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Introduction

• Large differences in TFP across countries.

• Many have shown that dispersion in MPK can go a long way in explaining these
differences..

• Financial markets are much less developed in poor countries ⇒ Potential source of
misallocation!

• Financial frictions can distort the economy in two ways:
I Extensive Margin: Entry or technology adoption;
I Intensive Margin: Misallocation of resources among operating producers.
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Introduction

• M&XU: Financial frictions can have large effects on TFP, but these effects are mostly
from the extensive margin.

• Why FF cannot generate strong misallocation among existent producers?
I They accumulate internal funds and un-do the effects of financial frictions.

• Financial frictions might also be useful to generate micro behavior consistent with the data:
I Larger growth from young firms.
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Model Setup

• Model is populated by a measure one of workers and a measure Nt of producers.

• Efficiency of labor grows at rate γ > 1 (i.e., it is a growth model);

• Two sectors: traditional and modern sector.

• Traditional: only labor and an unproductive technology.

• Modern: capital and labor, productive technology, requires upfront investment (entry
cost).

• A measure of (γ − 1)Nt producers enter every period. All producers enter in the
traditional sector.
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Model Setup

• Workers and Producers are heterogeneous in their net worth and productivities.

• They have log preferences over consumption:

E0

∞∑
t=0

βt log(Ct)

• Producers productivity has two dimensions:
I z: permanent (fixed) productivity;
I e: transitory productivity that follows a Markov process with probabilities fij ;

• Entrants start with zero net worth and draw productivities from their invariant distribution.

• Workers’ labor productivity νt follows a finite state Markov.
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Traditional Sector

• Production function uses only labor: Yt = exp(z + e)1−ηLηt , where η < 1.

• Producers in the traditional sector choose consumption-savings and whether to enter the
modern sector.

• If they stay in the traditional sector, their budget constraint is:

Ct = Yt −WLt − (1 + r)Dt +Dt+1

where Dt+1 ≤ 0 is their debt position. They cannot borrow.
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Traditional Sector

• If they enter the modern sector, they must finance expenditure on physical capital Kt+1

and intangibles exp(z)κ. To finance it, they can use their own funds, borrow or issue
equity.

• The producer who enters can borrow up to a certain limit of its capital (collateral):

Dt+1 ≤ θ(Kt+1 + exp(z)κ).

where θ ∈ [0, 1] governs the strength of financial frictions.

• Producers can issue claims to a fraction θχ of their future profits (equity), where χ ∈ [0, 1].

• The budget constraint of a entrepreneur entering in the modern sector is:

Ct +Kt+1 + exp(z)κ = Yt −WLt − (1 + r)Dt +Dt+1 + θχPt

where Pt is the price of a share.
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Traditional Sector

• Let net worth be: A = K −D. Divide everything by exp(z), i.e. a ≡ A/ exp(z).

• The Bellman equation of the producers in the traditional sector is:

V τ (a, e) = max
a′,c

log(c) + βmax
{
E[V τ (a′, e′)|e],E[V m(a′, e′)|e]

}
s.t. c+ x = πτ (e) + (1 + r)a

x =

®
a′ if stays in the traditional sector
a′ + κ− θχp(a′, e) if enter in the modern sector.

where πτ (e) is the profit of a producer in the traditional sector, and p(a′, e) is the price of
a share.
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Modern Sector

• Production function: Yt = exp(z + e+ φ)1−η(Kα
t L

1−α
t )η, where φ ≥ 0.

• Producers in the modern sector are subject to the same collateral constraint of entrants.

• Bellman equation:

V m(a, e) = max
a′,c

log(c) + βE[V m(a′, e′)|e]

s.t. c+ a′ = (1− θχ)πm(a, e) + (1 + r)a

where profits πm(a, e) are given by:

πm(a, e) = max
k,l

exp(e+ φ)1−η(kαl1−α)η −Wl− (r+ δ)k s.t. k ≤ 1

1− θ
a+

θ

1− θ
κ
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Workers

• Workers choose consumption-savings. Savings can be in risk-free assets or shares from
modern firms.

