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Abstract

This study analyzes the impact of regulatory and other barriers on digital services (DS) exports from Latin American
and Caribbean (LAC) countries at the intraregional level and to third-party markets. Reducing disparities in DS trade
regulations among LAC countries could increase intraregional trade in these services by up to 8%. On the other
hand, the existence of trade agreements with a services chapter between LAC countries would have allowed for a
44% increase in intraregional digital services trade. Investments in human capital and connectivity in LAC countries
would contribute to the growth of intraregional trade in DS.

Keywords: exports; digital services (DS); trade barriers; gravity model; Poisson PseudoMaximum-Likelihood
(PPML).

1. INTRODUCTION1

The service sector dominates economies and job creation in Latin America and the Caribbean (LAC), accounting for
between half and two-thirds of these aggregates in the countries of the region (UNCTAD, 2019). Since the beginning
of this century, there has been sustained growth in global trade in services, exceeding trade in goods. This is most
evident in so-called digital services (DS).

DS are also referred to as knowledge-based services, as they are generally defined as those for which Information
and Communication Technologies (ICT) play an important role in facilitating trade (Borga and Koncz-Bruner, 2012;
Bamber et al., 2022). In general terms, this study understands DS (digitally enabled or delivered) to mean the
following: a) telecommunications, computer, and information services; b) financial services; ¢) insurance and pension
services; d) intellectual property charges; and e) other business services (Loungani et al., 2017; Liberatore and
Wettstein, 2021).

According to the Economic Commission for Latin America and the Caribbean (ECLAC, 2023), DS (or modern
services) is the most dynamic category of world trade in the last 20 years due to the digital revolution and the mass
introduction of broadband since the 2000s. This innovation facilitates cross-border trade in various services that were
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previously considered difficult to trade, such as business, financial, engineering, design, educational and medical
services.

The relative importance of restrictions on trade in DS has been documented in various studies, albeit with data from
member countries of the Organization for Economic Cooperation and Development (OECD), which includes few LAC

countries (mainly Chile and Mexico). Helping to close this knowledge gap is one of the main objectives of this study,

which uses a database on DS trade restrictions in 17 LAC countries for the period 2014-2021 2 Other obstacles and
drivers of DS trade are also analyzed in order to provide a basis for the development of a preliminary DS-based trade

integration agenda, which could become a new driving force for LAC integration.

To develop the study, the second section, following the introduction, presents an overview of DS trade in the region.
The third section summarizes the literature on obstacles and drivers of DS trade. The fourth section describes the
methodology used, together with the empirical strategy and data used for the econometric exercise. A fifth section
presents the results of the analysis. Finally, the conclusions of the study are presented.

2. DS REGIONAL TRADE BALANCE

Given the profound changes in the speed and form of economic development brought about by the technological and
industrial revolution—particularly due to advances in digital information technologies such as the Internet, big data,
and artificial intelligence—the digital economy has increased its share of the economy. An important feature of this
new context is the growth of DS exports by LAC countries (see Figure 1).

Figure 1. LAC exports of services and DS (in billions of US dollars)
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Source: prepared by the authors using data from the Balanced Trade in Services (BaTlS) dataset.
LAC DS exports rose from USD$19,412 million in 2005 to USD$55.434 billion in 2019 and to USD$57.240 billion in

2021, showing an average annual growth rate between 2005 and 2021 of 7%. This result is higher than the growth in
total service exports, which rose from USD$87,563 million to USD$195,150 million during the same period (average



annual growth rate of 5.1%). In addition, the growth of LAC DS exports was slightly lower than that observed for the
world as a whole (7.7%) during the period 2005-2021.

Meanwhile, the share of DS exports in total service exports rose from 22% to 29% during the period 2005-2021 (see
Figure 2). This latter result contrasts with the global picture where the share of DS exports in total services rose from

44% to 62% over the same period. These differences could be due to particular obstacles faced by countries in the
region.

Figure 2. Share of DS exports (2005, 2019, and 2021)
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Source: Prepared by the authors using data from the Balanced Trade in Services (BaTlS) dataset.

An analysis of the dynamics of DS exports in the region (see Figure 3) shows that Brazil, Argentina, Costa Rica,
Mexico, and Colombia are the leading DS exporters in the region (Panel A). Furthermore, Uruguay, Costa Rica,
Nicaragua, Colombia and the Dominican Republic are the countries with the highest growth rates in DS trade, with
values of 16.1, 16, 15.7, 12.2, and 12%, respectively.

Figure 3. Exports per capita and growth rates of DS in LAC, 2021
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Source: Prepared by the authors with data from the Balanced Trade in Services (BaTlS) dataset.

ECLAC (2023) points to Costa Rica and Uruguay as the Latin American countries with the highest growth in the
value of DS exports. For example, Costa Rica has specialized in exports of professional and management consulting
services, as well as technical services, and is also home to several transnational companies that provide services to
all their branches in the Americas and, increasingly, to other continents. Meanwhile, Uruguay focuses on exporting IT
services (software and other services), most of which are exported by transnational companies. The success of both
countries in this area is based mainly on the highly specialized training of professionals in the field of professional
consulting, management, technical and IT services, and on the presence of foreign companies that are attracted, in

part, by incentives linked to free trade zones. In these countries, policy coordination and implementation is also



carried out by entities that are highly specialized in attracting Foreign Direct Investment (FDI), promoting DS exports,
and trade policy.

