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Abstract

This paper studies the effects of financial development, taking into account both
formal and informal financing. Motivated by empirical evidence, we build a
general equilibrium model with heterogeneous entrepreneurs and the coexis-
tence of the two types of financing. With the improvement of the formal finan-
cial market, the supply of informal financing increases, while the demand for
it declines, generating a hump-shaped pattern in the incidence of informal fi-
nancing over the development process. Our quantitative analysis shows that
informal financing contributes more to the aggregate output of the richer coun-
tries in our sample than poorer countries, which suggests that at the early stage
of economic development, the output loss from financial frictions could be re-
inforced by the low supply of informal financing.
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1 Introduction

Since Schumpeter (1911), economists have argued that well-developed financial mar-
kets are crucial for economic growth. Papers in the financial development literature
use a variety of indicators to measure financial market development. For example,
Greenwood, Sanchez and Wang (2010) use interest rate spreads to measure the ef-
fectiveness of a financial market. Djankov, McLiesh and Shleifer (2007) construct an
indicator called “private credit,” which includes loans issued by commercial banks
and other financial institutions to the private sector. Buera, Kaboski and Shin (2011)
use “external financing,” which, in addition to “private credit,” also includes funds
obtained by the private sector from bond and equity markets.

However, these indicators suffer from one key caveat: they only measure for-
mal financing activities in the economy, and therefore exclude financing from non-
financial lenders, such as moneylenders, friends, family, and input suppliers. These
types of loans tend to be relationship- and reputation-based, unregulated, and most
likely do not appear on a firm’s balance sheet. They are inherently difficult to mea-
sure, especially at the aggregate level. We label them as informal financing, in con-
trast with the formal financing provided by financial intermediaries and financial
markets.

One might expect poor countries to rely on informal financing more than rich
countries as a mitigation of the losses from financial frictions. If so, the importance
of a well-developed formal financial market might be overstated in traditional anal-
yses. However, we show that informal financing as a share of total financing and
the average size of informal financing loans are both higher in rich countries than in

poor countries. Similarly, we find that financially constrained firms in richer coun-



tries use relatively more informal financing than their constrained counterparts in
poorer countries, suggesting a greater substitution of informal for formal financing
in rich countries.

We show that this empirical pattern can be generated by a simple model of het-
erogeneous entrepreneurs facing financial frictions amid the coexistence of both for-
mal and informal financing. The intuition is simple: consider an entrepreneur who
needs to finance production but has limited access to formal financing. Potential in-
formal lenders have a comparative advantage in lending to her because of better in-
formation about the quality of her projects or better enforcement over repayment of
loans. However, unlike formal lenders, informal lenders are themselves faced with
tinancial constraints. As such, the capacity of informal lenders to provide loans will
be lower in poorer countries because of greater financial frictions and lower average
wealth for use as collateral by informal lenders. Furthermore, to a certain degree,
the lenders of informal and formal financing are faced with the same fundamental
frictions in the economy. As a result, the frictions that lead to a less efficient formal
tinancial market in poor countries would also lower the supply of informal financ-
ing. Even though the need for informal financing by entrepreneurs maybe greater
in poor countries, the equilibrium quantity of informal loans may actually be lower
than richer countries. Thus the presence of informal financing amplifies the impacts
of frictions in formal financial markets.

In the model, there is a continuum of islands, each of which is populated by
workers and heterogeneous entrepreneurs with different productivity and wealth.
All entrepreneurs have access to an economy-wide formal financial market. The size
of formal loans is limited by a collateral constraint, which can be relaxed with the
development of the formal financial market and the accumulation of wealth. En-

trepreneurs from the same island can also borrow from each other through an infor-



mal channel subject to a search friction. Informal financing facilitates the movement
of resources to more productive entrepreneurs on the island who are constrained in
the formal financial market. The demand for informal loans declines when the for-
mal market becomes more efficient. The supply of informal loans, however, is deter-
mined by the ability of less productive entrepreneurs to access formal loans, which
increases with their wealth and the efficiency of the financial market. Therefore,
when the supply-side force dominates, the incidence of informal financing could
increase with economic development.

We calibrate our model to match five countries: Mexico, Argentina, Colombia,
Nigeria and Kenya. The country-specific calibration matches well the aggregate
moments such as GDP per capita, ratio of external financing to GDP and informal
financing as a share of total financing, and it delivers a distribution of firm size
and informal financing that is consistent with the firm-level data. The quantitative
results show that informal financing plays a more important role in the middle-
income countries (Mexico, Argentina and Colombia) than in the low-income coun-
tries (Nigeria and Kenya). Informal financing accounts for 5.7 percent of Mexico’s
GDP, and in contrast, it contributes 4.3 percent and 3.2 percent of the GDP of Nigeria

and Kenya, respectively.

Literature review This paper belongs to several strands of literature. First, it con-
tributes to the empirical literature that studies informal financing and firm perfor-
mance. This strand of literature often takes firm-level data from a specific country
and studies the role of informal financing for firms with limited access to formal
financing. The results are rather inconclusive. Take the studies on informal financ-
ing in China as an example: while Allen, Qian and Qian (2005) show that infor-

mal financing is important to promote growth in China, Ayyagari, Demirgiic-Kunt



and Maksimovic (2010) find that firms with access to formal credit (bank loans)
grow faster than firms that utilize only informal financing. Degryse, Lu and On-
gena (2013) on the other hand show that informal financing that is simultaneously
granted with formal financing contributes to firm growth. Our paper contributes
to this literature by focusing on the cross-country differences in informal financing
and emphasizing the relationship among informal financing, formal financing, and
economic development.'

