-sustainable level,

meaning how much the MFI relies on interest earned to cover operational costs, is

driven by the micro loan interest rate.

Finally, we show that differences in welfare for some agents in an economy with

and without MFIs can be significant. The strong distributional effects are due to the

underlying heterogeneity in the economy. Some high ability but low asset individuals

can now get loans and switch occupation from worker to entrepreneur.

34Increasing government directed credit generates more government revenue from interest
repayments, which decreases the wage tax. The after tax wage increases, which slightly
reduces the number of entrepreneurs, but the impact of changes in government directed
credit remains minimal.
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CHAPTER 2
MACROECONOMIC EFFECTS OF MICROSAVINGS PROGRAMS

FOR THE UNBANKED

2.1 Introduction

Microsavings is a branch of microfinance that is growing fast. This financial

service is directed at “unbanked” or lower-income individuals. The goal is to en-

able these individuals to save small amounts to accommodate adverse shocks, pay

for higher education or operate small businesses. The unbanked lack bank accounts

completely,1 while “underbanked” individuals have bank accounts and also use alter-

native financial services outside the traditional banking system, i.e. payday loans.

This paper evaluates microsavings programs that partner with traditional banks to

encourage low income individuals to save, with particular focus on investment in

small businesses. The paper addresses two questions: How do microsavings affect

occupational choice, firm size, wages, and the unbanked in the U.S., a highly devel-

oped financial system? What are the effects of counterfactual changes in government

subsidies for microsavings, financial transaction costs, and the extra costs that banks

face to administer small accounts?

According to the Federal Deposit Insurance Corporation Household Survey,

9.6 million households (7.7%) in the U.S. were unbanked in 2013 and 24.8 million

households (20%) were underbanked. In addition, 25 million people have no credit

1According to FDIC (2013), 39.1% of households that have family income below $30, 000,
20.5% of African Americans, 17.9% of Hispanics, 30% of women, and 22.7% of foreign-born
non-citizens were unbanked.
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score, “which makes them invisible to the mainstream U.S. financial system.” see

Forbes (2013). Among the reasons people report for being unbanked the most com-

mon are, “Do not have enough money” or “Account fees are high or unpredictable.”

In other words, the main reason that many individuals in the U.S. do not save at

traditional banks is that these banks require minimum balances and the banks im-

pose fees if account balances fall below the minimum. For example, Citibank requires

savers to keep at least $1500 in a Basic Banking Package to avoid maintenance fees.

Lack of access to formal financial services causes people to rely on their own assets

or use informal savings to invest in small businesses; see Quadrini (2000). Limited

access to saving services can also contribute to income inequality and slower economic

growth; see Demirguc-Kunt and Klapper (2013).

Microsavings programs were introduced in the U.S. in the late 1990s along

with Individual Development Accounts (IDAs).2 Non-profit microsavings programs

partner with traditional banks to offer IDAs and other small savings accounts.3 These

programs serve low-income people, minorities, recent immigrants, women, disabled

people and those who lack access to traditional deposit services for other reasons.4 A

2The Personal Responsibility and Work Opportunity Reconciliation Act of 1996 (federal
legislation) created IDAs (National Association of Social Workers 1996), and IDAs are now
available in more than 40 U.S. states (Center for Social Development 2010).

3CFED general eligibility guidelines for IDA savers require (all or some of these condi-
tions): Maximum income levels below 200% of the federal poverty guidelines or the area
median income; all or part of IDA savings are from earned income including a paycheck,
welfare, disability, social security, or unemployment; and household assets, such as a car,
home, savings, are less than $5,000. The programs often include financial training courses.

4For example, at microsavings provider EARN, the average annual household income at
enrollment is $21, 000; 71% of clients are women and 90% of savers self-identify as a person



www.manaraa.com

46

key feature of IDAs is that savers receive a dollar match (or more) for every dollar

saved. Both savings and match money can be used only to purchase a first house, pay

for post-secondary education, or invest in small businesses (Community Affairs De-

partment 2005). In the last decade, more than 500 IDA programs were launched, with

more than 85,000 accounts opened. This resulted in 9,400 new homeowners, 7,200

educational purchases and 6,400 small business start-ups and expansions (CFED).

I study the structure of the microsavings industry in the U.S. and document

six important stylized facts about microsavings, which are described in detail in sec-

tion 2. Broadly, (i) banks require minimum balances; (ii) minimum deposit balance

requirements (which result in high account fees) are the main reason people are un-

banked; (iii) microsavings programs partner with banks to avoid high bank regulation

costs; (iv) microsavings programs offer a one-to-one match rate; (v) extra transac-

tion costs for small deposits and match money are funded by government and donor

partnerships; and (vi) microsavings programs are targeted at low-income individuals.

I take the fact that the unbanked and microsavings programs exist as given, and

evaluate the effect of alternative microsavings programs on wages, income inequality,

welfare, and other macroeconomics indicators.

I extend an otherwise standard general equilibrium model of occupational

choice, between entrepreneurship and work, to include unbanked individuals and

a microsavings program. In the general equilibrium model individuals choose to

be either an entrepreneur or a worker. Two factors determine occupational choice:

of color.
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the ability to manage a firm and access to capital. Productivity across firms is

heterogeneous and depends on entrepreneurs’ managerial ability and access to capital.

I use the terms microsavings and IDAs synonymously because they serve similar

groups of people and are both partnerships between traditional banks and non-profit

organizations designed to offer small savings accounts.

The microsavings programs are modeled as follows: access to microsavings/IDA

programs permit individuals to save small amounts with low or no fees and also accu-

mulate collateral to borrow for small businesses. To isolate the effect of microsavings,

I assume that banks operate all lending activities, including traditional lending and

microlending at the same interest rate. Because of the high cost of managing small

savings accounts, traditional banks do not accept savings of less than a minimum

amount. Therefore, some low wealth individuals lack access to saving services and

are unbanked. In order to provide saving services to the poor, banks partner with

microsavings programs, and receive government subsidies and private donations to

cover the match money and extra transaction costs on small deposit accounts.5

In quantitative exercises, I first calibrate the model to match the percentage

of the U.S. unbanked population, the percentage of entrepreneurs in the total popu-

lation, and the entrepreneurial income Gini index. I next introduce a microsavings

program, which has a positive effect on the percentage of entrepreneurs (by design),

5If microfinance institutions transformed from traditional banks, fixed cost is a “down-
scaling” cost that includes opening special branches, advanced risk management, market
research, changing the organizational structure and financial methodology, increasing hu-
man resources, and adjusting the policy environment; see Bounouala and Rihane (2014).
Non-profit organizations that partner with banks avoid this cost.
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firm size, output, and wages. The main reason is that with government and donor

support, microsavings programs allow poor individuals to save and provide addi-

tional match money to micro-savers. Micro-savers have the opportunity to become

entrepreneurs because they now have savings they can pledge as collateral for a loan.

This leads to more entrepreneurs and fewer workers, which induces a higher wage,

ceteris paribus. Higher wage payments reduce firm profit, especially for large firms,

and hence the demand for capital. This effect dominates the increase in the number

of microenterprises, which tend to have smaller profits compared with large firms.

Therefore, microsavings programs decrease the entrepreneurs’ income Gini index.

Microsavings programs are designed to help the unbanked, individuals who also

tend to be poor. By the nature of the program, individuals with low initial wealth

are able to save and receive match money to either consume or invest in a business.

The program gives low wealth individuals the opportunity to become entrepreneurs

because microsavings provide collateral for a loan. The wage increases as a result

of having more entrepreneurs and fewer workers. As a consequence, microsavings

programs help unbanked workers directly through saving products and match money,

and also help them indirectly through this wage effect. The results are similar to mi-

crosavings program empirical evaluations in developing countries that find increased

access to loans and entrepreneurship.6 In addition, my general equilibrium approach

allows me to account for wage and welfare effects.

6See Dupas and Robinson (2013a, 2013b); Ashraf et al (2010); Armendariz and Mor-
duch (2010); Collins, Morduch, Rutherford and Ruthven (2009); Dowla and Barua (2006);
Devaney (2006); Collins (2005); Rutherford (2002); and Ruthven et. al (2002).
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Regarding the welfare analysis, poor individuals clearly benefit from microsav-

ings because they receive interest on their deposits and match money. In addition,

poor individuals with high ability have significant welfare gains due to access to the

credit market and the opportunity to become entrepreneurs. My model can also ac-

count for the increases in pre-tax and post-tax wages. As a result of this positive

general equilibrium wage effect, workers have a small welfare gain and entrepreneurs,

besides those who were previously excluded due to low initial wealth, have a slight

welfare loss. Overall, the aggregate welfare effect is positive.

The first counterfactual policy I analyze shows that changes to government

subsidies, paid for by adjustments in the tax rate on worker and entrepreneur income,

can have significant effects. Government subsidies provide banks with resources to

cover the extra costs of managing small deposits and match money. However, a higher

government subsidy also leads to a higher income tax, which transfers a small amount

of capital from both workers and entrepreneurs to micro-savers or firm-owners who

become entrepreneurs due to the microsavings programs. Overall, I find that adding a

microsavings program to an economy with unbanked individuals can improve output,

wages and the percentage of entrepreneurs relative to no program. Interestingly,

decreasing the government subsidy to the baseline microsavings program increases

output, after-tax wages and aggregate payments, but decreases the percentage of

entrepreneurs slightly.

The second government policy shows that reducing financial transaction costs

can lead to changes in the economy both with and without microsavings. Lowering
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this cost reduces the interest rate on loans. Highly productive firms are eager to ex-

pand their businesses by borrowing cheaper capital. This expansion causes a higher

wage (pre and after-tax) due to a bigger demand for workers. As a result, marginal in-

dividuals have a higher incentive to become workers instead of entrepreneurs, reducing

the percentage of entrepreneurs in an economy without microsavings. In an economy

with microsavings, more individuals with low initial wealth but high ability run firms

when borrowing costs fall, which leads to a higher percentage of entrepreneurs. When

financial transaction costs fall in both economies with and without microsavings, the

entrepreneur income Gini falls because there are fewer marginal low productivity

firms. Overall, lowering the financial transaction cost leads to higher output per

capita and higher wages.7

In the third policy experiment the transaction cost on small deposits decreases.

I find that a lower transaction cost on small deposits reduces the outside donations

that microsavings programs need to fund the program, but has little effect on the

percentage of entrepreneurs, firm size, entrepreneur returns or wages. Microsavings

programs pay match money and cover the extra transaction cost for managing small

deposits, and the programs are funded by two sources of funds: government subsidies

and outside donations. I take donations as given (from data) and do not model

donors’ decisions. Government subsidies are funded by income taxes on workers and

7This financial taxation experiment can be linked to the literature on entrepreneurs and
taxation. For example, Cagetti and De Nardi (2009) show that the estate tax has little
impact on savings and investment by small businesses, but has a significant impact on large
firms.
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entrepreneurs and financial taxes on banks (part of the financial transaction cost).

This counterfactual experiment has no discernible effect on entrepreneurs’ average

profit, wages, percent of entrepreneurs or the match rate. However, it reduces that

amount of private donations that microsavings programs must raise to maintain their

government partnership.

This paper is directly related to the large body of literature on microfinance.

There are two main strategies to study the impact of microfinance on the macroe-

conomy (Morduch 2012). Empirically, Demirguc-Kunt and Levine (2009) use cross-

country data to show a positive correlation between financial expansion and the re-

duction of inequality. Hermes (2014) shows that higher levels of microfinance par-

ticipation decrease income inequality using a macro level dataset for 70 developing

countries. Banerjee at. al (2015) published six randomized evaluations that identify

positive effects of microcredit on borrowers using data for six countries on four con-

tinents. On the other hand, Ahlin and Jiang (2008) extend Banerjee and Newman

(1993)’s occupational choice model to include group lending. They conclude that

microfinance helps people escape poverty by increasing income, which allows them to

become self-employed. The model has no unbanked people and the saving decisions

and interest rates are exogenous. Buera, Kaboski and Shin (2014b) theoretically

and quantitatively focus on the effects of microfinance on the macroeconomy, where

microfinance is introduced as fixed small-sized loans with the same interest rate as

traditional banks’ loans. All individuals can save in traditional banks, saving deci-

sions are endogenous, and individual lending standards are applied. The main focus
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of my model is to assess the effects of bringing the unbanked people into the financial

system in the U.S., given banks’ minimum deposit requirements.

Microsavings programs in developing countries are described in detail as evi-

dence for demand for savings by the poor (see Armendariz and Morduch (2010) on

SafeSave in Bangladesh, Bank Rakyat Indonesia and BAAC in Tahiland; Collins,

Morduch, Rutherford and Ruthven (2009) on RoSCAs in South Asia and ASCAs

in SouthAfrica; Dowla and Barua (2006) on Grameen GPS in Bangladesh). The

Financial Diaries (Collins, 2005; Rutherford, 2002; and Ruthven et al, 2002) are

strong-empirical examples of such demand studies (Devaney 2006). However, most of

the program evaluation studies focus on microcredit instead of microsavings. Limited

field experiments in developing countries show evidence that individuals are more

likely to increase consumption, income, and investment in health, as well as reduce

vulnerability to illness and other negative shocks if they have access to savings ac-

counts or informal savings (Dupas and Robinson (2013a, 2013b), Ashraf et. al (2010)).

This paper theoretically and quantitatively studies the microsavings programs in de-

veloped financial systems and looks at the impacts of such programs on individuals’

occupational choice, wage, investment, and inequality.

I also contribute to the literature that is looking for effective development

tools to support low income people and microenterprises. De Mel et. al (2010)

examine a random cash grant program in Sri Lanka and find that the direct cash aid is

more important for retail sector enterprises than for manufacturing and service sector

enterprises. Buera, Kaboski, and Shin (2014a) evaluate the effects of Asset Grant
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Programs on occupational choice and wealth mobility in developing countries. The

programs directly make grants that are financed by a one-time tax on the wealthiest

individuals. They find a negative impact on aggregate capital because not all of the

poor who receive grants become entrepreneurs. The microsavings programs that I

evaluate have the feature of granting match money to micro-savers as well as the

opportunity to save and borrow.

In addition, this paper is related to the literature on entrepreneurship, financial

frictions, and misallocation (Buera, Kaboski, and Shin (2015); Antunes, Cavalcanti

and Villamil (2008b, 2015); Midrigan and Xu (2014); Moll (2014); Buera and Shin

(2011); Midrigan and Xu (2010); Hsieh and Klenow (2009); Lloyd-Ellis and Bernhardt

(2000); Banerjee and Newman (1993); Lucas, (1978)). Following the literature, this

paper has two capital market frictions: a financial tax on the banking sector and

imperfect contract enforcement for borrowers.

The idea of evaluating the effect of microsavings programs on entrepreneur-

ship also contributes to the literature on entrepreneurship and wealth. As noted,

Cagetti and De Nardi (2006) use a life cycle model and find that more restrictive

borrowing constraints result in less wealth inequality, smaller firm size, lower aggre-

gate capital and a lower percentage of entrepreneurs. Quadrini (2000) examines the

role of entrepreneurship and saving behavior on wealth inequality using a general

equilibrium model with an infinitely lived household who can choose whether to be

an entrepreneur each period. I use a one-period general equilibrium model to evalu-

ate microsavings programs and find that the programs reduce the income inequality
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among entrepreneurs.

