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Abstract

A semiparametric varying coeflicient model is used to explore
the heterogeneity in returns to export promotion across
countries. Differences in characteristics of export-promo-
tion agencies drive the heterogeneity in returns. Interestingly,
characteristics that matter for export growth do not nec-
essarily matter for GDP per capita growth. A 1 percent
increase in export-promotion budgets is associated with an

average increase in exports of 0.10 percent and an average
increase in GDP per capita of 0.06 percent. However, these
average returns hide a lot of heterogeneity. Returns in terms
of exports vary from 0 percent in Cyprus and Vietnam to
0.22 percent in Portugal. Returns in terms of GDP per
capita show less heterogeneity, varying from 0.05 in Malawi
t0 0.10 percent in Portugal and Nicaragua.
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1. Introduction

Export-promotion agencies (EPAs) are present in most countries. EPAs’ activities include financial as-
sistance (credit, insurance), market intelligence (firms and products), technical assistance for transport
logistics, product certification, and participation in trade fairs. They differ in their economic size and
their governance, and they engage in different types of activities. Forinstance, the export-promotion bud-
get to export ratio varies from 4.84 percent in Rwanda to 1 percent in Brazil, 0.04 percent in Chile and
0.01 percent in Vietnam. The budgets vary from USD 500 million in the United Kingdom to USD 60,000
in Sierra Leone. Few are fully financed by the private sector (Hong Kong), while most are fully financed by
the government (Chile). Some EPAs spend more than 75 percent of their budget on established exporters
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(Canada); others only focus on new or non-exporters. Some only focus on small and medium-size firms
(Uruguay); others spend more than 75 percent of their budget on large firms (Honduras). Some promote
exports across all sectors (Philippines) while others focus on a more limited range of sectors (France).
The objective of this project is to find out which of these EPAs’ characteristics are associated with more
exports and higher GDP per capita growth.

Merging data from three rounds of EPAs’ surveys conducted between 2005 and 2014, the study ob-
tains an unbalanced panel across developing and developed countries with information on EPAs’budget,
funding sources, and activities. To better understand why some EPAs may be more efficient than oth-
ers, the study explicitly models with the help of a semi-parametric varying coefficient model (see Park
et al. 2015 for a recent review) the heterogeneity in returns to export-promotion budgets as a function
of EPAs’s characteristics. The study finds that the returns in terms of export growth associated with a 1
percent increase in export-promotion budgets varies from 0 percent in Cyprus and Vietnam to 0.22
percent in Portugal. The returns in terms of GDP per capita vary from 0.05 in Malawi to 0.10 percent in
Portugal and Nicaragua. These differences at the country level are explained by differences in agencies’
characteristics. The study finds that EPAs that have a larger share of their budget coming from fees for
services provided, or spend a larger share of their budget on marketing activities as well as nonmatch-
ing grants, or have a strategic mandate to target export promotion of a few sectors or destinations have
larger returns in terms of exports. Of all these characteristics only the share of expenditure on marketing
activities matters for GDP per capita returns.!

These results are important for at least three reasons. First, they help identify the export-promotion
strategies and EPAs’ characteristics that are associated with higher returns. They are therefore a valu-
able guide to EPAs that want to help exporters, and can help define best practices in export promotion.
Second, to the authors’ knowledge, this is the first study to quantify returns in terms of GDP per capita.
This is important because export growth cannot be the ultimate goal of export-promotion policies, but
rather an instrument to achieve broader social and economic welfare, which is here proxied by GDP per
capita. Interestingly, the results highlight that what may be good for export growth may not necessarily
be good for GDP per capita growth. This is crucial and suggests that the exclusive focus on exports in the
evaluation of EPAs may be misleading. Some interventions, such as expenditure in nonmatching grants,
may generate export growth, but they do not lead to GDP per capita growth. Third, by explicitly model-
ingthe heterogeneity in returns this study’s identification strategy addresses the problem of causalityin a
statistically more satisfying manner than existing studies that simply focus on average returns.?

Toseethis, note thatin most studies measuring average returns causality is established through the use
ofaninstrumental-variable estimator, which assumes that returnsto export promotion arehomogeneous
across countries (see, for example, Lederman, Olarreaga, and Payton 2010). As any export-promotion
expert would argue, this is unlikely given that export promotion agencies differ significantly in their
institutional set-up and programs. The use of instrumental variables will then identify the averagereturns
associated with variations in export-promotion budgets that are caused by variations in the instrumental
variables (or IVs). Clearly, the larger the unexplained heterogeneity in the returns to EPA budgets, the
larger the difference between the returns identified by altering IVs (the so-called local average treatment
effects, or LATE, which vary with the choice and values of IVs), and thelarger their difference with respect
totheaverage returns overthe entire population (the so-called average treatment effect, or ATE). In other
words, the returns to export promotion that are identified are a function of the choice and value of the
instruments that are used.3

1 Inthesurvey,the studyexplicitly defines marketing activities as including trade fairs, trade missions, follow-up services
offered by representatives abroad, and importer missions.

Asusual, thereis no freelunch, and the authors discuss limitations to their methodology in the conclusion.

Thisand its consequences havebeen thoroughly discussed by Heckman, Urzua, and Vytlacil (2006) among others.



It is also important to note if the impact of export promotion depends on EPA’s characteristics, and
this heterogeneity is not modeled by the econometricians, it will necessary appear in the error term. In
this case, itis difficult to imagine that an instrument exists that will pass both the inclusion and exclusion
restrictions. Indeed if the instrument is highly correlated with the EPA’s budget and therefore passes the
inclusion restriction, it will also very likely be highly correlated with the unmodeled heterogeneity of the
impact of EPA’sbudget, which appears in the error term. This violates the exclusion restriction.

To explicitly capture the heterogeneity in returns and circumvent the problems described above, this
studyreliesonanidentificationstrategybased on asemi-parametric varying coefficient model that explic-
itly models the heterogeneous impact of the export-promotion budget on exports and GDP per capita as
afunction of EPA’s characteristics. The varying coefficient model has atleast two interesting properties:*
First, by reducing the extent of unexplained heterogeneity, it reduces the variation of the LATE (and thus
its distance to the ATE). Tosee this, note that if it were possible to explicitly model all the heterogeneity in
returns, the LATE would necessarily be equal to the ATE. In such a case, the identified returns no longer
depend on the choice of instruments, although the estimates (numerically) do. Typically, however, there
is a huge overlap between effect modifiers (the factors driving the varying coefficients) and the IVs. This
is why Moffitt (2008) recommends to include them all.> This explains why only a reasonable modeling
of the heterogeneity correlated with the IVs provides a reasonably interpretable parameter estimates. It
also makes the required assumptions on the IV estimator more credible: In a model where coefficient
B varies over countries, say Y. = Bo + Bln(budget). + &, one needs all instruments for budget to be
independent of this variation (noncausality is not sufficient) unless the variation in 8. is modeled. Tofind
instruments that are independent from budget-returns but can predict budget well is extremely unlikely.
In sum, the explicit modeling of the heterogeneous impact as a function of EPAs’ characteristics helps to
simultaneously address the potential endogeneity bias, and disentangle which agencies’ characteristics are
correlated withhigherreturns.

Early assessments of the impact of EPAs (Keesing and Andrew 1991; Keesing and Singer 1991) were
quite critical of their performance in developing countries. EPAs in those countries were criticized for
being inadequately funded, suffering from government involvement, and hiring staff that was bureaucratic
rather than client oriented. As a result, many development institutions withdrew their support to EPAs.
These criticisms of early EPAsled to important reforms in the ways EPAs operate in most countries today.
Moreover, the antiexport bias due to protectionist policies in most developing countries up to the 1980s
has been significantly reduced. When EPAs were evaluated 20 years later, quantitative assessments of
the role of export promotion were more positive. Rose (2007) stated that the presence of a diplomatic
representation (e.g., a consulate) can increase bilateral exports by 6 to 10 percent. Lederman, Olarreaga,
and Payton (2010) estimated that on average a 1 percent increase in export-promotion budgets leads to
a0.05 percentincrease in exports.