Second, our paper is one of a few that models explicitly the interaction between
formal and informal financing (see Karaivanov and Kessler, 2018 and Madestam,
2014). Similar to our paper, Madestam (2014) provides a model of informal financ-
ing and generates the substitution between informal and formal financing in equi-
librium.? This paper differs from Madestam (2014) in two dimensions. First, in
Madestam (2014) the degree of substitutability between the two types of financing
is determined by the monopolistic power of the formal lenders, while in this paper,
it is determined by the informal lenders” access to formal financing. This difference
allows us to link the substitutability to the level of economic development. Second,
our paper builds informal financing into a quantitative framework to examine the
aggregate impact of informal financing.

Lastly, our paper belongs the strand of literature devoted to quantifying the im-
pact of financial frictions on aggregate productivity. It is widely understood that
resource misallocation across firms can account for a large fraction of productivity

differences across countries (Hsieh and Klenow, 2009, Guner, Ventura and Xu, 2008

LAllen, Qian and Xie (2018) also exploits cross-region differences in China and documents that
certain type of informal financing is also more prevalent in regions with better access to formal fi-
nancing.

2Both papers borrow insights from the literature on trade credit (see Biais and Gollier, 1997 and
Burkart and Ellingsen, 2004) that the existence of informal financing reflects a certain comparative
advantage of informal lenders in extending loans to borrowers.



and Restuccia and Rogerson, 2008). Many papers have since shown that financial
frictions lead to resource misallocation and have quantified the aggregate produc-
tivity loss from financial frictions (see Buera, Kaboski and Shin, 2011, Greenwood,
Sanchez and Wang, 2010, Midrigan and Xu, 2014 and Moll, 2014). Our paper ex-
tends this literature by incorporating informal financing into the framework and

quantifying its importance.

2 Empirical evidence

In this section, we combine several databases to document the empirical patterns
of cross-country differences in informal financing at the country level (section 2.1)
and at the firm level (section 2.2). The types of informal financing included in the
empirical exercise share two characteristics: first, the lenders are not specialized
tinancial intermediaries, and thus do not have access to a deep sources of funding,
and second, they are excluded in the measures of (formal) financial development

commonly used in the literature.

2.1 Aggregate-level pattern

As shown in Figure Al, there is a positive correlation between real GDP per capita
(averaged over 2000-2011) and the level of formal financial market development,
measured as the ratio of external financing to GDP (averaged over 2000-2011) in
a sample of 136 countries. Conventional wisdom says that poor countries might
use relatively more informal financing than rich countries because they are more

constrained in the formal financial market. However, as shown in Figure 1, in this



sample of 109 countries in the World Bank Enterprise Survey (WBES), the share of
informal financing used to finance fixed asset investment and working capital in

fact increases slightly with the income level of the countries.?
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Figure 1: Share of informal financing across countries

Sources: WBES (2009-2014), PWT 9.1.
Notes: This figure shows the correlation between the logarithm of real GDP per capita (x axis) and
the share of informal financing (y axis) in fixed assets investment (Panel A) and in working capital
(Panel B).

Figure 2 shows cross-country differences in the average magnitude of informal
financing based on a sample of 45 countries from the Global Entrepreneurship Mon-
itor (GEM) 2015 APS individual database.* Panel A shows that the share of popu-

lation who lent money to friends, family members and coworkers to finance their

businesses is higher in poor countries than rich countries. However, the average

3The empirical evidence are based on WBES standardized dataset (2006-14). The share of fixed
asset investment financed by informal loans is the sum of variables k5f (purchase on credit from sup-
pliers and advances from customers) and k5hd (loans from moneylenders, friends, relatives, etc.).
The share of working capital financed by informal loans is equal to the sum of variables k3f (pur-
chases on credit from suppliers and advances from customers) and k3hd (loans from moneylenders,
friends, relatives, etc.). We drop all establishment-level observations and all observations with miss-
ing values. We only include the surveys with more than 100 observations. Summary statistics of the
variables by country can be found in Table Al. Country-level statistics are computed as the weighted
average of firms.

The evidence in based on GEM 2015 APS individual database. We identify the informal lenders
(individuals who lent money to friends, family members and coworkers in the past three years)
and the size of informal financing using variable bafundus (size of informal financing in US dollars)
and barel (relationship to the borrower). The country-level statistics are computed as the weighted
average of individuals in each country.
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Figure 2: Magnitude of information financing across countries

Source: GEM APS individual dataset 2015, PWT 9.1, Financial Development and Structure Database.
Notes: The country-level indicators used here are weighted averages of individuals in the 2015 GEM
APS database. Informal financing refers to money lent to friends, family members and coworkers.
Panel B plots the average size of loans informal lenders provided to informal debtors. Panel C and D
plot the amount of informal loans provided by an individual in each country, which is computed as
the product of the share of population lending to their family, friends and coworkers (Panel A) and
the average size of the informal loan (Panel B).

informal lender in rich countries provides greater total funding than poor coun-
tries (Panel B). Consequently, total informal financing per capita is greater in richer
countries (Panel C) and in countries with a better developed formal financial market

(Panel D).