Finally, my paper extends the literature on IDAs impacts in the U.S. by study-

ing the effects of IDAs on macroeconomic indicators. Rademacher et. al (2010) study

the impact of IDAs on housing, and Schreiner and Sherraden (2007) study the asso-

ciation between IDA design and saving outcomes including the frequency of deposits

and the occurrence of withdrawals. Both analyses use econometric approaches and

therefore cannot capture general equilibrium effects, which I find are important.

In the remainder, section 2 summarizes stylized facts about microsavings. Sec-

tion 3 contains the model with microsavings, the bank’s problem, entrepreneur’s

problem, and the occupational choice decision. Section 4 calibrates the model using

U.S. data and discusses model fit. Section 5 introduces the microsavings program.

Section 6 analyzes the effects of microsavings and presents the quantitative policy

experiments. Section 7 concludes.

2.2 Stylized facts about microsavings in the U.S.

The goal is to build a model that is consistent with several stylized facts

from microsavings programs. This section summarizes facts about U.S. banks, mi-

crosavings and IDA programs. The Appendix provides additional information on

microsavings and IDAs.

Fact 1: Banks impose minimum balance requirements on saving deposit

accounts.

Armendariz and Morduch (2010) document that banks pay a higher trans-
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action cost per dollar for small deposits than for large deposits. Most banks charge

maintenance fees or restrict individuals from opening an account unless they maintain

a minimum deposit account balance. For instance, Citibank requires at least $1,500

in the prior calendar month of combined average balances in either Basic Checking

or linked Savings Plus accounts. Bank of America requires an average daily balance

of $1,500 or more. US Bank requires either a $300 daily balance or $1, 000 aver-

age monthly balance to avoid fees. Banks require minimum amounts because they

pay overhead costs to operate branches and employ workers to monitor accounts and

provide customer service. Banks impose minimum size requirements to avoid high

operation and monitoring costs on small accounts.

Fact 2: Inability to maintain a minimum balance and high account fees

are the main reasons people are unbanked.

Johnston and Morduch (2008) define the unbanked as people who do not

have a bank account. More commonly, unbanked refers to those who do not have

deposit accounts of any type; see Sherraden (2005), Chapter 8, Caskey. The FDIC

(2011, 2012) indicates that “unbanked households are those that lack any kind of

deposit account at an insured depository institution.” Hamilton (2007) establishes

that the majority of unbanked have low income and lack the minimum balance to

open checking and savings accounts.

Fact 3: Microsavings programs partner with banks to avoid high regula-

tory costs.
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Christen, Lyman and Rosenberg (2003) show that banks face regulations such

as rules governing operations, minimum capital requirements, consumer protection

requirements, fraud prevention, credit information services, secured transactions, in-

terest rate limits, foreign ownership limitations, taxes and accounting issues. Banks

expend resources to comply with these legal, reporting and other regulatory require-

ments. According to Ledgerwood and White (2006), transformation from a credit-

focused microfinance institution (MFI) to a regulated bank with savings programs

costs between $700, 000 and $1.5 million. The costs differ depending on the country

and most transformations require donor or government support. Due to these costly

regulatory requirements, U.S. banks partner with non-profit MFI providers to develop

microsavings programs jointly. MFIs are not subject the costly regulatory require-

ments that banks face, they recruit participants and provide financial education, and

they give banks access to their micro deposits (CFED).

Fact 4: Programs offer a savings match rate, often 1:1, up to a limit.

Individual Development Accounts (IDAs) are matched savings accounts that

help people with lower income save with “match money.” IDA programs often offer a

1:1 match rate, where for each dollar deposited in an IDA the account holder receives

an additional dollar as match money to help achieve one of three goals: purchase a

first house, pay for post-secondary education, or invest in a small business. Match

rates vary depending on the program (CFED). Individuals may deposit as much as

they wish, but deposits are matched only up to a specified limit.
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Fact 5: The U.S. government partners with donors to cover the extra

transaction costs on small deposits and provide match money.

Transaction costs per dollar on small deposits are higher than for large deposits

(fact 1). Many banks claim they cannot profit on deposit accounts smaller than $500;

see Richardson (2003). Therefore, banks will manage small deposit accounts only if

the extra transaction costs on these accounts can be offset. The U.S. government part-

ners with non-profits to fund the extra transaction costs and provide match money for

microsavings accounts through programs funded by government subsidies and private

donations. The largest provider of match funds for IDAs is the U.S. government’s

Assets for Independence (AFI) program. AFI stipulates: (i) applicants must raise

non-federal funds equal to or greater than their AFI project grant; (ii) grantees may

use a maximum of 15% of the grant for operating costs, with the remainder of the

government subsidy (at least 85%) used for match money; and (iii) IDA programs

may receive funds from state governments, borrow from private investors, and raise

private individual and business donations (donations are tax deductible (CFED)).

Fact 6: Low-income individuals benefit from microsavings programs.

The unbanked receive no interest from savings and lack collateral for business

loans. Microsavings offer lower income individuals a channel to hold assets safely,

earn interest, receive match money on savings, and access business loans if needed.

Overall, the facts show that the U.S. government and non-profits partner to

fund microsavings programs with government subsidies and private donations. The



www.manaraa.com

58

programs cover the extra cost of small savings accounts and provide match money for

small savers. I construct a model that is consistent with these facts. I add a minimum

deposit balance requirement on banks (facts 1 and 2) to Antunes, Cavalcanti, and

Villamil’s (2008b) general equilibrium occupational choice model, and this gives rise

to “unbanked” households. I introduce a microsavings program consistent with facts

3, 4, and 5 and conduct counterfactual policy experiments in order to understand the

implications of the program on occupational choice, firm size, and other key economic

performance indicators.

2.3 Model

Consider an economy with a continuum of measure one individuals. Each

individual lives for one period and reproduces another so population is constant. Time

is discrete and infinite. A single good can be used for consumption or production, or

left to the next generation as a bequest.

2.3.1 Preferences, endowments and technology

Individuals care about their own consumption, ct, and a bequest to the next

generation, zt+1. The utility function for a representative individual in period t is

U = (ct)
γ(zt+1)

1−γ, γ ∈ (0, 1) (2.1)

Each individual is endowed with initial wealth bt, a bequest from the previous gen-

eration, and managerial talent x drawn from a continuous cumulative probability

distribution function Γ(x) with x ∈ [0, 1].

Individuals choose their occupation, either a worker or an entrepreneur. En-
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trepreneurs can operate only one project. The production technology uses capital k

and labor n to produce a single consumption good y, given by

y = xkαnβ, α, β > 0, and α + β < 1 (2.2)

Capital fully depreciates between periods. Entrepreneurs employ workers and capital.

2.3.2 The capital market and microsavings programs

A representative bank accepts deposits from savers if they meet a minimum

deposit balance requirement b and lends to borrowers with collateral up to a limit.

The size of an agent’s initial wealth and the minimum deposit balance requirement

determine whether an agent has access to bank deposits.

Case 1 (banked if b ≥ b): Agents have sufficient funds to have a deposit account at a

bank. They can competitively rent capital to the bank and earn deposit interest rate

iD. They can use their capital to fund a business and may borrow additional capital

from the bank at loan interest rate iL.

Case 2 (unbanked if b < b): Agents do not meet the requirement to have a deposit

account.

• If no microsavings program exists, these low initial wealth agents are unbanked:

The unbanked “keep their capital at home” and have only their own capital to

fund a business. They are not eligible for loans due to a lack of collateral.

• If a microsavings program exists, these low wealth agents have access to financial

services:
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– They competitively rent capital to the bank, earn deposit interest rate iD,

and receive match money s = ηb at match rate η.

– They can use their capital to fund a business and they may invest their

match money and borrow additional capital from the bank at interest rate

iL.

Bank: The bank issues loans to borrowers who have collateral (deposits), and sets a

minimum balance requirement b for savings accounts. Let D1 denote deposits from all

savers with initial wealth above the minimum balance and D2 denote deposits from

all savers who do not meet the minimum and can save only through microsavings

programs. Let 1ms = 1 indicate access to a microsavings program and 1ms = 0

indicate no access. The bank receives total deposits:

D = D1 + 1msD2 (2.3)

Consistent with facts 4 and 5, the bank accepts private donations SD and government

subsidies SG in order to pay the extra cost of offering a microsavings program, ecD2,

and it disburses match money to micro-savers in aggregate amount S.8 Thus,

SD + SG = S + ecD2 (2.4)

Aggregate match money for all micro-savers with initial wealth below b is:

S = ηD2. (2.5)

8Microsavings programs allow banks to avoid the regulatory costs of running their own
savings program (fact 3). The extra transaction costs ec for small savings accounts are
covered by donations and subsidies (fact 5). Overhead and intermediation costs on loans
are equivalent to the costs on deposits since D = L in equilibrium.
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where s = ηb. Deposits above b do not receive a match.

The representative bank’s problem is the following:

max
iL

(1+iL)L−(1+iD)D−(ovc+τ)D1−1ms(ovc+τ+ec)D2−1msS+1ms(S
D+SG)

subject to: L = D = D1 + 1msD2 =
∫
b
bΥt(db) + 1ms

∫ b
0
bΥt(db)

1ms[S
D + SG = S + ecD2]

1ms[S = ηD2]

The objective indicates the bank maximizes profit.9 The bank earns revenue

from loan repayments (1 + iL)L, must repay depositors (1 + iD)D, pay overhead

and transaction costs ovc+ τ associated with “regular” deposits D1 and microsavings

deposits D2 that include the extra transaction costs ec incurred by small deposits, pay

aggregate match money S to micro-savers (if a microsavings program exists), and the

bank receives funds from private donors and the government SD + SG (if a program

exists). The first constraint indicates the standard accounting condition that bank

assets (L) must equal liabilities (D), where liabilities include standard bank deposits

D1 and deposits associated with the microsavings program 1msD2 (if the program

exists). The right side of this constraint indicates that the bank raises D1 from savers

with bequests at least as great as minimum deposit size requirement b and D2 from

the low initial wealth depositors with 0 < b < b. The second constraint indicates that

9Abstracting from the indicator function notation, the bank’s problem when there is
no microsavings program is: maxiL (1 + iL)L − (1 + iD)D1 − (ovc + τ)D1 subject to:
D = D1 =

∫
b bΥt(db). The problem with microsavings is:

maxiL (1 + iL)L− (1 + iD)D − (ovc+ τ)D1 − (ovc+ τ + ec)D2 − S + (SD + SG) subject

to: L = D = D1 +D2 =
∫
b bΥt(db) +

∫ b
0 bΥt(db), SD + SG = S + ecD2, and S = ηD2.
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if a microsavings program exists, the funds from donations and government subsidies

must cover aggregate match money S and the extra cost of small deposits ecD2.

Similarly, the third constraint indicates that if a microsavings program exists the

individual match payments to all program participants coincide with the aggregate

match money S.

The zero profit condition implies that

iL = iD + τ + ovc (2.6)

Transaction cost τ reflects financial sector taxes (e.g. taxes on financial transactions,

bank profits or inflation) and bank regulatory compliance costs. Bank overhead ovc

is the cost to operate the institution such as labor and utility costs.

2.3.3 Optimal behavior and competitive equilibrium

2.3.3.1 Entrepreneurs

Individuals who decide to become entrepreneurs choose the level of capital

and the number of employees to maximize profit subject to a technological constraint

and a credit market incentive constraint. Given k and w, an entrepreneur solves the

problem:

π(k, x;w) = max
n

xkαnβ − wn (2.7)

Let a be the amount of self-financed capital (or, equivalently, the part of the loan that

is fully collateralized by the agent’s personal assets) and l be the amount borrowed

from a bank (or, equivalently, the amount of the loan that is not collateralized). The
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unconstrained problem is similar to the problem in Antunes, Cavalcanti and Villamil

(2008b).

Unconstrained problem: An entrepreneur who does not need credit (b > a and

l = 0) solves10

max
k≥0

π(k, x;w)− (1 + iD)k (2.8)

Deposit interest rate iD is the opportunity cost of investing one’s own funds in the

firm.

Constrained problem: The problem of a high-income entrepreneur is different from

the problem of a low-income individual. There are two cases:

If b ≥ b: The entrepreneur has an initial bequest above the minimum balance, and

full access to the banking system. To borrow from the bank, the loan contract must

be self-enforcing because the entrepreneur cannot commit to repay. This requires

the amount that would be seized in default φπ(·) to be at least as great as the loan

repayment:

φπ(a+ l, x;w) ≥ (1 + iD + ovc+ τ)l(b, x;w, iD)

The incentive constraint guarantees ex ante repayment and can be written as:

l(b, x;w, iD) ≤ φ

1 + iL
π(k(b, x;w, iD), x;w) (2.9)

The maximum amount that an entrepreneur can borrow from a bank is increasing in

the entrepreneur’s bequest b and managerial ability x. Recall that iL = iD + τ + ovc.

10Use the optimal π(n) to solve for k.
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If an entrepreneur with sufficiently high initial wealth borrows from a bank,

then the problem is to maximize net income subject to incentive and feasibility con-

straints:

V (b, x;w, iD) = max
a>0, l≥0

π(a+ l, x;w)− (1 + iD)a− (1 + iL)l

subject to: 0 ≤ l ≤ φ

1 + iL
π(k(b, x;w, iD), x;w)

a ≤ b feasibility

(2.10)

In equilibrium, 1 + iL = 1 + iD + ovc+ τ . Optimal policy functions a(b, x;w, iD) and

l(b, x;w, iD) define the size of each firm: k(b, x;w, iD) = a(b, x;w, iD) + l(b, x;w, iD).

If b < b: The bank does not lend to individuals without deposits. Therefore, mi-

crosavings programs play an important role for low income borrowers. When such

programs exist, low income entrepreneurs can self-finance using their initial wealth

(or equivalently, the part of the loan that is fully collateralized by personal assets),

receive match money s and invest it in their business, and borrow the remaining

capital from a bank. Without microsavings, a constrained borrower cannot become

an entrepreneur and becomes a worker due to insufficient capital. In other words,

an individual becomes an entrepreneur only if b ≥ k∗ when there is no microsav-

ings program. Banks will not lend to these individuals because they lack collateral

(deposits).11

An entrepreneur without sufficiently high initial wealth faces the following

11For b < b, no microsavings gives V = max xaαnβ−wn. With microsavings, the problem
is: max π(a+ l+ s, x;w)− (1 + iD)b− s− (1 + iL)l. For b ≥ b, the entrepreneur’s problem
has the same solution as Antunes, Cavalcanti and Villamil (2008a) ignoring taxes.
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problem:

V h(b, x;w, iD, 1mss) = max
a>0, l≥0

π(a+1ms(l+s), x;w)−(1+1msiD)a−1mss−1ms(1+iL)l

subject to: 0 ≤ l ≤ φ
1+iL

π(k(b, x;w, iD, 1mss), x;w)

0 < a ≤ b feasibility

Optimal policy functions a(b, x;w, iD) and lh(b, x;w, iD, 1mss) define the size of each

firm:

k(b, x;w, iD, 1mss) = a(b, x;w, iD)+lh(b, x;w, iD, 1mss), where h = ms or nms.

Note that when h = ms, 1ms = 1 and when h = nms, 1ms = 0.

2.3.3.2 Occupational choice

The occupational choice for each individual is derived from maximizing the

agent’s life time wealth. Let τ I denote a common income tax on entrepreneurs and

workers. The return to entrepreneurship is (1 − τ I)V (·) and to worker is (1 − τ I)w.

