
Simulated average cost trajectories, with & without learning

Fig II(a): No learning Fig II(b): With learning

Cost continues to fall after entry.



The key insights from this exposition are as follows:

1. With and without learning, the costs of exporters will be lower than the
costs of non-exporters. This re�ects self-selection into exporting.

2. With and without learning, �rms entering at t = 0 experience cost declines
before entering the export market (hinges on ct being serially correlated).

3. With and without learning, �rms exiting at t = 0 experience cost in-
creases before exiting from the export market (hinges on ct being serially
correlated).

4. With learning, there is continuing cost reduction after entry into the export
market as a result of exporting. This does not happen without learning.



5. With learning, �rms are prepared to export at higher costs than if there is
no learning.



4.2 Analysis of the data

� Plant-level data.

� Colombia: Virtually all plants with � 10 workers, 1981-1991.

� Mexico: 2,800 large �rms, 1986-1990

� Morocco: Virtually all plants with � 10 workers, 1984-1991.

� Construct balanced panels (suspect this is because it was easier to deal
with balanced than unbalanced panels, in those days...). Delete industries
that are not export oriented.



[Table I: some transitions into and out of exporting, though most �rms tend to
stay in or out of the export market]





4.2.1 Preliminary evidence: Comparing productivity trajectories

Two variables measuring e¢ ciency: average variable cost (AV C) and labor
productivity (LAB):

AV C =
labor & intermediate costs

output
;

LAB =
output

number of workers
:

These are purged of industrywide time e¤ects and some plant-speci�c char-
acteristics, so as to be comparable across di¤erent types of �rms in di¤erent
industries (check paper for details). Graphical analysis in �gures IIIa-c, IVa-c.
Have a look. The �ndings can be summarized as follows:



� Entrants generally do better than nonexporters and exiting plants: higher
labor productivity (due to more skilled labor) & lower average variable
costs.

� Little evidence of productivity gains following entry into foreign markets.
You �nd improved labor productivity for Colombian plants but not much
else.

4.2.2 An econometric test of learning e¤ects

� Basic idea is to estimate the cost function:

ct = g (wt; ct�1; yt�1) ;

where the main interest is to determine whether past exporting status yt�1
impacts current costs ct.



� The empirical speci�cation adopted by Clerides et al. is of the following
form (I have simpli�ed the algebra a little to highlight the main idea rather
than the details):

cit = �1ci;t�1 + �2yi;t�1 + zit�3 + �1i + �1it; (1)
Pr (yit = 1) = �

�

1ci;t�1 + 
2yi;t�1 + zit
3 + �2i + �2it

�
; (2)

where the �rst equation is a linear cost regression and the second equation
is a probit model of the decision to export. The key coe¢ cient here (in
order to test if there is learning) is �2. If �2 < 0 then this is evidence for
learning. Clerides et al. using several lags of c and y but the intuition is
unchanged.

� The terms �1i and �2i are time invariant unobserved terms that need to
be dealt with econometrically. Had they not been there, we would just
estimate (1) and (2) using OLS and probit, respectively (�2it is assumed
normally distributed).



� Basically, if we are using standard panel data techniques for nonlinear mod-
els (cf. Traditional Random E¤ects; see my Applied Econometrics Lecture
15), there is an endogeneity problem known as the "initial conditions prob-
lem". To deal with this, the authors adopt a method proposed by Heckman
in the early 1980s. No reason to get bogged down in the details - if you are
interested, check the material covered during the last hour of my Applied
Econometrics "revision class").

� [Table IIIa-b: Results for Colombia & Morocco (Mexico dropped due to
lack of data)]







Summary of results:

� Determinants of exporting:

� Plants with large capital stocks are more likely to be exporters - perhaps
because large �rms can accommodate high �xed costs of exporting.

� Plants that have lower marginal costs are more likely to be exporters
(though not obviously statistically signi�cant - because of collinearity,
apparently). Coe¢ cients on lags usually sum to a negative number.