These early quantitative assessments of export-promotion programs focus on the average impact of
export-promotion programs, and ignore in their quantification the heterogeneity of the impact due to
different types of governance, funding sources or activities of EPAs. They also exclusively focus on the
impact of the programs on exports, and ignore the broader question of the impact of export promotion
in terms of GDP per capita. All these are important unanswered questions for policy makers and export-
promotion experts. This paper fills these gaps.

There is also a large and growing literature using firm-level data that explores which are the types
of firms that benefit the most from export promotion. Volpe and Carballo (2008) found that export
promotion affects exports mainly along firm’s extensive margin in terms of both new export markets

4  Fordetailsand more discussion, see Sperlich and Theler (2015) or Benini, Sperlich, and Theler (2016).

5 Thisideaisactually related to the so-called local instrumental variable estimator of Heckman (2010). Both focus on the
heterogeneity of returns withrespectto propensityscores.
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and products, but has little impact on the intensive margins of exports in a sample of Peruvian firms.
Volpe and Carballo (2010) found that smaller firms are more likely to benefit from export-promotion
services in Chile. Broocks and Van Biesebroeck (2017) confirm that export promotion works mainly
through the extensive margin in asample of Belgian firms, but experienced exporters observeincreasesin
their intensive margin. Cruz (2014) and Broocks and van Biesebroeck (2017) provide evidence of export
promotion helping firms enter export markets in Brazil and Belgium, respectively. Lederman, Olarreaga,
and Zavala (2016) showin a sample of Latin American firms that export promotion helps firms enter into
and survive in export markets, but has little impact on the intensive margin. Van Biesebroeck, Konings,
and Martincus (2016) show that export promotion has helped Belgian and Peruvian firms survive in
export markets during the great recession. Cadot et al. (2015) show a positive impact of export-promotion
programs in Tunisia, but it tends to be short-lived.

More recently, randomized experiments at the firm level have shown that the returns to export pro-
motion can be large. Atkin, Khandelwal, and Osman (2017) conduct an experiment where they offer to a
random set of firms the opportunity to export high-quality carpets toretailersin the United States and Eu-
rope. They found that treated firms had anincrease in profits of around 20 percent and larger increases in
the quality of goods they produced, which is consistent with learning-by-exporting. Breinlich et al. (2015)
also conduct a controled trial by providing targeted information to a randomly selected set of firms re-
garding the benefits and costs of exporting. Their objective is to assess the role that information plays
on the perceptions that firms have about the costs and benefits of selling in international markets. They
found that treated non-exporters become less likely to export, whereas treated exporters become more
likely to export, suggesting that the provision of information can have an impact on firms’ behaviour.

The advantage of the literature using firm-level data is that it can better identify the type of firm or
worker that is benefiting from the program, and the channels through which export promotion affects
export growth (e.g., extensive versus intensive margins). The disadvantage of microdata is that it is not
clear how to aggregate results from individual firms or workers to obtain an impact on total exports or
GDP. This is important, because the cases for and against export promotion are often based on exter-
nalities (positive and negative). By simply observing that firms benefiting from export promotion tend to
export larger amounts than firms that do not benefit from the program, it is not possible to assess how
big the aggregate impact is and not even the sign of that impact. It is potentially conceivable that badly
designed export-promotion schemes will lead to a larger fall in exports of firms not benefiting from the
program than the increase in exports of firms that benefit from the program. This paper takes the alter-
native route, which is to work with aggregate data directly. But it should be clear that these two types of
analysiscomplement each otherastheyhelp address different questions.

Section 2 discusses the surveys of EPAs used to construct the dataset, and provides some descriptive
statistics regarding budget, sources of funding, governance, and activities of EPAs. Section 3 presents the
empirical strategy followed to estimate the heterogeneity in returns to export-promotion programs in
terms of both exports and GDP per capita. Section 4 presents the results, and section 5 concludes.

2. Data Sources and Summary Statistics

The study merged information from three rounds of EPAs’ surveys. The first survey was conducted in
the fall of 2005 by the World Bank and was the base for the study in Lederman, Payton and Olarreaga
(2010). The second round was conducted in the fall of 2010, also by the World Bank, and the final round
was conducted in the fall of 2014 by the International Trade Center (ITC).

The initial survey contacted all EPAs in the ITC’s contact information database available on the ITC’s
web page in 2005. The list was complemented with the help of World Bank country economists who
provided contact information on national EPAs that were not listed in the ITC database. A total of 116
EPAs were contacted by email; 92 answered of which only 4 percent declined. In 2010, the same 116



EPAs were contacted, and 93 answered positively.® In the fall of 2014, the ITC survey concentrated on
EPAs in 14 European countries, all of which responded positively.” The study therefore was left with an
unbalanced panel containing information on EPAs’budget, sources of funding, governance, and activities
for 94 countries.

The survey contains 19 questions in order to better understand the budget, sources of funding, gover-
nance, and activities of EPAs around the world.® The choice of questions was carefully designed with the
the help of the best export-promotion experts in the World Bank and the International Trade Center, as
well as practitioners from the European Trade Promotion Organization. The questions try to get to what
are considered best practices in export promotion. Table 1 provides summary statistics for the variables
used in this paper. It is important to note that this is an unbalanced panel so the averages are not neces-
sarily for the same time period for each variable. Also, for non-European countries the sample stops in
2010, whereas for some European countries the sample only startsin 2010. The unbalanced nature of the
panelisaddressed using country and year fixed effects in the econometric specifications.

Also note that all questions regarding the share of the budget spent on different activities or type of
firms, or coming from different sources vary in a scale from 1 to 6. It takes the value 1 if this share is 0, the
value 2 if the share is between 0 and 10 percent, the value 3 if the share is between 10 and 25 percent, the
value 4 if the share is between 25 and 50 percent, the value 5 if the share is between 50 and 75 percent,
and the value 6 if the share is between 75 and 100 percent.

Theshare ofthe private-sector seats on the executive board is measured in percentage points by simply
taking the number of seats in the hands of the private sector and dividing them by the number oftotal
seats in the executive board.

Table 1. Summary Statistics

Variable Mean Std. Dev. Min. Max.
Log of nonoil exports of goods and services (USD) 22,910 2.427 16.251 28.51
Log of EPA budget (USD) 15.904 2.121 11.512 20.22
Log of GDP per capita (USD) 8.469 1.570 4.968 12.18
Log of population 15.924 1.726 11.123 21.01
Budget coming from fees for services 1.940 1.197 1 6.00
Public source of funding 4.924 1.656 1 6.00
Budget spent on marketing 3.512 1.087 1 6.00
Budget spent on export support services 2.658 0.976 1 6.00
Budget spent on nonmatching grants 1.77 1.22 1 6.00
Budget spent on non-exporters 2.166 1.130 1 6.00
Budget spent on established exporters 4.309 1.241 1 6.00
Budget spent on small firms 3.759 1.020 1 6.00
Budget spent on medium-size firms 3.807 0.982 1 6.00
Share of private sector over total at board 0.477 0.295 0 1.00
Rank of EPA responsibility 2.532 1.094 1 5.00
Strategy targets exports in all sectors and destinations 1.665 1.245 1 7.00

Source: Exports, GDP per capita and population are from WDI. EPA variables are from the three EPA surveys
Note: Units for nonoil exports are thousand of US dollars, units for EPA budget and GDP per capita are US dollars. For the construction of variables relating to EPA’s
functioning see the text.

6  Theresponse rates is around 80 percent, which is astonishing for an email survey. The high response rate is probably
explained by the numerous follow-ups done by phone.

7 Theseare Austria, Belgium, Bosnia, Cyprus, Denmark, Estonia, Iceland, Italy, Lithuania, Malta, Netherlands, Slovenia,
Switzerland, and the United Kingdom.

8 Thesurveyisavailable from the authors upon request.
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The rank of EPA responsibility takes the value 1 if export promotion is the only responsibility of the
agency; 2 if it is the top two priorities, 3 if it is one of the two top priorities, 4 if it is one of three or
more top priorities, and 5 if it is secondary to other priorities. Thus as its number increase the focus of
the agency in export promotion is diluted.

Whether the strategy of the agency is to target all sectors and destinations ranks from 1 to 8 the
importance of this strategy relative to strategies that focus on certain types of products, destinations,
or firms. The higher the value of this variable, the more targeted by sector and destination are EPAS’
interventions.