Define Ω = [0,∞] × [x, x]. For any w, iD > 0, an individual described by the pair

(b, x) will choose to be an entrepreneur if (b, x) ∈ E(w, iD),12 where

12Occupational choice is often determined by the entrepreneur and worker value functions.
This is because lifetime wealth has the common term (1 + iD)b since everyone can save. In
this paper, occupational choice is determined by lifetime wealth. Both methods lead to the
same solution.

E(w, iD) =


{(b, x) ∈ Ω : (1− τ I)V (b, x;w, iD) + (1 + iD)b

≥ (1− τ I)w + (1 + iD)b} if b ≥ b
{(b, x) ∈ Ω : (1− τ I)V h(b, x;w, iD, 1mss) + (1 + 1msiD)b+ 1mss

≥ (1− τ I)w + (1 + 1msiD)b+ 1mss} if b < b
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E(w, iD) =


{(b, x) ∈ Ω : (1− τ I)V (b, x;w, iD) ≥ (1− τ I)w} if b ≥ b

{(b, x) ∈ Ω : (1− τ I)V h(b, x;w, iD, 1mss) ≥ (1− τ I)w} if b < b

The complement of E(w, iD) in Ω is Ec(w, iD). If (b, x) ∈ Ec(w, iD), then individuals

are workers.

Lemma 2.1. Define be(x;w, iD) as the curve in Ω where V (b, x;w, iD) = w when

b ≥ b and V h(b, x;w, iD, 1mss) = w when b < b where h = ms or nms. Then there

exists an x∗(w, iD) such that ∂be(x;w,iD)
∂x

< 0 for x > x∗(w, iD) and ∂be(x;w,iD)
∂x

= −∞ for

x = x∗(w, iD). When b < b, and an economy has microsavings, ∂be(x;w,iD)
∂x

< 0 for x >

x∗(w, iD); when the economy has no microsavings, ∂be(x;w,iD)
∂x

= 0 for x > x∗(w, iD).

In addition, for all x:

1. If b < be(x;w, iD), then (b, x) ∈ Ec(w, iD) (the agent is a worker)

2. If b ≥ be(x;w, iD), then (b, x) ∈ E(w, iD) (the agent is an entrepreneur)

Proof. The proof is in the Appendix.

Figure 2.1(a) indicates that agents are workers when their managerial ability

is low, x < x∗(w, iD), or initial wealth b is low. If agents were not credit constrained

the line would be vertical at critical ability level x∗. The negatively sloped be curve

indicates that some high ability agents may be credit constrained and remain work-

ers (see Antunes, Cavalcanti and Villamil (2008a)). Figure 2.1(b) introduces the

unbanked caused by minimum deposit requirement b. Individuals are again workers

when ability or wealth are low. When x is sufficiently high and b > b, agents can
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(a) Fully banked (b) With Unbanked

Figure 2.1: Occupational choice

become entrepreneurs, depending on whether or not they are credit constrained. If

initial wealth is very low, agents now will be workers even if their managerial ability

is high because they lack collateral to borrow.

2.3.4 Consumers

Individual lifetime wealth is defined as:

Yt =



max{(1− τ I)w, (1− τ I)V (bt, xt;wt, itD)}+ (1 + iD)bt if b ≥ b

max{(1− τ I)w, (1− τ I)V h(bt, xt;wt, itD, 1msst)}

+(1 + 1msitD)bt + 1msst if b < b
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Given life time wealth, the individual solves the following problem:

max
ct,zt+1

U = (ct)
γ(zt+1)

1−γ, γ ∈ (0, 1)

subject to: ct + zt+1 = Yt

The optimal policy functions for consumption and bequests are thus ct = c(Yt) and

zt+1 = b(Yt). The functional form of consumer preferences implies that individuals

leave a proportion 1 − γ of their lifetime wealth as a bequest. Bequests are non-

negative since every individual can be a worker.

2.3.5 Competitive equilibrium

Let Γt be the bequest distribution in period t, which is endogenously deter-

mined across periods. The initial bequest distribution Γ0, government spending g

and tax rate τ I are exogenously given. In a competitive equilibrium agents optimize,

markets clear and the law of motion is satisfied.

1. Free entry into the bank sector (zero profits in equilibrium) implies:

iL − iD = ovc+ τ

2. The market clearing conditions for labor and capital are:

∫∫
z∈E(wt,itD)

n(x;wt, itD)Υt(db)Γ(dx) =

∫∫
z∈Ec(wt,itD)

Υt(db)Γ(dx)
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∫∫
z∈E(wt,itD)

k(b, x;wt, itD)Υt(db)Γ(dx) =

∫∫
b

bΥt(db)Γ(dx)

+ (1− 1ms)

∫∫ b

z∈E(wt,itD)

a(b, x;wt, itD)Υt(db)Γ(dx)

+ 1ms

∫∫ b

0

bΥt(db)Γ(dx) + 1ms

∫∫
z∈E(wt,itD)

sΥt(db)Γ(dx)

3. The government budget constraint given wage w, intermediation cost τ , govern-

ment subsidies to microsavings programs SG, tax τ I and government spending

g is: ∫∫
z∈E(wt,itD)

τ I(wn(x;wt, itD) + V (b, x;wt, itD))Υt(db)Γ(dx) + τD = g + SG

(2.11)

4. Law of motion: Υt+1 =
∫
Pt(b, A)Υt(db)

The law of motion for the distribution of bequests is provided to fully characterize

the competitive equilibrium since the bequest is the only connection between periods.

Let Pt(bt, A) ≡ Pr{zt+1 ∈ A|bt} be the non-stationary transition probability function

that assigns a probability for a bequest in t + 1 for the descendant of an agent that

has bequest bt.

The quantitative exercises evaluate policy experiments where the real wage,

interest rate and income distribution do not change significantly over time.13

13Antunes et al. (2008a) show that there exists a unique stationary equilibrium with
w > 0, r − 1 < ∞ and for any initial bequest distribution Υ0, it converges to an invariant
bequest distribution Υ.
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2.4 Calibration

In order to study the quantitative effect of microsavings on entrepreneurship,

wages and other variables, we must assign values for the model parameters. The

model is calibrated to match key statistics in the United States, where financial

markets are well developed and intermediation costs in banking are small. Individuals

live for one period in the model, which is chosen to be 35 years, the typical working

years from age 25 to 60. Assume that the cumulative distribution of managerial

ability is given by Γ(x) = x
1
ε and x ∈ [0, 1]. When ε is one, entrepreneurial talent is

uniformly distributed in the population. When ε exceeds one, the talent distribution is

concentrated among low talent agents. The following parameters must be determined:

technology (α, β), utility (γ), and ten institutional and policy parameters (b, η, ovc,

ec, φ, τ , SG, SD, g, τ I).

Following Gollin (2002), we set α and β so that in the entrepreneurial sector

35% is paid to capital, 55% of income is paid to labor, and 10% are profits. As in

Antunes et. al (2013), intermediation costs are the sum of intermediary taxes and

regulatory compliance costs, as a percentage of total bank assets. In the U.S. τ is

0.5%.14 Overhead costs are measured as financial institution total expenses over total

assets. Beck and Demirguc-Kunt (2009) find that ovc is 2% in high income countries.

Since a period is 35 years, the target overhead cost is ovc = (1 + 0.02)35 − 1 = 1 and

τ = (1 + 0.005)35− 1 = 0.1907. The income tax τ I = 0.25 is set to match the average

14Since deposits equal credit in equilibrium, this also measures the analogous cost on
deposits.
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income tax rate in the U.S. that ranges from 10% to 39.6%; see US Tax Center (2015).

Microsavings programs partner with banks. Program sponsors screen clients

and offer financial training courses. Banks provide small savings accounts and dis-

tribute match money. The benchmark model uses a 1:1 match rate, η = 1. Banks

differ in the minimum deposit balance b they require (fact 1). The benchmark econ-

omy sets b = $1, 500, which is a common balance in large banks. Consistent with

fact 5, the largest provider of matching funds for IDA programs is the federal gov-

ernment’s Assets for Independence (AFI) program. AFI applicants are required to

raise non-federal funds in an amount equal to or greater than their AFI project grant.

Therefore, SD ≥ SG. Grantees may use 15% of the grant for operating costs. Almost

60% of IDA programs receive matching funds through AFI, and AFI provides an

average annual appropriation of $25 million to fund IDA matches; see FDIC (2007).

I use this number to compute government subsidies for the 35 year model period,

normalized by $10 million, to get SG = 87.5.15 These parameters are varied in policy

experiments.

The benchmark model has no microsavings program: government subsidy

SG = 0, deposit intermediation cost τ = 0.1907,16 and income tax τ I = 0.25. Gov-

ernment spending g is simulated to be 2098 to balance government budget (2.11).

In policy experiments with a microsavings program, income tax τ I is adjusted using

SG = 87.5, g = 2098 and τ = 0.1907 from the benchmark model.

15SG = [$25, 000, 000/10, 000, 000] ∗ 35 = 87.5

16Recall that τ = (1 + 0.005)35 − 1 = 0.1907.
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Costs per dollar are higher for collecting small than large deposits. Recall

(2.4): SG + SD = S + ecD2 and aggregate match money condition (2.5): S = ηD2.

Match rate η is 1 in the benchmark economy. The simulated total amount of small

savings D2 =
∫ b
0
bΥt(db) = 1.04, and hence b determines D2. I compute SG from AFI

data. The relationship between private donations SD and government subsidies SG

is calculated using the EARN 2012 financial statement data, giving SD = 1.7SG.17

Since data on donations is better than data on the extra cost of managing a small

savings account, ec is calculated using (2.4), giving ec = 0.1677.18

Three parameters remain to be determined: the fraction of total income left to

the next generation, 1−γ; investor protection (strength of financial contract enforce-

ment), φ; and the curvature of the entrepreneurial ability distribution, ε. These three

parameters are chosen such that in the baseline model the percentage of unbanked is

6%;19 the percent of entrepreneurs over the total employed population is 12%;20 and

17EARN’s 2012 financial statement reports that the unrestricted contributions by donors
are $833, 351 and government grants are $486, 647. Thus, SD

SG
= 833,351

486,647 = 1.7.

18For the 35 year period, ec = (1 + 0.1677)35 − 1 = 226.

19The Global Findex Database 2014 indicates the percentage of adults that have a bank
account in the U.S. is 94% (Demirguc-Kunt, et. al (2015)), so the percentage of the un-
banked is 6%. An alternative way to calculate the unbanked is the following: FDIC (2013)
reports 7.7% of households are unbanked, which is approximately 9.6 million households
and 16.7 million adults. The U.S. working-age population is 202.27 million (FRED 2013),
which leads to 8.26% unbanked individuals in the economy. I use 6% and check sensitivity.
The results are consistent.

20The OECD reports entrepreneurs as a percentage of the total employed population at
7% during 2000 − 2010. Assah Meh (2002) reports 12%. Cagetti and De Nardi (2006)
find that business owners or self-employed individuals as a percentage of total population
is 16.7% and self-employed business owner as a percentage of total population is 7.6%.
Quadrini (1999) has two definitions: (i) Families that own a business or have a financial
interest in a business enterprise, giving 14.9% entrepreneurs. (ii) Families in which the head

https://www.earn.org/wp-content/uploads/2015/03/EARN-2012-AuditedFinancials.pdf
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the Gini index of entrepreneurial earning is 54%, Assah Meh (2002).

Table 2.1 shows the value of each parameter.

Table 2.1: Calibration, parameter values, baseline economy (no microsavings)

Parameters Value Comment/Observations

α 0.35 Capital share, Gollin (2002)

β 0.55 Labor share, Gollin (2002)

τ 0.005 Tax/regulation cost, Demirguc-Kunt and Levine (2000)

τ I 0.25 Effective tax rate, US Tax Center (2015)

ovc 0.02 Bank overhead cost, Beck and Demirguc-Kunt(2009)

η 1 Match rate (CFED 2009)

b $1,500 Minimum balance

γ 0.959 Calibrated: match % unbanked (FDIC and FRED 2013)

φ 0.225 Calibrated: match % entrepreneurs/total population

ε 3.2 Calibrated: match entrepreneurial income Gini index,
Assah Meh (2002)

The calibrated value of γ = 0.959 indicates that agents leave about 4.1% of

lifetime wealth to the next generation. The ratio of bequests to labor earnings in

the model steady state is (1 − γ)/(1 − (1 − γ)(1 + r)) = 0.0447, which is in the

interval estimated by Gokhale and Kotlikoff (2000), where bequests account for 4-8%

of labor compensation. The value of φ in the baseline economy is 0.225. This value

is lower than the value of 0.26 in Antunes, Cavalcanti and Villamil (2008b) and is

is self-employed in their main job, giving 17.9%. The Global Entrepreneurship Monitor 2014
reports the number is 14% among the U.S. working-age population. Measurements range
from 7% to 17.9%; I choose the percentage of entrepreneurs target to be 12%.
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consistent with the intuition that low bequest individuals use microsavings to borrow

with collateral, which requires less enforcement. Recall that φ is equivalent to an

additive utility punishment that reflects the strength of contract enforcement.

The model fits the U.S. economy well in view of the fact that the U.S. economy

has microsavings and the benchmark model does not. The capital to output ratio is

not calibrated. Maddison (1995) finds that the U.S. capital to output ratio is about 2.5

and in the benchmark model, where low wealth unbanked individuals cannot save,

it is 2.1. Similarly, World Bank Development Indicators data shows that average

total private credit as a share of income in the U.S. is 2.03 from 1993 to 2013, and

it is 1.31 in the model where low wealth individuals cannot borrow because they

lack collateral (savings accounts). KPMG 2014 Survey of U.S. banks indicates that

compliance costs are about 5− 10% of total bank operating costs, see Cyree (2015).

In the benchmark model, the regulatory compliance costs are about 8.7% of banks’

total operating costs, which falls within the KPMG Survey interval.21 The unbanked

working-age population in the data is 6% (The Global Findex Database 2014) and it

is 4.9% in the benchmark model. I underestimate the unbanked population because,

in practice, there are individuals who choose to be unbanked due to other reasons

such as concerns about privacy or tax evasion, which are not modeled. The interest

rate, percentage of entreprenuers, and entrepreneur income Gini match well.22

21For one year, τ
iD+ovc+τ = 0.005/(0.02 + 0.02 + 0.005) = 11%. For the 35 years in a

period, τ
iD+ovc+τ = 0.1907/(1 + 1 + 0.1907) = 8.7%.

22The model predicts an income Gini of about 31%, which does not match 40-44% in
the data. This standard problem occurs because workers in the model receive the same
equilibrium wage, biasing the income Gini downward.
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Table 2.2: Basic statistics, U.S. and baseline economy

U.S. economy Baseline model

Yearly real interest rate (%) 2.0 2.0

Regulation cost as a % of total bank opera-
tion costs (%)

5− 10 8.7

% of entrepreneurs (%) 12 12

Entrepreneurs’ income Gini (%) 54 57
Capital to output ratio 2.55 2.1
Private credit to output ratio 2.03 1.31

% of unbanked 6 4.9

2.5 Microsavings

The previous section calibrated the stationary equilibrium of the baseline

model without microsavings. Individuals chose their occupation based on their initial

bequest and ability. I now introduce a microsavings program into the benchmark

economy. The baseline microsavings program offers a match of η = 1 and the mini-

mum deposit size requirement is b = $1, 500. I consider the case where microsavings

programs are funded by income taxes and a transaction cost that includes a tax

on the bank. In practice, entrepreneurs that borrow from a bank bear the transac-

tion cost because equation (2.6) follows from the zero profit condition on the bank:

iL = iD+τ+ovc. Entrepreneurs and workers pay a common income tax rate τ I to bal-

ance budget equation (2.11), given that the government subsidy to partially fund the

microsavings program increases from baseline level SG = 0 to SG = 87.5, exogenous

government non-microsavings spending is fixed at g = 2098, and τ = 0.1907.