3. LITERATURE REVIEW ON OBSTACLES AND DRIVERS OF DS TRADE

In their review of the literature on SD trade, Di et al. (2022) point to three important characteristics of this type of
trade: first, transactions are based on internet technology; second, the object of trade is intangible knowledge and
technology-intensive DS; and third, marginal production and transport costs are almost zero. These characteristics
have important implications for studying the barriers and drivers of DS trade as they point to the relative importance
of having the appropriate digital infrastructure, the development of skilled human resources and the irrelevance of
physical distance as a barrier to trade in these services.

Furthermore, trade in DS is affected by a complex system of national and international rules and regulations.
International trade rules are embedded in the rules and agreements of the World Trade Organization (WTQO), which
cover aspects of digital trade, as well as in regional trade agreements that increasingly incorporate a wide range of
digital measures (Lopez Gonzalez and Ferencz, 2018). Trade liberalization in DS is a key factor for increasing and
integrating trade in this type of commerce (Crenshaw and Robison, 2006).

All of the above can constitute a serious obstacle to trade and regional integration in this type of service in LAC.
Several studies with data from OECD member countries show the relative importance of this type of obstacle. These
studies, which include few LAC countries (generally Chile and Mexico), indicate that countries with greater
restrictions on trade in services import and export fewer services, and that the contraction in exports resulting from
these restrictions is twice as high as in the case of imports (Nordas and Rouzet, 2017; Ciuriak and Lysenko, 2016).
Furthermore, restrictions on trade in services have been found to be much more limiting than barriers to trade in
goods (Hoekman and Shepherd, 2021).

Meanwhile, barriers to trade in services in LAC are higher than estimates for other regions of the world and are
above the global average in all sectors analyzed, meaning that the region lags behind in terms of competitiveness. In
addition, the Services Trade Restrictiveness Index (STRI) shows significant heterogeneity across sectors, with
countries such as Mexico and Costa Rica even falling below the global average in restrictions on digitally enabled
services (Giordano and Ortiz de Mendivil, 2021).

Furthermore, specialized literature indicates that each component of the degree of readiness for trade in services
may represent both an obstacle and a driver of this type of trade, depending on whether that component constitutes
a weakness or a strength in the countries under consideration, e.g. the degree of development of physical and digital
infrastructure; the availability of skilled human resources; and the adoption of new technologies and FDI in services.
In addition to these variables, other factors include the existence of free trade agreements (FTAs) with services

chapters;§ the relative importance of exports of goods; the proximity of trading countries; a common language; a
common religion; a similar colonial history; and the intensity of passenger traffic on bilateral flights and through air
transport (Gervais, 2018; Borchert and Yotov, 2017; Anderson et al., 2018; Benz and Jaax, 2020; Gupta et al., 2022;
Benz et al., 2022).

In the specific case of DS, other key components of digital readiness for trade in this type of service have been
identified, including the availability of human capital (Reddy and Gairola, 2002); digital connectivity (internet
penetration and speed) (Wang, 2021); investment and adoption of ICT by companies and individuals (Freund and



Weinhold, 2002); and policies and the regulatory environment related to the ecosystem for trade in DS (Woo Kang et
al., 2022).

Regarding the determinants of DS exports, Nasir and Kalirajan (2016) calibrate a stochastic frontier gravity model
with a sample of 25 countries to explore the determinants of bilateral DS exports in three
subgroups: 1) telecommunications services, 2) ICT services, and 3) business and personal services. The results
show that the number of graduates (tertiary education) and the quality of ICT infrastructure in emerging economies
are among the key factors for increasing DS exports, as well as internet use among the population. Conversely, the
index of restrictions on trade in services (the STRI estimated by the OECD) shows a negative relationship with
exports in the three service subgroups.

Fraser (2021) explores a gravitational modeling methodology to estimate the effect of restrictions on trade in DS and
simulates their trade impact, with an emphasis on the level of restrictions on trade in services in free trade
agreements. The effect of STRI (estimated by the OECD) is analyzed together with trade agreements, concluding
that restrictions negatively impact exports of DS.

Meanwhile, Woo Kang et al. (2022) study DS exports from countries in the Asia-Pacific region, using a gravitational
model with pairs of countries (exporter-importer), assessing the potential impact of variables related to human
capital, digital connectivity, ICT investments and the trade policy and regulatory environment. Additionally, they
incorporate controls such as distance between countries, contiguity and common official language, as well as a
variable indicating regional trade agreements (RTA). The results indicate that human capital, faster international
internet bandwidth, telecommunications-related investments and greater internet freedom have a positive and

significant association with DS exports. Contrary to this, the RTA dummy variable appears to have no relationship.

