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Abstract

This paper studies the effects of interest rate credit digssion economic development in a
general equilibrium model with heterogeneous agents,gat@nal choice and financial frictions.
There are two financial frictions: a cost to intermediateoand a limited liability problem which
maps into the degree of enforcement of credit contractsdéretdonomy. Occupational choice and
firm size are determined endogenously by an agent’s typétyadmd net wealth) and the credit
market frictions. We then add a credit program in this econtimat subsidizes the interest rate
on loans. There is a fixed cost (which might be null) to apply doch loans in the form of
bureaucracy and regulations. We show that for the Unitete§tan interest rate credit subsidy
does not have a significant effect on output per capita, lm#nthave important negative effects
on wages and government finances. For Brazil, a developimgtgoin which financial repression
is high and the government subsidies heavily loans, ourteodiactual exercises show that if the
country cuts all interest subsidies, there will no significguantitative effect on output per capita,
wages, inequality and government finances. However, wheimthrest rate subsidy is fixed at
the level observed in Brazil, but access to the credit pragsaincreased, then output and wages
might both increase, as long as the interest rate subsidymtmtenot affect directly the spread on
non-subsidized loans.
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1 Introduction

When markets function perfectly inequality reflects diffieces in effort, innate ability to acquire
skills, to invest in capital, and/or to manage a labor folcethe credit market this would imply that
more talented entrepreneurs will have more loans (if ergregurial talent is complementary to capital
in production) independently of their initial net wealthdaim the limit there will be equalization of
the marginal productivity of capital among entreprenedrkere will be no misallocation problem
in this economy and the outcome will be efficient. Howeverewlkredit markets are imperfect due
to screening costs, moral hazard problems or limited lighigsues, then the marginal productivity
of capital will not be equalized. In this case, in equilitmusome entrepreneurs will have a higher
marginal productivity of capital than others. There willdeisallocation problem and some room to
improve equilibrium outcomes.

The literature on quantitative macroeconomics has extelysstudied the effects of financial
(institutional) reforms that correct some of these creditkat imperfections. Some of these reforms
are: improvements in creditors’ protection, changes inbdekruptcy law, or a decrease in implicit
and explicit taxes on banks, among others. Some recent éganmpthis literature, which try to
guantitatively evaluate the effects of such reforms in maconomic models, are: Amaral and Quintin
(2010), Antunes, Cavalcanti, and Villamil (2008b), Bueral &hin (2008), Castro, Clementi, and
MacDonald (2004), Erosa and Hidalgo-Cabrillana (2008ge&Bwood, Sanchez, and Wang (2010),
among others. The main finding of this literature is that feiaireforms might have sizeable effects
on efficiency, development and inequality and the effe@saonger when the economy is financially
integrated to the international capital market.

This is a useful literature which shows the sizeable gaindirmancial reforms. But some of
these reforms might be costly to implement, mainly due tdegsterest and political issues (e.qg.,
Caselli and Gennaioli, 2008, Rajan and Zingales, 2003d)b)}his paper we study a related but
different question to this literature on quantitative effeof financial reform. Given the institutional
level of a particular economy (strength of creditors’ pobien, efficiency of the judicial system,
intermediation costs, etc.) and the potential problem afflocation, is it optimal for the government
to subsidize credit? In particular, what are the conseqeen€ credit subsidies on development,
inequality and on government finances? In order to study suestions, we construct a general
equilibrium model of economic development with heterogerseagents and financial frictiomasla
Banerjee and Newman (1993) and Galor and Zeira (1993). Agdmiose to be either workers or
entrepreneurs, as in the Lucas (1978) “span of control” moHach agent has an entrepreneurial
ability and starts her life with an initial wealth. Agentsdifor J periods and in each period there is
a measure one of cohort of agents leaving the economy and betaced by an equal measure of
agents. Agents value consumption in each period of theiralifd bequest for their offspring. There
are two financial frictions: a cost to intermediate loang.(ecollect information and organization
costs) and a limited liability problem which maps into theyee of enforcement of credit contracts
in the economy. Occupational choice and firm size are deteminéndogenously by an agent's type
(ability and net wealth) and the credit market frictions. #ven add a credit program in this economy
which subsidized interest rate on loans. There is a fixed(@edsth might be null) to apply for such



loans in the form of bureaucracy and regulations. Incommfiiois fixed cost and a payroll tax rate
are the sources of revenue to finance this credit program.

Intuitively, when the government starts to subsidize iegérates entrepreneurs increase the de-
mand for loans for a given interest rate. If the economy islisanal financially integrated to the world
market, then the interest rate will not change. This woutdlease capital accumulation and produc-
tion. Note, however, that the tax rate has to increase tmbalthe government budget constraint,
which decreases labor demand and production. In additidheie are restrictions to capital flow,
this demand effect will push interest rates up. This geregallibrium supply effect would decrease
the profitability of entrepreneurial activity. Therefoiiejs not clear what would be the aggregate
impact of credit subsidies on development and we need tmretyumerical methods to solve out the
model and implement counter-factual experiments.

Credit allocation and preferential interest rates havenl@emajor policy by many governments,
including, for instance, the United States with the Smal§iBass Administration (SBA) loans and
also in developing countries, such as South Korea, as expbytLee (1996) and Brazil (e.g., Ribeiro
and DeNegri, 2010, Souza-Sobrinho, 2010). For instandBraail the National Development Bank
(BNDES) provides subsidized credit and the size is not gégé: it accounts for about 27 percent
of all productive credit in the country (see the details 0 thn subsection 3.2). The interest rate
on such loans are much lower than the “market” interest rateredit loans to firms. The interest
rate on such loans might be as low as the basic Central Baakestitrate in Brazil, as we report
in subsection 3.2. BNDES has no branches, and it providester®stly through commercial and
regional development banks. Its resources come mainly Wworkers compulsory contributions and
loans from the Brazilian Treasury at a rate lower than thei@eBank interest rate. In 2008-2010, for
instance, the yearly nominal interest paid by governmentlb@Selic) was about 12 percent, while
the government was lending to BNDES at rate of roughly 6 percehe final interest rate on BNDES
loans contains also a spread charged by BNDES and some fahartermediary spread. see more
on this on subsection 3.2. See also Ribeiro and DeNegri (2&id Ottaviano and de Sousa (2008),
among others, for more details about how BNDES operatestsicdedit lines.

Although this policy has been widely implemented by manyntagas, there is not much written
on the aggregate effects of such policy on allocation anéldpwment in a quantitative macro model
with entrepreneurs and financial frictions. There are fesepxions in which we build our paper
on. Firstly, there is an older literature which built the falations of the effects of credit subsidies
in economies with financial frictions and credit rationin§ee, for instance, de Meza and Webb
(1988) and Smith and Stutze (1989)n a more related work to ours, Gale (1991) uses a modified
version of Stiglitz and Weiss (1981) model to study quatitiédy the effects of credit programs on the
economy. He provides important results on how credit sugsidffect quantitatively the economy.
The difference between our model and his are as followings fdodel is static and is a partial
equilibrium analysis, while ours is dynamic and all prices andogenously determined. Another

Yn arelated article Armendariz de Aghion (1999) developsaehof a decentralized banking system in which banks
are shown to both underinvest in, and undertransmit exgeeiriilong-term industrial finance. Then, government suppor
might reduce these problems, depending on the type of gmentinterventions. Stiglitz (1994) discusses the fouinodat
of different government interventions in financial marketduding credit subsidies.



related and interesting article is Li (2002), who also ingeges the effects of credit subsidies in
a model with entrepreneurship and occupational choicehotiljh related, her policy is different
from ours. In her model the government targets some enttepre and pays a fraction of non-
collateralized loans of such entrepreneurs. This is a typ@ao guarantee program, which has been
implemented in the United States. We evaluate a differelitypdn our case, there are subsidized and
non-subsidized interest rates and given a fixed cost to dppsubsidized loans, there is endogenous
self-selection of entrepreneurs getting loans with gowvemt sponsored interest rafesn addition,
both articles mentioned above focus on the United Stateite wie also apply our model to Brazil a
developing country in which financial repression is knowiéolarge and subsidized loans account
for a sizeable fraction of total credit in the economy.