The numbers in table 1 suggest that EPAs have an average budget of USD 8 million (exponential of
15.904), but there is a large variance behind these averages with a budget of USD 60,000 for Support for
Export Developement and Investment Corporation (SLEDIC) in Sierra Leone and USD 500 million for
United Kingdom Trade and Investment (UKTI) in the United Kingdom. If a distinction is made between
developed and developing countries using the World Bank threshold of a GNP per capita above and
below USD 12,736, the budget of EPAs in developed countries is twice as large as the budget of EPAs in
developing countries. It can also be seen from the averages reported in table 1 that the average share of
executive board seats in the hands of the private sector is 48 percent. But this varies between 0 and 100
percent. In fact, as can be seen in table 1 all the variables that have to do with EPA characteristics span
from their minimum possible value to their maximum possible value. For example, if the share of public
funding in the EPA budget is close to 5 (meaning that the share is on average somewhere between 50 to
75 percent), it spans from 0 (meaning a share of 0 percent) to 6 (meaning a share of 100 percent).

Tobetter illustrate the variance behind some of these average numbers a supplementary ap- pendix
provides several boxplot figures for these variables. An important message to take away from the figures
in the supplementary appendix is that there are important differences in EPAs’ characteristics in the
sample. Some of these differences may matter. In this empirical exercise the study exploits these differ-
encesin EPA characteristics to examine if they help explain export-promotion returns in terms of exports
and GDP per capita across countries.

3. Empirical Strategy

The EPA characteristics this study is interested in can be divided into three broad categories (summary
statistics are provided for all these variables in table 1). First, characteristics regarding the sources and
allocation of the export-promotion budget: share of public funding (public — funding); share of budget
coming from user fees (fees); share of budget allocated to marketing activities (marketing), and share of
budget allocated to export support services (ESS). Second, characteristics associated with the targeting
of certain types of firms in export-promotion programs: share of budget spent on established exporters
(established — exporters); share of budget spent on non-exporters (non — exporters); share of budget spent
on small firms (small); and share of budget spent on medium-size firms (medium). Finally, characteristics
regarding the structure and governance of EPAs: share of the executive board in the hands of the private
sector (private — board); the extent to which export promotion is the main responsibility of the EPA
(responsibility); the importance of the use of matching grants (matching — grants), and the extent to
whichitsstrategyinvolvestargetingall sectors and destinationsversus only somesectorsand destinations
(strategy).?

9 Notethat EPA’scharacteristics are not the only dimensions across which heterogeneous effects of export promotion can
be expected. Lederman, Olarreaga, and Payton (2010) using a fully parametric log-linear model find that the returns to
increases on export-promotion budgets is larger for exports of differentiated goods and when facing more restrictive
tradebarriersabroad. This paper focuses on the heterogeneity of the effects due to EPA characteristics. Of course, these



Toexaminehowthese EPAs’ characteristics affect returns to export-promotion budgets one could use a
standardlinear model withinteractionsbetween budget and EPA characteristics as explanatoryvariables.
However, this would only be shifting the problem one step further. Such a model would imply strong
assumptions regarding the functional relationship between returns and EPA characteristics. In the presence
of functional misspecification, this implies an endogeneity bias due to the unmodeled heterogeneity. And
as explained before, estimating and interpreting these estimated returns as average effects of In (budget)
with instrumental variables still requires that the instruments exhibit no correlation with the unmodeled
heterogeneity while having a strong correlation with the log-budget itself. Again, this is very unlikely.

To circumvent this and allow the impact of export-promotion budgets on exports to vary across EPA
characteristics, the study uses a semiparametric varying coefficient model. That s, instead of trying to ad-
dress the endogeneity problem caused by heterogeneity in returns using instruments based on nontestable
assumptions, thestudy directlymodelsthisheterogeneity. Themostgeneral varying coefficientmodel ver-
sion would imply letting the coefficients on the export budget to arbitrarily vary over the set of EPA
characteristics that are considered to be interesting or important. While this requires few assumptions,
given the large number of EPA characteristics that are being considered, it will be difficult then to draw
any further conclusions regarding the type of characteristics that are associated with higher or lower re-
turns. Indeed, if the number of characteristics is equal to three, then the coefficient on the export budget
would be a three-dimensional surface that could only be made visible with 3D contour plots that are
difficult to interpret. But this study is interested in 12 EPA characteristics. It then becomes impossible to
visualize how EPA characteristics affect returns without any further simplification. The study does this
by excluding potential interactions between different EPA’s characteristics (this does not exclude corre-
lations among them). While it is true that the assumption of additive separability for varying coefficients
is also a restriction, additive separability is nonetheless one of the most used simplifications in empirical
economics.'®

The equation to be estimated then becomes:

In(outcomec;) = {beon + br( feeset) + by( public — funding.;) + bp(marketing.:) + bj (ESSc,;)
+ bi(non — exporterse:) + by (established — exporterset) + bu(smalley) + by(mediume,)
+ bo( private — board.,;) + by(strategy.:) + by(matching — grants.,;)
+ b, (responsibility.:)In(budget). : + 6{ln(population).} + yc + yi + & (1)

where outcome is either exports or GDP per capita, ben is a constant and by, ..., by, and 6 are unknown
smooth functions. For identification reasons you can either center each of them so that they integrate to
zero, in which case you need to include b, or you can omit b, and the centering of these function is
neither interpretable nor identifiable unless you have only one coefficient-driving variable. The study
opted forthe second solution, and therefore no explicit estimates for b.,, are reported. The paper estimates
all functions by piecewise cubic polynomials (so-called regression splines).
More specifically, the study uses a two-stage procedure. In the first stage it uses as instrumental variables
for the endogenous export-promotion budget those variables that are believed to be more likely to be
mean-independent from the error termin the second stage: the share of the budget coming from fees paid

may respond to the composition of the export bundlein terms of product and destination characteristics, and vice-versa.
Disentangling this is beyond the scope of this paper. Note, however, that in the results section it is found that focusing
on fewer sectors and destinations does seem to improve the export returns of export-promotion budgets.

10 The study also tests whether EPA characteristics matter in a log-linear model in the spirit of Lederman, Olarreaga,
and Payton (2010) by interacting EPA’s characteristics with the log of the export-promotion budget and find indeed
that some EPA characteristics are statistically significant in both the export and GDP per capita equations. They can
therefore help explain the heterogeneity in returns to export promotion across countries. These results are available in
thesupplementary appendixS1.
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for services (fees,r), the share of the budget coming from public funds (public — funding. ), the share of
budget spent on nonmatching grants (matching — grants.;), and the extent to which the agencies’
responsibilities focus on export promotion (responsibility. ;). The identification of the b(. )-function
comes partly from the varying coefficient modeling,** and partly from the standard assumptions made
when using a control function to control for endogeneity.

More formally, in the first stage the study decomposes the variation of budget additively into endoge-
nous variation captured by &, and exogenous variation predicted by some EPA characteristics z;, fixed
effectsand population size:

In(budget )t = fo + fi + Zifi(zjct) + f(In(population).;) + ¢, fjnonparametric functions. (2)

The study then computes ¢ from the estimates, and uses it in the second stage to control for the
endogeneity of In(budget) using a control function approach, see " in equation (3).*2
c

ln(outcomeéft) = {blon + b}‘(feesm) + b;‘(public - fundingclt) + b,‘f(marketingc‘t) + b}‘(ESSC,t)
+ b}(‘(non - exportersc‘t) + bl”(established - exportersclt) + b,"n(smallclt)
+ b}f(mediumc‘t) + b},‘(private - boardm) + b;,‘(strategyc‘t) + b}{(matching - grantsm)
+ b}‘(responsibilityc,t)}ln(budgetc,t) + 8} (ln populationc,t) +yt+yd
+ bg(éc,t) + eg,t' u= xry (3)

where superscript u = x, and u = y stand for the export and GDP per capita equations, respectively.