• Let ωi be the number of shares from producer i, the budget constraint is:

ct + at+1 +

∫
P itω

i
t+1di = Wγtνt + (1 + r)at +

∫
(P it + Πm,i

t, )ωitdi

which implies a savings function and the no-arbitrage condition:

Pt =
Et[Pt + Πm,i

t+1]

1 + r
⇒ p(a, e) =

E[p(a′, e′) + πm(a′, e′)|e]
1 + r

.
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Distribution

• Let nmt (a, e) and nτt (a, e) be the measure of modern and traditional producers.

• The evolution of the measure of modern producers follows:

nmt+1(A, ej) =

∫
A

∑
i

fi,j1{am(a,ei)∈A}dn
m
t (a, ei)+

∫
A

∑
i

fi,j1{ξ(a,ei)=1,aτ,s(a,ei)∈A}dn
τ,s
t (a, ei)

where ξ(a, ei) = 1 represents the decision of switching sector.

• The law-of-motion for the traditional sector:

nτt+1(A, ej) =

∫
A

∑
i

fi,j1{ξ(a,ei)=0,aτ (a,ei)∈A}dn
τ
t (a, ei) + (γ − 1)Nt1{0∈A}f j

where f j is the invariant distribution associated to the Markov process of e.
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Equilibrium

• Must solve for r and W that clear labor and assets markets:

• Let lm(a, e) and lτ (a, e) the labor demand of producers, labor market clearing is:

Lt =

∫
A×E

lτ (a, e)dnτt (a, e) +

∫
A×E

lm(a, e)dnmt (a, e)

where Lt is the amount of labor efficiency units supplied by workers.

• Let at+1(a, e) the savings decision of entrepreneurs, and Awt+1 aggregate worker savings,
the asset market clearing:

Awt+1 +
∑
i=m,τ

∫
A×E

ait+1(a, e)dn
i
t(a, e) =

∫
A×E

kmt+1(a, e)dn
m
t+1(a, e)
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Financial Frictions

• What is the effect of financial frictions (i.e., low θ)?

• Distortions come from two channels:

• Entry:
I Entrepreneur must pay entry cost κ in order to operate in the modern sector;
I Need financing to pay these costs or use their own funding.

• Allocations in the Modern Sector:
I Collateral constraint: producers with little collateral operates with small scale.
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Financial Frictions: Misallocation in the Modern Sector

• The collateral constraint distorts allocations in the modern sector. Recall the static profit
maximization:

πm(a, e) = max
k,l

exp(e+ φ)1−η(kαl1−α)η −Wl− (r+ δ)k s.t. k ≤ 1

1− θ
a+

θ

1− θ
κ

• Let µ(a, e) be the multiplier of the collateral constraint. F.O.C imply:

MPK = αη
y(a, e)

k(a, e)
= r + δ + µ(a, e)

MPL = (1− α)η
y(a, e)

l(a, e)
= W

• ↓ a or ↑ e⇒↑ µ: Low-collateral entrepreneurs operate with low k(a, e)/l(a, e) than
optimal ⇒ lower profits.
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Financial Frictions: Misallocation in the Modern Sector

• The distortion also changes the returns of savings. Suppose a simplified two-period version:

max
c,c′,a′

log(c) + βE[log
(
c′
)
|e]

s.t. c = π(a, e) + (1 + r)a− a′ and c′ = π(a′, e′) + (1 + r)a′

• F.O.C implies in the modified Euler Equation:

1

c(a, e)
= βE

ñÇ
1 + r +

∂π(a′, e′)

∂a′

å
1

c(a′, e′)
|e
ô

where ∂π(a′, e′)/∂a′ > 0 iff µ(a′, e′) > 0.

• Constrained entrepreneurs have higher returns to savings.
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Financial Frictions: Misallocation in the Modern Sector
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Financial Frictions: Entry

• Recall that to enter the modern sector a producer must pay the entry cost κ, and receives
an injection θχp(a′, e).

• In the absence of financial frictions, a productive entrepreneur decides to enter no matter
what.