Our simulations for the United States suggest that qudingts credit subsidies do not have a
strong effect on output. For instance, when all credits alsislize and the interest subsidy is such
that there is no spread between the deposit and the borroatagwe also do experiments for lower
levels of interest rate subsidies), then output per capiteeases by less than 2 percent in the long
run. However, the wage rate decreases by about 3 percenteaithwnequality increases. In order to
balance the budget constraint, the payroll tax rate ineeabarply from 0.33 to 0.4 and government
spending increases by 10 percentage points. When theratayeests to apply for these interest rate
subsidies, then the effects on the economy are quantitasugaller. Therefore, our results show that
the effects of credit subsidies on the aggregate efficiensyniall, but they have important impacts on
government finances and distributional effects. Resuttgjaantitatively similar when we consider an
economy completely integrated to the international finalmoiarket and interest rates are exogenously
given.

For the Brazilian case we found interesting results. In thenter-factual exercises in which we
cut all interest subsidies in Brazil, then there is no sigaifi effect on the economy in terms of output,
wages, inequality and government finances. This impligssihiasidized loans have not been effective
to improve allocations in the economy. However, if we doubkelevel of interest rate subsidies, then
output per capita would increase, while wages would deerbgslmost the same percentage change.
There will be significant increases in the payroll tax ratd ardistributional effect as in the United
States. Interestingly, however, is that when we keep insteste subsidies at the level observed in
Brazil, but we increase access to such credit program (deethe fixed cost), then output and wages
might both increase as long as the effects on the payrolldtexare not large enough. Therefore,
given the interest credit subsidies attempt to expand adoei$s program and to reduce entry costs
might lead to an increase in long run output, wages and veelfar

Observe that our model simulations are consistent to theremlpevidence on interest credit
subsidies and development. Using manufacturing indssttéga, Lee (1996) shows that financial
incentives in terms of cheap credit had no significant eféétter on capital accumulation or Total
Factor Productivity (TFP) in Korea. Using firm level data amddentification strategy based on some

20ur model is also different from hers on how we model finaniciations. Besides the intermediation cost variable,
in our model there is also an enforcement constraint anduhsidized loan program affects directly this enforcement
restriction by decreasing interest rates on such loans.|¥gehave a corporate sector, as in Quadrini (2000) and Wynne
(2005), in which the credit market frictions are not necgshinding. This is important since large corporationsaient
for a significant fraction of output in the economy and do ra&fthe same credit frictions as small entrepreneurs do.
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discontinuities on BNDES loans to control for selectiorshi@ibeiro and DeNegri's (2009) estimates
suggest that BNDES cheap credit had limited effects on TlERyamwth in Brazil. Using value added
per worker, Ottaviano and de Sousa (2008) find similar regalt Brazil. They show that BNDES
loans increase productivity only for large projects but footsmall loans and the aggregate effect is
not statistically different from zerd.

Besides this introduction, this paper has three more sexti®ection 2 describes the model econ-
omy, the credit policy and defines the equilibrium. SectiamBlements numerical experiments for
Brazil and the United States. Section 4 contains the conajugmarks.

2 TheMode€

2.0.1 Environment

The economy is inhabited by overlapping generations owiddals who live forJ periods. There is

a mass one of each generation in each period. In the lastipefride, each individual reproduces an-
other such that population is constant. Time is discreterdindte (¢ = 0, 1,2, ...). There is one good
that can be used for consumption or investment, or left tanthe generation as a bequest. Agents
can be workers or entrepreneurs. Entrepreneurs might weledrtow to operate their technology.
There are two types of credit: subsidized and non-subsidiredit. We describe the details of the
economy below. The model framework is similar to the one higpaxl by Antunes, Cavalcanti, and
Villamil (2008b). However, there are important differescéirst of all, in Antunes, Cavalcanti, and
Villamil (2008b), there is only one type of credit, while leghere are two types of credit: subsidized
and non-subsidized. In addition, in Antunes, Cavalcanti,\dllamil (2008b) agents live for only one
period, while in the present model, agents live fgpoeriods. This increases the possibility of internal
financing, which might be important in evaluating the eféeat credit policies on development. In
the quantitative analysis, we do sensitiveness analysisrespect tao/.

2.0.2 Endowments

In the beginning of their life, each agent is endowed withraimel wealth,b,, inherited from the previ-
ous generation. In each period, an individual can be eith@rker or an entrepreneur. Entrepreneurs
create jobs and manage their labor foree As in Lucas (1978), each individual is endowed with a
talent for managingz, drawn from a continuous cumulative probability distribatfunctionT"(x)
wherez € [0, 1]. Agents accumulate asse{s; J_, such that in each period agents are distinguished
by their age, assets and ability as entreprendyrs;, z;). Notice thata; = b;. Assume that an
agent’s talent for managing is not hereditary gnd:, z?) is public information.

3In a different avenue, Lazzarini and Musacchio (2011) findyaiicant effect of BNDES’ minority equity stakes on
firm performance (return on assets). They attribute thisltres a sign that having the development bank as a shareholde
alleviates capital constraints faced by publicly tradeshpanies.



2.0.3 Households

An agentbornin periotihas preferences over lifetime consumption profiles andém(q{tgﬂ_l}j:l; besy)
and they are represented by the following utility function:

J—1 _
‘ c]}_ 10_1 J 1—~/b 71—0_1
U, = § B]—l( t+j 1) +BJ_1 [(Ct+J—1) ( t+J) ] L o>0,7v>0. (1)
j=1

l1—0 l1—0

where € (0,1) corresponds to the subjective discount factor;> 0 denotes the inverse of the
elasticity of intertemporal substitution and> 0 denotes the altruism factor. Notice that whee- 1
households are similar to those presented in Banerjee amthilie (1993), Galor and Zeira (1993),
and Antunes, Cavalcanti, and Villamil (2008b). Whén- oo, then households are infinite lived, as
in the occupational model presented by Banerjee and Moll@R0In this case, Banerjee and Moll
(2010) show that financial frictions do not have any long rffact on output when the technology
exhibits decreasing returns to scale in traded inputs, (eagital and labor). The intuition is that
households in the long run can internally finance their edpihd do not need to rely on borrowing
to undertake their project. For financial frictions to hagad run effect either the entrepreneurial
ability  needs to change over time (as in Buera and Shin, 2008) orsalgavé to be finite lived (e.g.,
Antunes, Cavalcanti, and Villamil, 2008b).

In order to save notation we will drop the subscript

2.0.4 Production sectors

There are two production sectors in this economy. As in Quna¢2000) and Wynne (2005), the
first sector Corporate sectoris dominated by large production units. The second sebton¢orpo-
rate secto}, is characterized by small production units where houlslshengage in entrepreneurial
activities.

Corporate sector

Firms in the corporate sector produce the consumption guodigh a standard constant returns
to scale production function:
Y, = B(K°)"(N°)'™. (2)

Firms in the corporate sector do not face financial restmatisimilar to those found in the en-
trepreneurial sector. The corporate sector is charaetétiy large corporate organizations that do
not face the enforcement and incentive restrictions fageehrepreneurs. This implies that firms in
this sector are able to borrow from banks at the equilibrinterest ratey, or alternatively they can
issue bons at the equilibrium interest rate. They take prsagiven and choose factors of production
to maximize profits. Letv be the wage raté, be the rate of capital depreciation arttibe the payroll
tax rate. The first order conditions of a representative@ate firm are

(1479w = (1 = 6)(K)"(N°)~?, 3)
r4+ 6 =0(K) N, (4)
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Noncorporate sector

Managers operate a technology that uses lah@mnd capitalk, to produce a single consumption
good,y, that is represented by

y=f(z;k,n) =2 (kn"" )"+ (1 -0k, a, v,6€(0,1). (5)

Managers can operate only one project. Entrepreneurs énaart of their capital through their own
savings, and part by borrowing from financial intermedmri&ntrepreneurs face financial restric-
tions, as we will describe below.

2.0.5 The capital market

Agents have two options in which to invest their assets:

e Financial Intermediaries: Agents can competitively repital to financial intermediaries (banks)
and earn an endogenously determined interestirate,

e Private Equity: Agents can use their own capital as part efaimount required to operate a
business. They might borrow the remaining capital theyiredrom a bank at interest rate;.

2.0.6 Financial intermediaries

Financial intermediaries face a cosffor each unit of capital intermediated. Paramejeeflects
transaction costs such as bank’s operational costs tanietiate among agents or bank regulations
(e.g., reserve and liquidity requirements). We do not meagplicitly n and take this as givehFor
expositional and computational purposes, we use the dgoivgetting where all agents deposit their
initial wealth in a bank and earn return The banks lend these resources to entrepreneurs, who use
their initial wealth as collateral for the loan. The intdreste on the part of the loan that is fully
collateralized ig-, while the rate on the remaindersig. Competition among banks implies that the
effective interest rate on borrowingig = r + 1.