Measurementerrormaybea concern, especiallyin the case of export-promotionbudgets.Indeed,none
of the surveys were undertaken face to face and even though all surveys were followed up with clarify-
ing questions with the respondents, there is always room for misinterpreting some of the questions, or
answering them with more orlessaccuracy. The export-promotion budgetisinstrumented, and therefore
any error associated with the measurement of export-promotion budget is accounted for (even if the used
variablesin the IV regression may suffer from measurement error, it is not plausible to assume these mea-
surement errors are dependent on each other and at the same time jointly correlated with €). Concerning
EPA’s characteristics, it is difficult to think of systematic measurement because of their discrete, usually
qualitative (though ordered) nature. A measurement error would basically mean misreporting, which is
hopefully randomly distributed (i.e., not a cause of bias).

Another important assumption when estimating (3) is that the impact of export-promotion budgets
on exports and GDP per capita is contemporaneous. While this assumption may seem reasonable for
exports, it is less natural for GDP per capita as the externalities associated with the impact of export-
promotion budgets on GDP per capita may take time to manifest. To test this, the study introduces one-,
two-, and three-year lags of export-promotion budgets in the export and GDP per capita equations, but
the study did not find any statistically significant effects for exports and some nonrobust findings for GDP
per capita. Given the small time dimension in the sample, the authors prefer not to over-interpret these
results and present only the contemporaneous effects. Note that the fact that contemporaneous effects

11 Note that the study is only interested in the identification of the varying coefficients, not on the impact of population
size.

12 Asshown by Terza, Basu, and Rathouz (2009) a control function approach is consistent when dealing with nonlinear
models with endogenous variables, whereas the two-stage predictor substitution equivalent to the linear 2SLS is not.
The assumption on the control function bul(éc,t) = Elec,t|éct, zc,t] is discussed for nonparametric models, for instance, in
Newey, Powell, and Vella (1999). Note that unlike the standard linear model, and because the study models the
heterogeneity of the effect of export promotion, the instruments can (and should, see, e.g., Heckman, Urzua, and Vytlacil
[2006]or Heckman [2010] and references therein) enteralso the main equation.



are statistically significant whereas the lagged export-promotion budgets are not is also present when
using a fully log-linear parametric model without any varying coefficients. In this case, the studyfinds
that the contemporaneous effect of export-promotion budgets on exports and GDP per capita is positive
and statistically significant and very close to the estimates in Lederman, Olarreaga, and Payton (2010)
(in the case of the export equation). However, when lagging one, two, or three years the coefficients on
export-promotionbudgets areall statisticallyinsignificant.'3

4. Results

The study starts reporting the results of the first stage in the control function approach using equa-
tion (2). Figure 1 reports the nonparametric results of this first stage. It suggests that a reliance on public
fundingleads to areduction in the total size of the budget. Similarly, a larger share spent on nonmatching
grantsreducesthe total export-promotion budget. As the share of funding from fees for services increases
the total export-promotion budgetinitially increases, but the relationship between the two turns negative
at moderate levels of the share of funding coming from fees for services. Agencies have larger budgets
when they have responsibilities other than export promotion, although the impact on broader responsi-
bilities on the export-promotion budget is nonmonotonic. There are also some interesting nonlinearities
with the share of board seats in the hands of the private sector. The larger export-promotion budgets are
reached forshares around 80 percent.#

Figure 1. First-Stage Regression Explaining EPAs’ Budgets
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Source: Authors’ nonparametric estimation of equation (2).

Note: The Y axis reports the estimates of function f in equation (2). The units of measurement depend on the units of measurement of each variable. This is the first
stage of a two-stage procedure. The full line in each plot provides the marginal impact of the corresponding EPA characteristic on EPA’s budgets.The dotted lines
provide the 95 percent confidence band. The explanatory variables and their units of measurement are described in section 2.

13 Results using lagged export-promotion budgets are reported in the supplementary appendix.

14 Thesupplementary appendix S1 provides the post-estimation plots of the residuals, and goodness-of-fit analysis. They
confirm that no anomalies can be found in the residuals (i.e., no evidence of model misspecification, outliers, poor fit,
ete.).
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The figure also provides 95 percent confidence bands to assess the statistical significance of the EPA
characteristicsinexplainingvariationsinexport-promotionbudgets.Itis possibletoassess the confidence
bands in the graphs with the help of table 2. The first column labeled ’Estimated DoF’ indicates the
degree of the best-fitting polynomial. The second column provides the p-value of the estimated degrees of
freedom. As the spline estimator allows for piecewise polynomials, the degrees of freedom approximates
do not necessarily take integer numbers. If the number equals 1, it implies a linear function in fig. 1. If it
is 2,itimplies a quadratic function. If 0 isincluded over the entire confidence band, then the degree of the
polynomial is not statistically significant in table 2. The results suggest that the share of public funding,
the share of board seats in the hands of the private sector, the share of the budget spent on nonmatching

Table 2. Approximate Significance of Smooth Terms of Estimates in equation (2)

Dependent variable: In (budget)

Estimated DoF p-value
Log of population 8.241" 0.020
bg(Public source of funding) 1.000"" 0.017
by(Share of private sector over total at board) 2.830" 0.036
bi(Budget spent on nonmatching grants) 1.000™" 0.001
bi(Rank of TPO responsibility) 3.869""" 0.003
bi(Budget coming from fees for services) 1.866 0.291
Observations 371
Adjusted R? 0.960

Source: Authors’ nonparametric estimation of equation (2).
Note: Standard errors inparenthesis. "p <0.1;"p <0.05; " *p <0.01. DoF are degrees of freedom. The explanatory variables and theirunits of measurement are
described insection 2.

Table 3. Approximate Significance of Smooth Terms in Equation (3)

Dependent variable:
In (exports) In (GDP per capita)
1) 2 3) @

Est. DoF p-value Est. DoF p-value
Log of population 6.907"" 0.001 4.408"" 0.006
{b{Budget coming from fees for services)} In(budget) 1.394" 0.063 1.083 0.189
{bg(Public source of funding)} In(budget) 1.083 0.198 1.083 0.197
{bg(Share of private sector seats in board)} In(budget) 1.145 0.198 1.083 0.193
{by(Budget spent of nonmatching grants)} In(budget) 2.810" 0.013 1.083 0.720
{bs(Agency responsibility)} In(budget) 3.076 0.126 1.083 0.187
{by(Budget spent on marketing)} In(budget) 2.984"" 0.001 2.761"" 0.029
{bi(Budget spent on export support services)} In(budget) 1.083 0.200 1.083 0.184
{bj(Budget on non-exporters)} In(budget) 1.441 0.791 1.084 0.578
{bi(Budget on established exporters)} In(budget) 1.083 0.199 1.083 0.173
{b)(Budget on small firms)} In(budget) 1.083 0.207 1.083 0.183
{b(Budget on medium-size firms)} In(budget) 1.083 0.200 1.083 0.191
{bo(Strategy targets exports in all sectors and destinations)} In(budget) 1.083" 0.093 1.083 0.578
bp(€) 1.000 0.1743 1.000 0.713
Observations 371 371
Adjusted R? 0.998 0.997

Source: Authors’ nonparametric estimation of equation (3).
Note: Standard errors in parenthesis. “p <0.1; *“p <0.05; **“p <0.01. DoF are degrees of freedom. € is the control function. The explanatory variables and their
units of measurementare described in section 2.
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grants, and the extent to which the agency’s responsibility focuses exclusively on export promotion all
have an impact on the heterogeneity in returns that is statistically different from zero. In the case of the
share of budget coming from fees for services, its confidence band over the entire range includes zero and
isthereforenotstatisticallysignificant.s

After estimating (2) it is possible to calculate £, which can then be used as a control variable in the es-
timation of the nonparametric varying coefficient model (3). The results of the estimation of equation (3)
for exports and GDP per capita are reported in figs. 2 and 3, respectively. Regarding exports, the plots
suggest that increases in the share of EPAs’ funding coming from user fees is associated with a higher im-
pact of export promotion on exports. The same is true for sources of funding coming from public sources.
A larger share of seats on the board of the agency in the hands of the private sector is also associated
with a higher impact. A larger share of the budget spent on nonmatching grants tends to be associated
with lower returns in terms of exports. A broader mandate for the agency in terms of responsibilities
also seems to be associated with lower returns. A larger share of the budget spent on marketing activities
is associated with higher returns, but the impact is nonmonotonic. A larger share of the budget spent
on export support services is associated with higher export returns. Targeting of a few sectors, firms, or
destinations rather than promoting all sectors and destinations increases marginal export returns.’® A
larger focus on established exporters relative to occasional exporters increases marginal export returns.
The same tends to be true for a larger focus on non-exporters relative to occasional exporters. Targeting
small firms rather than large size firms declines the marginal returns in terms of exports. On the other
hand, targeting medium ratherthanlarge-size firms tend toincrease the marginal export returns.