2.2 Firm-level pattern

In this section, we study the substitutability of informal financing for formal financ-

ing in different countries at the firm level.



For each country c in WBES, we pool the surveys from different years, and run

the following regression:
infise = a+ Bl _constrained; + xs + I -young; x I_small; + ; + €. (1)

In the regression,

e inf;s is the percent of either fixed assets investment or working capital of firm

i in sector s of year ¢ that is financed through informal channels.?

o [_constrained; is a dummy indicator of whether the firm ¢ is financially con-
strained. A firm is defined as being financially constrained if it reports that

access to finance is its biggest obstacle of growth.
® X is a set of sector x year fixed effects.
e [ young; is a dummy indicator of whether the firm is young (< 5 years old).
e [_small; is a dummy indicator of whether the firm is small (< 10 employees).

e 7; is a dummy indicator of firm i’s type: whether it is government-owned,

private, or foreign.

The estimated coefficient 3. is the object of interest. In country ¢, compared with
financially unconstrained firms, BC percent more fixed asset investment or working

capital of the constrained firms is financed through informal channels. We interpret

The share of fixed assets investment financed through informal channels is computed as the
sum of variables k5f (purchase on credit from suppliers and advances from customers) and k5hd
(loans from moneylenders, friends, relatives, etc.) and the share of working capital financed through
informal channels is computed as the sum of variables k3f (purchases on credit from suppliers and
advances from customers) and k3hd (loans from moneylenders, friends, relatives, etc.). See footnote
3 for the details of the treatment of data.



3, as the substitutability of informal financing for formal financing at the firm-level
in country c.

In Figure 3, we plot the estimated coefficient (. against the GDP per capita of
country c. The dependent variables in Panel A and Panel B are the percent of infor-
mal financing in fixed assets investment and that in working capital, respectively. In
both panels, 3, is positive for almost all countries and (3, increases with the income
level of the countries. This means that financially constrained firms in developed
countries rely more on informal channels to finance their production than do their
financially constrained counterparts in developing countries.
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Figure 3: Substitutability of informal for formal financing
Notes: This figure shows the correlation between real GDP per capita (x axis) and the estimated

coefficient 3, (y axis) (see regression equation 1) across countries. The figure plots the countries with
an estimated [, that is significant at the 5 percent level.

Similar results emerge when we run a cross-country regression by pooling firms

from different countries in the WBES database:

infiq = a+ (11 _constrained; + Po I _constrained; X log GD Ppc,

+03log GDPpc. + xo + I young; x I_small; + v; + ;5 (2)

where log GDP pc, is the logarithm of real GDP per capital of country c. Table 1

shows that the interaction term between being financial constrained and log GDP

9



per capita is positive and significant (column 1 and 2). In addition, column 3 and 4
show that the interaction term between financial constraint and log external financ-
ing to GDP is also positive and significant, which suggests that the substitutability
of informal for formal financing at the firm level increases both with income and the

development of formal financial market.®

Table 1: Substitutability of informal for formal financing (pooling)

@ @ ®) “

financially constrained -5.126"** -7.982 -4.139** -3.527
(1.662) (5.529) (1.256) (3.422)
financial constraint X log GDP pc 0.796** 1.293**
(0.223) (0.614)
log GDP pc 0.556 -0.239
(0.354) (0.848)
financial constraint X log ext. fin to GDP 1.764*** 1.966*
(0.414) (0.937)
log ext. fin to GDP -0.159 -1.272
(0.279) (1.065)
Dependent variable fixed assets inv. working capital fixed assets inv. working capital
sectorXyear FE Y Y Y Y
firm-type FE Y Y Y Y
firm-size&age FE Y Y Y Y
N 30204 30204 29532 29532
AR2 0.0274 0.0559 0.0265 0.0563

Notes: The dependent variables for the regressions are the percent of informal financing in
fixed assets investment (columns 1 and 3) and the percent of informal financing in working
capital (columns 2 and 4). All regressions include a set of sector times year fixed effects, firm
type fixed effects, and firm size and age fixed effects. Standard errors are clustered at the
country- and sector-level.

2.3 Discussion

Taking stock, this section documents the following three facts about informal financ-
ing. First, at the country level, as the income of a country increases, both formal and
informal financing increase (Figure Al, 1 and 2). Second, at the firm level, finan-

cially constrained firms use more informal financing compared with unconstrained

5The regressions in column 3 and 4 are infiss = o + [il_constrained; + (21 _constrained; x
log%ﬁ'” + ﬂglog%ﬁ'“ + xst + I_young; X I_small; + v; + €ist.

10



firms (f3, in Figure 3 is overwhelmingly positive across countries). Lastly, the sub-
stitutability between informal and formal financing at the firm level increases with
economic development (see Figure 3 and Table 1). These three facts motivate the

model in the following section.

3 Model

This section introduces a dynamic general equilibrium model with heterogeneous

entrepreneurs who have access to frictional formal and informal financing.

3.1 Economic environment

Time is discrete and infinite. There is one good in the economy, which is used for
consumption and investment.