There is a limited liability problem in the credit market. Bawers cannot commigx-anteto
repay. Those that default on their debt incur a cost equatogmtage of output net of wages. This
penalty reflects the strength of contract enforcement irettemomy. Financial intermediaries will
offer a contract that is incentive compatible, such tha the self-interest of borrowers to repay.

2.0.7 Government

There is a government in this economy, which raises revetiuesgh a payroll labor tax;* to
finance a given government spendiggand to subsidize credit, such that the borrowing rate of the
subsidized credit is equal tg; — 7. We assume that is exogenously given and does not change

4See Antunes, Cavalcanti, and Villamil (2010) for a model liah;; arises endogenously due to an explicit financial
intermediation technology which depends on capital andrlab

SWe could also assume an oligopolistic banking sector in whiainks competa la Bertrand, where is the marginal
cost in financial intermediation.



with changes in the credit policy. For entrepreneurs tceraisbsidized capital, they have to pay a
fixed cost( in terms of regulation and bureaucracy. We will also consildéhe quantitative exercises
the case in whiclg is zero and all credits receive government subsidies.

2.0.8 Households Problem

Let V" (xz,a’;w,r) andV*(z,a’; w,r) be the indirect profit function of an entrepreneur with man-
agerial abilityz and asset value’ when the project is financed by a non-subsidized and sulesidiz
credit, respectivelyw corresponds to the wage rate. The problem of a householdecamitben as:

J-1 o Jy1— 1o
. —1 Y(bya)]' 7 — 1
‘,m_aX 63—1 (C ) +BJ—1 [(C ) ( J+1) ] ’ (6)
al 7cJ7bJ+1 =1 ]__0- ]__U
subject to
d+ad < Wz, diw,r)+ (1+7r)d +tr, (7)
W(z,d;w,r) = max{w,max{V”s(a:,aj;w,r), Vs(x,aj;w,r)}}, (8)
dad WV > 0, j=1,...J, anda’ = b’ o' =b. 9)

Equation (7) corresponds to the budget constraint of thedtoald wheréV (z, a’; w, r) corresponds
to the income of the household andare transfers; Equation (8) implies that households wiblosde
the occupational choice which maximizes income; and cadif9) states the constraints on the
choice variables and initial conditions.

2.0.9 Entrepreneurs

Households who have sufficient resources and manageri@y abbecome entrepreneurs choose the
level of capital and the number of employees to maximize psafdject to a technological constraint
and (possibly) a credit market incentive constraint. Ldtnssconsider the problem of an entrepreneur
for a given level of capitat and wagesv:

7k, z;w) = max f(z;k,n) — (1 +77)wn. (10)

Equation (10) yields the labor demand of each entrepren¢hr;r; w). Substituting:(k, z; w) into
(10) yields the entrepreneur’s profit function for a giveweleof capital,7(k, z; w). Letd be the
amount of self-financed capital (or, equivalently, the péthe loan that is fully collateralized by the
agent’s personal assets), ande the amount of funds borrowed from a bank (or, equivaletily
amount of the loan that is not collateralized).

Each entrepreneur maximizes the net income from runningribject

Vel 2w, r) = dirola,léoﬂ(d—i- Lzyw)—(14+r)d—(14+r+n—711)l —1,(, h=ns,s, (11)



subject to the credit market incentive constraint and fektsi
om(d+1,m;w) > (147 +n—7°1)], (12)

@ > d. (13)

Indicator functionl, takes value 1 if the loan is subsidized and zero otherwiseticBldhat it is
profitable to take a subsidized loan whek Ti Incentive compatibility constraint (12) guarantees
that ex-anterepayment promises are honored (the percentage of proditirthncial intermediary
seizes in default is at least as high as the repayment oibligatVe can rewrite this constraint as

"o, w,7) < ?
14+r+n—r7°1,

m(k"(a?, x5 w,r), 2;w), h = ns, s.

Feasibility constraint (13) states that the amount of seérfce,, cannot exceed the value of assets,
a’. Notice that the loan size depends whether the credit iSdiabd or not. The constrained problem
yields optimal policy functiond(a’, z; w, r) andi”(a’, z; w, ) that define the size of each firm,

k'(a?, x;w,r) = d(d, x;w,r) + 1"(a?, z;w, ), h = ns,s.

It is straightforward to show that when— 7¢ > 0 entrepreneurs invest their entire value of assets in
their firm as long ad < k*(z; w, r), wherek*(x; w, r) corresponds to the problem of a unconstrained
firm. Therefore]"(a’, z;w,r) = 0 for o/ > k*(z; w,r). This follows immediately from the fact that
the cost of self-financing is lower than using a financialrimiediary. Moreover, for credit constrained
entrepreneurs, we have thiata’, z; w, r) is increasing with both: andb.

2.0.10 Occupational choice

The occupational choice of each agent defines his income.n®efi= [0, 00) x [0, 1]. For any
w,r > 0, an agenta’, z) will become an entrepreneur(i#’, r) € E(w,r), where

E(w,r) = {(a,2) € Q: max{V"(x,a’;w,r), V(x,a’;w,r)} > w}. (24)

The complement of2(w, r) in Q is E¢(w,r). If (a/,2) € E°w,r), then agents are workers. In
addition, an agenta’, =) will get a subsidized loan ife’, z) € E*(w,r) C E(w,r), where

Ef(w,r) = {(a’,x) € E(w,r) : V(x,a’;w,r) > V"(x,ad’;w,7)}. (15)
The following Lemma applies:

Lemma 1 Defined!(z;w,r) as the curve in se such thatmax{V"*(a’, 2;w,r),V*(a’, z;w,7)}
— w. Then there exists arr (w, r) such that?2&21) < o for & > 2*(w,r) and 220r) — oo for
x = z*(w,r). In addition:

1. Porallz > z*,if &/ < a!(z;w,r), then(a?, z) € E¢(w, ).



2. Forallz > x*,if &’ > al(z;w,r), then(a’/, z) € E(w,r).

Proof. See Antunes, Cavalcanti, and Villamil (2008m).
Moreover, entrepreneurs use subsidized credit if and érily i z) € F*(w,r), where

Ef(w,r) ={(a’,x) € E(w,r) : V¥(x,a’;w,r) > V"(x,ad’;w,7)}. (16)

Entrepreneurs apply for subsidized loans wii€ita’, z;w,r) > } There are two cases to in-
vestigate whether entrepreneurs use subsidized credibtor Rirstly, when condition (12) does
not bind, theni"*(a’, z;w,r) is decreasing i’ as long ase’ < k*(x;w,r), and increasing in
z. In this case, conditiod(a’, z;w,r) = % definesa(z;w, r) with % > 0. Moreover,
for each(z,a’) € E(w,r), if ¢’ is in the neighborhood of’(z; w,r) anda’ < @l(z;w,r), then
1"(a/, z;w,7) > % and(a’, x) € E*(w,r). On the other hand, if equation (12) binds with equal-
ity, then["*(a’, z; w, r) is increasing in bottw’ andz and condition"*(a’, x;w,r) = Ti defines
a’(x;w,r) with w < 0. Then, for eacz,a’) € E(w,r), if o’/ is in the neighborhood of
al(v;w,r) anda’ > al(x;w,r), thenl™(a?, z;w,r) > & and(a’, z) € E*(w, 7).

Figure 1 shows occupational choice(iri, ) space for the baseline economy in section 3 in which
¢ = 0.2w and7® = 1% per year. Lemma 1 and figure 1 indicate that agents are wonkezs the
quality of their project is low, i.ex < z*(w,r). Forz > z*(w, r) agents may become entrepreneurs,
depending on whether or not they are credit constrainednitii wealth is very low, agents are
workers even though their entrepreneurial ability is higthen =*(w, ). The negative association
betweern! (z; w, r) andz suggests that managers with better managerial ability adeder level of
initial wealth to run a firm. The lightest shaded area is tlygarin which agents apply for subsidized
loans.

