
International Trade and Macro:
Sunk-cost models in practice



Putting the model to work

I Sunk-cost models models have been used
I To recover trade costs across time, industries, and countries

I To study the response of exports, entry, etc. to changes in policy,
shocks,. . .

I Today: Das et al. (2007)
I A “structural IO” approach

I Lots of heterogeneity

I High-powered econometrics
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Export profits

I Firm i , potential export profit

log(π∗it ) = ψ0zi + ψ1et + νit

I zi = firm-specific, time-invariant characteristics

I et = log real exchange rate, follow AR(1) process

I νit = shocks to factor prices, productivity, demand,. . .
I Model this as sum of m AR(1) processes

I Let x be the components

I No data on export profit (no export production costs, just total)

I Cannot directly estimate the parameters
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Some profit function math

I Assume monopolistic competition, η1 > 1 is the elasticity

π∗it = η−1
i × Rf∗

it

I Take logs, substitute into LHS of profit function,

log(Rf∗
it ) = log(ηi ) + ψ0zi + ψ1et + νit

I Notice the extra heterogeneity in ηi

I This also introduces a “incidental parameters problem”
I Assume that ηi = (1 + v)ηd

i , a bit more math. . .

1− Cit

Rit
= η−1

i

(
1 + v

Rd
it

Rit

)
+ ξit

I Adds data on domestic revenue and costs, introduces n more
equations and three (v , σξ, λξ) new parameters
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Fixed costs

I The “continuation cost:” γF − ε1it

I γF common across firms, ε1it idiosyncratic

I The start-up cost: γszi + ε1it − ε2it

I γs vector of coefficients, zi same characteristics in π

I Fixed cost shocks (ε) are
I Normal, serially uncorrelated

I Orthogonal to e and ν

I Let y ∈ 0,1 be the export indicator

u() = π∗(et , xit , zi )− γF + ε1it if yit = 1 and yit−1 = 1
u() = π∗(et , xit , zi )− γF − γszi + ε2it if yit = 1 and yit−1 = 0
u() = 0 if yit = 0
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The export decision

I The recursive problem is

Vit = max
yit

u(et , xit , zi , εit , yit , yi,t−1|θ) + δEtVit+1

I Where θ is the parameter vector, δ is the discount rate, and

EtVit+1 =

∫
e′

∫
x′

∫
ε′

Vit+1 × fe(e′|et , θ)fx (x ′|xit , θ)fε(ε′|εt , θ)dε′dx ′de′

I Which generates the usual discrete-choice exporting rule

yit = 1 if u(et , xit , zi , εit ,1, yi,t−1|θ) + δ∆EtVit+1 > 0

where
∆EtVit+1 = Et [Vit+1|yit = 1]− Et [Vit+1|yit = 0]
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Data

I Colombian firm-level data 1981–1991
I Rf

it ,R
d
it ,Cit ,et , zi

I Focus on three industries: leather, knitted fabrics, basic chemicals

I Colombian export boom over this period (RER depreciation)
I RER depreciates 33 percent

I Exports grow: 26, 16, 19 percent per year

I Export participation: 12→18, 50→58, 42→50
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Identification

I ηi , v : variation in Rit/Cit , Rf
it/Rit

I ψ and x process params: variation in export revenue across plants
and time

I Sunk cost params: export behavior of firms with similar potential
export profits, but different export history

I fixed cost params: exit behavior of firms (given a sunk cost value)

I Estimation: MCMC

I Number of x = 2; δ = 0.9,

I zi = big and small by 1981 domestic revenues

I Exchange rate estimated directly from data
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Profit function parameter estimates

I Big firms earn bigger export profits

I Leather and knitted have big RER elasticity

I Strong serial correlation in plant shocks (λx )

I Average elasticities: 14.2, 13.0, 12.7

I η = ηd (1 + v); for chem and knits, foreign markets are tougher
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Fixed cost estimates

I Entry costs
I Small producers $412k–430k

I Large producers $344k–402k

I These are big!