The regression plots in fig. 3 suggest that a higher share of funding obtained from fees for services
provided isassociated with higher returnsin terms of GDP per capita. Alarger share of thebudget coming
from publicsources,ontheotherhand,isassociated withlowerreturns. Alargershare ofseatsinthehands
of the private sector is also associated with higher returns. The share spent on nonmatching grants or the
extenttowhichtheagency’sresponsibility focuses exclusively on export promotion does not seem to affect
thereturns to GDP per capita. Increases in the share of the budget spent on marketing activities increases
the marginal returns of export-promotion budgets in terms of GDP per capita, although the impact is
nonmonotonic and tends to decrease for very high shares spent on marketing activities. Increases in the
share of the budget spent on export support services reduces GDP per capita returns. A more narrow
focus on a few sectors and destinations is associated with higher returns in terms of GDP per capita. A
larger share of thebudget spent on established exporters tendsto increase GDP per capitareturnsrelative
to occasional exporters. The same is true for non-exporters. Targeting small-size firms rather than large
firms does not seem to have an impact on GDP per capita returns. However, a focus on medium-size
exporters is associated with higher returns in terms of GDP per capita.'”

Notethatsomeoftheeffects described above maynotbe statistically significant. Table 3 providesinfor-
mationregarding thestatistical significance and can (asdiscussed above for fig. 1and table 2) be compared
with figs. 2 and 3, respectively. It can be seen then that in the export equation the only effects that are sta-
tistically different from zero at the 10 percent level are for the varying coefficients of the share of budget
coming from fees for services, the share of budget spent on nonmatching grants, marketing activities,and
on medium-size firms. In the case of the GDP per capita equation, the only statistically significant varying
coefficients are for the share of the budget spent on marketing activities. Interestingly, the control functions

15 Asthefunctions are all centred around zero (i.e., they integrate to zero for identification reasons), it is clear that zero is
alwaysincluded in the confidence band at some point.

16 Recall that a higher value in this variable indicates that the agency tends to target only a few sectors or markets.

17 Thesupplementary appendix S1 contains the postestimation plots of the residuals, and further goodness of fit analysis.
They confirm that noanomalies can be found in the residuals (no evidence of model mis-specification, outliers, poor fit,
etc.); they even exhibit normality.
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Figure 2. IV Regression Plots of Export Equation
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Source: Authors’ nonparametric estimation of equation (3) for exports.

Note: The Y axis report in each box reports the values of b and delta (functions of EPA characteristics) in equation (3) when the “outcome” variable is exports. Given
the functional form they are all elasticities of exports with respect to EPA’s budget (except for log-population and xi) and have thererefore no units. The full line in each
plot provides the marginal impact on exports of an increase in EPA’s budget for different values of each EPA characteristic. The dotted lines provide the 95 percent
confidence band. The explanatory variables and their units of measurement are described in section 2. The last box provides the marginal impact of  (the error term
of the first stage), which is used as a control function for endogeneity in export-promotion budgets.
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Figure 3. IV Regression Plots of GDP per Capita Equation
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lines provide the 95 percent confidence band. The explanatory variables and their units of measurement are described in section 2. The last box provides the marginal

impact of € (the error term of the first stage) which is used as a control function for endoge:

neity in export promotion budgets.
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are not statistically significant in either of the two regressions. This suggests that once the heterogeneity
inreturns to export promotion is modeled adequately, there is no endogeneity problem left when estimat-
ing the impact of export-promotion budgets on exports or GDP per capita. This is interesting because
when equation (3) is run for exports and GDP per capita but without the heterogeneous impact of the
export-promotion budget along EPAs’ characteristics it is found that the varying coefficients for the con-
trol functions become statistically significant. This suggests that, having all fixed effects and population
size included, when explicitly modeling the heterogeneous impact of export-promotion budgets across
EPA’s characteristics, there is no mean-dependency left between the error term and export-promotion
budgets (i.e., no endogeneity problem left). This holds for both the export and GDP per capita equations.

Theresults provided in figs. 2 and 3 can help design more effective EPAs. For example the fact that the
larger share of the budget seem to be spent on marketing activities (see fig. 3 in the supplementary
appendix S1) is comforting, given that our results tend to suggest that a larger share spent on marketing
generally is associated with higher returns in terms of exports and GDP per capita, even though there
seems to be some nonmonotonicity in this relationship for very high shares. Nevertheless, the plots in
figs. 2 and 3 suggest that the largest returns are observed when this variable takes the value 5, that is, a
share corresponding to 50 to 75 percent of the total expenditure. This suggests that there is still room
for increasing the share spent on marketing activities in most countries, given that in 75 percent of the
countries in the sample this share is below 50 percent (see fig. 3 in the supplementary appendix S1).

Moreimportant,itis clear from figs. 2 and 3 that what may be effective in promoting exports (focusing
in a few sectors and destinations or alarge share of the budget coming from fees for services, for example)
may be less effective in increasing GDP per capita. One important message that comes out of this is that
trying to evaluate the performance of EPAs by looking at increases in exports may create the wrong
incentives when the ultimate goal of EPAs is social and economic welfare proxied here with GDP per
capita.

A potential concern with the sample is that the third wave of EPA surveys for the period 2010-2014
only concerns 14 European countries. The study therefore tested the robustness of the results to the
exclusion of this third wave from the sample and found that the same variables that are statistically
significant in the full sample are also statistically significant for the years 2005—2010 with the exception
of the strategic focus on a few sectors and destinations in the export equation. Also, the share of budget
spent on established exporters becomes statistically significant in the smaller sample in both the export and
GDP per capita equations. Overall the results, which are available in the supplementary appendix, are
qualitatively similarin the 2005—2010 sample.

Finally, this study is interested in computing the returns to export promotion in each country asa func-
tion of EPA’s characteristics. The study proceeds as follows. First, because the control function parameter
is never statistically significant the control function is dropped from the estimation of (3). This makes
it possible to avoid estimating standard errors over the two stages, which in this case would be ineffi-
cient. Then, for each country c and year ¢ the returns to export promotion are estimated by adding the
b} functions corresponding to each characteristic i in that country and year. Finally, these yearly returns
are averaged for each country. The result is provided in table 4.

Toestimate the standard errors the study uses a wild bootstrap version introduced by Mammen (1992)
for nonlinear cross-sectional regression models, and studied in Franke, Kreiss,and Mammen (2002) for
nonlineartime series data. A main advantage in this caseis that it automatically accounts for the presence
of unknown heteroscedasticity and potential non-normality. The procedure is as follows; for a sample

{(Yer, Xt )}IL’TC’Z*1 with 1; countries in year ¢, and estimates E [Y | X.; ] bootstrap samples are generated:

Cyft = E[Yc,t|Xc,t] + (Yc,t - E[Yc,t|Xc,t]) 'V, Vv~ N(O: 1)-



Table 4. Exports and GDP per Capita Returns to Export Promotion

Country Exports Wild boot. SE GDP/capita Wild boot. SE
Albania 0.11 0.02 0.05 0.02
Armenia 0.04 0.02 0.06 0.01
Australia 0.15 0.03 0.07 0.02
Austria 0.04 0.02 0.06 0.01
Bangladesh 0.13 0.02 0.06 0.02
Barbados 0.12 0.03 0.06 0.02
Belgium 0.06 0.02 0.07 0.02
Belize 0.12 0.03 0.06 0.02
Bosnia Herz. 0.06 0.03 0.06 0.01
Bulgaria 0.09 0.02 0.05 0.02
Burkina Faso 0.11 0.02 0.06 0.02
Costa Rica 0.04 0.02 0.06 0.01
Cote d’Ivoire 0.00 0.04 0.06 0.02
Croatia 0.13 0.02 0.06 0.02
Cyprus 0.00 0.03 0.06 0.02
Denmark 0.11 0.02 0.06 0.02
Dominica 0.10 0.02 0.05 0.02
Dominican Rep. 0.06 0.02 0.07 0.01
Ecuador 0.02 0.04 0.06 0.02
Estonia 0.03 0.02 0.06 0.02
Finland 0.17 0.03 0.07 0.03
Germany 0.14 0.03 0.07 0.02
Guatemala 0.15 0.03 0.07 0.02
Guyana 0.16 0.03 0.07 0.02
Honduras 0.18 0.03 0.07 0.03
Hungary 0.07 0.03 0.07 0.02
Iceland 0.11 0.02 0.06 0.02
Indonesia 0.17 0.03 0.08 0.03
Israel 0.01 0.03 0.06 0.02
Ttaly 0.15 0.02 0.07 0.02
Jamaica 0.12 0.02 0.06 0.02
Jordan 0.14 0.06 0.06 0.02
Kenya 0.16 0.03 0.07 0.02
Korea Rep. 0.05 0.02 0.06 0.01
Lebanon 0.10 0.02 0.05 0.02
Lithuania 0.13 0.03 0.06 0.02
Macedonia 0.13 0.03 0.06 0.02
Malawi 0.12 0.03 0.05 0.02
Malaysia 0.10 0.05 0.08 0.03
Malta 0.19 0.06 0.10 0.05
Mexico 0.14 0.03 0.07 0.02
Moldova 0.11 0.02 0.06 0.02
Nepal 0.13 0.03 0.06 0.02
Netherlands 0.11 0.02 0.06 0.02
Nicaragua 0.11 0.03 0.10 0.02
Oman 0.03 0.02 0.05 0.01
Panama 0.19 0.04 0.08 0.03
Paraguay 0.01 0.04 0.06 0.02
Philippines 0.13 0.02 0.06 0.02
Portugal 0.22 0.05 0.10 0.04
Rwanda 0.03 0.02 0.05 0.01

Serbia 0.09 0.03 0.07 0.02



Table 4. Continued

Country Exports Wild boot. SE GDP/capita Wild boot. SE
Sll%venia 0.00 0.03 0.06 0.02
Spain 0.12 0.02 0.06 0.02
Switzerland 0.12 0.02 0.06 0.02
Tanzania 0.04 0.02 0.06 0.01
Trinidad and Tobago 0.07 0.03 0.07 0.01
Turkey 0.18 0.04 0.07 0.02
United Kingdom 0.04 0.02 0.06 0.01
Uruguay 0.02 0.03 0.06 0.02
Vietnam —0.01 0.03 0.06 0.02
West Bank and Gaza 0.13 0.03 0.06 0.02
Yemen 0.13 0.03 0.06 0.02
Zambia 0.06 0.02 0.06 0.01
Average 0.10 0.03 0.06 0.02

Source: Authors’ calculation.
Note: Wild Boot. SE are wild bootstrapped standard errors.

This is done for X being population size and EPA characteristics, and Y being Exports or GDP per capita,
respectively. Note that for each bootstrap sample the exogenous variables are kept unchanged from the

original data. That is we generate B = 500 bootstrap samples {(Ygt,XC,t)}:::l and re-estimate the

parameter of interest, say 8. From the original sample we have £, and the {ﬁ;}izlcan now be used to

estimate the standard errors.'®

Note that all returns are positive and statistically significant at least at the 95 percent level with a
few exceptions. There is a strong and positive correlation between export and GDP per capita returns
as illustrated in fig. 4. Thus, the larger are returns in terms of exports, the larger are returns in terms
of GDP per capita as well. Note that this does not imply that export and GDP per capita returns are
similar within countries. Average export returns are twice as large as returns in terms of GDP per capita
as can be seen at the bottom of table 4. Indeed, for the large majority of countries export returns are
larger than GDP per capita returns (to the right of the line in fig. 4). However, there is a smaller set of
countries for which exports returns tend to be smaller than GDP per capita returns (observations to the
left of the line in fig. 4).'° These differences in exports and GDP per capita returns across countries are
explained by differences in EPA’s characteristics in each country. Some of these characteristics may have
astronger impact on exports than on GDP per capita and vice-versa. This matters because if the ultimate
objective of export promotion is GDP per capita growth, benchmarking policies, institutional setups, or
interventions against export growth could be misleading. For example while Malawi and Nicaragua

18 Note that this would be significantly more complex if the standard errors were to be calculated over the two stages.
In this case one would need to create bootstrap replicates simultaneously not only for Exports and GDP but also for
log-budget, substituting the bootstrap log-budget for the original when generating Y", and replicating the dependence
structure between ¢ and the €“. You would then need to repeat the two-step estimation procedure for each bootstrap
sample. Given that the control functions are notstatistically significant, thisisnot needed.

19 Notethatlarger returnsin terms of GDP per capita can be explained if, for example, the export-promotion intervention
allows domesticfirmstobetter coordinateinthe supply chainin orderto capture foreign markets. Assume that thanksto
an intervention exports double. GDP may more than double if inputs used in the production of exports were previously
imported and are now domestically produced. The impact of certain export-promotion activities may be larger on non-
exporting firms as well. This may be the case, for example, of export-promotion activities that focused on improving
small firms’ managerial skills or productivity. Many of these small firms may not be able to circumvent the fixed cost
of exporting in spite of the program having a positive impact on their productivity leading to a larger impact on GDP
than onexports.
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Figure 4. Correlation between Exports and GDP per Capita Marginal Returns
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have asimilar return in terms of exports, the difference in EPA characteristicslead to much larger returns
in terms of GDP per capita in Nicaragua.

5. Concluding Remarks

Theliterature on export promotion using both firm- and country-level data has focused on estimating the
average impact of export-promotion programs on exports. While most of the literature tends to suggest
that export promotion helps export growth, this study moves further in two important dimensions. First,
it examines not only the impact of export promotion on exports, but also on GDP per capita. Indeed, the
ultimate objective of export-promotion policies is not export growth, but social and economic welfare.
This study used GDP per capita as a proxy for social and economic welfare and found that the returns in
terms of GDP per capita are also large.

Second, the study explores whether the large differences in EPA characteristics across countries trans-
lateintodifferencesinreturnstoexport-promotionbudgets.Itwasfound that EPAs’characteristics matter.
It was found that EPAs that have a larger share of their budget coming from fees for services provided,
or spend a larger share of their budget on marketing activities as well as nonmatching grants, or have a
strategic mandate to target export promotion of only a few sectors or destinations have larger returns in
termsof exports. Of all these characteristics, only the share of expenditure on marketing activities matters
for GDP per capita returns.

Theseresults puttogether suggest that what works in terms of export revenue maynot necessarily work
in terms of GDP per capita. This has two important implications. First, it is important that EPAs clearly
define their objective: Isit export or GDP per capita growth? This has implications for the type of policies
and strategies that should be pursued. Second, when evaluating the performance of these agencies and
recommending institutional or policy changes, it is important to use the correct benchmark. If agencies
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areevaluated againstincreasesinexportrevenue, thismay create the wrongincentives when the objective
of the EPA is social and economic welfare.

Finally,a few words of caution. First, while the study controlled for potential endogeneity of the export-
promotion budget, when it comes to the heterogeneity of returns over over EPA’s characteristics the exer-
ciseis exploratory in nature. Consequently, while the study can determine the (expected) budget returns
(table 4), to attribute causal interpretations to each b( - )-function associated with each EPA character
istics is more delicate. Researchers would need to justify why the EPA characteristics they consider are
the relevant ones and why unobservable variables (such as contacts) are not biasing the functional form
estimates. This study’s choice of EPA characteristics was determined when elaborating the survey through
discussions with export-promotion practitioners in the World Bank and ITC. This ensures confidence that
unobservable variables are unlikely to be a major source of endogeneity. That said, three is no way of fully
ruling out this possibility. Second, some of the characteristics may be highly correlated with each other,
which may bias upwards the standard errors. This suggests that the study’s estimates are quite conserva-
tive. Last, but not least, as explained in section 3 the study has not allowed for interactions among the
different EPA characteristics in explaining differences in export-promotion returns. This has been left for
future research.
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Supplementary Appendix S1: Data description, post-estimation plots, and further
robustness tests

This supplementary appendix presents complementary material to the paper “Exploring the Het-
erogeneous Effects of Export Promotion” published in The World Bank Economic Review. The first section
provides additional plots of data description. The second section provides post-estimation plots ofthe
different varying coefficient regressions. The third section provides different robustness checks that we
performed.