Compared to an economy without microsavings, introducing the program has

the following effects. First, the percentage of entrepreneurs increases slightly. This is
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Table 2.3: Baseline economy versus economy with microsavings

Baseline model Model with microsavings

% of entrepreneurs 12 12.15

Entrepreneurs’ income Gini (%) 57 52.8
Wage 100 120.7
After tax wage 100 118.9
Income tax rate 0.25 0.263

Government subsidy SG = 0 SG = 87.5
Output 100 106.3

not surprising because one goal of microsavings programs is to help poorer individuals

save and borrow, and nascent micro-entrepreneurs to start micro businesses. Second,

the pre-tax and after tax wages are higher. The microsavings program increases

the number entrepreneurs. The demand for workers increases while the supply of

workers decreases, increasing the pre-tax market wage. The income tax also rises to

fund government subsidy SG to the microsavings program. Overall, the market wage

effect is bigger than the income tax effect, which results in a higher after tax wage.

Third, the entrepreneur income Gini coefficient falls. The microsavings program leads

to more entrepreneurs, but they run small microenterprises and earn low income.

However, the income of the highly-productive entrepreneurs that run larger more

productive firms drops because wages increase. This leads to a reduction in the

entrepreneur Gini index from 57 to 52.8, indicating less inequality. Fourth, output

rises. The microsavings program provides more working capital due to exogenous

external donations SD and government directed credit SG (paid for by taxes).

Table 2.3 summarizes the effect of the microsavings program. The program
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affects occupational choice, output and income inequality. Micro-savers are individ-

uals whose initial wealth is below the bank’s minimum balance and their economic

activities are at a very small scale. However, if they run microenterprises due to help

from the microsavings program, they create jobs.

2.5.1 Welfare analysis

Analysis of the welfare effects of microsavings shows that microsavings has

strong distributional implications for a small (target) group of individuals. The wel-

fare change is measured as the fraction of consumption and bequest that is left for

the next generation that an individual of a given ability is willing to pay in order

to switch from the baseline economy without microsavings to the economy with the

microsavings program. This conditional welfare change is calculated in the following

way: Denote by ω̄(x, b) how much an agent is willing to pay to avoid the change,

where

u([1 + ω̄(x, b)]c∗t , [1 + ω̄(x, b)]z∗t+1) = u(ĉt, ẑt+1)

For utility u(ct, zt+1) = (ct)
γ(zt+1)

1−γ, I use homogeneity of the utility function and

simplify the equation to [1 + ω̄(x, b)](c∗t )
γ(z∗t+1)

1−γ = (ĉt)
γ(ẑt+1)

1−γ. This yields

ω̄(x, b) =
(ĉt)

γ(ẑt+1)
1−γ

(c∗t )
γ(z∗t+1)

1−γ − 1

Figure 2.2 shows the welfare impact of microsavings across the low bequest

individuals in equilibrium. If the economy switches to a world with a microsavings

program, the target group is better off. The low initial wealth target groups benefits

from the program because they now have interest bearing deposits, match money, and
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Figure 2.2: Welfare gain with microsavings

a positive wage effect. In addition, individuals with low initial wealth and high ability

have a significant welfare gain because their new access to the credit market allows

them to become entrepreneurs. As a result of the positive wage effect, workers have

a small welfare gain and entrepreneurs, outside those that were previously excluded

or constrained due to their low initial wealth, have a slight welfare loss. Overall, the

aggregate welfare impact across all agents is positive.

2.6 Policy experiments

In this section I conduct three policy experiments to better understand how

altering key features of the microsavings program affects outcomes. Recall program

funding equation (2.4): SD +SG = S + ecD2. The first experiment alters the level of

the government subsidy SG used to fund the microsavings program when increased
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spending is financed by an increase in the common tax on worker and entrepreneur

income τ I . The second experiment examines intermediation costs τ . The third ex-

periment examines an improvement that lowers the extra costs on small deposits

ec.

2.6.1 Policy experiment: Change the government subsidy SG

This experiment alters the government subsidy for microsavings, SG. The

government raises funds for the program by increasing a common tax τ I on worker

and entrepreneur income. I fix τ and g, and τ I adjusts to satisfy government budget

equation (2.11). I also fix private donations, SD, and the extra cost of managing small

deposits, ec. Program match rate η adjusts to balance funding equation SD + SG =

ηD2+ecD2.
23 I compute an aggregate payoff, which is the weighted average of payoffs

to all workers and entrepreneurs.24

The goal of the experiment is to determine the effect of changing government

funding for the program on output, the percentage of entrepreneurs, wages (pre and

after-tax), and weighted payoffs. Table 2.4 shows the results of the experiment.

The first panel reproduces the results for the baseline economy with no microsavings

SGnms = 0 and for the economy with baseline microsavings SGms calibrated to the U.S.

economy. The match rates η are 0 and 1, respectively, and the income tax increases

to support the program. The baseline microsavings program increases output, wages,

23Recall (2.5), where S = ηD2. SD is fixed at the same level as in the baseline econ-
omy with microsavings and the program policy that private donations must exceed the
government subsidy is neglected (fact 5(i)).

24Aggregate payoff = %entrepreneurs ∗ average business income + %workers ∗ after-tax
income.
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entrepreneurs and the weighted payoff.

Table 2.4: Experiment 1: Vary government subsidy SG

Output
per Capita
%

wage w
% (after
tax)

% Ent Ent
income
Gini

Aggregate
Payoff

SGnms = 0 100 100 12 57 100
τ I = 25%, η = 0 (100)

SGms = 87.5 106.3 120 12.15 52.8 110
τ I = 26%, η = 1 (119)

SG = 2 ∗ SGms 105.8 121.36 12.21 52.6 109.3
τ I = 27.58%, η = 1.37 (117)

SG = 4 ∗ SGms 104.6 122.6 12.43 52.4 106.5
τ I = 30.15%, η = 2.11 (114)

SG = 0.5 ∗ SGms 108 112.2 12.05 52.3 112.3
τ I = 25.64%, η = 0.81 (121)

In the second panel the government subsidy is doubled and quadrupled. This

raises small savers’ match money, with η increasing from the baseline of 1 to 1.37

and 2.11, respectively. The income tax τ I required to pay for the program increases

from the baseline of 26% to 27.58% and 30.15%. The program transfers capital from

all taxpayers to micro-savers. Quadrupling SG, while extreme, is instructive. Match

rate η more than doubles, but the income tax rises to fund the government subsidy.

With more match money, low wealth individuals can become entrepreneurs by using

savings and bank loans to invest in their businesses. The higher income tax leads

marginal entrepreneurs to become workers. A decrease in the number of low profit



www.manaraa.com

81

marginal enterprises and an increase in the number of low bequest but high ability

firms causes the entrepreneur Gini coefficient to decrease. More firms means the

demand for workers increases and the supply of workers drops, which increases the

wage. The income tax is higher and workers receive a lower after-tax wage (114) than

in the baseline economy with microsavings (119). Output per capita is also lower

(104.6) relative to the microsavings baseline (106.3) because firms pay both a higher

tax on profits and higher labor costs.

The last panel reduces the government subsidy to microsavings. The per-

centage of entrepreneurs falls because there is less match money and small and less

efficient firms exit. However, funding a smaller microsavings program permits the tax

rate to decrease and the after-tax wage rises. Interestingly, output and the aggregate

payoff increase. The reason is that the economy has fewer firms with low productivity

and workers have higher after-tax income.

Overall, this experiment shows that changing the level of the government sub-

sidy, ceteris paribus, has important distributional effects. This is a targeted program

by design: increasing government subsidies transfers resources from all taxpayers

to micro-savers. The economy with microsavings yields higher output (106.3) and

after-tax wages (119) than an economy without microsavings, (100) and (100), since

the program is also partially funded by exogenous donations. Scaling the program

back suggests gains in output, after-tax wages, and aggregate payoffs when donations

remain fixed.
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2.6.2 Policy experiment: Transaction cost τ

This experiment lowers the transaction cost that financial institutions face

from the 0.05% level in the U.S. to counterfactual levels of 0.0375% and 0.025%.25 The

microsavings program does not affect transaction cost τ .26 I fix government spending

g and income tax τ I adjusts to balance government budget constraint (2.11). Because

transaction cost τ is small compared to income tax τ I , when τ decreases from 0.05%

to the counterfactual levels, τ I barely changes.

Table 2.5 reports the results. The first panel is the case with no microsavings

program where the income tax is τ I = 0.25. In this economy the decreases in τ

leads borrowing interest rate iL to decrease from 100 to 97.59 and 95.46. Highly

productive firms are eager to expand by borrowing cheaper capital from the bank

and output increases. The demand for labor increases, which causes the wage to

increase. The higher after-tax wage induces marginal individuals to become workers

instead of entrepreneurs. As a result, the percentage of entrepreneurs declines, as

well as the entrepreneur income Gini coefficient.27 Output per capita is higher due to

the expansion of highly productive firms and the aggregate payoff is slightly higher

25Recall from the calibration that τ = (1+0.005)35−1 = 0.1907 due to the 35 year model
period.

26τ includes the cost of complying with regulations such as rules that govern operations,
reserve requirements, deposit insurance, consumer protection, fraud prevention, credit in-
formation services, secured transactions, interest rate limits, foreign ownership limitations,
tax and accounting issues; see Christen, Lyman and Rosenberg (2003).

27The entrepreneur income Gini coefficient declines because fewer small firms are operated
by marginal individuals and high productivity firms do not increase dramatically. In an
economy without microsavings there are no entrepreneurs with low initial wealth below
threshold b.
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Table 2.5: Experiment 2: Lower financial transaction costs τ

Output
per Capita
%

Wage %
After tax

% of Ent Ent In-
come
Gini

Aggregate
Payoff

Given income tax τ I = 0.25.

τnms = 0.005 100 100 12 57 100
iL = 100 (100)

τ = 0.75 ∗ τnms 106.8 105 11.3 52 101.5
iL = 97.59 (105.2)

τ = 0.5 ∗ τnms 106.9 104.7 10.9 51.8 100.9
iL = 95.46 (104.66)

Given income tax τ I = 0.263.

τms = 0.005 106.3 120.7 12.15 52.8 110
iL = 100 (118.9)

τ = 0.75 ∗ τms 107.8 124 12.8 51 115
iL = 97.59 (122)

τ = 0.5 ∗ τms 112 127 12.6 44.3 117
iL = 95.46 (125)

due to a higher wage.

The second panel is the case with a microsavings program with income tax

τ I = 0.263. The cost of borrowing falls by exactly the same amount as in the economy

with no microsavings program since iL = iD + τ + ovc. In this economy firms borrow

more to invest and require more labor. The after-tax wage is higher and individuals

with low managerial ability choose to be workers. More low bequest and high ability

individuals become entrepreneurs when the cost of borrowing falls, iL, and run firms

at a higher scale. As a result, the percentage of entrepreneurs and output increase.

Overall, a policy that lowers intermediation costs leads to higher loans, output
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per capita and wages. In an economy without microsavings, the policy decreases the

number of entrepreneurs. On the other hand, in an economy with microsavings the

same τ cut leads to more entrepreneurs, and even higher output, wages and aggregate

payoffs. The reason is that microsavings allow high productivity but low initial wealth

entrepreneurs, who were previously unbanked, to enter entrepreneurship and run

their firms at a larger scale. Cyree (2015) studies the cost of bank compliance and

shows that when the regulatory compliance component of transaction costs increases,

banks tend to issue fewer loans. My results and consistent with this, showing that

when transaction costs decrease banks charge a lower interest rate, which encourages

borrowing.

This experiment explores the implications of lowering transaction costs in the

traditional banking system, which are often caused by regulations. However, many

regulations support social goals that I do not model. For example, required deposit

insurance contributes to the stability of the banking system. Therefore, reducing such

transaction costs on banks to zero would not be desirable even if it were feasible. An

important topic for future research is to better understand the role of the regulations

inherent in financial transaction cost τ .

2.6.3 Experiment: Lower the extra cost on small deposits ec

This experiment lowers the extra cost that banks incur on managing small

deposits. The federal government’s Assets for Independence (AFI) program requires

microsavings programs to raise non-federal funds in an amount equal to or greater

than their AFI project grant. Fact 5(ii) indicates that grantees may use up to 15% of
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the grant to cover operating costs and the remainder (at least 85%) of the government

subsidy must be used for match money. I assume that the entire government subsidy

is used to provide match money and that private donations cover the extra cost of

small deposits. In the calibration I found that the baseline extra cost is 16.77%, which

is calculated using equation SG + SD = ηD2 + ecD2. In addition, SD = 1.7SG.28

The purpose of this experiment is to assess the impact of reducing the costs of

managing small deposits, ec.29 Experiment 3 has two parts. First, I fix government

subsidy SG and private donations SD, and then transfer the surplus from the ec

reduction to micro-savers through a higher match rate η. Second, I fix SG and η, and

determine how much pressure can be released on private fund raising SD due to the

lower ec. Minimum balance requirement b determines D2, and this is also fixed.

The center column of table 2.6 shows experiment 3a, where the extra cost of

managing small deposits is cut by 50% or 75%. In this case match rate η increases

slightly. By design the government subsidy and private donations are constant. The

experiment has no discernible effect on entrepreneur’s average profit, wages or the

percentage of entrepreneurs. In experiment 3b the government subsidy and match

rate stay the same. The decrease in ec now reduces the amount of private donations

28The relationship between private donations SD and government subsidies SG is calcu-
lated using the EARN 2012 financial statement data, SD

SG
= $833,351

$486,647 = 1.7, where $833, 351

is the unrestricted contributions by donors and $486, 647 is the government grants.

29Startups such as Branch and InVenture are testing smartphone screening methodologies
that reduce the cost of lending. The programs target individuals who do not have credit
scores, but use a smartphone app that can evaluate client behavioral patterns that correlate
with repayment or default; see Dwoskin, WSJ. I assume that cost reductions on microsavings
are similar.

https://www.earn.org/wp-content/uploads/2015/03/EARN-2012-AuditedFinancials.pdf
http://www.wsj.com/articles/lending-startups-look-at-borrowers-phone-usage-to-assess-creditworthiness-1448933308
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Table 2.6: Experiment 3: Lower the extra cost on small deposits ec

Match rate Average
profits %

Wage
%

% of
ent

Donation
needed

3a: Fix SD = 1.7SG 3b: Fix η = 1.

ecbase = 0.1677 η = 1 100.2 120.7 12.15 SD = 1.7 SG

ecbase = 0.5 ∗ ecbase η = 1.0004 100.2 120.7 12.15 SD = 1.506 SG

ecbase = 0.25 ∗ ecbase η = 1.0006 100.2 120.7 12.15 SD = 1.409 SG

SD that the AFI requires for the microsavings program. When ec falls by half, the

private donations the microsavings program must raise decrease by 11.4%. If ec is

only a quarter of the baseline, then the donation required to keep the same program

scale declines by 17%.30 Overall, a reduction in ec has little impact on entrepreneurs

and workers, but reduces the pressure to raise private funds somewhat. In practice,

lower ec would benefit savers by decreasing maintenance fees on small accounts, which

I did not model in this paper.