The point is that controlling for the agent’s net worth, loan size varies positively with and we
should expect a positive relationship between entreprai@wality and the use of subsidized credit.
The relationship between the use of subsidized credit apet aslue is ambiguous. The reason is
that, in one hand, a large value of assets implies that theatesn (12) does not bind and we should
expect rich entrepreneurs to rely less on outside financelerdfore on subsidized credit, since it
is profitable to apply for such loan if and only iif*(a/, z; w, r) > Ti However, for high ability
entrepreneurs, the incentive compatible constraint niighd and therefore a higher level of assets
loosens borrowing constraint and increase the option tesubsidized credit. In order to investigate
the effects of credit subsides on occupational choice, fize, $orrowing, output and prices we need
to solve this general equilibrium model numerically. Thémlgon of the equilibrium is given below.

2.0.11 Competitive equilibrium

Let T, be the initial asset distribution which is exogenously giaad letY be the wealth (asset) dis-
tribution at some period, which evolves endogenously across periods. Defii¢, A) = Pr{a’ ¢
Ala’} as a non-stationary transition probability function, whassigns a probability for an asset in
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subsidy

entrepreneurs

wealth (b))

no subsidy

ability (x)

Figure 1: Occupational choice.

t + 1 to be atA for an agent that has assét The law of motion of the Asset distribution is

iy / P(a?, A)YY (ddd). (17)

In a competitive equilibrium, agents optimally solve theioblems and all markets clear. The
agents’ optimal behavior was previously described in tldtaiemains, therefore, to characterize the
market equilibrium conditions. Since the consumption gsothe numeraire, two market clearing
conditions are required to determine the wage and inteagstim each period. The labor and capital
market equilibrium equations are:

J

Z// (z,a’; w,r)Y(da’)T(dz) + N¢ = Z // (da?\T(dz), (18)

zeE(w r) GEC (w,r)

J
Z // @, x;w, 7)Y (da’ )T (dz) + K¢ = Z//aJT (da)T(dz). (19)
j:%ze E(w,r)
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In addition, the government budget constraint is satisfigd @quality, such that:

> [f At o =3 [ runte vt e

I=5eEs (w,r) ZGE'LUT)

/ CY(da? )T (dz)].

z€Es(w,r)

Observe that we are implicitly assuming that the bureayccast( is used to finance the organi-
zational structure and procedures to manage these sulsildians. Alternatively, we could have
assumed that this fixed cost is redistributed back to all éooisls. In this case, the increase in the
payroll tax rate,r*, to finance credit subsidies will be, in general, larger thathe case in which
the fixed cost is assumed to be part of the government reveQuantitatively results are roughly
the same using the two approaches and for the sake of spacdyweport the simulations in which
equation (20) is satisfied.

Finally, we assume that intermediation costsare redistributed back to households:

Z / / trY (da? )T (dz) / / nl(a?, z;w, )Y (da? )T (dz). (21)

Antunes, Cavalcanti, and Villamil (2008a) prove the exiseof a unique stationary equilibrium
that is fully characterized by a time invariant asset disttion and associated equilibrium factor
prices. From any initial asset distribution and any interage, convergence to this unique invari-
ant asset distribution occurs. They also describe a dinect;parametric approach to compute the
stationary solution.

3 Measurement

In order to study the quantitative effect of credit subssda@ entrepreneurship, economic develop-
ment, inequality, among other variables, we most assigmeValr the model parameters.

3.1 United States
3.1.1 Calibration

Firstly, the model economy is calibrated such that the lomgaquilibrium matches some key statistics
of the U.S. economy. We assume thiat: 9 and that each model period is 5 years. As a result, each
agent has a productive lifetime of 45 years. Assume that tineuative distribution of managerial
ability is given byl'(x) = z+. Whene is equal to one, entrepreneurial talent is uniformly dbstred
in the population. Wheanis greater than one the talent distribution is concentratedng low talent
agents.

There are fourteen parameters to be determined: six teatpppbrameter®), B, v, a, J, €), three

12



Table 1: Parameter values, baseline economy. A time period is 5 yeats = 9

A. Fixed parameters and their sources
Parameters Values Comment/Observations
v 0.10  Share of profits in entrepreneurial activities, baseollin (2002)

« 0.39  Capital share in entrepreneurial activities, base@alfin (2002)
0 0.40 Capital share in the corporate sector, based on Gaio2)

1) 0.2661 Yearly depreciation rate of 6%

7 0.2126 Banks’ overhead costs and taxes divided by totalgysse

based on Bech and Rice (2009). Yearly rate of 3.927%.

T 0.33  Payroll tax rate, based on Jones, Manuelli, and Ro883(1

T 0 No credit subsidy policy

¢ 0 No credit subsidy policy

B. Jointly calibrated parameters and statistics matched
4.47  Entrepreneurial Gini index of 0.45 (see Quadrini, 999
0.225 7.5% of entrepreneurs in the population (see CagettDe Nardi, 2009);
0.8355 Ratio of bequests to labor earnings is 4.5% (see Gmkhd Kotlikoff, 2000)
0.9039 Capital to output ratio equal to 2.55, Penn World &si6l.2
0.5246 60% of aggregate capital is employed in the corpseatmr (see Quadrini, 200(

T2 o

~

utility parametergo, 3, v), and five institutional and policy parametérs n, ¢, 7%, 7¢). Table 1 lists
the value of each parameter in the baseline economy anddexla comment on how each was
selected. Below we describe in the detail how we set theiresal

We setr and « such that in the entrepreneurial sector 55% of income is fwaldbor, 35% is
paid to the remuneration of capital, and 10% are préfilBherefore,y = 0.1 anda = 0.39. In
the corporate sector, we set= 0.40, which implies a capital income share of 40%, which is also
consistent to Gollin (2002). We assume that the capitakstiepreciates at a rate of 6% per year,
which is a number used in the growth literature (e.g., Galvas and Jeanne, 2006). The coefficient
of relative risk aversiom is set at 2.0, which is consistent with micro evidence in Memd Prescott
(1985). We estimate directly. Bech and Rice (2009, page A88, table A.1) show ith#tte United
States the average from 1999 to 2008 of banks’ non-intergsnses (overhead costs) over assets
is about 3.365 percent. Bech and Rice (2009) also reportlibadverage value for taxes over total
assets paid by banks during the same period was 0.562 pendeoh implies that the total level of
intermediation costs in equilibrium is equalfo= 0.03927. We setr* = 0.33 such that we match
the average tax rate on labor income in the United States)@mks, Manuelli, and Rossi, 1993). We
first consider an economy without credit subsides, suchrthat0 and¢ = 0.

The values of five remaining parameters must be determirtegl dre: the productivity parameter
of the corporate sectof3; the curvature of the entrepreneurial ability distribuatie; the subjective
discount factorf3; the altruism utility factor;y; and the strength of financial contract enforcement,
These five parameters are chosen such that in the statiomaifjpeum we match five key statistics
of the United Sates economy: the capital to output ratio,ctvlis equal to 2.5%;the percent of

6This is consistent to Gollin (2002).

"The estimated value of the capital to output ratio ranges 2 (see Maddison, 1995) to 3 (see Cagetti and De Nardi,
2009). Using the Heston, Summers, and Aten (2006) Penn Wabtes 6.2 and the inventory method, we construct the
capital to output ratio for the United States. The estimatdde for the United States is 2.55. The valuefds equal to
0.9039. Since the model period is 5 years, this implies thahts discount the future at a rate of about 2% per year.
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Table 2: Basic statistics, U.S. and baseline economy. Sourcestnlttenal Financial Statistics database,
Bech and Rice (2009), Cagetti and De Nardi (2009), Castfigihz-Giménez, and Rios-Rull (2003), Gokhale
and Kotlikoff (2000), Heston, Summers, and Aten (2006), Vat@n and Prescott (2000), Quadrini (1999),
Quadrini (2000).

| U.S. economy| Baseline economy

Overhead and tax as perc. of total bank assets|(%) 3.927 3.927
% of entrepreneurs (%) 7.50 7.49
Entrepreneurs’ income Gini (%) 45 45.02
Share of capital in the corporate sector (%) 60 60

Capital to output ratio 2.55 2.52
ratio of bequests to labor earnings (%) 4.5 4.54
Intermediate capital to output ratio 1.8 1.83
Wealth Gini (%) 78 39.27

entrepreneurs over the total population, which is abou7(8ee Cagetti and De Nardi, 2009); the
Gini index of entrepreneurial earnings, which correspand®ughly 45% (see Quadrini, 1999); 60
percent of aggregate capital is employed in the corporateisgsee Quadrini, 2000); and the ratio of
bequests to labor earnings is roughly 4.5%, which is the rurastimated by Gokhale and Kotlikoff

(2000).