Export Promotion: Data Description
This section provides complementary information to the discussion in section 2 of the paper.

To better illustrate the variance behind some of the average numbers reported in table 1 of the main
paper, figs. S1.1 to provide boxplots with the distribution of some of the variables in table 1. Figure S1.1
focuses on sources of funding. The distributions in the boxplots suggest that most agencies are financed
by public funding and the source of private funding is much smaller, but there are a few agencies that are
exclusively financed by private funding.

Figure S1.2 provides the distribution of EPA budgets to exports in different regions. The first impor-
tant point is that the export-promotion budget represents a very small share of exports. The sampleS1.5
median is below 0.05 percent. But there is quite a bit of heterogeneity, and in a country like Rwanda
the EPA budget represents as much as 4.83 percent of exports on average over 2005—2010. Importantly,
the differences within regions are often larger than the differences across regions, which suggests that
the heterogeneity may not be associated with geographic factors or the level of development in different
countries.

Figure S1.1. Sources of Funding
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Source: The data is from the three EPA surveys described in section 2 of the paper.

Note: The share of budget variables range from 1 to 6. It takes the value 1if this share is 0, the value 2 if the share is between 0 and 10 percent, the value 3 if the share
is between 10 and 25 percent, the value 4 if the share is between 25 and 50 percent, the value 5 if the share is between 50 and 75 percent, and the value 6 if the share
is between 75 and 100 percent. The bottom of the boxplot gives the value at the 25th percentile, the top of the box the value at the 75th percentile. The line in the
middle of the box provides median value. The whiskers provide the top and bottom goth percentile, and the dots above and below the whiskers, the outliers.



Figure S1.2.Budget-to-ExportRatioby Region
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median value. The whiskers provide the top and bottom 9oth percentile, and the dots above and below the whiskers, the outliers.

Figure S1.3. Share of Budget in Export Support Services, Marketing, and Nonmatching Grants
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share is between 10 and 25 percent, the value 4 if the share is between 25 and 50 percent, the value 5 if the share is between 50 and 75 percent, and the value 6 if
the share is between 75 and 100 percent. The bottom of the boxplot gives the value at the 25th percentile, the top of the box the value at the 75th percentile. The
line in the middle of the box provides the median value. The whiskers provide the top and bottom 9oth percentile, and the dots above and below the whiskers, the
outliers.



Figure S1.4. Share of Budget Spent on Small, Medium, and Large Firms
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share is between 10 and 25 percent, the value 4 if the share is between 25 and 50 percent, the value 5 if the share is between 50 and 75 percent, and the value 6 if the
share is between 75 and 100 percent. The bottom of the boxplot gives the value at the 25th percentile, the top of the box the value at the 75th percentile. The line in
the middle of the box provides median value. The whiskers provide the top and bottom 9oth percentile, and the dots above and below the whiskers, the outliers.
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Figure S1.5. Share of Budget Spent by Type of Exporter
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share is between 10 and 25 percent, the value 4 if the share is between 25 and 50 percent, the value 5 if the share is between 50 and 75 percent, and the value 6 if the
share is between 75 and 100 percent. The bottom of the boxplot gives the value at the 25th percentile, the top of the box the value at the 75th percentile. The line in
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Figure S1.6.Postestimation Plots of First-Stage Regression

Resids vs. linear pred.

2 9 el S
o o
@ 1 < T
S & i £ o
e o7 2 S
8 =
5 —_ -
o
v | w
I ' <
T T T T T T T T T T
10 05 00 0.5 1.0 12 14 16 18 20
theoretical quantiles linear predictor
Histogram of residuals Response vs. Fitted Values
MR [
1 N
o
8
o
> 3
: 8- g @
3 o
o 3
e 0)
w g 4 e =
o de —— o
T T T T T T T 1 T T T T T
2.0 -1.0 00 05 10 15 12 14 16 18 20
Residuals Fitted Values

Source:
Note: Analysis of residuals of authors’ nonparametric estimation of first-stage equation (2).

Figure S1.3 shows the relative importance of the budget spent on export support services, marketing
services, and nonmatching grants. As shown in table 1, on average EPAs spend the largest share of their
budget on marketing, then come export support services, and then nonmatching grants. More importantly,
fig. S1.3 suggests that in most countries the largest share is spent in marketing, as the entire distribution
of the share spent in marketing tends to be above the distribution of the share spent on export support
services or nonmatching grants.

Figure S1.4 illustrates the share of budget spent on small, medium, and large firms. If the distributions
of the share spent on small or medium size firms are quite similar, the share spent on large firms tends to
have a distribution with values that are much smaller, suggesting that most EPAs tend to focus on either
small or medium size firms. Note, however, that in the top 10 percent of the distribution for shares spent
on large firms there are some EPAs that spend more than half of their budget on large firms.

Figure S1.5 provides the distribution of the share of the budget spent on exporters, occasional ex-
porters, and non-exporters. The priority seems to be given to established exporters, and then on new or
occasional exporters. The budget spent on non-exporters tends to be significantly smaller, but there are a
few EPAs that spend all their budget on non-exporters.

Animportant conclusion when analyzing these figures and the summary statistics provided in table 1
ofthe paperisthat there are important differences in EPAs characteristics in our sample.



Figure S1.7.Postestimation Plots of IV Regression on Exports
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Source: Authors’ nonparametric estimation of equation (3).
Note: Analysis of residuals of authors’ nonparametric estimation of second-stage equation (3) for exports.

Post-Estimation Plots

This section provides the post-estimation plots of the varying coefficient regressions of the first stage
explaining export promotion budgets (fig. S1.6), as well as the second stages explaining both exports (fig.
S1.7) and GDP per capita (fig. S1.8). As discussed in the text of this supplement or main paper, in any
of the regressions there is evidence of any type of anomaly in the residuals (i.e., no evidence of model
misspecification, outliers, poor fit, etc.).

Robustness

Thestudyundertook threedifferentrobustnessteststowhichreferencesaremadeinthe mainpaper. First,
the study explored whether in a standard linear model the interactions between the export promotion
budget and EPA’s characteristics are statistically significant. The study therefore follows the approach
in Lederman, Olarreaga, and Payton (2010) and interacts all the EPA characteristics with the log of the
export promotion budgetin a standard linear model. Results are reported in table 1in this supplementary
appendix. Columns (1) and (3) provide the estimates using a log-linear specification similar to
Lederman, Olarreaga, and Payton (2010) for exports and GDP per capita. Note that in the case of exports
(column 1) the study obtains returns to the export-promotion budget that are very similar to the ones
obtained by Lederman, Olarreaga, and Payton (2010) (see table 2, page 262 in their paper). Columns (2)
and (4) in table S1.1 explore the extent to which there is heterogeneity in export and GDP per capita



Figure S1.8. Postestimation Plots of IV Regression on GDP per Capita
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Source: Authors’ nonparametric estimation of equation (3).
Note: Analysis of residuals of authors’ nonparametric estimation of second-stage equation (3) for GDP per capita.

returns that can be explained by EPA’s characteristics. Results suggest that some EPA characteristics do
indeed affect the impact of export-promotion budgets on exports and GDP per capita. For example, as
with the varying coefficient estimates the share of expenditure on marketing activities does affect the
returns to both exports and GDP per capita. Note, however, that the varying coefficient estimates in the
paper suggest that some of the heterogeneous impacts tend to be nonmonotonic in both the exports and
GDP per capitaregressions. Thisnonmonotonicity cannot be captured in the estimatesin table S1.1in this
supplementary appendix because this study imposes a log-linear interaction between the budget and EPA’s
characteristics. Note also that if the study were to introduce each EPA characteristic individually in the
log-linear regression, then almost all of them would turn out to be statistically significant, suggesting
again heterogeneityinreturns along EPA’scharacteristics.