2.7 Conclusion

This paper focuses on U.S. microsavings programs, especially for individuals

who save to invest in a small business. I use aggregate data on Individual Development

Accounts (IDAs) to explore the benefits of having microsavings in the U.S. I introduce

a minimum balance requirement imposed by banks, which causes some individuals to

be “unbanked.” The model is an otherwise standard occupational choice model with

individuals that are heterogeneous in managerial ability and initial wealth. I study a

30The calculations are: (1.506−1.7)∗87.5
1.7∗87.5 and (1.409−1.7)∗87.5

1.7∗87.5
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microsavings program that resembles an IDA, designed to assist individuals with low

initial wealth. Because banks are subject to higher regulatory costs than non-banks,

non-profits partner with traditional banks to offer microsavings programs that serve

unbanked individuals.

The results show that microsavings programs in the U.S. can increase the per-

centage of entrepreneurs, output, wages, and the credit to output ratio. This occurs

because previously unbanked individuals who use microsavings now have deposits

and collateral, which makes them eligible for business loans. By design the program

increases the number and scale of small firms, and these firms tend to be less produc-

tive relative to larger firms. The previously unbanked are helped directly by savings

accounts and match money, and workers benefit indirectly when the wage effect is

positive. Some low wealth individuals have the opportunity to become entrepreneurs.

These programs can be expensive to operate depending on the scale. I find

that a higher government subsidy leads to a higher income tax, which transfers some

capital from all agents to micro-savers or firm-owners who become entrepreneurs due

to the microsavings programs. The positive effect of microsavings on the wage and

after-tax wage is due to the smaller supply of workers. Overall, an income tax financed

increase in the government subsidy to microsavings programs has positive effects on

the percentage of entrepreneurs (by design) and on wages, but has negative effects on

the after-tax wage and a small effect on output per capita.

I take as given that the goal of microsavings programs is to help the unbanked,

who tend to have low income. The objective of this paper was not to study the
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motivation for microsavings programs that help disadvantaged groups. I take as given

the fact that fast-growing microsavings and IDAs exist, and evaluate the impact of the

programs on wages, income inequality, welfare, and other macroeconomics indicators.

Overall the paper characterizes the tradeoffs that policy-makers face when they design

programs that target the unbanked or entrepreneurs.
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APPENDIX A
APPENDIX TO CHAPTER 1

A.1 Kuhn-Tucker conditions

The Lagrangian associated with an entrepreneur who borrows from a bank is:

LGB = π(a+ lB, x;w)− (1 + iD)a− (1 + iBL )lB

− λ1[(1 + iBL )lB − φπ(a+ lB, x;w)]− λ2(l − lB)− χ1(a− b)
(A.1)

The Kuhn-Tucker conditions are:

∂LGB

∂lB
=
∂π(a+ lB, x;w)

∂lB
− (1 + iBL )

− λ1(1 + iBL ) + λ1φ
∂π(a+ lB, x;w)

∂lB
+ λ2 ≤ 0

(A.2)

∂LGB

∂a
=
∂π(a+ lB, x;w)

∂a
− (1 + iD) + λ1φ

∂π(a+ lB, x;w)

∂a
− χ1 ≤ 0 (A.3)

λ1[φπ(a+ lB, x;w)− (1 + iBL )lB] = 0 (A.4)

λ2(l
B − l) = 0 (A.5)

χ1(b− a) = 0 (A.6)

a ≥ 0,
∂LGB

∂a
a = 0, λ1 ≥ 0, λ2 ≥ 0, χ1 ≥ 0

The Lagrangian associated with an entrepreneur who borrows from a microfi-

nance institution is:

LGM = π(a+ lM , x;w)− (1 + iD)a− (1 + iML )lM − λ3[(1 + iML )lM

− φπ(a+ lM , x;w)]− χ2(a− b)
(A.7)
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The Kuhn-Tucker conditions are:

∂LGM

∂lM
=
∂π(a+ lM , x;w)

∂lM
− (1 + iML )− λ3(1 + iML ) + λ3φ

∂π(a+ lM , x;w)

∂lM
≤ 0

(A.8)

∂LGM

∂a
=
∂π(a+ lM , x;w)

∂a
− (1 + iD) + λ3φ

∂π(a+ lM , x;w)

∂a
− χ2 ≤ 0 (A.9)

λ3[φπ(a+ lM)− (1 + iML )lM ] = 0 (A.10)

χ2(b− a) = 0 (A.11)

l ≥ 0,
∂LGM

∂lM
lM = 0, a ≥ 0,

∂LGM

∂a
a = 0, λ3 ≥ 0, χ2 ≥ 0

Constrained entrepreneurs are those for which l > 0 holds. It is optimal

for entrepreneurs to put their entire wealth in their project. To see this, assume

that constrained entrepreneurs do not put their entire wealth in the project; that

is 0 ≤ a < b. Then for entrepreneurs who borrow from a microfinance institution,

equation (A.11) gives us χ2 = 0, and from (A.8) at equality and (A.9) it follows that

iML (1 + λ3) + λ3 − iD ≤ 0, which is a contradiction since iML > iD. For entrepreneurs

who borrow from a bank (l ≥ l), equation (A.6) and (A.5) give us χ1 = 0 and λ2 = 0.

(A.8) at equality and (A.9) show that (1 + λ1)(ovc
B + τ) + λ1(1 + iD) ≤ 0 since

1 + iBL = 1 + iD + ovcB + τ , which is also a contradiction. Therefore, if entrepreneurs

are credit constrained, a = b.

Regarding the entrepreneur’s problem, we shall consider eight different cases:

Case 1-4 are for entrepreneurs who get a microfinance loan and Case 5-8 are for those

who get a bigger loan from a bank.



www.manaraa.com

91

1. 0 < a < b and lM = 0 which means that neither constraint binds. From (A.10)

and (A.11) we have λ3 = χ2 = 0 and

a = k∗(x;w, iD) = (x(
β

w
)β(

α

1 + iD
)1−β)

1
1−α−β (A.12)

2. 0 < a = b and lM = 0, but φπ(a + lM , x;w) − (1 + iML )lM > 0. This case

arises because financial intermediation implies a discrete jump in costs. We

have λ3 = 0 and χ2 (which is non-negative) given by equation (A.9) at equality:

χ2 =
∂π(a+ lM , x;w)

∂a
− (1 + iD) (A.13)

The intuition is the following: the entrepreneur would invest more if she had a

higher bequest. The entrepreneur’s marginal profit exceeds 1+ iD but is smaller

than 1 + iL.

3. 0 < a = b and 0 < lM and φπ(a+ lM , x;w)−(1+iML )lM > 0, then from equation

(A.10), λ3 = 0. (A.8) and (A.9) at equality shows χ2 = ∂π(a+lM ,x;w)
∂a

− (1 + iD).

Therefore,

lM + b = k∗(x; iML , w) (A.14)

lM∗ = (
αx

2−β
1−β ( β

w
)

1
1−β

1 + iML
)

1−β
1−α−β − b (A.15)

4. 0 < a = b and 0 < lM and φπ(a + lM , x;w) − (1 + iML )lM = 0. This is the

credit-constrained case. Equation (A.9) solves χ2 = ∂π(a+lM ,x;w)
∂a

− (1 + iD) +

λ3φ
∂π(a+lM ,x;w)

∂a
; Equation (A.8) gives

λ3 =
∂π(a+lM ,x;w)

∂lM
− (1 + iML )

(1 + iML )− φ∂π(a+lM ,x;w)
∂lM
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5. 0 < a = b, lB = l, and φπ(a+ lB, x;w)− (1 + iBL )lB > 0. The agent borrows the

minimum amount from a bank. Then (A.4) leads to λ1 = 0. Equation (A.3)

solves χ1 = ∂π(a+lB ,x;w)
∂a

− (1 + iD); (A.2) gives λ2 = (1 + iBL )− ∂π(a+lB ,x;w)
∂lB

.

6. 0 < a = b, lB > l, and φπ(a+lB, x;w)−(1+iBL )lB > 0. The agent borrows more

than the threshold amount, but is not credit-constrained. Then λ1 = λ2 = 0,

and χ1 = ∂π(a+lB ,x;w)
∂a

− (1 + iD).

lB + b = k∗(x; iBL , w) (A.16)

lB∗ = (
αx

2−β
1−β ( β

w
)

1
1−β

1 + iBL
)

1−β
1−α−β − b (A.17)

7. 0 < a = b, lB > l, and φπ(a + lB, x;w) − (1 + iBL )lB = 0. This is the credit-

constrained case. λ2 = 0 from (A.5). Equation (A.2) and (A.3) solve λ1 and

χ1

λ1 =
∂π(a+lB ,x;w)

∂lB
− (1 + iBL )

(1 + iBL )− φ∂π(a+lB ,x;w)
∂lB

(A.18)

χ1 =
∂π(a+ lB, x;w)

∂a
− (1 + iD) + λ1φ

∂π(a+ lB, x;w)

∂a
(A.19)

8. This is a special case where the constrained loan amount is equal to the threshold

loan amount l. In other words 0 < a = b, lB = l and φπ(a + lB, x;w) − (1 +

iBL )lB = 0. It is possible that the maximum she could borrow is exactly equal

to the threshold l for some borrowers with (b, x).
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A.2 Occupational choice proofs

Define Ω = [0,∞] × [x, x]. For any w, iD > 0, an individual described by the

pair (b, x) will choose to be an entrepreneur if (b, x) ∈ E(w, iD), where

E(w, iD) = {(b, x) ∈ Ω : max{V B(b, x;w, iD), V M(b, x;w, iD)} ≥ (1− τw)w} (A.20)

The complement of E(w, iD) in Ω is Ec(w, iD). If (b, x) ∈ Ec(w, iD), then individuals

are workers. In addition, entrepreneurs (b, x) get microloans if (b, x) ∈ EM(w, iD) ⊆

E(w, iD), where

EM(w, iD) = {(b, x) ∈ E(w, iD) : V M(b, x;w, iD) ≥ V B(b, x;w, iD)} (A.21)

Individuals will take a bank loan if (b, x) ∈ EB(w, iD) ⊆ E(w, iD), where

EB(w, iD) = {(b, x) ∈ E(w, iD) : V B(b, x;w, iD) ≥ V M(b, x;w, iD)} (A.22)

Lemma A.1. Define be(x;w, iD) as the curve in Ω where max{V M(b, x;w, iD),

V B(b, x;w, iD)} = (1− τw)w. Then there exists an x∗(w, iD) and x∗∗(w, iD) such that

∂be(x;w,iD)
∂x

< 0 for x > x∗(w, iD). and ∂be(x;w,iD)
∂x

= −∞ for x = x∗(w, iD). In addition:

1. If x < x∗, then (b, x) ∈ Ec(w, iD) (the agent is a worker)

2. If b < be(x;w, iD), then (b, x) ∈ Ec(w, iD) ∀x∗(w, iD) < x < x∗∗(w, iD) (the

agent is a worker)

3. If b ≥ be(x;w, iD), then (b, x) ∈ E(w, iD) ∀x > x∗(w, iD) (the agent is an

enterpreneur)

4. For all x > x∗∗, (b, x) ∈ E(w, iD) ∀b (the agent is an enterpreneur).
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Proof. Continuity of V M(b, x;w, iD) and V B(b, x;w, iD) follows from the Maximum

Theorem and differentiability, cf., Theorem 4.11 of Stokey and Lucas. From the

Lagrangian and the Envelope Theorem, provided x > 0,

∂V M

∂b
= V M

1 = χ2

∂V M

∂x
= V M

2 = πM2 (b+ lM , x;w)(1 + λ3φ) > 0

∂V M

∂w
= V M

3 = πM3 (b+ lM , x;w)(1 + λ3φ) < 0

∂V M

∂iD
= V M

4 = −a− lMθ(1 + λ3) < 0

∂V B

∂b
= V B

1 = χ1

∂V B

∂x
= V B

2 = πB2 (b+ lB, x;w)(1 + λ1φ) > 0

∂V B

∂w
= V B

3 = πB3 (b+ lB, x;w)(1 + λ1φ) < 0

∂V B

∂iD
= V B

4 = −a− lB(1 + λ1) < 0

(A.23)

Let V j(b, x;w, iD) = max{V M(b, x;w, iD), V B(b, x;w, iD)}. Let kj∗ be the

optimal level of capital that corresponds to j ∈ {M,B}. By the implicit function

theorem we have that:

V j(b, x;w, iD) = (1− τw)w

∂be
∂x

(x;w, iD) = −
∂V j(be,x;w,iD)

∂x
∂V j(be,x;w,iD)

∂be

= −V
j
2 (be, x;w, iD)

V j
1 (be, x;w, iD)

and V j
2 (be, x;w, iD) > 0 ∀x > 0 from equation A.23.

The derivative of the value function with respect to bequest is: V j
1 (b, x;w, iD) =

χj.

If b < kj∗, then aj = b. For lM > 0 or lB ≥ l, πj1(b + lj, x, w) ≥ 1 + iD since

λj = 0, e.g. πM1 (b+ lM , x, w) = 1 + iML from (A.8) at equality and πB1 (b+ lB, x, w) =
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1+iBL when credit is not constrained (φπ(a+lj, x;w)−(1+ijL)lj > 0); and λj > 0, e.g.

(1+λ3φ)πM1 (b+lM , x, w) = (1+λ3)(1+iML ) from (A.8) at equality and (1+λ1φ)πB1 (b+

lB, x, w) = (1+λ1)(1+iBL ) when credit is constrained (φπ(a+lj, x;w)−(1+ijL)lj = 0).

Then,

V j
1 (b, x;w, iD) = χj = πj1(b+ lj, x, w)− (1 + iD) > 0 or

V j
1 (b, x;w, iD) = χj = (1 + λjφ)πj1(b+ lj, x, w)− (1 + iD) > 0 .

If b ≥ kj∗, no one borrows. Then V j(b, x;w, iD) cannot increase with b since

the optimal level of capital is raised before the bequest is exhausted when b > kj∗.

When b = kj∗ = a, V M(b, x;w, iD) and V B(b, x;w, iD) increase at the same rate as b

increases, and so

V j
1 (b, x;w, iD) = 0 when b > kj∗

V M
1 (b, x;w, iD) = V B

1 (b, x;w, iD) when b = kj∗ .

Therefore, if b < kj∗,

∂be
∂x

(x;w, iD) < 0 ;

if b ≥ kj∗,

∂be
∂x

(x;w, iD) = −∞ .

When b > kj∗, V j(b, 0;w, iD) = 0 < (1 − τw)w. Therefore, by continuity

and monotocity with respect to x, V j
2 > 0 and V j

22 = π22(1 + λjφ) > 0, where

π2 = kjαnjβ, there exist x∗(w, iD) such that V j(b, x∗;w, iD) = (1 − τw)w. That is,

for x ≤ x∗(w, iD), b is irrelevant and agent always becomes a worker. However,
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for x > x∗, agent becomes an entrepreneur if b ≥ be(x,w, iD). Point x∗(w, iD) is

independent of b. To see this, solve the equation:

(1− τw)w = πj(k∗j, x∗, w)− (1 + iD)k∗j

and we get

x∗ = {A[(ββ − 1)[
β

(1− τw)w
]

1
1−β ]− (1 + iD)

(1− τw)w
}−(1−α−β)

where A ≡ [( β
(1−τw)w )β( α

1+iD
)1−β]

α
(1−β)(1−α−β) .