There is a continuum of islands, each of which is populated by one household
with two entrepreneurs and another household with N workers. The entrepreneurs
use labor and capital to produce goods. The workers provide labor inelastically to
the market and earn wages for their work. Unlike the entrepreneur households, the
worker households do not have access to the capital market, i.e. they are “hand-to-

mouth.”

11



3.2 Preference, endowment, and production technology

The entrepreneurs operate a decreasing return to scale production technology that

transforms capital and labor into the consumption/investment good, such that
Y = AZt k’? li( s

where A is the economy-wide total factor productivity (TFP) and z; is the idiosyn-
cratic productivity shock faced by the entrepreneur, which follows an exogenous
stochastic process.

For a worker household, the preference of its n'" member is time-separable with

l—o
an instantaneous utility function of the CRRA form u(c, ;) = C"l’ia " The utility of

the worker household over a sequence of consumption ¢, = {¢,+};2, is

e N
U“(cq, .. Zﬁtzu(cn,t)a
= n=1

which means that the household puts the same weight on the welfare of its mem-
bers.”
Similarly, for an entrepreneur household, the preference of the m' member is

time-separable with an instantaneous utility function of the CRRA form u(c,,;) =

1— 7_1
m,t

1-

Z . The utility of the entrepreneur household over a sequence of consumption

m = {Cm,t}fio is

“(e1,¢9) ]EZﬁt Z (Cm.t)-

m=1,2

"The workers’ wage is deterministic, therefore there is no expectation operator over the future
utilities.

12



The expectation is taken over a stochastic stream of consumption {c,,+};2, and id-

iosyncratic productivity {2, }2,.

3.3 Timing

At the beginning of period ¢, the entrepreneur households enter each period with
wealth a,, distribute the wealth to the two entrepreneurs in the household (a;; +
as; = a;) and send them out to produce. Without loss of generality, we assume
that the entrepreneur households do not have information about the history and the
realization of entrepreneurs’ idiosyncratic productivity shocks. At the same time,
the worker households send their members out to work. After the entrepreneurs’
idiosyncratic productivity z;; and z;, are realized, they seek financing by going to
the formal financial market to take out formal loans and, if the formal loans are
insufficient, they search for the other entrepreneur from the same household to bor-
row from her informally. With probability ¢ € [0, 1] the search is successful. Then
production begins. At the end of production, the entrepreneurs repay their formal
and informal loans. Then entrepreneurs and workers return to their households
with their production profit and wage income, respectively. The households choose
consumption and saving. An illustration of the timing can be found in Figure 4.

workers and entrepreneurs

households enter idiosyncratic return to the households
with wealth a_t productivity realized production begins consume and save
t l I l t+1
workers and entrepreneurs entrepreneurs production ends entrepreneurs
leave households to seek financing repay formal
work or produce & informal loans

Figure 4: Timing

13



3.4 Markets and frictions

The workers in the economy are perfectly mobile across islands. There exists an
economy-wide competitive labor market with wage w that clears the market.

There is an economy-wide competitive formal financial market. Following the
literature, we model the formal financial market as a capital rental market, from
which the entrepreneur households from all islands can save and borrow at a risk-
free interest rate 7.

The financial frictions in the economy originate from the limited enforcement
over the repayment of formal loans. As a result, the entrepreneurs’ borrowing from
the formal financial market is limited by the amount of collateral they own. The
“no default” formal loan contract requires that (k < a, where ¢ < 1 is the share of
capital that entrepreneurs can run away with if they default on the contract. The
size of formal loan is therefore constrained, such that £ < vya, where v = %

Besides accessing the economy-wide formal financial market, entrepreneurs from
the same island can also borrow from and lend to each other informally. We assume
that the repayment of informal loans between members of the same island can be
enforced perfectly. This comparative advantage allows informal financing to coexist
with formal financing. But lenders of informal financing are not specialized financial
intermediaries, and therefore they are subject to the same constraint on the formal
financial market as borrowers are. More formally, and without loss of generality, let
i be the potential lender of informal loan, —i the potential borrower, and k > 0 the
size of the informal loan. Formal financial constraints limit the size of capital inputs
and informal loan. That is, the following constraints need to be satisfied: ; +k < Ya;
and k_; < ~va_;.

In addition, one might wonder whether the assumption of a perfect enforcement

14



of the repayment of informal loans is too strong. It is reasonable to assume that
both formal and informal lending are affected by the quality of the institutions in
the economy. For example, both formal and informal lenders could benefit from
the protection of a more effective judicial system. To capture this idea, we assume
entrepreneurs’ search for informal financing is successful only with probability e.?

The structure of the financial markets in this economy is illustrated in Figure 5.

island 0 island i island 1

Formal

Figure 5: Financial markets in the economy

3.5 Discussion

Several assumptions of the model merit discussion. First, we use a decreasing re-
turns to scale production function instead of constant returns to scale to better match
firm heterogeneity in the data. Second, in order to keep the model tractable, we as-
sume that the consumption and saving decisions are made at the household level

to rule out multiple equilibria.!’ Third, we abstract from individual occupational

8 Alternatively, we could also assume the enforcement of informal financing is imperfect but better
than that of the formal financing.

9The model is akin to the island economy in Gertler and Kiyotaki (2010). The island-specific infor-
mal financial markets are analogous to the banks of Gertler and Kiyotaki (2010), and the economy-
wide formal financial market is analogous to the inter-bank lending market.