The model matches the U.S. economy fairly well along a nurebeimensions that were cali-
brated (the first six statistics in table 2), as well as soratssics that were not calibrated, such as the
level of intermediated capital to output ratio. McGrattal #rescott (2000) report that the intermedi-
ated capital to output ratio in the United States is equal@ahd that the corporations are the leading
institutions of capital ownership in the United States. B assume that most of the capital in the
corporate sector is intermediated by either financial timétins, or by issuing bonds and stocks, we
have that our measure of intermediate capital is equal & T.Be measure of intermediated capital in
the entrepreneurial sector is about 34.1% of output. Rinddé model does not match well the wealth
Gini: the model prediction is roughly 39%, while in the dat&si78% (see Castafieda, Diaz-Giménez,
and Rios-Rull, 2003). But recall that every worker receittee same equilibrium wage rate in the
model economy, while in the data there is much more laborbgémeity?

Finally, figure 2 shows the amount of wealth over nationabme held by each generation. Notice
that it has an inverted-U shape. The amount of wealth heltiéjinst generation is about 1.52 percent
of the national income. It increases monotonically untieidches about 3.5 percent of the national
income in generation 7 and it decreases to 2.9 percent ofatienal income in the last generation.
Agents accumulate assets to finance their business, to Brmonsumption over time, and to leave
bequests to their offspring.

3.1.2 Quantitative Experiments

We then numerically explore how the equilibrium properidéshe model change with benchmark
variations in the credit subsidy policy. We examine the niiedeedictions along six dimensions:

8Labor income shocks can be added to increase the income aaith \@ni indexes, but they increase the complexity
of the model without adding any new insights.
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Wealth to national income ratio (%)

Generations

Figure 2: Life-cycle wealth: Wealth to national income ratio for @ifént generations.

output per capita as a fraction of the baseline value, theewaig as a fraction of the baseline value,
the wealth Gini coefficient, the fraction of subsidized Isatihe payroll tax rate and the cost of the
program as a share of income. In appendix A, we also providetaildd table and explore the
effects of credit subsidies on the following additionalightes: capital to output ratio, fraction of
entrepreneurs in the economy, interest rate and entrememecome Gini. All statistics correspond
to the stationary equilibrium of the model.

Figure 3 describes the model’s predictions as the valueeotithdit subsidy changes from 0 to a
value such that the borrowing and the deposit rates are the.S&/ke evaluate the effects for different
values of the fixed cost. The value of{ varies from 0 (black solid line with a diamond marker) -
case in which all loans receive subsidies - to 60% of the baselage (blue solid line with a triangle
marker) - case in which there is endogenous selection faidizied loans. We also consider values
for ( in between these two values. Results for intermediate sabfi€¢ are displayed in the grey
dotted lines. When* raises entrepreneurs increase the demand for loans forea giterest rate.
This is a demand effect. If the economy is small and financiatiegrated to the world market, then
the interest rate will not change. But if there are reswitsi to capital flow, this demand effect will
push interest rates up. This in turn would decrease the abdftyy of entrepreneurial activity. This
is a general equilibrium supply effect. In addition, lardgains increase entrepreneurial production,
and the accumulation of capital, which decreases the stteae in the long run. Therefore, it is not
clear what would be the impact of credit subsidies on devekag. Notice also that the payroll tax
rate has to increase to balance the government budget amhsivhich decreases labor demand and
production.

What we can observe directly from figure 3(a) is that quatitiéy credit subsidies do not have
a strong effect on output. When there is no fixed cost and tcsedhisidies increase fronf = 0 to
7¢ = 3.927% per year, we observe the following: Output per capita ireesay less than 2% in the
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long run? the wage rate decreases by about 3%; wealth inequalitysdsese The Gini coefficient for
households’ wealth increases by more than 10%; the pagrotbtte increases sharply from 0.33t0 0.4
to balance the government budget constraint, since goarhspending increases by 10 percentage
points. When the fixed cost is positive, then the effects eflitrsubsidies on all variables go in the
same direction as when there is no fixed cost and are, in degeeatitatively smaller; including the
positive effects on output and the negative effects on thgewate and government finances. When
fixed costs are positive, there is endogenous selectionsidimed loans and not all entrepreneurs
benefit from this program. Therefore, our results show tfexesf of credit subsidies on the aggregate
economic efficiency is small, but they have not negligiblgatts on government finances and an
important distributional effect. There is a transfer ofdnte from workers to entrepreneurs who are
a small measure of the total labor fore.

(a) GDP per capita relative to baseline (b) Wage rate relative to baseline
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0

Credit subsidy (%)
(c) Wealth Gini
05 ‘ ——( =0
"=0— - (=0.1w,
C—=0—- ¢ =0.2w,
C—=x— ¢ =0.4w,
——( = 0.6wy
0.35 : ¢ ’
0 1 2 3 4
Credit subsidy (%) Credit subsidy (%)
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Figure 3: Economy with endogenous interest rate. Long run effectsaafitsubsidies on: (a) GDP per capita

relative to the baseline; (b) wage rate relative to the lrase(c) wealth Gini index; (d) Fraction of subsidized

loans; (e) payroll tax rate; and (f) total subsidized loamerdGDP. Different lines correspond to economies
with different levels of the fixed cost,

In order to investigate whether or not the general equiireffect offset the demand effect of
credit subsidies on economic efficiency, we also considezcamomy financially integrated to the
international capital markets. In this case, financialrimediaries have access to an elastic supply

SWhen(¢ = 0, the larger effect is when® = 2.5% per year. In this case, output per capita increases by 1.81%.

101n the baseline economy, the measure of entrepreneurgisdf.the labor force. The share of entrepreneurs increase
slightly with credit subsidies. In the economy without fixakts, it goes from the baseline value of 7.49% to 7.93% when
the credit subsidy rate is 3.927% per year. See table 6 imalipa.
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of funds and the interest rate is exogenously given and itjisvalent to the interest rate in the
baseline economy, which is roughly 4.47% per year. The idiffee of the effects of credit subsidies
on the economy for the cases in which the interest rate isemags or endogenous might be large,
as Castro, Clementi, and MacDonald (2004) and Antunes, IGav#® and Villamil (2008b) show
that this general equilibrium effect is quantitatively ionfant in the analysis of financial reforms that
improve creditors’ right.

Figure 4 shows the model’s predictions in an economy corelyletpen to capital flows as the
value of the credit subsidy rises from 0 to a value such thabthrrowing and the deposit rates are
the same for different levels of the fixed cost (see also t@kile appendix A). The figure shows
that the relationship between the selected variables auit@ubsidies present the same pattern of
the case in which the interest rate is endogenous. It shaatsthie effects on output are slightly
stronger than in the case with an endogenous interest nateéhd quantitative difference is small.
The maximum effect in output occurs wheh = 3.927% per year and the fixed cos},is equal to
10% of the baseline wage. In this case, output increases2®y@relative to the baseline. Notice,
however, that the negative effects on the wage rate and goet finances are also stronger. The
wage rate decreases by more than 5% when fixed costs are zetloeasubsidy rate goes from 0 to
¢ = 3.927% per year! But overall there not major quantitative differences. latféhe interest rate
does not change much with credit subsidies, as we can obisegle 6 in appendix A2

3.2 Brazl
3.2.1 Calibration

Now we calibrate the model economy such that the long runlieqguim matches some key statistics
of the Brazilian economy. Itis important to emphasize that&ne not comparing the Brazilian and the
United States economies. Our exercises are counterfastithin the same economy. Our goal here
is to provide quantitative analysis on the effects of chagghe credit subsidy policies in Brazil and
it is not our goal to account for any difference in outcomes policies between the two economies.

We keepJ = 9 and also assume that the model period is 5 years. As beforeaveeto estimate
fourteen parameters. Table 3 lists the value of each paearfietthe Brazilian economy and includes
a comment on how each was selected.

Firstly, Gollin (2002) shows that capital and labor sharesicome are roughly constant across
countries. So we use the same values in 1 for the technolagyneders’, « andd, as well as for the
depreciation rate of the capital stodk,We also assume that the coefficient of relative risk avarsio
in Brazil is similar to the United States levl Beck, Demirgiic-Kunt, and Levine (2009) report that

"n the endogenous interest rate case, the wage rate deti@asdout 3% wherg = 0 andr¢ goes from zero to
3.927% per year.