Since V j(b, x;w, iD) is continous and strictly increasing in x, V j
22 > 0, and

V j(0, 0;w, iD) = 0 < (1−τw)w there exist a point x∗∗(w, iD) such that V j(0, x∗∗;w, iD) =

(1 − τw)w. Then for x > x∗∗(w, iD), the agent becomes an entrepreneur for any be-

quest level.

Lemma A.2. Define bB(x;w, iD) as the curve in Ω where V M(b, x;w, iD) =

V B(b, x;w, iD) with ∂bB(x;w,iD)
∂x

≥ 0. For all x > x∗:

1. If be(x;w, iD) ≤ b ≤ bB(x;w, iD), then (b, x) ∈ EM(w, iD)

2. If b ≥ bB(x;w, iD), then (b, x) ∈ EB(w, iD)

Proof. By the implicit function theorem we have that:

V M(bB, x, w, iD) = V B(bB.x, w, iD)

⇒ ∂bB
∂x

= −V
M
2 − V B

2

V M
1 − V B

1
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1. If an agent does not borrow when we let b take on a high value such that

kj∗ ≤ b, then k∗M = k∗B = a < b. We showed in the proof of Lemma A.1 that

V j
1 (b, x;w, iD) = 0 when b > kj∗ and V M

1 (b, x;w, iD) = V B
1 (b, x;w, iD) when b = kj∗,

∂bB
∂x

(x;w, iD) = −∞ .

Same as the proof of Lemma A.1, we have a point x0(w, iD) = x∗(w, iD)

(since V j(b, x;w, iD) = max{V M(b, x;w, iD), V B(b, x;w, iD)} = V M(b, x;w, iD) =

V B(b, x;w, iD)) such that ∂bB
∂x

(x;w, iD) = −∞ for x = x∗. The intuition is that

when the agent does not borrow, then whether borrow from a bank or from a MFI

has nothing to do with this agent.

2. Once agents borrow (k∗ > b), k∗M < k∗B because l∗M < l∗B and aj = b.

That is because if the microloan size is bigger than bank’s loan size, then people will

instead borrow from the bank for a lower interest rate on loans.

Case k∗M < b < k∗B does not exist since b > k∗M leads to self-finance with no

borrowing.

Recall,

∂bB
∂x

= −V
M
2 − V B

2

V M
1 − V B

1

= −π
M
2 (b+ lM , x;w)(1 + λ3φ)− πB2 (b+ lB, x;w)(1 + λ1φ)

χ2 − χ1

.

Case b < k∗M < k∗B, we consider four subcases:

(a) λ1 = 0 and λ3 = 0 (0 < l∗M < φ
1+iML

π(k(b, x;w, iD), x;w)1 and l < l∗B <

1Condition (1 + iML )l∗M − φπ(k(b, x;w, iD), x;w) < 0 leads to l∗M <
φ

1+iML
π(k(b, x;w, iD), x;w).
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φ
1+iBL

π(k(b, x;w, iD), x;w) or 0 < l∗M < φ
1+iML

π(k(b, x;w, iD), x;w) and l = l∗B).

From optimization problem, π(k∗, x;w) = (1−β)( β
w

)
β

1−β (xk∗α)
1

1−β , then πM2 (b+

l∗M , x;w) = V M
2 < V B

2 = πB2 (b + l∗B, x;w) since k∗M < k∗B and πj21 > 0. We also

know that χj = πj1(k
∗, x;w)− (1 + iD) and so V M

1 −V B
1 = πM1 (b+ l∗M , x;w)−πB1 (b+

l∗B, x;w) > 0 since k∗M < k∗B and πj11 < 0. πM1 (b+ l∗M , x;w) > πB1 (b+ l∗B, x;w) due

to the concave function π with decreasing return to scale. Overall,

∂bB
∂x

> 0

(b) λ1 = 0 and λ3 > 0 (l∗M = φ
1+iML

π(k(b, x;w, iD), x;w) and l < l∗B <

φ
1+iBL

π(k(b, x;w, iD), x;w) or l∗M = φ
1+iML

π(k(b, x;w, iD), x;w) and l = l∗B).

The agent is constrained by the upper limit when he/she goes to MFI, then the

optimal loan size will be the upper bound and φπ(b+ lM , x;w) = (1+ iML )lM . If we do

partial derivative on x for both sides of this equation, we get πM2 = ∂π(b+lM ,x;w)
∂x

= 0 lo-

cally. Therefore, V M
2 −V B

2 = πM2 (1+λ3φ)−πB2 < 0 due to πB2 = ( β
w

)
β

1−β x
β

1−β (k∗B)
α

1−β >

0. In addition, λ3 > 0, λ1 = 0 and χj = πj1(k
∗, x;w)(1 + λjφ)− (1 + iD). V M

1 − V B
1 =

πM1 (b + l∗M , x;w)(1 + λ3φ) − πB1 (b + l∗B, x;w) > 0 since k∗M < k∗B and πj11 < 0.

Therefore,

∂bB
∂x

> 0

(c) λ1 > 0 and λ3 = 0 (0 < l∗M < φ
1+iML

π(k(b, x;w, iD), x;w) and l∗B =

φ
1+iBL

π(k(b, x;w, iD), x;w)).

The prove is symmatric to subcase (b) and

∂bB
∂x

> 0
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For a given level of bequest, the choice depends on the parameters ovcj, θ, τ

and iD as the equality shows: V B = V M , which implies that

πM(b+l∗M , x;w, iD)−(1−iD)b−(1+iML )l∗M = πB(b+l∗B, x;w, iD)−(1−iD)b−(1+iBL )l∗B

where iML = θ(ovcM + τ + iGdc) and iBL = iD + ovcB + τ . Therefore, parameters iD,

ovcj, θ and τ determines whether V B > V M or vice versa for a given b.

(d) λ1 > 0 and λ3 > 0 (l∗M = φ
1+iML

π(k(b, x;w, iD), x;w) and

l∗B = φ
1+iBL

π(k(b, x;w, iD), x;w)).

The agent is constrained by the upper limit no matter where he/she goes to

borrow, then the optimal loan size will be the upper bound and φπ(b + lj, x;w) =

(1 + ijL)lj. If we do partial derivative on x for both sides of this equation, we get

πj2 = ∂π(b+lj ,x;w)
∂x

= 0 locally. Therefore, V M
2 − V B

2 = πM2 (1 + λ3φ)− πB2 (1 + λ1φ) = 0.

Also, λj =
πj1−(1+i

j
L)

(1+ijL)−φπ
j
L

and ∂λj

∂πj1
=

(1−φ)(1+ijL)
[(1+ijL)−φπ

j
L]

2
> 0. We know that πM1 (b +

l∗M , x;w) > πB1 (b + l∗B, x;w) due to k∗M < k∗B and πj11 < 0. Therefore, λ3 > λ1.

πM1 (b+ l∗M , x;w)(1 + λ3φ)− πB1 (b+ l∗B, x;w) > 0 ⇒ V M
1 − V B

1 > 0. Overall,

∂bB
∂x

= 0

It suggests that when one agent is constrained at the upper limit both at

banks and MFIs, the decision on where to borrow is independent of ability x and

only depends on bequest b. When b > bB, the agent chooses banks and when b < bB,

going to MFIs is better for the agent.

Finally, there does not exist a point xR(w, iD) such that V M(0, xR;w, iD) =
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V B(0, xR;w, iD) and for x > xR, agent borrows from a bank regardless of the bequest

level.

It is because for x > x∗∗ and b = 0 < bB (if x∗ < x < x∗∗ and b = 0, then the

agent becomes a worker), we have

V M(0, x;w, iD) < V B(0, x;w, iD)

due to lM < lB (The agent must borrow to be an entrepreneur, otherwise, there is no

capital to produce.). However, V M
2 < V B

2 , where V j
2 = πj2(1 + λjφ) and V M

22 < V B
22 .

Therefore, as x increasing, V B increases faster than V M and so V B will always bigger

than V M .

A.3 Intermediation costs τ and investor protection φ

The results of the credit markets financial frictions policy experiments in our

model with microfinance programs are consistent with the results in Antunes, Cav-

alcanti and Villamil (2008) on occupational choice, firm size, income inequality and

economic development.

Table A.1 describes when intermediation cost τ is lower than the baseline

model, it becomes cheaper to borrow in both banks and MFIs. Therefore, the credit to

output ratio is higher than before. However, the percentage of entrepreneurs is lower

since the wage is higher for being a worker. Quantitatively, when the intermediation

cost is four times of the baseline for given interest rate, the percentage of entrepreneurs

increases to 7.16%, output per capita decreases to 90.18% of the baseline value, and
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Table A.1: Policy experiments: Intermediation cost on loans

Output per
Capita %

Wage
%

% of en-
trepreneurs

Credit to out-
put ratio

Entrep
income Gini

Baseline 100 100 6.99 2.03 45.07

Exogenous interest rate iD. Enforcement parameter φ = 0.34

τ = 1
2
∗τbase 102 101.4 6.91 2.08 45.38

τ = 2∗τbase 96.33 97.25 7.01 1.88 44.93

τ = 4∗τbase 90.18 92.52 7.16 1.67 44.53

the credit to output ratio falls from 2.03 to 1.67. Therefore, there are less highly

productive entrepreneurs due to expensive capital, which lead to a decrease in income

inequality among entrepreneurs.

Table A.2: Policy experiments: Enforcement

Output per
Capita %

Wage
%

% of en-
trepreneurs

Credit to out-
put ratio

Baseline 100 100 6.99 2.03

Exogenous interest rate iD. Intermediation cost parameter τbase = 0.005

φ = 1 180 144 5.16 6.67

φ = 1
2
∗ φbase 72.49 73.04 8.31 0.89

φ = 1
4
∗ φbase 51.24 53.46 9.23 0.34

φ = 1
5
∗ φbase 44 47.96 10.3 0.26

Table A.2 shows that as the level of enforcement decreases, output per capita

and credit to output ratio decrease. Again, more individuals become entrepreneurs,
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but they are less productive. The intuition is that the demand for loans will fall when

contract enforcement is weaker. Then the entrepreneurs decrease working capital and

firm size. Since there are less workers being hired, the extra labor will start a small

and less productive firm.
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APPENDIX B
APPENDIX TO CHAPTER 2

B.1 The relationship between microsavings and IDAs

Figure B.1: Microsavings and IDAs

Figure B.1 shows the relationship between microsavings and individual deposit

accounts (IDAs). They are two distinct programs, that provide small savings accounts

to similar groups of people. The main difference is that IDAs are partnerships between

banks and NGOs, where NGOs include microsavings institutions and other non-profit

agencies. Microsavings institutions form direct partnerships with banks to offer IDAs

and other microsavings accounts. Microsavings and IDAs overlap in most respects,

hence I model them together in the paper.

I use data from EARN (2012) to calibrate the model. EARN is a non-profit
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organization that was founded in California in 2001 by individuals and organizations

including a State Senator, government officers, and a foundation. They partner with

banks to provide microsavings products, including IDAs, to low income and unbanked

households. Once clients reach the savings goal of $2000 in a certain period, they

receive $4000 in match money, a 1:2 match rate with an upper limit of $2000. On

average, EARN’s clients have a household income below $21, 000, 71% are women,

and 91% identify as a person of color. EARN’s total deposits are $6.8 million, and

they launched 775 microenterprises.

B.2 Kuhn-Tucker conditions

The Lagrangian associated with an entrepreneur who borrows from a bank

when b ≥ b is :

LGb≥b =π(a+ l, x;w)− (1 + iD)a− (1 + iL)l

− λ1[(1 + iL)l − φπ(a+ l, x;w)]− χ1(a− b)
(B.1)

The Kuhn-Tucker conditions are:

∂LGb≥b

∂l
=
∂π(a+ l, x;w)

∂l
− (1 + iL)− λ1(1 + iL) + λ1φ

∂π(a+ l, x;w)

∂l
≤ 0 (B.2)

∂LGb≥b

∂a
=
∂π(a+ l, x;w)

∂a
− (1 + iD) + λ1φ

∂π(a+ l, x;w)

∂a
− χ1 ≤ 0 (B.3)

λ1[φπ(a+ l, x;w)− (1 + iL)l] = 0 (B.4)

χ1(b− a) = 0 (B.5)

a ≥ 0,
∂LGb≥b

∂a
a = 0, λ1 ≥ 0, χ1 ≥ 0
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The Lagrangian associated with an entrepreneur who borrows from a bank

with microsavings when b < b is:

LGms =π(a+ s+ lms, x;w)− (1 + iD)a− s− (1 + iL)lms

− λ2[(1 + iL)lms − φπ(a+ s+ lms, x;w)]− χ2(a− b)− χ3(b− b)
(B.6)

The Kuhn-Tucker conditions are:

∂LGms

∂lms
=
∂π(a+ s+ lms, x;w)

∂lms
− (1 + iL)− λ2(1 + iL)

+ λ2φ
∂π(a+ s+ lms, x;w)

∂lms
≤ 0

(B.7)

∂LGms

∂a
=
∂π(a+ s+ lms, x;w)

∂a
− (1 + iD) + λ2φ

∂π(a+ s+ lms, x;w)

∂a
− χ2 ≤ 0

(B.8)

λ2[φπ(a+ s+ lms, x;w)− (1 + iL)lms] = 0 (B.9)

χ2(b− a) = 0 (B.10)

χ3(b− b) = 0 (B.11)

lms ≥ 0,
∂LGms

∂lms
lms = 0, a ≥ 0,

∂LGms

∂a
a = 0, λ2 ≥ 0, χ2 ≥ 0, χ3 ≥ 0

The Lagrangian associated with an entrepreneur’s problem without microsav-

ings when b < b is:

LGnms =π(a, x;w)− a− χ4(a− b)− χ5(b− b) (B.12)
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The Kuhn-Tucker conditions are:

∂LGnms

∂a
=
∂π(a, x;w)

∂a
− 1− χ4 ≤ 0 (B.13)

χ4(b− a) = 0 (B.14)

χ5(b− b) = 0 (B.15)

a ≥ 0,
∂LGnms

∂a
a = 0, χ4 ≥ 0, χ5 ≥ 0

Constrained entrepreneurs are those for which l > 0 holds. It is optimal for

entrepreneurs to put their entire wealth in their project. To see this, assume that

constrained entrepreneurs do not put their entire wealth in the project; that is 0 ≤ a <

b. Then for entrepreneurs who borrow from a bank, equation (B.10) gives us χ2 = 0,

and from (B.7) at equality and (B.8) it follows that (1+λ2)(ovc+τ)+λ2(1+ iD) ≤ 0,

which is a contradiction. For entrepreneurs who have b > b, the same proof follows.

Therefore, if entrepreneurs are credit constrained, a = b.