101f entrepreneurs can make saving decisions on their own, there can be multiple equilibria in the
dynamic game between the two entrepreneurs on the same island because the savings of the two
entrepreneurs are substitutable to a certain degree.

15



choice (i.e. entrepreneur versus worker) because with occupational choices of mul-
tiple household members and a decreasing return to scale production technology,
the household profit function can be convex-concave under some parameter values,

which could lead to multiple equilibria in a dynamic model (see Skiba, 1978).

4 Recursive competitive equilibrium

This section presents the optimization problem faced by individuals in the economy
and defines the recursive competitive equilibrium.

Workers supply one unit of labor inelastically and bring back to the household
their wage w. Since the worker household is hand-to-mouth, they consume their
wage every period, i.e. ¢ = w.

Now consider the two entrepreneurs from the entrepreneur household of island
i. Without loss of generality, we label them as ¢ and —¢ and assume that entrepreneur
—1 is more productive than entrepreneur ¢, that is, z; < z_,. Therefore, entrepreneur
i is the potential lender of informal financing on the island and entrepreneur —:
the potential borrower. Let 7(a, 2;, 2_;,w) be the aggregate profit function of the
entrepreneur household in island 7 with wealth a and productivities z; and z_;. The
state variable w € {0, 1} is an i.i.d. shock indicating whether the search for informal
financing is successful.

If the search for informal financing fails (w = 0), the two entrepreneurs maxi-
mize their profit subject to their independent collateral constraints. The optimiza-

tion problem of an entrepreneur with productivity z and wealth a reads

7(za) = max AZEX — (r+0)k —wl, s.t. k < va. 3)

16



In this case, the total profit of the entrepreneur household is the sum of the profit of
its two members: 7(a, z;, 2_;,0) = 7(2;, %) + 7(2—; 2)."" The aggregate profit function
7(a, z;, 2—;, 0) can be solved analytically and is concave in household wealth « (see
the details in Appendix B.1).

On the other hand, consider the case where the search for informal financing is
successful (w = 1). Assume that the informal lender can make a take-it-or-leave-
it offer to the informal borrower."> The optimization problem is equivalent to the
lender maximizing the total profit of the two entrepreneurs subject to the financial

constraints, such that

m(a,zi,z—;, 1) = max AzkMY 4+ Az (k_; + l%)alfi 4)

—(r+ ) (ki + ki + k) —w(l; + 1),
a

A a
b kit h<ys k<
i TRETg ST

ki >0, k_;+k>0.

where  is the size of informal financing. The profit function 7(a, z;, z_;, 1) can also
be characterized analytically and is concave in household wealth a (see details in

Appendix B.2).

Definition 1 The recursive competitive equilibrium consists of prices (r,w), value function
of the entrepreneur household V¢(a, z;, z_;,w), policy functions of the entrepreneur house-

hold: consumption c(a, z;, z_;,w), inputs k;(a, z;, z_;,w), k_i(a, z;, 2, w), k(a, zi, 2_;, w),

li(a, zi, 2—,w), I_i(a, z;, z_;,w), and next period wealth o' (a, z;, z_;,w), the consumption of

Notice that since the division of wealth within the household happens before the realization of
idiosyncratic productivity and the realization of the idiosyncratic shock is observable only to the
entrepreneurs, household wealth ¢ will be divided equally between the two entrepreneurs.

12The bargaining power between the lender and the borrower of informal financing does not affect
the final result because the consumption and saving decisions are made at the household level.
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workers ¢, and the stationary distribution of the entrepreneur households Q(a, z;, z_;, w),

such that

1. Given the prices, the policy functions of the entrepreneur household solve the

production optimization problems 3 and 4, and

2. Given the prices, the value function and policy functions of the entrepreneur

household solve the following problem,

Ve(a, 2z, 2,w) = max u(c) +ulc) + PR, . Vo(d, 2, 2L, W),
s.t. cit+ci+ad =mn(a,z,2w)+ (1+7r)a,a >0,

where the household profit function 7(a, 2;, 2_;, w) is characterized in Appendix

B.1 and B.2.
3. Workers’ consumption satisfies the budget constraint ¢ = w.

4. The interest rate r clears the formal financial market and the wage w clears the

labor market.

5. The distribution 2 is stationary, such that
Qd, 2,2, 0) = / Lo —ar(a,25,0 500 Y (25, 2150 ' 24, 22, w)dQU @, 24, 24, w),
@,24,2—1i,

where I,—y(q,- ;) 15 an indicator function and Y (2], 2’ ;, w'|2;, 2_;,w) is the

transition matrix of the exogenous state variables.
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5 Quantitative analysis

In this section, we calibrate the model to match the Mexican data (section 5.1) and
use the calibrated model for three quantitative analyses. In section 5.2, we study
the aggregate dynamics of the development of the formal financial market, that is, a
relaxation in the collateral constraint . In section 5.3, we compare the gain in aggre-
gate output from informal financing for five countries at different stages of economic
development. Section 5.4 shows the changes in aggregate output, informal financ-
ing and formal financing with a development in the formal financial market across

countries.