I Actual entry costs paid are lower: Enter when ε draws are
favorable

I Fixed costs
I Close to zero

I Large standard deviation—fixed cost matter sometimes
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 858 S. DAS, M. J. ROBERTS, AND J. R. TYBOUT

 a: Leather Products
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 FIGURE 1.-Plant export value and sunk entry costs.
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 a Leather Products

 o0

 0

 1 10 20 30

 plant rank - sorted by value

 b : Knitting Mills

 Ch
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 plant rank - sorted by value

 c: Basic Chemicals

 C,, _

 cooo
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 plant rank - sorted by value

 --- probability of remaining in -- probability of entering

 FIGURE 2.-Probability of exporting conditional on plant history.
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 EXPORT DYNAMICS 861

 a: Leather Products

 1

 o

 c O

 o

 S1 10

 plant rank - sorted by value

 b: Knitting Mills
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 plant rank - sorted by value

 c: Basic Chemicals current profit

 -.~--- plant value -'--- current profit

 FIGURE 3.-Value of exporting and current profit for nonexporting plants.
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 Number of Exporting Plants

 CI

 2 4 6 8 10
 year

 Export Revenue

 o0

 2 4 6 8 10

 year

 Knitting Mills ---- Leather Products

 .... Basic Chemicals

 Co
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 00----?

 -0- KntigMls .--Late mut
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 FIGURE 4.-Export response to a correctly perceived 20 percent devaluation.

 regime change, is summarized in Figure 4. In the top panel, the predicted cu-
 mulative percentage change in the number of exporters is graphed for each
 industry. Knitting mills show a 37 percent increase in the number of exporters
 over a 10-year period, while the number of leather products exporters only
 rises 14 percent, and the number of basic chemicals exporters only rises 4 per-
 cent. This relatively strong entry response among knitting mills largely reflects
 the fact that few mills were exporting in 1981. (Only 5 of 64 knitting mills were
 already exporting, compared to 17 of 32 basic chemical plants and 14 of 40
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 (O

 C,)0

 wl-

 2 4 6 8 10

 year

 --=-- Revenue, Perceived - --- Revenue, Unperceived

 - - - -- Number, Perceived - _- - Number, Unperceived

 FIGURE 5.-Response to a perceived versus unperceived regime shift: 20 percent steady state
 devaluation, knitting mills.

 5.3. Alternative Policies to Subsidize Exports

 The case for export promotion policies is controversial.31 Nonetheless, it is
 quite common to find significant promotional regimes in place. In this section,
 we shall ignore the question of whether export promotion is desirable and ad-
 dress the positive issue of how effective various types of promotion are in terms
 of their impact on export volumes.
 Aside from currency devaluation, governments in developing countries and
 elsewhere have used a variety of tools to encourage manufactured exports.
 (Panagariya (2000), provided a critical review.) In terms of value, the most
 significant incentives are usually direct subsidies linked to plants' export rev-
 enues.32 Preferential credit and insurance are commonly provided by offi-
 cial export promotion agencies and/or administered through the financial sec-

 31Those who advocate export promotion (e.g., Westphal (2002)) argue that exports generate
 various positive spillovers, while those who are opposed to export promotion (e.g., Panagariya
 (2000)) discount the importance of these spillover effects.
 32In Colombia, the most important subsidy has been a tax rebate that is proportional to foreign
 sales. This rebate has been delivered in the form of negotiable certificates (Certificado Abono
 Tributarios) that recipients can use to retire their taxes or sell on a secondary market. Other ex-
 port subsidies have included a duty drawback scheme (Plan Vallejo), insurance against exchange
 rate risk on dollar-denominated export loans (discontinued in 1977), and subsidized export credit
 (from PROEXPO). As Ocampo and Villar (1995) documented, the combined value of these sub-
 sides fluctuated between 16 and 27 percent of export sales for manufacturing overall during the

This content downloaded from 
������������128.104.141.59 on Wed, 22 Sep 2021 14:04:25 UTC������������� 

All use subject to https://about.jstor.org/terms

This version: September 22, 2021 15



References
Das, Sanghamitra, Mark J. Roberts, and James R. Tybout (2007). “Market entry costs, producer

heterogeneity, and export dynamics.” Econometrica 75 (3), pp. 837–873.

This version: September 22, 2021 16


	References