20bserve that the long run interest rate decreases witht@eisidies. Although the demand effect pushes interest
rates up, more production and capital accumulation deesgag marginal productivity of capital and therefore dases
the interest rate. In addition, the payroll tax rate incesasignificantly and this decreases the demand for capital an
production. The quantitative exercises show that thisdistt is stronger than the direct demand effect.

Bjssler and Pigueira (2000), using the Euler equation andwoption and interest rate data, estimate the coefficient
of relative risk aversion for Brazil and find a number in theeimal from 1.10 to 4.89 with annual data.
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(a) GDP per capita relative to baseline
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Figure 4: Economy with exogenous interest rate. Long run effects editisubsidies on: (a) GDP per capita
relative to the baseline; (b) wage rate relative to the lrase(c) wealth Gini index; (d) Fraction of subsidized
loans; (e) payroll tax rate; and (f) total subsidized loamerdGDP. Different lines correspond to economies
with different levels of the fixed cost,

the ratio of banks’ overhead costs to total assets is abopédcknt in Brazil. In addition, Demirgig-
Kunt and Huizinga (1999) show that the value for taxes ove fssets paid by banks is roughly 1
percent. Therefore, we sesuch that the annual value of intermediation costs is 125ttt We set
the payroll effective tax rate to be’ = 0.18, which is a value reported by Paes and Bugarin (2006)
for the Brazilian economy.

We now set the value for the policy parametérand institutional parameter. Brazilian pub-
lic banks are responsible for about 30 percent of all cradithe country. However, not all credit
provided by public banks are subsidized. The Brazilian dfati Development Bank (BNDES) is
the main institution to provide subsidized credit in the oy and it also provides funding for other
regional development banks in Brazil. According to SantianBorg¢a-Junior, and de Araujo (2009),
BNDES is responsible for about 18 percent of all credit. Adatg to the World Development In-
dicators, private credit over output in Brazil has been gngwecently and in 2008 it reached about
50 percent of GDP. However, notice that not all loans go todirrBant’Anna, Bor¢a-Junior, and
de Araujo (2009) report that about 35 percent of the totalitie Brazil are either to finance family
consumption or housing. Therefore, credit to productiomesponds to about 30 percent of income

Notice that the interest margin in Brazil reported by Becknfirgiic-Kunt, and Levine (2009) is about 14 percent.
However, the net interest margin contains also loan lossigiom and after tax bank profits, which are not explicitly
modeled here.
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Table 3: Parameter values, baseline economy. A time period is 5 yeats = 9

A. Fixed parameters and their sources
Parameters Values Comment/Observations
v 0.10 Share of profits in entrepreneurial activities, baseollin (2002)
« 0.39 Capital share in entrepreneurial activities, base@altin (2002)
0 0.40 Capital share in the corporate sector, based on Gahio2)
1) 0.2661 Yearly depreciation rate of 6%
7 0.7623  Banks’ overhead costs and taxes divided by totalsasse
based on Beck, Demirgui¢-Kunt, and Levine (2009) and Dgiagiikunt and Huizinga (1999).
T 0.18 Payroll tax rate, based on Paes and Bugarin (2006)
T 0.2343  Credit subsidy policy based on Sant’Anna, Borgadelyand de Araujo (2009)
B. Jointly calibrated parameters and statistics matched
¢ 2.15*w;, Calibrated to match the percent of subsidized credit
€ 6.2 Entrepreneurial Gini index of 0.49, PNAD’s Microdata;
10) 0.22 7.56% of entrepreneurs in the population, PNAD’s Milata,;;
y 04 Total loans to output ratio, World Development Indicato
B 0.9510 Capital to output ratio equal to 2.2, Penn World Tabl&
B 0.3751 30% of aggregate capital is employed in the corpceattr

and BNDES loans account for about 27 percent of all prodaaredit. Therefore, we will calibrate
¢ such that the share of subsidized credit is about 27 perdéafitaedit in our model economy.

BNDES resources come mainly from workers contributions laads from the Brazilian Trea-
sury at a rate lower than the Central Bank interest rate. 08210, for instance, the yearly nominal
interest paid by government bonds (Selic) was about 12 peradile the government was lending
to BNDES at about 6 percent. It is important to notice that EChas no branches, and it provides
credit mostly through commercial and regional developniemks!® which can access BNDES re-
sources under lower rates and offer credit to firms. The fint@rest rate in BNDES credit lines
contains also an interest rate spread charged by BNDES aft 4063 percentage points in 2009-
2010 (Average value. See BNDES, 2010) and the financialnmadraries spredfl Therefore, we
assume that BNDES provide at an annualized rate a 4.3 pageepbints subsidy on loan interest
rates, such that® = 0.6851. We then calibraté such total subsidized credit accounts for about 27 of
all productive credit in the economy.

As before, it remains to determine the value of the followiivg parameters: the productivity
parameter of the corporate sects¥, the curvature of the entrepreneurial ability distribatie; the
subjective discount factof; the altruism utility factor;y; and the strength of financial contract en-
forcement,¢. These five parameters are chosen such that in the statiegaijbrium we match
the following statistics of the Brazilian economy: the ¢apto output ratio, which is equal to 22;
the percent of entrepreneurs over the total labor féfdbe Gini index of entrepreneurial earnings

15In some credit lines borrowers can apply directly to BNDE®, the majority of loans are through commercial and
regional development banks.

8 BNDES loans have a longer term than other types of creditit igiilso requires a large collateral. The maturity of
the loan for firms are in general, however, within 60 monthe,time period of our model economy.

17Using the Heston, Summers, and Aten (2006) Penn World T&bfand the inventory method, we find a value of
2.2 for the Brazilian economy. The value f8ris equal to 0.9039. Since the model period is 5 years, thisiémphat
agents discount the future at a rate of about 2% per year.

8Using the microdata of the 2008 Brazilian households su(@&AD), we find that the percent of the people in the
labor force who employ at least one worker is about 2%. Salbleyed accounts for 10% of the labor force. However,
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Table 4. Basic statistics, Brazil and baseline economy. Sourcesh Bad Rice (2009), 2008 Brazilian house-
holds survey (PNAD), Sant’Anna, Borca-Junior, and de ArgR009), and World Development Indicators.

| Brazil | Baseline economy

Overhead and tax as perc. of total bank assets|(%}2 12

% of entrepreneurs (%) 7.59 7.54
Entrepreneurs’ income Gini (%) 49.20 49.04
Share of capital in the corporate sector (%) 30 30

Capital to output ratio 2.2 2.13
Total loans to output ratio (%) 30 29.4
Fraction of subsidized loans 27 25.4

corresponds to 49.598;about 30 percent of aggregate capital is employed in theocatp sectof®
and total debt to production is about 33 percent of incoméleTd reports the key statistics for the
Brazilian and our model economy.

3.2.2 Quantitative Experiments

Now we implement some counter-factual exercises. We varjetrel of credit subsidies and evaluate
their quantitative implications on output per capita, wageealth inequality, fraction of subsidized
loans, payroll tax rate and government finances. Figure &teghe results for an economy with an
endogenous and exogenous interest rate. Notice that getseffas well as in the United States case
- are roughly the same with the two assumptions about thédévestrictions on capital flows.

Note that when we cut interest rate subsidies from its hasddivel of 4.3 percentage points to
zero, then output per capita, wages, inequality in wealthgovernment finances remain roughly the
same. Although about 27 of all loans are subsidize, thera@guantitative impact on the economy.
If, however, we increase the level of interest rate subsjdieen we start to observe some quantitative
impacts on the variables considered in the analysis. Ougutapita increases monotonically, but
wages decrease. For instance, if interest credit subsithesase from 4.3 percentage points to 10
percentage points, then output per capital increases Bypg&ent and wages decrease by 3.65 per-
cent. In this case almost all loans are subsidized (aboueBzkpt) and the payroll tax rate increases
by 7.8 percentage points to finance this loan programhis is an expensive program: total credit
increases from 30 percent to 55 percent of income and subsidredit goes from 7.5 percent to 52
percent of income. This implies that when subsidies ina@g&®m 4.3 to 10 percentage points per
year (which implies 61 percentage points in 5 years), tha tst of the program goes from 1.76

it is hard to distinguish those self-employed who are mamagi business or who are employed as a worker to avoid
Brazilian strict labor laws and regulations. If we make &filtsuch that we consider entrepreneurs those who manage
a labor force and whose income as an entrepreneur is higherthie minimum wage (in 2008 it was R$415), then the
percent of entrepreneurs in the labor force is about 7.6%.

