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Introduction Motivation

Stylized facts: credit constraints in international trade

1 Negative e�ects of credit frictions on

intensive & extensive margins of international trade
) Manova (2013), Minetti & Zhu (2011), Berman & H�ericourt (2010)

) Overview: Damijan & Kostevc (2011)

exporters' choice of product quality
) Fan et al. (2013), Bernini et al. (2013)

2 Across sector variation in price - �rm size correlation

undi�erentiated: negative ) price competition
) Roberts & Supina (1996), Foster et al. (2008)

di�erentiated: positive ) quality competition
) Baldwin & Harrigan (2011), Johnson (2012), Kugler & Verhoogen (2012)

) sectoral scope for vertical product di�erentiation
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Introduction Motivation

Contribution

E�ect of credit costs on within-�rm adjustments and export behavior?

Main idea: Credit costs shocks increase price (quality) competition if the
sectoral scope for vertical product di�erentiation low (high).

Cost­based
capability

Quality­based
capability

Process
innovation

Quality
innovation

Investment
costs

External
capital

Producers Investment Capital market

1 two sources of �rm heterogeneity: cost- / quality-based capability
2 two types of endogenous investment: process / quality innovation
3 �nancial frictions: ex-post moral hazard (Holmstrom & Tirole, 1997)
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Introduction Motivation

Preview of results

Main idea: Credit costs shocks increase price (quality) competition if the
sectoral scope for vertical product di�erentiation low (high).

E�ects of credit costs depend on scope for vertical di�erentiation:

1 Positive (negative) reaction of �rm-level FOB prices

) Secchi et al. (2013), Fan et al. (2013)

2 Cost and quality e�ects on average FOB price and export quantity

3 Consumer welfare: intensive vs. extensive margin
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Model setup Firm problem

Stages of the game

1 Entry stage

�xed entry cost fe
random draw of capabilities: cost (ϕi) and quality (κi)
joint probability distribution: g(ϕ, κ)

2 Financial contracting and investment

investment choice: ei (process) and λi (quality)
loan contract with outside investor
monopolistic competition: price setting

3 Ex-post moral hazard: project choice

4 Production and pro�t realization
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Model setup Demand side and investment

Quality and process innovations

Capabilities Innovation bene�t costs

cost-based (ϕi) ) process (ei)
1
ϕi

ec
i

quality-based (κi) ) quality (λi)
1
κi

λa
i

where a, c > (σ� 1) (2� θ)

CES utility function: Q =
hR

i2Ω (λiqi)
σ�1

σ di
i σ

σ�1
with σ > 1

Demand for variety i: qi = λσ�1
i Q

� pi
P

��σ

Marginal costs: mc(λi, ei) =
λθ

i
ei
with 0 < θ < 1
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Model setup Financial contracting

Maximization problem

Export status: l 2 d, x
Fixed costs: fd + Ixfx ; iceberg-trade costs: τ > 1
Credit amount dl at gross interest rate β > 1

Firm's maximization problem:

max
pl, p�l , λl, el

πl = rl + Ixr�x �mc(λl, el) (ql + Ixτq�x)� kl

s.t. ql = λσ�1
l Q

� pl
P

��σ dl � fd + Ixfx + 1
ϕ ec

l +
1
κ λa

l (BC)

kl � βdl (PC) πl � b (fd + Ixfx) (ICC)

Choice of �rm manager (moral hazard, Holmstrom & Tirole, 1997):

diligent behavior: pro�t realization and loan repayment ) πl

shirking: no loan repayment ) private bene�t b (fd + Ixfx)
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Model setup Access to �nance

Marginal access curves in open economy

E�ciency: z = ϕaκc(1�θ)

Incentive compatibility constraint (ICC): πl(z) � b (fd + Ixfx)

) Cuto� e�ciency zl : marginal access to external �nance

Access to export market: zx > zd if
fd+fx

fd

�
1+ τ1�σ

��ac
γ > 1

κ

ϕ1=ϕ

z x

zd
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Credit constraints and within-�rm adjustments Quality and cost e�ects

Credit costs, innovation and prices

E�ect of credit costs on...

innovation choices: d ln el
d ln β = �

a
γ < 0 ; d ln λl

d ln β = �
c
γ < 0

optimal price setting:
d ln pl
d ln β =

a�cθ
γ ) pl =

σ
σ�1

λθ
l

el

γ = ac+ (1� σ) [a+ (1� θ) c]> 0

if a > c : cost e�ect dominates ) el
λl
# ) pl "

if a < c : quality e�ect dominates ) el
λl
" ) pl #

Importance of quality vs. cost e�ects

Relative scope for product di�erentiation:
1
κ λa

l
1
ϕ ec

l
= (1�θ)c

a

) Sutton (2001), Kugler & Verhoogen (2012)
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Credit constraints and within-�rm adjustments Quality and cost e�ects

Credit costs and vertical product di�erentiation

κ

ϕ1=ϕ

)1(

)2(

(1) low vertical di�erentiation

(2) high vertical di�erentiation

Proposition 1: E�ect of credit costs on �rm-level variables

If scope for vertical product di�erentiation high (low):

relative decrease (increase) in product quality

decrease (increase) of prices
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Credit constraints and within-�rm adjustments Quality and cost e�ects

Credit costs and average FOB prices

E�ect of credit costs on average FOB price & export quantity:

d ln px
d ln β

=
a� cθ

ac
b

β+ b| {z }
direct e�ect

+
θ

(1� θ) ac
d ln zd

d ln β| {z }
selection e�ect

d ln qx
d ln β

=
cθ � a

ac
b

β+ b| {z }
direct e�ect

+
a� θ

a
β

β+ b
� θ (c� σ+ 1)

γc (1� θ)

d ln zd

d ln β| {z }
selection e�ect

Proposition 2: E�ect of credit costs on average export performance

If scope for vertical product di�erentiation high (low):

decrease (increase) of average FOB price

increase (decrease) of average export quantity
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Credit constraints and within-�rm adjustments Quality and cost e�ects

Credit costs and consumer welfare

E�ect of credit costs on consumer welfare:

d ln W
d ln β

= �a+ c (1� θ)

ac| {z }
intensive margin

� 1
ac

�
γ

σ� 1
β

β+ b
� d ln zd

d ln β

�
| {z }

extensive margin

< 0

Proposition 3: E�ect of credit costs on consumer welfare

If scope for vertical product di�erentiation high:

stronger increase in cuto� e�ciency

stronger adjustment along intensive margin

weaker adjustment along extensive margin

stronger welfare loss
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Conclusion

Summary

Financial frictions and endogenous investment

Two sources of �rm heterogeneity:

cost-based capability ) process innovation
quality-based capability ) quality innovation

) e�ciency: credit access and export status

If the sectoral product di�erentiation is low (high),
an increase in credit costs leads to:

stronger price (quality) competition
higher (lower) FOB prices
lower (higher) average export quantity
stronger adjustment of intensive (extensive) margin
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Conclusion

Thank you very much for your attention!
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