The second robustness check relaxes the assumption that export-promotion budgets and exports or
GDP per capita are contemporaneous. This is a strong assumption as export promotion may have an
impact with some time lag. The study therefore explores the possibility of export promotion having an
impact on exports with lags of one, two, and three years. Table S1.2 in this supplementary appendix,
which corresponds to table 3 in the main paper, reports the estimated degrees of freedom and their
statistical significance using the two-year lag export-promotion budget instead of the contemporaneous
export promotion budget. Results are similar for one- and three-year lags. Figures S1.9 and S1.10 in this
appendix report the regression plots corresponding to figs. 2 and 3 in the main paper. For exports,



Table S1.1. Heterogeneous Returns with a Log-Linear Model

In (exports) In (GDPper capita)
) () 3) @)
Log of population 2.217"" 2.107"" 0.725" 0.525"
(0.500) (0.571) (0.283) (0.271)
Log of EPA budget in USD 0.046™ 0.038" 0.056"" 0.043""
(0.022) (0.023) (0.014) (0.015)
Budget x share of fees 0.002 0.001
(0.001) (0.001)
Budget x share of public funding 0.000 0.000
(0.001) (0.001)
Budget x share of private seats 0.002 0.001
(0.003) (0.003)
Budget x Dummy for main mandate —0.000 0.000
(0.001) (0.001)
Budget x export support services —0.000 —0.001"
(0.001) (0.001)
Budget x established exporters 0.002 0.000
(0.001) (0.001)
Budget x matching grants 0.005 0.003
(0.003) (0.003)
Budget x small firms —0.001 0.000
(0.001) (0.001)
Budget x share of medium-size firms 0.000 0.002"
(0.001) (0.001)
Budget x share of non-exporters 0.001 0.001
(0.002) (0.002)
Budget x share of marketing activ. 0.003" 0.002"
(0.001) (0.001)
Adjusted R? 0.997 0.998 0.996 0.997

Source: Authors’ estimation using a log-linear model with interactions.
Note: All estimates are obtained using linear regressions with country and year fixed effects. Robust standard errors in parenthesis. “p <0.1; p <0.05; *"p <0.01.

the study does not find any statistically significant effects (apart from population) as can be seen from
table S1.2 and fig.S1.1 in this supplementary appendix. Indeed all polynomial functions are (almost) flat
over the entire range. For GDP per capita the significant varying coefficients are that of export support
services, the share of thebudget spent on small exporters,and the share of the budget spent on established
exporters as can be seen from table S1.1 and fig. S1.2 below. This is different from the significant varying
coefficient in the GDP per capita equation reported in table 3 and fig. 3 in the main paper, which suggests
that the only statistically significant varying coefficient is the one for marketing activities. One could
interpret these results as suggesting that the type of export promotion activity (marketing) that matters
for GDP per capita growth within the same year is (not surprisingly) different from the export-promotion
activity that matters with two-year lags (share of budget on small firms, export-support services, and
established exporters). However, given the short time dimension in the sample, the authors prefer not
to overemphasize the timing aspect. The lack of robustness of results is more likely to be due to the fact
that the sample is too small once one, two, or three-year lags are taken. Please also note that the fact
that contemporaneous effects are statistically significant whereas the lagged export promotion budgets
are not is also present when using a fully log-linear parametric model without any varying coefficients.
In this case the study finds that the contemporaneous effect of export promotion budgets on exports
and GDP per capita is positive and statistically significant and very close to the estimates in



TableS1.2.Approximate Significance of Smooth Termsin Equation (3) Using Two-YearLagsfor Export-Promotion Budget

Dependent variable:
In (exports) In (GDPper capita)
1) 2) 3) @)

Est. DoF p-value Est. DoF p-value
Log of population 2.147"" 0.001 3.948" 0.006
{b(Budget coming from fees for services)} In(budget) 0.000 0.861 0.000 1.000
{bs(Public source of funding)} In(budget) 0.109 0.248 0.000 0.739
{bg(Share of private sector seats in board)} In(budget) 0.000 0.461 0.000 0.731
{by(Share of nonmatching grants)} In(budget) 0.000 0.382 0.000 0.374
{bs(Agency responsibility)} In(budget) 0.000 0.993 0.000 0.851
{bn(Budget spent on marketing)} In(budget) 0.000 0.393 0.000 0.516
{bi(Budget spent on export support services)} In(budget) 0.000 0.299 0.719™" 0.043
{bj(Budget on non-exporters)} In(budget) 0.270 0.213 0.000 0.357
{bx(Budget on established exporters)} In(budget) 0.000 0.967 2.726" 0.074
{b/(Budget on small firms)} In(budget) 0.000 0.509 0.847"" 0.005
{bn(Budget on medium-size firms)} In(budget) 0.000 0.356 0.000 0.934
{bo(Strategy targets exports in all sectors and destinations)} In(budget) 0.000 0.502 0.000 0.770
by(€) 0.127 0.276 1.000 1.000
Observations 199 199
Adjusted R? 0.996 0.996

Source: Author non-parametric estimates of equation (3).
Note: Standard errors in parenthesis. “p < 0.1; “p < 0.05; “p < 0.01.

Lederman, Olarreaga, and Payton 2010 (in the case of the export equation). However, whenthe study
lagsone,two,orthreeyears, the coefficients on export promotion budgetsareall statisticallyinsignificant.
The third robustness check the study performed involved excluding the third wave of the EPA survey
for the period 2010—2014. It only concerned 14 European countries. The study therefore tested the ro-
bustness of these results to the exclusion of this third wave from the sample and found that the same
variables that are statistically significant in the full sample are also statistically significant in 2005-2010
with the exception of the strategic focus on a few sectors and destinations in the export equation. Also,
the share of budget spent on established exporters becomes statistically significant in the smaller sample
in both the export and GDP per capita equations. The control function is also statistically significant in
the 2005—2010 sample, whereasin the full sample it was not. The reason is simple. In the reduced sample
the study loses almost 30 percent of all years corresponding to 31 observations. The within variation is
then dramatically reduced so that even population size becomes insignificant when explaining the size
of the export-promotion budget, and only the share of fees for services and the ranking of EPA respon-
sabilities remain significant predictors (with p-values of about 4 percent, but only the latter exhibiting
some prediction power). This means, that in the reduced sample, € represents amuch larger share of the
within-variationinthe export promotionbudget. Consequently,ifthe export-promotionbudget variation
is important for exports and GDP, the control function is likely to become statistically significant.
Figures S1.11 and S1.12 in this appendix corresponding to figs. 2 and 3 in the main paper reportthe
regression plots. They suggest that there are not large differences between the results in the two samples.
One could argue that the small differences (i.e., the statistical significance of the budget spent on
established exportersinthe2005—-2010sample) couldbeduetothelargerpresenceofdeveloped countries
in the full sample, but this would probably be overinterpreting these small differences. Note that both in
the 2005—2010 sample and in the full sample the impact of an increase in the export-promotion budget



Figure S1.9. Plots of Second Stage Regression for Exports using Two-Year Lags
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Figure S1.10.Plots of Second-Stage Regression for GDP per Capita with Two-Year Lags
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Figure S1.11.Plots of Second-Stage Regression for Exports,2005-2010 Sample
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Note: The fullline in each plot provides the marginal impact on exports of an increase in EPA’s budget for different values of each EPA characteristic. The dotted lines
providethegspercentconfidenceband.



Figure S1.12.Plots of Second-Stage Regression for GDP per Capita, 2005-2010 Sample
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Source: Authors’ nonparametric estimation of equation (3) for GDP per capita.

Note: The full line in each plot provides the marginal impact on GDP per capita of an increase in EPA’s budget for different values of each EPA characteristic. The

dotted lines provide the 95 percent confidence band.
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on exports and GDP per capita increases with the share spent on established exporters. The differences
between the 2005—2010 results and the full sample results is that in the former the varying coefficients
are statistically significant. The authors have now added a discussion on the robustness of the results to
the2005—2010sampleinsection 4.
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