Regarding the entrepreneur’s problem, we shall consider ten different cases:

Case 1-4 are for entrepreneurs who have a bequest above the threshold b and borrow

from a bank. Case 5-8 are for those who have a bequest below the threshold b, but

microsavings programs exist and so they can borrow from a bank. In addition, Case

9-10 are for low bequest entrepreneurs when the economy has no microsavings, and

so they cannot borrow.
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1. 0 < a < b and l = 0 which means that neither constraint binds. From (B.4)

and (B.5) we have λ1 = χ1 = 0 and

a = k∗(x;w, iD) = (x(
β

w
)β(

α

1 + iD
)1−β)

1
1−α−β (B.16)

2. 0 < a = b and l = 0, but φπ(a+ l, x;w)− (1+ iL)l > 0. This case arises because

financial intermediation implies a discrete jump in costs. We have λ1 = 0 and

χ1 (which is non-negative) given by equation (B.3) at equality:

χ1 =
∂π(a+ lM , x;w)

∂a
− (1 + iD) (B.17)

The intuition is the following: the entrepreneur would invest more if she had a

higher bequest. The entrepreneur’s marginal profit exceeds 1+ iD but is smaller

than 1 + iL.

3. 0 < a = b and 0 < l and φπ(a + l, x;w) − (1 + iL)l > 0, then from equation

(B.4), λ1 = 0. (B.2) and (B.3) at equality shows χ1 = ∂π(a+l,x;w)
∂a

− (1 + iD).

Therefore,

b+ l = k∗(x;w, iD) (B.18)

l∗ = (
αx

2−β
1−β ( β

w
)

1
1−β

1 + iL
)

1−β
1−α−β − b (B.19)

4. 0 < a = b and 0 < l and φπ(a + l, x;w) − (1 + iL)l = 0. This is the credit-

constrained case. Equation (B.3) solves χ1 = ∂π(a+l,x;w)
∂a

−(1+iD)+λ1φ
∂π(a+l,x;w)

∂a
;

Equation (B.2) gives

λ1 =
∂π(a+l,x;w)

∂l
− (1 + iL)

(1 + iL)− φ∂π(a+l,x;w)
∂l

.
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b < b, an economy with Microsavings:

λ3 = 0 from Equation (B.11) for Case 5-8.

5. 0 < a < b, lms = 0. From (B.9) and (B.10) we have λ2 = χ2 = 0, and

a + s = k∗(x;w, iD). Note that an agent first uses all of the match money and

then uses their bequest to self-invest because the match money does not earnt

interest, but bequest does.

6. 0 < a = b, lms = 0. Then λ2 = 0 from (B.9), and χ2 = ∂π(a+s+lms,x;w)
∂a

− (1 + iD)

from (B.8).

b+ s = k∗(x;w, iD) (B.20)

7. 0 < a = b, lms > 0, and φπ(a + s + lms, x;w) − (1 + iL)lms > 0. This is the

borrowing but not credit-constrained case. λ2 = 0 from (B.9). Use equation

(B.8) to solve for χ2

χ2 =
∂π(a+ s+ lms, x;w)

∂a
− (1 + iD) (B.21)

8. 0 < a = b, lms > 0, and φπ(a + s + lms, x;w) − (1 + iL)lms = 0. This is the

credit-constrained case. Equations (B.7) and (B.8) give λ2 and χ2

λ2 =
∂π(a+s+lms,x;w)

∂lms
− (1 + iL)

(1 + iL)− φ∂π(a+s+lms,x;w)
∂lms

(B.22)

χ2 =
∂π(a+ s+ lms, x;w)

∂a
− (1 + iD) + λ2φ

∂π(a+ s+ lms, x;w)

∂a
(B.23)

Now consider b < b, an economy without microsavings:
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9. 0 < a < b, χ4 = χ5 = 0 from equations (B.14) and (B.15), and a = k∗(x;w, iD).

10. 0 < a = b, χ5 = 0 from equation (B.15), and χ4 = ∂π(a,x;w)
∂a

− 1 from (B.13).

Therefore, b = k∗(x;w, iD). For agents with b < k∗(x;w, iD), there is no channel

for them to borrow.

B.3 Proof of Lemma

Define Ω = [0,∞] × [x, x]. For any w, iD > 0, an individual described by the

pair (b, x) will choose to be an entrepreneur if (b, x) ∈ E(w, iD), where

E(w, iD) =


{(b, x) ∈ Ω : (1− τ I)V (b, x;w, iD) ≥ (1− τ I)w} if b ≥ b

{(b, x) ∈ Ω : (1− τ I)V h(b, x;w, iD, 1mss) ≥ (1− τ I)w} if b < b

(B.24)

where h = ms or nms. The complement of E(w, iD) in Ω is Ec(w, iD). If (b, x) ∈

Ec(w, iD), then individuals are workers.

Lemma B.1. Define be(x;w, iD) as the curve in Ω where V (b, x;w, iD) = w when

b ≥ b and V h(b, x;w, iD, 1mss) = w when b < b where h = ms or nms. Then there

exists an x∗(w, iD) such that ∂be(x;w,iD)
∂x

< 0 for x > x∗(w, iD) and ∂be(x;w,iD)
∂x

= −∞ for

x = x∗(w, iD). When b < b, and an economy has microsavings, ∂be(x;w,iD)
∂x

< 0 for x >

x∗(w, iD); when the economy has no microsavings, ∂be(x;w,iD)
∂x

= 0 for x > x∗(w, iD).

In addition, for all x:

1. If b < be(x;w, iD), then (b, x) ∈ Ec(w, iD) (the agent is a worker)

2. If b ≥ be(x;w, iD), then (b, x) ∈ E(w, iD) (the agent is an enterpreneur)
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Proof. Continuity of V (b, x;w, iD) follows from the Maximum Theorem and differen-

tiability, cf., Theorem 4.11 of Stokey and Lucas. Recall, iL = iD + ovc+ τ . From the

Lagrangian and the Envelope Theorem, provided x > 0:

If b ≥ b:

∂V

∂b
= V1 = χ1

∂V

∂x
= V2 = π2(b+ l, x;w)(1 + λ1φ) > 0

∂V

∂w
= V3 = π3(b+ l, x;w)(1 + λ1φ) < 0

∂V

∂iD
= V4 = −a− l(1 + λ1) < 0

(B.25)

If b < b:

∂V ms

∂b
= V ms

1 = χ2

∂V ms

∂x
= V ms

2 = π2(b+ s+ lms, x;w)(1 + λ2φ) > 0

∂V ms

∂w
= V ms

3 = π3(b+ s+ lms, x;w)(1 + λ2φ) < 0

∂V ms

∂iD
= V ms

4 = −a− lms(1 + λ2) < 0

(B.26)

Let k∗(x;w, iD) be the optimal level of capital for each entrepreneur. By the

implicit function theorem we have that:

V (b, x;w, iD) = w if b ≥ b (B.27)

V h(b, x;w, iD, 1mss) = w if b < b (B.28)

∂be
∂x

(x;w, iD) = −
∂V (be,x;w,iD)

∂x
∂V (be,x;w,iD)

∂be

= −V2(be, x;w, iD)

V1(be, x;w, iD)
if b ≥ b (B.29)

∂be
∂x

(x;w, iD, 1mss) = −V
h
2 (be, x;w, iD, 1mss)

V h
1 (be, x;w, iD, 1mss)

if b < b (B.30)
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and V2(be, x;w, iD) > 0 and V ms
2 (be, x;w, iD, s) > 0 ∀x > 0 from Equation

(B.25) and (B.26).

For b ≥ b,

If b ≤ k∗(x;w, iD), then a = b and l ≥ 0. Therefore, λ1 = 0 when the agent

is not credit constrained (Case 3). From Equation (B.2) and (B.3), π1(b + l, x, w) ≥

1 + iD since π1(b + l, x, w) = 1 + iL and iL > iD . Then, V1(b, x;w, iD) = χ1 =

π1(b+ l, x, w)− (1 + iD) > 0. When the agent is credit constrained (Case 4), λ1 > 0.

From Equation (B.2), π1(b + l, x, w)(1 + λ1φ) = (1 + λ1)(1 + iL). From Equation

(B.3), χ1 = π1(b + l, x, w)(1 + λ1φ)− (1 + iD) > 0 since (1 + λ1)(1 + iL) > (1 + iD).

Overall,

V1(b, x;w, iD) = χ1 > 0 .

If b > k∗(x;w, iD), no one borrows. Then V (b, x;w, iD) cannot increase with

b since the optimal level of capital is raised before the bequest is exhausted, and so

V1(b, x;w, iD) = 0 .

Therefore,

if b ≤ k∗(x;w, iD),
∂be
∂x

(x;w, iD) < 0

if b > k∗(x;w, iD),
∂be
∂x

(x;w, iD) = −∞ .

When b > k∗(x;w, iD), V (b, 0;w, iD) = 0 < w. Therefore, by continuity

and monotonocity with respect to x, V2 > 0 and V22 = π22(1 + λ1φ) > 0, where
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π2 = kαnβ, there exists an x∗(w, iD) such that V (b, x∗;w, iD) = w. That is, for

x ≤ x∗(w, iD), V (b, x;w, iD) < w ∀b and the agent always becomes a worker. However,

for x > x∗(w, iD), the agent becomes an entrepreneur if b ≥ be(x,w, iD).

For b < b,

There is no agent who has b < b and x > x∗(w, iD) such that b ≥ k∗(x;w, iD),

because the value function is increasing in both b and x. An agent with b = b

and x > x∗(w, iD) is credit constrained if he chooses to become an entrepreneur.

Therefore, an agent with b < b and x > x∗(w, iD) must be credit constrained as well.

With microsavings,

For b < k∗(x;w, iD), then a = b and lms > 0. Therefore, λ2 = 0 when the

agent is not credit constrained (Case 7). From equations (B.7) and (B.8), π1(b +

s + lms, x, w) ≥ 1 + iD since π1(b + s + lms, x, w) = 1 + iL and iL > iD . Then,

V ms
1 (b, x;w, iD, s) = χ2 = π1(b+s+ lms, x, w)−(1+ iD) > 0. When the agent is credit

constrained (Case 8), λ2 > 0. From equation (B.7), π1(b + s + lms, x, w)(1 + λ2φ) =

(1+λ2)(1+iL). From equation (B.8), χ2 = π1(b+s+ lms, x, w)(1+λ2φ)−(1+iD) > 0

since (1 + λ2)(1 + iL) > (1 + iD). Overall,

V ms
1 (b, x;w, iD, s) = χ2 > 0 .

∂be
∂x

(x;w, iD) < 0 .

In addition, V ms(b, x;w, iD, s) is continuous and strictly increasing in x, and

V ms
22 > 0. Since V ms(0, 0;w, iD, s) = 0 < w, and V ms(0, x;w, iD, s) = 0 < w since



www.manaraa.com

113

people cannot save or borrow (k = 0) if a = b = 0. As a result, there does not

exist a point x∗∗(w, iD) such that V ms(b, x∗∗;w, iD) = w, where an agent becomes an

entrepreneur if x > x∗∗(w, iD) ∀b.

Without microsavings, agents cannot save or borrow.

For b < k∗(x;w, iD), agents become workers for all x since they cannot reach

the optimal capital level. Therefore, a = l = 0, V nms
2 (be, x;w, iD) = 0, and so

∂be
∂x

(x;w, iD) = 0 .

An agent becomes a worker if b < be(x;w, iD) ∀x.

B.4 Data

This paper uses aggregate level data on the unbanked population and macroe-

conomic indicators such as the percentage of the unbanked population, tax rates, the

percentage of entrepreneurs, government subsidies, match rate and other indicators.

The following information includes the motivation of this paper and also resources

for the future projects.

Federal Deposit Insurance Corporation (FDIC) partnered with the U.S. Census

Bureau, collecting data on the unbanked and underbanked households1. They aim

to understand the diverse population and expand safe, secure and affordable banking

services in the economy. As shown in table B.1, 7.7% of households were unbanked

1Underbanked households have a bank account and also use alternative financial services
like payday loans or pawning.
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in 2013, 20% were underbanked. Only 67% of households were fully banked2 in this

highly developed financial system.

Table B.1: FDIC national survey of unbanked and underbanked households

2009 2011 2013 2015

Unbanked (%) 7.6 8.2 7.7 7.0

Unbanked households (million) 9.0 10 9.6 9.0

Underbanked (%) 18.2 20.1* 20 19.9

Underbanked households (million) 21 24 24.8 24.5

Fully banked (%) 70.3 68.8* 67 68

Unknown 4.1 2.9* 5.3 5.0

Figure B.2 exhibits the reasons people report being unbanked. The most com-

mon are, “Do not have enough money” or “Account fees are high or unpredictable”.

This is mainly due to the minimum balances that banks require. I do not consider

in this paper the people who are unbanked for reasons like privacy, history problems

and inconvenient services.

Figure B.3 displays the geographic locations of unbanked households in the

U.S. The unbanked household rate is higher in the Southern states (10.21% - 15.10%)

than in the Northern states (1.89% - 7.73%). The East Coast states tend to have a

higher rate than the Midwest states.

2Fully banked households are those who had a bank account and did not use alternative
financial services in the past 12 months.
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Figure B.2: Reasons for being unbanked (2013 survey)

To look at the age group, table B.2 shows that relatively young adults (15 to

44 years) are more likely to be unbanked. For example, 12.5% of people who were age

25 to 34 were unbanked in 2013, but only 3.5% of people who were age 65 years or

more were in the same situation. This fact further motivates the action of bringing

the unbanked back into the mainstream financial system. It is because the financial

status of the working-age population is crucial to the economic development of an

economy.

Regarding the business cycle, by looking at the percentage of the unbanked

from 2009 to 2015 in table B.1, we find that the percentage of the unbanked is higher

when the economy is under recession, and the percentage of the unbanked declines
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Figure B.3: Where are the unbanked (FDIC, The Financial Brand)

Table B.2: FDIC survey on unbanked households - age groups

Age group 2011 2013 2015

15 to 24 years (%) 17.4 15.7 13.1

25 to 34 years (%) 12.7 12.5 10.6

35 to 44 years (%) 9.3 9.0 8.9

45 to 54 years (%) 8.1 7.5 6.7

55 to 64 years (%) 5.5 5.6 5.8

65 years or more (%) 3.9 3.5 3.1

when the economy is recovering well. The business cycle might play a role here.

However, in order to test this hypothesis, more data is required. In some cases, the
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survey instrument changes lead to non-comparable results across years. For instance,

the 2009 survey is the very first survey on the unbanked and underbanked households.

The 2009 and 2011 surveys are not directly comparable to 2013 and 2015 surveys

because the 2009 and 2011 definitions do not incorporate use of auto title loans in

estimating the underbanked, fully banked, and status unknown rates. Nevertheless,

in the near future, the relationship between the business cycle and the unbanked can

be an interesting topic to explore.

B.5 Model timeline

For each agents, the model timeline looks like the following: each agents lives

for one period. At the beginning of the period, they realize their initial endowments:

bequest b and managerial ability x; equilibrium market prices: wage w and interest

rate iD. They can observe whether there are microsavings programs in the economy

and then make their occupational choice on becoming either an entrepreneur or a

worker. If the agent optimally chooses to be an entrepreneur, he or she also needs

to determine whether to borrow and how much to borrow. At the end of the period,

regardless each agent’s occupational choice, they receive income and make optimal

choices on consumption and the amount of bequest that leave for the next generation.

Begin period

Realize b, x, w, iD
Know microsavings existence
Occupation choice
Borrowing decision

End period

Receive income
Consume

Leave bequest
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B.6 Computational methodology

1. Generate a large number of individuals, N = 10000

2. Discretization of state space: For each agent i assign (bi, xi), where xi ∼ Γ(x) =

x
1
ε .