� Previous export experience has a large positive e¤ect on current ex-
porting. Suggests high entry costs - why?

� Determinants of e¢ ciency (cost):



� Plants with larger capital stocks tend to have lower marginal costs,
suggesting increasing returns.

� Little evidence that exporting history contributes matters for marginal
costs - goes against the idea that there�s learning by exporting.



5 Learning from exporting in less developed coun-

tries

Bigsten et al. (2004)

Blalock and Gertler (2004)

Whereas most papers in this area seem to conclude that the positive association
between exports and e¢ ciency is due to self-selection rather than learning, there
is now some evidence that there is learning in less developed economies.

the paper by Bigsten et al. (2004) is one exception in this respect. This paper
provides cross-country evidence on the link between exports and e¢ ciency for



sub-Saharan Africa (Cameroon, Ghana, Kenya and Zimbabwe). These coun-
tries have had high trade restrictions in the past and are widely regarded as
technologically backward. In such economies the potential gains from exporting
are large. Exporting o¤ers the maximum scope for the increased discipline of
competition and contact with foreign customers provides the maximum scope
for learning opportunities. Arguably, if exporting induces e¢ ciency in any en-
vironment, it should do so in these economies.

Bigsten et al. �nd that, consistent with the learning-by-exporting hypothesis,
exporting impacts positively on productivity. Notice that this is not the typical
result in the literature. There is also some evidence for self-selection into
the export market, thus suggesting that causality runs both from exporting to
e¢ ciency and from e¢ ciency to exporting.



5.1 Blalock and Gertler (2004): Indonesia

� estimating production functions using a panel dataset of Indonesian man-
ufacturing establishments from 1990 to 1996

� �nd that �rms experience a jump in productivity of about 2% to 5% fol-
lowing the initiation of exporting

� Main hypothesis: The hypothesis is that exporting increases �rm productiv-
ity through learning, de�ned broadly to include knowledge, technology, and
operational e¢ ciencies gained from participation in international markets

� Exporting & productivity are positively correlated - but what about causa-
tion?



� Recall the mechanism generating self-selection: �rms incur a large �xed
cost to enter export markets, and therefore, only the more productive �rms
are pro�tably able to export.

� Blalock and Gertler �nd that productivity gains follow the initiation of
exports rather than precede it.

� Overall policy conclusion: "�rms in the poorest countries may have much
more to gain from exposure to international export markets" (p.398).

5.1.1 Why learning?

Two reasons why exporting may lead to an increase in �rm productivity:



� Exporting �rms may receive technical assistance from overseas buyers.
Overseas buyers may share knowledge of the latest design speci�cations
and production techniques that might otherwise be unobtainable. Might
be particularly important if the transaction involves some degree of cus-
tomization (e.g. conforming to IKEA�s speci�cations)

� Exporting �rms must innovate rapidly to remain viable in competitive
international markets.

5.1.2 Indonesian manufacturing and export policy

� Indonesia shifted from a policy of import substitution to one of export
promotion in the mid-1980s. Substantially reduced import tari¤s, reformed



customs administration, and introduced a more generous duty drawback
scheme (allowed exporters to reclaim duties paid on inputs used to fabricate
exported goods).

� Dramatic increase in exports beginning in 1989.

� Data used in the present paper: 1990-1996.

� [Table 1: Rapid increase in the number of exporters (note: headings "ex-
porting" & "not exporting" probably swapped round)]



Headings mixed up, surely (see Table 2)



� Main dataset: Annual manufacturing survey conducted by the Central Bu-
reau of Statistics in Indonesia. Designed to be a complete annual enumer-
ation of all manufacturing establishments with 20 or more employees from
1975 onwards (i.e. a census, for this sub-population).

� Includes data on industrial classi�cation (5-digit ISIC), ownership (public,
private, foreign), exports, status of incorporation, assets, asset changes,
electricity, fuels, income, output, expenses, investment, labor (head count,
education, wages), raw material use, machinery, and other specialized ques-
tions.