I She can always borrow to finance a large fixed cost;

• If the financial frictions are high:
I Producer cannot borrow to pay the fixed cost;
I Money from equity is lower because future profits are lower;

• The entrepreneur must first accumulate funds and then decide to enter. A productive but
poor producer will not operate a business.
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Financial Frictions: Entry
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Efficient Allocations

• TFP losses in the Modern sector can be found by aggregating producers:

Y = exp(φ)1−η

Å∫
i∈M exp(ei)(r + δ + µi)

− (1−α)η
1−η di

ã1−αηÅ∫
i∈M exp(ei)(r + δ + µi)

αη−1
1−η di

ã(1−α)η
︸ ︷︷ ︸

=TFP

(KαL1−α)η

where M is the set of producers in the modern sector.

• The efficient TFP:

Y = exp(φ)1−η
Å∫

i∈M
exp(ei)di

ã1−η
(KαL1−α)η.
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Efficient Allocations

• TFP losses from financial frictions in the modern sector arise from dispersion in the
shadow cost of funds µ(a, e).

• The previous equations kept fixed the measure M .

• To compute the fully efficient (first-best) allocations (i.e., allocation across modern and
traditional sectors), one should solve and specify a planners’ problem.

• The planner chooses the measure of producers in the two sectors nτ and nm, and the
stock of capital, subject to the resources available.

I Check the paper for the full problem.
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Data and Calibration

Data

• Korean manufacturing sector between 1991-1999;

• Information about revenue, wage bill, intermediate inputs, investment and capital stock for
plants with more than five workers. Panel data.

Calibration

• Aggregate technology parameters from other studies and standard values
(α, η, δ, β, γ, φ, ν).

• Microdata on value-added to estimate productivity process; data on credit to calibrate θ
and χ.

• Data on capital and labor is used to validate the model.
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Moments
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Parameters
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Experiments
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Discussion

• Benchmark Korea not very constrained (debt-to-GDP 120% ⇒ θ = 0.86). Small effects on
TFP and output:

I Only 17% of the entrepreneurs are constrained.
I Loss from misallocation is negligible (0.3%).
I Entry is not distorted: fraction in the modern sector is the same in both efficient and “Korea”.

• Increase in financial frictions (i.e., ↓ θ):
I Large impact on TFP and consumption (at most 17%).
I Misallocation within the modern sector accounts for “only” 4.7%.
I Most is due to lack of entry in the modern sector.
I Potentially larger without the possibility of equity issuance (χ = 0) and in a close economy

(interest rate adjusts).

• Why misallocation from FF is low? Financially constrained producers self-finance and
grow out the collateral constraint.
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Microeconomics Implications

• There are several implications of financial frictions for some micro statistics.

• Financial frictions act like an adjustment cost by preventing constrained firms to adjust
capital in response to changes in productivity.

I Tighter friction reduces std. dev. of output growth.

• Financial frictions also disproportionally affect young producers who have not yet
accumulated internal funds.

I With FF, young firms tend to grow faster than old firms since they are accumulating capital.

• The last point may change if the model has technology adoption or endogenous exit.
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Microeconomics Implications

Note: First column is benchmark; second is model with technology adoption; third is with
endogenous exit.
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Conclusion

• Model of establishment dynamics in which financial frictions may distort aggregate
productivity through two channels:

I Entry (extensive margin);
I Misallocation within sector (intensive margin).

• Financial frictions potentially generate large losses from inefficiently low levels of entry and
technology adoption; but small losses from misallocation within operating producers.

• Why? Productive producers accumulate internal funds over time and quickly grow out of
their borrowing constraints.
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Where to Go Now?

• Occupational Choice and Development: Buera, Kaboski and Shin (many papers); Moll
(2014, AER);
• Micro-finance, Optimal Policy and Development: Itshoki and Moll (2019, ECTA);

Buera, Kaboski and Shin (2021, ReStud).
• Informality and Inequality: Erosa, Fuster and Martinez (Forthcoming, JME); D’Erasmo

and Moscoso (2012, JME);
• Innovation and Government Procurement: Caggese (2019, AEJ: Macro); Di Giovanni

et al (2022, WP).
• International Trade and Open Economy: Gopinath et al (2017, QJE); Leibovici (2021,

JPE); Manova (2013, ReStud).
• Inequality and Self-Employment: Allub and Erosa (2019, JME); Herreño and Ocampo

(2022, WP).
• Firm Financing and Taxes: Gourio and Miao (2010, AEJ:Macro); Riddick and Whited

(2009, J. Finance); Arrelano et al (2012, JME); Kochen (2022, WP).
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