3. Guess (w0, r0) solve optimal behavior and check

Labor market clears: LS0 = LS − LD

Capital market clears: KS0 = KS −KD

4. If (LS0 and KS0) < 0.5%, stop (move to step 5).

Otherwise, update prices (redo step 3):[
w1

i1D

]
= σ

[
w0

i0D

]
+ (1− σ)

[
a11 0
0 a22

] [
LS0

KS0

]
5. Given the new bequest distribution, compute the equilibrium for the next gen-

eration (steps 2-4). Stop when (wt+1, rt+1) ≈ (wt, rt).

B.7 Bank’s balance sheet

The bank’s problem in the model is based on the bank’s balance sheet. When

there is no microsavings program in the economy, a representative bank takes deposits

from savers who meet the minimum balance requirement. Since the bank needs to

return deposits to savers with interests, the regular deposits are bank’s liabilities. On

the other side of the bank’s balance sheet, the bank uses deposits as loan funds to

lend out. Borrowers pay back loans with interests, which creates the assets for the

bank. This model assumes there is no bank’s equity.
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Table B.3: Bank’s balance sheet without microsavings

Assets Liabilities

Loans Regular Deposits

Equity = Assets − Liabilities = 0

Table B.4: Bank’s balance sheet with microsavings

Assets Liabilities

Loans + Donations + Government

Subsidies

Regular Deposits + Small Deposits +

Match Money

Equity = Assets − Liabilities = 0

Once the microsavings programs are introduced to the economy, the bank

partner with microsavings programs to offer these services. The main reason that the

bank require a minimum balance is because managing a large number of small deposit

accounts are costly. Therefore, microsavings programs are able to be launched only

if the government supports and donations can cover bank’s costs for taking small

deposits and distributing match money. The bank owns regular savers’ deposits and

micro-savers’ small deposits and match money. At the same time, bank’s assets

become loans, donations and government subsidies.
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B.8 Substitute modeling methodology

An alternative way to build the model environment is to have an economy

with overlapping generations of individuals who live for J periods. In each period,

there is a mass one of each generation. The population is constant which requires

each individual to reproduce another in the last period of life. Time is discrete and

infinite (t = 0, 1, 2, ...).

The consumer’s problem now becomes:

Ut =
J−1∑
j=1

βj−1
(cjt+j−1)

1−σ − 1

1− σ
+ βJ−1

[(cJt+J−1)
1−γ(bt+J)γ]1−σ − 1

1− σ

s.t. cj + aj
′ ≤ Y (x, aj;w, iD) + (1 + iD)aj (B.31)

Y (x, aj;w, iD) = max{(1− τ I)wt, (1− τ I)V (bt, xt;wt, itD)} (B.32)

cj, aj, bJ+1 ≥ 0, j = 1, ...J, and aJ
′
= bJ+1, a1 = b. (B.33)

where β ∈ (0, 1) is the discount factor and σ > 0 is the inverse of the elasticity

of intertemporal substitution. Equation (B.31) is the consumer’s budget constraint,

with income Y. Equation (B.32) implies that individuals choose their optimal occupa-

tion to maximize income after tax. Equation (B.33) shows choice variable constraints

and initial conditions.

There are debates on having more periods increasing the possibility of internal

finance. People can save assets at the earlier periods to support their consumptions
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or businesses at later periods. For example, Banerjee and Moll (2010) have house-

holds lived infinitely (when J → ∞) in their occupational choice model. They show

that households can self-finance capital and do not have to borrow to fund projects.

As a result, financial frictions have a long-run effect on output only when either en-

trepreneurial ability x must change over time (as in Buera and Shin 2013) or agents

are finitely lived (e.g., Antunes et al. 2008).

In Antunes et. al (2015) agents live for J = 9 periods. They did sensitivity

analysis with respect to J and find the results are similar with one period lived

households (J = 1).

In addition, the problem this paper focuses on is a more fundamental issue

than smoothing consumption through internal finance. In this paper, there is a group

of people who are not able to save. The main goal here is to bring the unbanked back

into the financial system.

Therefore, I follow Banerjee and Newman (1993), Galor and Zeira (1993), and

Antunes et. al (2008b) with households lived for J = 1 period.

B.9 The model with microsavings programs funded by wage taxes

The model in the main section assumes that microsavings programs are funded

by flat income taxes. Workers pay income tax on wage income and entrepreneurs

pay the same tax rate on income from firm profits. In practice, governments can

choose different tax strategies to fund programs. For instance, Antunes et. al (2015)

studies the effect of credit subsidies on development in Brazil. The credit program
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subsidizes the interest rate on loans and the subsidies are funded by a payroll tax,

consistent with policy in Brazil. They find that this program is largely a transfer

from households to some entrepreneurs, without a significant effect on output. In

this section, I answer the following question: what are the impacts of microsavings

programs if the government subsidies are funded by taxes on workers’ wages (only)

and financial taxes? Specifically, this section shows the effects when the income tax on

workers and entrepreneurs is replaced by a wage tax on workers only and everything

else is held the same. Both economies have a financial consistent with U.S. policy.

Although this is a counterfactual policy for the U.S. economy, I re-calibrate the model

to match key facts in the U.S. economy using the same targets as previously.

B.9.1 Occupational choice

The occupational choice for each individual is derived from maximizing the

agent’s life time income. Define Ω = [0,∞]× [x, x]. For any w, iD > 0, an individual

described by the pair (b, x) will choose to be an entrepreneur if (b, x) ∈ E(w, iD),3

3Occupational choice is often determined by the entrepreneur and worker value functions.
This is because lifetime wealth has the common term (1 + iD)b since everyone can save. In
this paper, occupational choice is determined by lifetime wealth. Both methods lead to the
same solution.

E(w, iD) =


{(b, x) ∈ Ω : V (b, x;w, iD) + (1 + iD)b ≥ (1− τw)w + (1 + iD)b} if b ≥ b
{(b, x) ∈ Ω : V (b, x;w, iD, 1mss) + (1 + 1msiD)b+ 1mss ≥

(1− τw)w + (1 + 1msiD)b+ 1mss} if b < b
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where

E(w, iD) =


{(b, x) ∈ Ω : V (b, x;w, iD) ≥ (1− τw)w} if b ≥ b

{(b, x) ∈ Ω : V h(b, x;w, iD, 1mss) ≥ (1− τw)w} if b < b

(B.34)

and h = ms or nms. The complement of E(w, iD) in Ω is Ec(w, iD). If (b, x) ∈

Ec(w, iD), then individuals are workers.

B.9.2 Consumers

Individual’s life time income is defined as:

Yt =


max{(1− τw)w, V (bt, xt;wt, itD)}+ (1 + iD)bt if b ≥ b

max{(1− τw)w, V (bt, xt;wt, itD, 1msst)}+ (1 + 1msitD)bt + 1msst if b < b

B.9.3 Competitive equilibrium

The government budget constraint given wage, tax τw, intermediary tax or

regulation cost τ , government subsidies to microsavings programs SG and government

spending g:

∫∫
τwwn(x;wt, itD)Υt(db)Γ(dx) + τD = g + SG (B.35)

B.9.4 Calibration

In order to study the quantitative effect of microsavings on entrepreneurship,

wages, and other variables, values must be assigned for the model parameters. I

calibrate to match key statistics in the United States, where financial markets are well

developed and intermediation costs in banking are small. The following parameters

must be determined: two for technology (α, β), utility (γ), and ten institutional and
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policy parameters (b, η, ovc, ec, φ, τw, τ , SG, g, SD). The payroll tax τw = 0.33 is

set to match the average tax rate on labor income in the U.S.; see Jones, Manuelli,

and Rossi (1993).

In the benchmark model, there is no microsavings program. Given the gov-

ernment subsidy SG = 0, intermediation cost on deposits τ = 0.1907,4 and wage tax

τw, government spending g is simulated to be 158.5 to balance government budget

(B.35). In policy experiments with a microsavings program, wage tax τw is adjusted

by using SG = 87.5, g = 158.5 and τ = 0.1907 from the benchmark model.

Three parameters remain to be determined: the fraction of total income left to

the next generation, 1−γ, investor protection (strength of financial contract enforce-

ment), φ, and the curvature of the entrepreneurial ability distribution, ε. These three

parameters are chosen such that in the baseline model the percentage of unbanked is

6%; the percent of entrepreneurs over the total employed population is 12%, and the

Gini index of entrepreneurial earning is 54%.

Table B.5 shows the value of each parameter.

The calibrated value of γ = 0.958 matches the percentage of the unbanked

population in the U.S., which indicates that agents in general leave about 4.2% of

lifetime wealth to the next generation. The ratio of bequests to labor earnings in

the model steady state is (1 − γ)/(1 − (1 − γ)(1 + r)) = 0.0459, which is in the

interval estimated by Gokhale and Kotlikoff (2000), where bequests account for 4-8%

of labor compensation. The value of φ in the baseline economy is 0.228. Recall that

4Recall that τ = (1 + 0.005)35 − 1 = 0.1907.
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Table B.5: Calibration, parameter values, baseline economy (wage tax)

Parameters Value Comment/Observations

α 0.35 Capital share, Gollin (2002)

β 0.55 Labor share, Gollin (2002)

τ 0.005 Tax/regulation cost, Demirguc-Kunt and Levine (2000)

τw 0.33 Payroll tax rate, Jones, Manuelli, and Rossi (1993)

ovc 0.02 Bank overhead cost, Beck and Demirguc-Kunt(2009)

η 1 Match rate (CFED 2009)

b $1,500 Minimum balance

γ 0.958 Calibrated: match % unbanked (FDIC and FRED 2013)

φ 0.228 Calibrated: match % entrepreneurs/total population

ε 4.3 Calibrated: match entrepreneurial income Gini index

φ is equivalent to an additive utility punishment that reflects the strength of contract

enforcement.

From the calibration results we can see that both consumption as a share of

lifetime wealth and the contract enforcement parameter are similar under the wage

tax model and the income tax model, 0.958% vs. 0.959% and 0.228 vs. 0.225.

Relatively more low ability individuals become entrepreneurs in the wage tax model

than in the income tax model, which leads to slightly higher contract enforcement in

the former model. The main difference is in the talent distribution parameter, which

I will discuss in the quantitative analysis section.

The model fits the U.S. economy well on some dimensions, but not others.
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Table B.6: Basic statistics, U.S. and baseline economy with wage tax

U.S. economy Baseline model
Yearly real interest rate (%) 2.0 2.0

Regulation cost as a % of total bank opera-
tion costs (%)

5− 10 8.7

% of entrepreneurs (%) 12.0 12.37

Entrepreneurs’ income Gini (%) 54 58.8

Capital to output ratio 2.55 2.9

Private credit to output ratio 2.03 1.64

This is expected because this tax policy does not correspond to the U.S. economy,

and the exercise is done solely to better understand the model. The capital to output

ratio, which is not calibrated, exceeds the U.S. level. Maddison (1995) finds that the

U.S. capital to output ratio is about 2.55 and it is 2.9 in the model. Similarly, World

Bank Development Indicators data shows that average total private credit as a share

of income in the U.S. is 2.03 from 1993 to 2013, and it is 1.64 in the model. This

occurs because the benchmark economy restricts low wealth people from borrowing.

B.9.5 Counterfactual policy experiment: Wage taxes

Quantitative experiments are designed to explore how the equilibrium proper-

ties of the model change when microsavings programs are introduced in the economy.

The previous section calibrated the stationary equilibrium of the baseline

model without microsavings. Individuals chose their occupation based on their initial

ability and bequest. I now introduce a microsavings program into the benchmark

economy. The baseline microsavings program offer a match of η = 1 and the mini-

mum deposit size requirement is b = $1, 500. I consider the case where workers pay
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the wage tax τw required to balance budget equation (B.35), given that the govern-

ment subsidy increases from the baseline level of SG = 0 to SG = 87.5, exogenous

other government non-microsavings spending is fixed at g = 158.5, and τ = 0.1907.

Table B.7: Baseline economy versus economy with microsavings (wage tax)

Baseline model Model with microsavings
% of entrepreneurs 12.37 12.46

Entrepreneurs’ income Gini (%) 58.8 62.7

Wage 100 133

After tax wage 100 114

Payroll tax rate 0.33 0.425

Government subsidy SG = 0 SG = 87.5

Output 100 160

Capital to output ratio 2.9 2.58

Private credit to output ratio 1.64 1.9

Compared to an economy without microsavings, introducing the program into

an economy that counterfactually funds the program with taxes only on workers’

wages (and not on entrepreneurs) has the following effects. First, the percentage

of entrepreneurs increases which is consistent with one of the goals of microsavings

programs.

Second, the pre-tax and after-tax wages are higher. At first glance this may

seem surprising. However, the microsavings program increases the number of en-

trepreneurs. As a consequence, the demand for workers increases while the supply

of workers decreases, increasing the pre-tax market wage. The wage tax also rises in
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order to fund government subsidy SG to the microsavings program. Overall, the mar-

ket wage effect is bigger than the wage tax effect, which results in a higher after-tax

wage.

Third, the entrepreneur income Gini coefficient increases. This result is dif-

ferent from the result in the income tax model. The reason is mainly due to the

fact that entrepreneurs no longer pay taxes and they have more funds to invest in

their business and a higher incentive to borrow. Although firm income drops due

to the wage increase, the effect from reducing the tax rate on entrepreneurs to zero

dominates the effect from a higher wage. Another reason is that the talent distribu-

tion changes in the new calibration. In the wage tax model, the calibration result

for the talent distribution curvature parameter is ε = 4.3, which is larger than the

estimate in the income tax model (3.2). This implies that the ability distribution is

highly concentrated on agents with low managerial talent in the wage tax model. In

other words, more relatively low ability individuals run microenterprises and receive

lower incomes compared to the microenterprises in the income tax model. Overall,

more productive managers run larger firms and are richer because they do not pay

income taxes, and more low productivity (and hence low income) micro firms enter

entrepreneurship through microsavings programs. This leads to an increase in the

entrepreneur Gini index from 58.8 to 62.7, indicating more inequality.

Fourth, the credit to output ratio rises. Microsavings programs provide more

working capital due to external donations SD and government directed credit SG.

The microsavings program with a match provides the low-wealth individuals with
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collateral that they can use to obtain loans. The effect on credit is positive.

Fifth, the capital to output ratio declines. This occurs because there is a large

increase in the output, relative to the increase in capital. Again, in the wage tax

model, all the government spending and microsavings funds are raised through taxes

on workers and there are no taxes on entrepreneurs. Highly productive entrepreneurs

increase the scale of their firms and some individuals switch their occupation from

worker to entrepreneur. This counterfactual wage tax policy would lead to an (im-

plausibly) large increase in output and firms demand more credit, especially by highly

productive firms. The increase in the demand for labor by firms leads to a higher

wage.

Table B.7 summarizes the effect of the microsavings program under the coun-

terfactual wage tax framework. The program affects occupational choice, income

inequality and the credit to output ratio. Compared to the economy with income

taxes on both workers and entrepreneurs, microsavings in the wage income tax only

economy has a larger impact on the wage and output for the reasons explained above.

Clearly if the entire burden of funding the microsavings program falls on workers, in

general this may not be desirable. This counterfactual policy was conducted solely

to better understand the model.
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