� Data not perfect of course. Missing values; obvious errors; misreporting
for tax type reasons, etc. A fact of life when doing this kind of research.
How might it a¤ect the results?



� Output, materials, and capital are de�ated in order to express values in
real terms. Important!

� Sample is limited to wholly Indonesian-owned �rms (foreign-owned �rms
more outward oriented and probably more productive - so delete them).

� [Descriptive statistics in Table 2]



•24% of the firms are exporters. 
•Exporters are larger than non‐exporters. 



Identification and Estimation

• Goal: To identify and estimate the effect of exporting on productivity. 

• Estimate an establishment‐level translog production function, which is flexible 
(in what sense?). 

• In effect: Ask whether the “residual” in the production function is correlated 
with exporting, controlling for the inputs used in production.

Type of specification:

Managers observe this (unobserved to econometrician)…. But not this term…. 
So we have the usual endogeneity problem (inputs chosen in view of ω(it))

Most important coefficient



Three ways of addressing the endogeneity problem:

� Adding �xed e¤ects in the usual manner.

� Controlling for idiosyncratic time-varying shocks with proxy estimators.
Olley-Pakes (OP) type approach: Under certain assumption (see my lecture
on trade liberalization), and increase in investment indicates a positive
idiosyncratic shock (it "tells" you what the unobservable term !it must
be). Authors modify the OP approach in three ways - I think what they
are doing is not strictly correct from a theoretical point of view - e.g. as
far as I understand you can�t include �xed e¤ects, which they do - but in
practice it may not matter very much. Check details on p.404 if you are
interested



� Testing the ordinal sequence of productivity increases and exports.

� Suppose self-selection, rather than learning, is the key mechanism
driving the correlation between exporting and productivity. The theo-
retical mechanism underlying self-selection is that there is a �xed cost
associated with exporting.

� Hence if there is self-selection you�d expect that �rms will enter the
exports market (i.e. incur the �xed cost) only after productivity rises
su¢ ciently for exporting pro�ts to justify the expense.

� Thus, if productivity gains precede exporting you might conclude that
exporting is the result of, rather than the cause, of e¢ ciency.

� Also, if there really is learning, then we would expect it to be permanent
and to not disappear if the �rm stops exporting. Therefore: examine
whether productivity drops after �rms stop exporting.



5.1.3 Results

� Pooled OLS; Fixed E¤ects; Proxy Variable (OP; Levinsohn-Petrin) meth-
ods: exporting increases productivity by about 2% to 5%.

[Table 3]

� Investigate the evidence for the alternative story (self-selection). Check:

� Is productivity higher in the year before �rms initiated exporting (if yes,
then suggests selection - why?)

� Do productivity gains persist even after exporting stopped (if yes, then
suggests learning - why?)



Table 3

Estimation of a translog production function on a sample of wholly Indonesian-owned factories from 1990 to 1996

Dependent var.: log(output) OLS F.E. Olley–Pakes Levinsohn–Petrin

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Exported current year

(0=N, 1=Y)

0.028

(5.23)

0.049

(7.98)

0.016

(1.89)

0.025

(4.69)

0.045

(4.14)

0.049

(7.90)

0.019

(3.85)

0.018

(3.54)

0.051

(8.51)

0.050

(8.31)

log(labor) 0.822

(51.74)

0.701

(25.91)

0.743

(26.32)

0.774

(46.23)

0.649

(12.60)

0.685

(24.85)

0.865

(53.32)

0.863

(53.34)

0.694

(25.80)

0.690

(25.66)

log(capital) 0.310

(42.38)

0.147

(12.27)

�0.694

(3.12)

0.005

(0.04)

�0.847

(2.92)

�0.021

(0.16)

�0.029

(0.31)

0.098

(1.05)

0.163

(1.34)