9This can be found using also the 2008 PNAD.

20\We consider the corporate sector as all firms listed in theilaa stock market. According to data from the Brazilian
stock market (BMF & BOVESPA, available at http://www.bmflespa.com.br/), total permanent assets of listed firms in
Brazil is about 0.66 of GDP. Since the capital to output regid.2, this implies that about 30% of the capital is employed
in the corporate sector in Brazil.

2IFor low levels of interest rate subsidies, there is not mutgceon the payroll tax rate because the income raised
with the fixed cost() is sufficient to finance the program.
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Figure 5: Long run effects of credit subsidies on: (a) GDP per capilative to the baseline; (b) wage rate
relative to the baseline; (c) wealth Gini index; (d) Fractaf subsidized loans; (e) payroll tax rate; and (f) total
subsidized loans over GDP.

percent of income 31 percent of income.

Next, we implement different exercises. We keptat its baseline value of 4.3 percent and de-
creased the fixed cost such that the fraction of subsidizatslincreases in the economy. This would
be a policy that would expand the subsidized credit progradiacrease its efficiency. Note, how-
ever, that the payroll tax rate has to adjust to compensatéo#s on revenues from the fixed cost
(. When the fraction of subsidized loans increases from tisellvee level to about 50 percent of
output (experiment 1, part (a) of Table 5), then output angesancrease slightly. Inequality remains
roughly the same as well as the share of the corporate sadtoe economy. Total credit as a fraction
of output increases by 2 percentage points. In experimesmsl 3 on Table 5(a), we decreased further
the fixed cost such that the share of subsidized credit in the economy istattband 90 percent of
total credit, respectively. Notice that output and wagesdase in both cases, though as the program
expands the payroll tax rate has to increase with negatigetefon labor demand. The point is that,
given the level of interest rate credit subsidies an expansf the program which decreases entry
barriers might lead to an increase in output and wages, amndftire efficiency.

In the experiments so far we have assumed that financiametdiaries can still charge the same
spread,), in subsidized loans. However, for most credit lines previy BNDES there is a cap of
4 percent on the spread that financial institutions can ehatgtermined by theGPC (Fundo de
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Garantia para a Promo&o da Competitividade See BNDES (2010% Given that, we have that
the cost of loan by BNDES corresponds to: (i) the long runraggerate (TJLP - 6%); (ii) the basic
spread charged by BNDES (roughly 1.73%); and (iii) the spidearged by financial institutions (up
to 4%) or the risk premium fee (3.57%) charged by BNDES, whendredit operations are made
directly without financial intermediaries. About 50 percehall credit operations are made through
financial intermediaries. The point is that the final cost bifEES loans are in general around 11-12
percent, which is roughly similar to the interest rate seBlbgzil's Central Bank. In this case, the
credit subsidy is larger than what we had above in the prewailibration and- is aboutl2 percent
per year. In addition, since there is a cap on the interests@tead which financial intermediaries
can charge on subsidized loans, this implies that in the htbdg have to charge a higher rate on
non-subsidized loans to compensate for any loss on subdidiians. In this case, non subsidized
loans will have a spread of:

rp=r+n+(n—1m) x0.50 x %,
wherer; = 0.04 corresponds to the cap on the spread rate that financiairiatBaries can charge
on subsidized loans/().>® Notice that the level of subsidized loans will affect theattpread as
reported by Souza-Sobrinho (2010). In the baseline ecortbeptal spread in non-subsidized loans
is equal to 13.08 percent per yé&amvhile subsidized loans have no spread relatively to the siepo
rate.

We recalibrate the model parameters such that we match the &agets of Table 3, except for
the policy parameterc, which is now equal to 12 percent instead of 4.3 percent par’yaVe then
do the following counter-factual exercises. First, we duteedit subsidies in the economy. This
is reported in Table 5(b), row experiment 1. As in Figure Se¢hie not a significative quantitative
effect on per capita income, the wage rate and on the laboatas® The only variable that changes
significatively is the level of total credit, which increadey 3 percentage points, and the size of the
corporate sector which decreases by 7 percentage points.

We then implemented the experiments in which we ket its baseline value (in this case
12 percent) and decreased the fixed cost such that the fraaftisubsidized loans increases in the
economy. When the fraction of subsidized loans increases fne baseline level to about 50 percent
of output (Table 5(b) experiment 2), then output and wagesane roughly the same, as well as
inequality. Total credit as a fraction of output falls by Zgentage point$’ The share of the corporate
sector in the economy increases from 30 to 35 percent. Inriempet 3 on Table 5(b), we decreased
further the fixed cosf such that the share of subsidized credit in the economy istakibpercent of

22some of the BNDES loans are also made directly without thégiaation of financial intermediaries. In this case,
BNDES also charges an additional risk premium fee of abdit Bercent.

23We multiply it by 0.50 since about 50 percent of all loans jied by BNDES are made through financial intermedi-
aries.

24This corresponds to the case in whigk= 0.12, 77 = 0.04, and %~ = 0.27.

25The value of the fixed parameters are the same as in Table 3valine of the six jointly calibrated parameters are:
¢ =12.25%wp, € = 6.0, ¢ = 0.225,v = 0.4, 6 = 0.9510, B = 0.3753.

26The fixed cost is high enough such that it is sufficient to firethe program.

2'There are two effects on the share of total credit in the ecgndrirst, a decrease ifiis similar to an expansion of
the subsidized credit program, which leads to an increasatéh credit; but the spread rate charged on “market” loans
increases, decreasing non-subsidized loans.

22



Table 5: Policy Experiments: Long run effects of credit subsidiesotomy with endogenous interest rate.

Y per w % of KIY Entreprs. Wealth Credit %of Sizeof Progr.
capita % of entreprs. income Gini  output subsid. corpor. tcos
% of baseline Gini ratio  credit sector % Bf
baseline (%) (%) (%)
Part (a): First calibration - Brazil
Baseline 100 100 7.54 2.13 49.0 66 29.4 25.4 30 1.76
TV = 18%
b
7° =4.3%
Exper. 1 100.63 100.31 7.53 2.13 49 66 31 50 30 35
T =18.27%
0.75¢,
7°=4.3%
Exper. 2 100.74  100.41 7.52 2.13 49 66 32 70 30 5.1
T = 18.68%
0.56¢p
7° =4.3%
Exper. 3 101.9 100.06 7.51 2.08 50.1 66 37 90 25 7.8
TV = 20.18%
0.20¢
7 =4.3%
Part (b): Second calibration - Brazil
Baseline 100 100 7.79 2.11 48.9 66.2 27 26 30 5.26
T = 18%
b
¢ =12%
Exper. 1 100.17  100.09 7.8 2.00 48.95 66.3 30 0 22.4 0
T = 18%
b
7¢=0
Exper. 2 100.71 99.71 7.79 2.24 49 66.1 25 50 35 9.10
TV = 18.59%
0.75¢,
¢ =12%
Exper. 3 100.01 98.76 7.79 2.25 49.3 66 24 70 37 12
™ =19.33%
0.56¢,
¢ =12%
Exper. 4 102.7 97.64 7.73 2.53 51 66 32 90 43 22
TV = 25%
0.20¢
¢ =12%
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total credit. Notice that output remains roughly the sanf@|ewages decrease by only 1.2 percent.
The payroll tax rate increases by roughly 1.33 percentag@pto finance more subsidized loans.
Notice that credit to output ratio is about 24 percent of meo There are more subsidized loans and
non-subsidized loans have a spread of about 14.8 percativedy to the baseline deposit rate. Finally
in experiment 4, Table 5(b), we decreagesguch that about 90 percent of all loans are subsidized.
In this case, output increases by 2.67 percent, while wageedse by roughly 2.3 percent. Notice
that the payroll tax rate has to increase by 7 percentagesp@latively to the baseline economy to
finance the credit program, which explains the decreasesiwéige rate. Inequality increases and the
share of credit in income increases by 5 percentage poilaits/edy to the baseline.

4 Concluding remarks

This paper studies the effects of interest rate credit sigsson economic development in a general
equilibrium model with occupational choice and financiattfons. We show that for the United
States, interest rate credit subsidies do not have signifeféect on output per capita, but it can have
important negative effects on wages and government finanbesse subsidies can be viewed as a
transfer from workers to a small measure of entrepreneurs.