5.1 Calibration to Mexico

Our benchmark calibration matches data moments of Mexico, the richest country in
the WBES database with more than 500 observations. We normalize the TFP of Mex-
ico to 1. We pick the inter-temporal elasticity of substitution ¢ to be 2 and calibrate
(3 to match an annual risk-free interest rate of 4 percent. The measure of workers is
set to /N = 18, since the share of entrepreneurs in the data is around 10 percent and
the measure of entrepreneurs in the model is 2. The collateral constraint parameter
7 is calibrated to match the ratio of external financing to GDP. The probability of
tinding informal financing e is calibrated to match the share of informal financing in
the WBES data. We model the exogenous process of idiosyncratic productivity as a
Poisson death shock with probability 7 and a redraw of the idiosyncratic productiv-
ity from a Pareto distribution with tail parameter . Following Buera, Kaboski and

Shin (2011), we set the death shock probability 7 = 0.1 and we set the scale of pro-
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Table 2: Summary of calibration

Parameter Value Target/Source Data Model
A TFP 1 normalized to 1 - -

« capital share in the production function 0.28 capital share of 1/3 - -

T Poisson death rate 0.1  Buera, Kaboski and Shin (2011) - -
a+x scale parameter in production function ~ 0.85  Buera, Kaboski and Shin (2011) - -
N measure of workers 18  share of entrepreneur 10%  10%
0 capital depreciation rate 0.06  annual depreciation rate 6% 6%
¢ discount rate 0.7  annual risk-free interest rate 4% 4%
I Pareto tail 3.6  top 25 percent employment share in WBES database 89%  88%
bl collateral value 1.8  ratio of external financing to GDP 0.41 0.41
€ probability of informal financing 0.38 investment and working cap. financed by informal financing 20.3% 20.3%

Notes: This table is the summary of calibration of the benchmark model to match the richest quin-
tile of the countries. The share of investment and working capital financed by informal funds are
computed as the average of these two.
duction function o + x = 0.85, and we calibrate x to match the employment share of
the top 25 percent Mexican firms in the WBES database. Table 2 shows a summary
of the calibration.

Panel A Panel B
Mexico: informal financing Mexico: employment share

30 BN model I model

[ data 80- I data
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Figure 6: Informal financing and employment share by firm size (non-targeted
moments)

Source: WBES (2009-2014), model output.

Notes: These figures plot the distribution of informal financing and employment share by firm size
(from the smallest quartile to the largest quartile). In panel A, informal financing is computed as the

average of the share of informal financing in fixed asset investment and working capital in WBES
data, and it is computed as informal financing as a share of output in the model.

Figure 6 shows that the calibration also matches the distribution of informal fi-
nancing and employment across firm quartiles. As shown in the left panel, in both
the model and the data, larger firms obtain a greater portion of their financing from
informal sources than small firms, which is a result of the assortative matching be-

tween informal lenders and borrowers. In the model, although poor entrepreneurs

20



are more constrained and demand more informal financing, they are matched with
an informal lender who is also poor and therefore has less capacity to lend. Thus,
poor entrepreneurs use less informal financing than richer entrepreneurs in equi-
librium. The right panel of Figure 6 shows a skewed firm-size distribution in both
the data and the model with the top quartile of Mexican firms constituting approxi-

mately 89% of aggregate employment.

5.2 The aggregate dynamics of financial development

In this section, we examine the aggregate dynamics of formal financial development
by increasing the collateral constraint parameter v in the calibrated model. The
left panel of Figure 7 shows that the aggregate output is increasing and concave in
7. The increasing relationship comes entirely from a better allocation of resources
across heterogeneous entrepreneurs as «y rises. The concavity of the relationship
is a result of the decreasing returns to scale production technology, under which
all entrepreneurs become unconstrained when the financial market is sufficiently
developed. That is, the economy converges to a frictionless neoclassical economy
when v approaches infinity.

As shown in the right panel of Figure 7, the aggregate volume of formal financ-
ing follows a similar pattern as that of the aggregate output. However, the aggregate
volume of informal financing first increases with v, peaks at v = 1.6, then declines.
On the one hand, the supply of informal financing increases with ~ because of the
relaxation of the constraint on informal financing. In addition, the implicit cost of
borrowing informal loans, which is the marginal product of capital of the informal
lender, is also lower, since the informal lender becomes less financially constrained.

On the other hand, the demand for informal financing decreases with  because en-
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trepreneurs exhaust their formal credit capacity before turning to informal loans.™
As the formal financial market develops, more entrepreneurs’ financing needs can
be met by the formal financial market, therefore the demand for informal loans de-
clines.

In summary, when ~ increases, the supply and demand of informal financing
move in opposite directions. As shown in Figure 7, at the early stages of economic
development, the supply force dominates, while in the later stages of economic de-

velopment, the demand force dominates.

Panel A Panel B
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g 14 ’ 0000000’49
1.1 2 ° o ©
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Figure 7: The aggregate dynamics of financial development

Notes: These two figures plot the dynamics of output and the size of informal and formal financing
generated by the model. The values are normalized to 1 when v = 1.1.

5.3 Quantifying the gain from informal financing

In this section, we quantify the gains from informal financing in five countries at
different stages of economic development.'* We recalibrate our benchmark model
to match four other countries besides Mexico: Argentina, Colombia, Nigeria and

Kenya. For each country, we recalibrate three key parameters—aggregate TFP A,

13The pecking order is by assumption here. Alternatively, we could generate the pecking order in
equilibrium by assuming that informal financing incurs a monitoring cost.