0.193

(1.60)

log(materials) 0.040

(5.28)

0.306

(26.08)

0.017

(1.39)

0.041

(5.34)

0.355

(15.44)

0.307

(26.06)

�0.051

(6.64)

�0.050

(6.54)

0.257

(21.23)

0.264

(21.85)

log(K)*log(K) 0.014

(28.94)

0.007

(11.22)

log(L)*log(L) 0.013

(5.54)

0.038

(10.86)

0.006

(1.50)

0.012

(4.98)

0.037

(5.36)

0.037

(10.63)

0.013

(5.59)

0.013

(5.74)

0.036

(10.69)

0.038

(11.14)

log(M)*log(M) 0.073

(142.64)

0.048

(71.15)

0.079

(89.25)

0.072

(142.17)

0.053

(37.01)

0.048

(71.00)

0.069

(141.72)

0.069

(141.66)

0.048

(72.02)

0.048

(71.78)

log(K)*log(M) �0.059

(70.13)

�0.033

(29.80)

log(K)*log(L) 0.043

(24.62)

0.034

(14.07)

log(L)*log(M) �0.096

(53.82)

�0.094

(40.51)

�0.102

(33.74)

�0.096

(53.55)

�0.110

(22.18)

�0.094

(40.38)

�0.097

(56.14)

�0.098

(56.83)

�0.093

(41.18)

�0.094

(41.69)

Constant 3.463

(45.66)

3.321

(34.81)

6.736

(9.76)

5.161

(13.65)

6.384

(6.99)

3.889

(9.19)

4.948

(17.19)

4.195

(13.82)

3.235

(8.69)

2.671

(7.00)

Observations 73,635 73,635 23,440 73,635 23,440 73,635 73,396 73,635 73,396 73,635

R-squared 0.95 0.78 0.96 0.95 0.79 0.78 0.95 0.95 0.79 0.79

No. of factories 20,446 20,446 10,863 20,446 10,863 20,446 20,414 20,446 20,414 20,446

All monetary values are displayed in 000s of 1983 rupiah. Year and region–year dummies are included in all regressions but are not reported.

Absolute value of t statistics in parentheses.

(1) OLS estimation, (2) factory fixed-effect estimation, (3) Olley–Pakes estimation on observations reporting positive investment, (4) Olley–Pakes estimation on all observations with

indicator variable for nonpositive investment observations, (5) Olley–Pakes estimation with fixed effects on observations reporting positive investment, (6) Olley–Pakes estimation

with fixed effects on all observations and an indicator variable for nonpositive investment observations, (7)–(10) estimation of (3)–(6) using Levinsohn–Petrin estimator and

substituting electricity for investment. bNo. of factoriesQ indicates the number of unique establishments in the fixed-effect estimations.Year and year–region indicator variables are

included but not reported.
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Previous
model

Add dummy: 
prior to 
exporting

What matters is 
whether you’ve ever
exported (persistence = 
learning)



[Table 4]



� Industry analysis shown in Table 6. 10 di¤erent sectors. The e¤ect of
exporting is positive & signi�cant in 7/10 cases.

� Comparison of the characteristics of treatment factories prior to export-
ing (those that got "treated" by exporting) and "control" factories (non-
exporters). Recall the logic: if treatment is randomized (clearly not the
case here) then there should be no systematic di¤erence between those
that were actually treated and those that were not.

� Results indicate one should not reject the hypothesis that the treatment
factories prior to exporting were equal in performance to the control fac-
tories.



5.1.4 Conclusions

� Evidence that Indonesian �rms experience a jump in productivity by 2% to
5% upon entering export markets

� Interpretable as a learning e¤ect.

� This conclusion is di¤erent from those in the majority of earlier studies
that found evidence of selection of better �rms into export markets but no
evidence of learning.

� Explanation: Indonesia�s relatively low level of development in comparison
to the more technologically advanced economies examined in earlier work.



� Similar to what has been found for Sub-Saharan Africa.