For Brazil, a country in which financial repression is higll ahe government subsidies heavily
loans provided by its main development bank (BNDES), oumtedfactual exercises show that if
the country cut all interest subsidies, then there will rahy important quantitative effect on output
per capita, wages, inequality and government finances. duggests that subsidized loans have
not been effective to decrease the misallocation probleentdistrong financial frictions in Brazil.
However, we also show that if the country increases inteast subsidies, then output per capita
would increase, while wages would decrease by almost the pancentage change. An interesting
result, however, is when we keep interest rate subsidiégd¢vel observed in Brazil, but we increase
access to such credit program (decrease the entry bawipesticipate in this program), then output
and wages might both increase as long as the effects on thellgax rate are not large enough and
the interest rate subsidies do not not affect directly threaghon non-subsidized loans.

Therefore, our quantitative exercises for both the UniteateS and for Brazil (as well as the
empirical evidence) suggest that rather than providingredt rate subsidies to address the problem
of misallocation and to increase productivity, countriesidd focus on financial reforms that would
improve the functioning of the financial and credit marksts;h as reforms that increase creditor’s
protection, decrease asymmetric problems and intermediabsts. In developing countries with a
high level of financial repression, such reforms might haxeable impact on development, while, in
general, interest rate credit subsidies function as afeafr®m workers to entrepreneurs and can be
only justified by political purposes.
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A Additional tables
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Table 6: Policy Experiments: Long run effects of credit subsidiesoiiomy with endogenous interest rate.

Y per w, % of K/Y Entreprs’ Wealth Yearly Program % of
capita, % of entreprs. income Gini r% cost subsidized
% of baseline Gini over credit
baseline (%) (%) Y (%)
Baseline 100 100 7.49 2.51 45.02 39.28 4.47 0 0
Part (a): No fixed cost; = 0
7¢ = 1% per year, 100.06 99.56 7.75 2.52 46.01 39.45 4.4 1.76 100
T = 34.4%
7¢ = 2% per year, 101.23 98.96 7.76 2.54 46.06 40.71 4.32 3.85 100
T = 36%
7¢ = 3% per year, 100.08 97.93 7.79 2.40 47.11 43.65 4.28 6.85 100
TV = 37.9%
7¢ = 3.927% peryear, 101.29 97.09 7.93 2.48 47.46 44.5 4.25 9.61 100
T = 40%
Part (c): Positive fixed cost, = 0.1wpgsetine
7¢ = 1% per year, 100.11 99.42 7.49 2.66 45.52 39.32 4.46 1.40 77.25
TV = 34.04%
7¢ = 2% per year, 100.54 98.60 7.49 2.67 46.02 39.62 4.40 3.73 94.01
T = 35.76%
7¢ = 3% per year, 100.56 96.49 7.53 2.58 46.46 42.90 4.49 6.69 100
T = 37.79%%
7¢ = 3.927% per year, 101.59 95.98 7.65 2.58 47.73 43.42 4.36 9.71 100
TV = 39.88%
Part (c): Positive fixed cost, = 0.2wpgseline
7¢ = 1% per year, 100.4 100.01 7.49 2.51 45.42 39.34 4.46 0.92 54.47
TV = 33.2%
7¢ = 2% per year, 100.36 99.72 7.48 251 46.16 39.66 4.41 3 81.27
TV = 34.1%
7¢ = 3% per year, 100.99 99.39 7.49 2.52 47.28 40.28 431 5.72 93.02
™ = 35.5%
7¢ = 3.927% peryear, 100.53 98.22 7.5 2.42 47.52 41.17 4.29 9.18 98.31
TV = 37.4%
Part (d): Positive fixed cosf, = 0.4wpaseiine
7¢ = 1% per year, 99.94 100.07 7.49 251 45.16 39.2 4.46 0.3 18.23
T =33%
7¢ = 2% per year, 100.21 100 7.49 251 45.81 39.41 4.43 2.21 59.15
TV = 33.4%
7¢ = 3% per year, 100.72 99.85 7.48 251 46.92 39.87 4.36 452 76.52
T = 34.4%
7¢ =3.927% peryear, 101.11 990.31 7.49 2.52 47.9 42.9 4.43 7.38 86.9
TV = 35.8%
Part (d): Positive fixed cosf, = 0.6wpgsetine
7¢ = 1% per year, 100 100 7.49 251 45.02 39.28 4.47 0 0
T =33%
7¢ = 2% per year, 100.12  100.15 7.49 2.51 45.55 39.31 4.45 1.45 41.17
TV = 33.1%
7¢ = 3% per year, 100.55 100.07 7.48 2.51 46.51 39.72 4.39 3.62 63.26
T =33.7%
7¢ = 3.927% per year, 100.88 99.57 7.47 2.53 47.65 40.19 4.35 6.28 76.43
TV = 34.9%
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Table 7: Policy Experiments: Long run effects of credit subsidiesofifomy with exogenous interest rate.

Y per w, % of K/Y Entreprs’ Wealth Yearly Program % of
capita, % of entreprs. income Gini r% cost subsidized
% of baseline Gini over credit
baseline (%) (%) Y (%)
Baseline 100 100 7.49 2.51 45.02 39.28 4.47 0 0
Part (a): No fixed cost; = 0
7¢ = 1% per year, 100.20 98.71 7.75 2.45 46.01 40.30 4.47 1.83 100
T = 34.4%
7¢ = 2% per year, 100.93 97.55 7.76 2.38 46.46 41.51 4.47 4.11 100
T = 36%
7¢ = 3% per year, 101.59 96.22 7.94 2.29 47.05 42.76 4.47 6.99 100
TV = 37.9%
7¢ =3.927% peryear, 101.16 94.82 7.96 2.28 47.58 45.72 4.47 10.05 100
T = 40%
Part (c): Positive fixed cost, = 0.1wpgsetine
7¢ = 1% per year, 100.02 99.45 7.63 2.49 45.87 39.67 4.47 1.40 79.51
T = 33.4%
7¢ = 2% per year, 100.45 98.52 7.63 2.45 46.87 40.53 4.47 3.67 93.82
T = 34.80%
7¢ = 3% per year, 101.18 97.22 7.75 2.36 47.64 41.90 4.47 6.71 100
TV = 36.60%
7¢ = 3.927% peryear, 102.26 95.77 7.67 2.27 47.34 43.73 4.47 9.91 100
T = 38.7%
Part (c): Positive fixed cost, = 0.2wpgseline
7¢ = 1% per year, 99.96 99.66 7.63 2.49 45.66 39.49 4.47 0.94 54.33
TV = 33.2%
7¢ = 2% per year, 100.28 99.01 7.63 2.46 46.69 40.16 4.47 3.07 80.98
TV = 34.1%
7¢ = 3% per year, 100.85 97.93 7.75 2.38 48.08 41.24 4.47 5.97 92.65
T = 35.6%
7¢ =3.927% peryear, 101.71 96.58 7.76 2.29 48.65 42.56 4.47 9.44 97.98
TV = 37.4%
Part (d): Positive fixed cosf, = 0.4wpaseiine
7¢ = 1% per year, 99.89 99.81 7.75 2.48 45.84 39.4 4.47 0.39 23.11
T =33%
7¢ = 2% per year, 100.13 99.47 7.63 2.47 46.16 39.76 4.47 2.15 57.66
TV = 33.4%
7¢ = 3% per year, 100.42 98.73 7.75 2.42 47.72 40.43 4.47 4.65 76.27
T = 34.42%
7¢ = 3.927% peryear, 100.99 97.71 7.76 2.36 48.70 41.35 4.47 7.83 87.26
TV = 35.9%
Part (d): Positive fixed cosf, = 0.6wpgsetine
7¢ = 1% per year, 100.12 99.80 7.76 2.37 45.80 39.54 4.47 0.15 8.67
T =33%
7¢ = 2% per year, 100.04 99.70 7.63 2.48 45,76 39.51 4.47 1.47 40.97
TV = 33.1%
7¢ = 3% per year, 100.42 99.19 7.75 2.42 47.52 40.27 4.47 3.77 63.39
T = 33.8%
7¢ = 3.927% per year, 100.83 98.40 7.75 2.38 48.54 40.93 4.47 6.70 77.53
TV = 34.9%
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