14 All five countries have more than 500 firm-level observations in the WBES database.
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formal financing collateral constraint v, and the informal financing friction e—to
match their country-specific targets while keeping the other parameters fixed at

their benchmark levels (see Table 2).

Table 3: Country-specific calibration

Country | A Data Model| v Data Model | ¢ Data Model

Mexico 1 1 1 1.80 041 041 039 020 0.20
Argentina | 096 087 087 |1.63 032 032 |[033 015 0.15
Colombia | 0.65 055 055 |1.68 039 039 |042 021 0.21
Nigeria 024 013 013 |132 024 024 |033 013 0.13
Kenya 0.18 0.10 010 |155 037 037 |022 011 0.11

Notes: This table summarizes the calibration results of five countries (Mexico, Brazil, Colombia,
Nigeria and Kenya). The TFP and output of Mexico are normalized to 1. TFP for the other
countries are calibrated to match output per capita as a share of Mexico.

Table 3 shows that the country-specific calibrations match these three aggregate
data moments. On average, the middle-income countries—Mexico, Argentina and
Colombia—have more efficient formal financial markets (higher 7) and lower fric-
tions in informal financing (high €) than the low-income countries—Nigeria and
Kenya.

Figure 8 shows that the calibration also delivers a distribution of informal fi-
nancing and employment share across firm size that matches the data. In all four
countries, the top quartile of firms contributes to at least 60 percent of total employ-
ment. In addition, the usage of informal financing generally increases with firm size,
similar to the pattern of Mexican firms documented in Figure 6.

With the calibrated models, we compute the gain from informal financing for
each country as the percent difference between the output of the benchmark econ-
omy and a counterfactual economy without informal financing. In the counterfac-
tual economy, we set ¢ = 0 and keep all the other parameters at their benchmark

levels.
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Figure 8: Informal financing and employment across firm size by country (non-
targeted moments)

Source: WBES (2009-2014), model output.

Notes: These figures plot the distribution of informal financing and employment share by firm size
(from smallest quartile to the largest quartile) in each country. In panel A, informal financing is
computed as the average of the share of informal financing in fixed asset investment and working
capital in WBES data, and it is computed as informal financing as a share of output in the model.
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We find that for all five countries, the output of the counterfactual economy is
lower than the benchmark economy, which reflects gains from informal financing
through better allocation of resources across entrepreneurs. Table 4 shows the gains
from informal financing range from 3.15 percent (Kenya) to 6.02 percent (Colombia)
for the five countries. In general, the relatively richer countries gain more from

informal financing than the poor countries.

Table 4: Output gain from informal financing by country

Country  GDP pc (Mexico=1) Gain (percent)

Mexico 1 5.70
Argentina 0.869 4.82
Colombia 0.554 6.02
Nigeria 0.131 4.30
Kenya 0.100 3.15

Notes: This table displays GDP per capita (normalized, Mexico=1) of the five
countries and the gain from informal financing in the model.

5.4 Gain from financial development

Figure 9 displays the changes in aggregate output and the volume of formal and in-
formal financing when Argentina, Colombia, Nigeria and Kenya are endowed with
Mexico’s formal financial market, that is, we set v = 1.8 for these countries. In all
four countries, the more efficient formal financial market leads to more formal fi-
nancing and higher output, and notably, more informal financing as well. In Kenya,
the relative increase in informal financing (18 percent) is even higher than that of
formal financing (11 percent). These results suggest that the development of the
formal financial market also enhances the role of informal financing in allocating

resources across heterogeneous entrepreneurs.
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Figure 9: Gain from an improvement in formal financial market

Notes: This figure plots the gains in output, formal and informal financing from an improvement in
the formal financial market to the level of the Mexican economy (v = 1.8).

6 Conclusion

This paper provides a cross-country analysis of informal financing to shed light on
its role in the process of economic development. Contrary to traditional views, we
find that rich countries—in our sample, they are the middle-income countries—
benefit more from informal financing than the poorest countries. More broadly
speaking, the goal of this paper is to reach a more comprehensive understanding
of financial development and its relationship with economic growth by studying
the interactions among different types of financial activities. We emphasize the sub-
stitution between informal and formal financing at the firm level and how the sub-
stitutability varies with aggregate economic conditions such as the development of

formal financial market.
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Appendix

A Additional figures and tables
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Figure Al: Cross-country income differences and financial development

Notes: This figure shows the cross-country correlation between the logarithm of GDP per capita (x
axis) and the development of financial market (y axis). The level of financial market development is
measured by the ratio of external financing to GDP, which is computed using the Financial Devel-
opment and Structure Dataset (see Cihék et al., 2012) following the definition in Buera, Kaboski and
Shin (2011). GDP per capita is computed using data from the Penn World Table 8.0.
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B Proofs

B.1 Without informal financing

Consider an entrepreneur household («, 21, 23). Without the chance of engaging in
informal financing, the two members of the household make production decisions
separately and their optimization problems read

max Az kY1 — (r+ 0k — wly s.t. ky < vay,
1,01

max AZngl%( - (7" + (S)kg — w12 s.t. k’g S Ya2.

k2,l2

The unconstrained solution to the above problem is

kl = [A,Zl (

r+9 w
b= [Aa() () )
ke = [Az(—) P
b= [Azn(—) () =
The unconstrained profits are
m(a1,z1) = (Azl)ﬁ(r i 5)1727>< (%)1—a—x (1—a—x),
mo(ag, z9) = (Az2)1folzfx (7’ i 5)1737x (%) = (1 —a—Y),
w(a,z1,22) = [(Azl)ﬁ 4 (AZQ)l—i-x](r i 5)1 z—x(§)1-§_x<1 —a—Y)

Next consider the case where a; = ay = %a and z, > z;. The solution to the
entrepreneurs’ problem can be analyzed in the following three cases.