� Suggests that �rms in poor countries have much to learn from their trading
partners. Policies encouraging �rms to export may lead to productivity
gains from learning.



5.2 Bigsten, Söderbom and others (2004): Sub-Saharan

Africa

� Modifying the econometric framework proposed by Clerides et al. (1998),
Bigsten and et al. (2004) estimate the e¤ect of exporting on produc-
tivity using a production function approach and survey data (RPED) for
Cameroon, Ghana, Kenya, and Zimbabwe.

� Production function:

yit = �yi;t�1 + (1� �) [�nnit + �kkit + �mmit + �eeit+]
+�exportsi;t�1 + controls+ �i + �it;

where i and t are �rm and time indices, respectively, yit is log output, nit is
log employment, kit is log capital stock, mit is log raw material, eit is log



indirect costs (for instance electricity, water, transport etc.), exportsi;t�1
is a dummy variable equal to one if the �rm exported in the previous
period and zero otherwise, controls is a vector of control variables (dummy
variables for country, industry, time and ownership), �i is an unobserved
�rm speci�c e¤ect and �it is a residual. Given this speci�cation, � is the
e¤ect of exporting on productivity - i.e. the "learning" e¤ect.

� Following Clerides et al., we also model export participation as a function
of past productivity and past exporting.

� [Summary statistics and results in Bigsten et al: Tables 2 & 4]



The usual pattern: exporters are larger, more productive,…..



TABLE 2
SELECTED MAXIMUM LIKELIHOOD ESTIMATES: COBB-DOUGLAS OUTPUT

PRODUCTION FUNCTION AND EXPORT PROBIT

[1] No firm effects [2] Bivariate [3] Non-parametric
normal firm bivariate firm

effects (CLT) effects (NPML)

The Production Function
yt-1 0.155 0.098 0.118

(8.398)** (5.166)** (6.396)**

exportt-1 0.069 -0.001 0.067
(2.111)* (0.126) (2.147)*

kt 0.023 0.027 0.034
(2.300)* (2.521)* (3.474)**

nt 0.103 0.142 0.112
(5.518)** (6.626)** (6.013)**

mt 0.632 0.667 0.668
(37.763)** (41.311)** (40.631)**

et 0.093 0.089 0.083
(6.535)** (6.235)** (6.100)**

The Export Equation
(yt-1 - nt-1) 0.061 0.086 0.270

(0.205) (0.177) (0.766)

exportt-1 2.022 -0.354 1.081
(10.758)** (0.908) (3.046)**

(kt-1 - nt-1) 0.065 -0.053 0.039
(0.868) (0.436) (0.446)

(mt-1 - nt-1) 0.203 0.641 0.061
(0.849) (1.713)+ (0.225)

(et-1 - nt-1) -0.111 -0.411 -0.142
(1.062) (2.122)* (1.138)

nt-1 0.273 2.096 0.593
(3.418)** (5.752)** (3.284)**

ση 0.270 0.223 0.242
σµ 0.160 0.126
σψ 2.804 0.803
ρηω 0.076 -0.226 0.038
ρµω 0.330 -0.018

Log likelihood value -390.93 -353.57 -332.37
Number of firms 289 289 289

Note: The dependent variable in the production function is the log of gross output. The dependent
variable in the export equation is a dummy variable equal to one if the firm exports and zero
otherwise. All regressions include dummy variables for country, industry, ownership and time.
The numbers in ( ) are t-statistics based on asymptotic standard errors. Significance at the 1 per
cent, 5 per cent and 10 per cent level is indicated by *, ** and + respectively. 
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� Bottom line: The quantitative e¤ect of exporting appears to be large:
exporting is associated with a short-term productivity gain of 7�8 percent
in an output production function, which corresponds to productivity gains
in terms of value added of 20�25 percent in the short run and up to 50
percent in the long run.

� Van Biesebroeck (2005) reports similar results using a larger dataset.