Case1 If lya > [Az(:%5) X(X)X] 7o, it holds that Lya > [Az (;25) ! X(X)Y o

because z; > z;. In this case, both entrepreneurs are unconstrained; therefore

(e a X X

()= (- a - ),

w(a,21,2) = [(Az) T + (Az) o

ma(a, z1,22) = 0.

Case2 If iya > [Azl(ﬁ)lfx(%)x]lféfx and 1va < [AZQ(%)PX(%)X]P;W, in this

case entrepreneur z; achieved unconstrained production scale, whereas entrepreneur

4



29 18 constrained, such that

1 o X
m(a,21,22) = (Azl)l’“”‘<r+5)1*a* (E)l‘a—x(l—a—x)
+Az2kg¢<XAz2k2 )ﬁ . (7, + 5)/{?2 - w<XA22]{72 )ﬁ
w w
= l—a—x a l—a— & l—z—x — —
= (s )RS - a -y
X i Fpes
+(Azy)Tx ()T ky X — (AZ2)1_X(_X)1 < kg
—(T+5>k2
— lfcltfx a 1*3*9( & l—a—x — —
= ()R (O E - a -y
ﬁ & 1-x — l ﬁ 1 13)(
HAR) P[P - (X)) a)
—(r+9d)=va
« 1 1 1 o atx—1

’/Ta(aa 21, 22)

Case3 If jya < [Az (%5

1
)I7X(X)X]1==x, both entrepreneurs are constrained; there-

fore, the profit functions and the gradient of the profit function read

7(a, 21, 22)

7Ta(a'7 21, Z?)

B.2 With informal financing

X 1

[(A2) ™5 4 (Az) ()™ = (2=

X

1 a
57@) = — (r + 6)va,

1 1 e at+x—1
SR B (4 )

The optimization problem of the individuals can be written as

m(a,z1,20) = max Az kY + AznkdlY — (r +0) (k1 + ko) — w(ly + I2)

s.t. kl + k’g S ’7(@1 + CLQ).



The unconstrained solutions to the above problem are

b= [An () Y,
b= [An () ()
b = [An(— ) P,
b = [An( ) ()

It follows that the profit function of the unconstrained solution can be written as

7T(CL, 21, Z2> = Azlk?li( + AZQ/C?Z%( — (T + (5)(k31 + k'Q) — w(h + lg)

= [(Az) o= + (Azl)ﬁ](r j‘_ ) (%> ——
—(r+0)[(Az) o x + (Azl)ﬁ](r j‘_ 5)12"(%)1_;{”‘
—w[(Az)Tex + (Azl)ﬁ](r 3‘_ ) %) ATRN

= [(Az) o= + (Az) o]
(e — (e (S
s Ay

= [(A2) =05 4 (Az) S () TR () (1 - a - ).

The FOCs of the constrained solution can be written as

ki Aaz k87N = r+0+pu,
ky: AazmkS™ X = r+60+pu,
o Axz ko0 = w,

ly : szQk‘;la‘_l = w.

Rewrite FOCs w.r.t. [; and Iy as [; = (Wle?)ﬁ and [, = (X{ZU—ng)ﬁ Take them

back to the FOCs w.r.t. to k; and k», and we have

l—a—x o) X x

key X I(Azl)q(m)( )T,

e 1 o X\ X
ky - (AZ2)1‘X(m)(E)1‘X-

w

The above two equations give the capital ratio as 2 = (2) —ox. Since in this
2 22
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case the constraint ky + k3 < (a1 + a2), we can compute

~

y4

ki = mv(al + as),
1

Ly —

where Z = (i—;)l—fi—x, it still holds that [, = (XAzlk )7x and I, = (XAZQk )Tx. We can
then compute the profit function with constraint as

7T(CL, 21, Zg) = Azlk?ﬁ + AZQ]{?gl%( — (7’ + (5)(]{71 + k’Q) — w(h + lg)

Az kS x Azokd _x
— Ak (R e (A
w
—(r+6) (k1 + k2)
_XAzkE o X AzkS | 1
w(—w ) ’w(—w )

= (A=) PR PR 4 (Am) TR (Y P
—(r+0)(k + k:g)
—(Az) TR () TR = (Az) TR () TR
= [An) (D)™ = ()T
H(Az) ()T = (2T

Take the equations with k; and k; back to the above equations, and we get

N>
—
Q

ma,anz) = [(A2) PR () 75 + (Az) P53 ()™
()75 = ()5S — (r+ 0)a

X

Denote B = [(Az) ™ (132) ™%+ (Az2) 7% () T [(3) ™Y — (20 Xy and € =

(r + 6)y. Then we can write

g P

Je 2
m(a,z1,22) = BaT-x — Ca,
(0% atx—1
ma(a, z1,22) = 1 Ba 1=x —C.
- X