Based on a sample of 33 countries, Di et al. (2022) use a multiple linear regression model to assess the
interrelationship between DS exports and investment in telecommunications infrastructure, human capital,
innovation, FDI flows, and intellectual property rights. The study indicates that there is a positive and significant
relationship between digital infrastructure, human capital, science and technology, and innovation capabilities and
the competitiveness of trade in DS. Furthermore, science, technology, and innovation capabilities have the strongest
effect on trade in DS compared to digital infrastructure and human capital.

Using a gravitational model, Lopez-Gonzalez et al. (2023) find that growing global digital connectivity generates a
double dividend by increasing both domestic and international trade. They also conclude that digital trade has the
potential to double the effect of trade agreements, while reductions in internal barriers affecting digital trade have a
significant effect on improving DS exports. Overall, the results suggest that digital connectivity and digital trade
policies play an important and growing role in reducing trade costs and increasing international trade.

Focusing on the trade integration of African countries, UNECA (2023) calibrates a gravitational model to investigate
how regulatory heterogeneity relates to intraregional trade in DS, identifying high heterogeneity associated with lower
trade integration. This suggests that efforts to harmonize regulation in trade negotiations on DS would benefit
intraregional trade flows, with a stronger impact as countries become more open to trade.

Based on the evidence described above, it is important to study the possible impact of the variables analyzed in the
literature on bilateral trade in DS between LAC countries, as well as other potential determinants of such trade. This
issue is addressed below.



4. METHODOLOGY

This study estimates a gravitational model to identify the obstacles and drivers of trade in DS among LAC countries.
The gravity model of trade has been the "workhorse" for estimating the impact of various trade policies and other
determinants of trade flows, including the effects of trade agreements, thanks to its theoretical foundations and
empirical success (Yotov, 2022), as well as the representation of microfundamentals (Arkolakis et al., 2012).
Furthermore, it is no longer used exclusively for the analysis of trade in goods, but is also successfully applied to the
study of trade in services (Nordas and Rouzet, 2017; Fraser, 2021; Khachaturian and Oliver, 2021).

Following the system of equations of the structural gravity model, initially developed by Anderson (1979) and refined
by Anderson and van Wincoop (2003):
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Where Xt'f denotes the value of exports from country / to destination j in sector k. E; denotes total expenditure in

sector k in destination j, while ?[k denotes the total value of production k from country i to all destinations. Y is the
total world production of goods k, while ok is the trade substitution elasticity between the countries of origin of
goods k. l; is the multilateral resistance to trade, which systematically adds the trade costs faced by producers in

each region as if they were trading in a uniform world market. Similarly, the internal multilateral resistance, P,

consistently adds the trade costs for consumers in each region j as if they were purchasing in a uniform world market
(Franco-Bedoya, 2023).

Empirical strategy for estimating the gravity model

There is consensus in the literature that, when estimating the impact of trade policies on trade flows in services, an
empirical strategy should be used that applies the structural gravitational model, following the Poisson Pseudo-
Maximume-Likelihood (PPML) method. Santos and Tenreyro (2006) show that the PPML estimator allows for the
direct inclusion of trade flows with a value of 0 and avoids biases in the coefficient in the presence of a
heteroscedastic error term. Fally (2015) also shows that the PPML estimator is consistent with the theoretical
assumptions underlying gravity models:

[zic.l'jtﬁk*'pljﬂ'pjt + rlj'] * ﬂfjf (4)

Xije = exp

Where X;;; is the value of exports from country i to country j in year t; Z " is a k x 1 vector of independent variables

specific to pairs of exporting and importing countries in year t that may have an effect on exports; while B is the k x 1



vector of regression coefficients to be estimated.

Vector Z’ contains two sets of variables. The first includes explanatory variables of the amount of DS exports by pairs
of exporting-importing countries, commonly used in gravity models. The second set of variables includes trade policy
variables that help explain DS trade flows.

A challenge when estimating the gravity equation (4) is that the terms of multilateral resistance P; and [1; are

theoretical constructs and, as such, are not directly observable by the researcher and/or person responsible for
formulating policy. Meanwhile, Baldwin and Taglioni (2006) emphasize the importance of adequate control for terms
of multilateral resistance.

Hummels (1999) and Feenstra (2016) suggest fully accounting for multilateral resistance terms by using directional
fixed effects (exporter and importer) in cross-sectional estimates (exporting country-year (v;¢) and importing country-

year ( pj) fixed effects). Olivero and Yotov (2012) demonstrate that multilateral resistance terms can be taken into

account using fixed effects for export time and importer time in a dynamic gravity estimation framework with panel
data. It should be noted that, in addition to taking into account non-observable multilateral resistance terms, fixed
exporter time and importer time effects will also absorb the size variables (E; and Y)) of the structural gravity model,

as well as all other observable and unobservable country-specific characteristics that vary according to these
dimensions, including various national policies, institutions and exchange rates.

As a result, fixed effects per exporting country-year (v;) and importing country-year (p;) were included in the
estimation of equation (4) to control for external multilateral resistance and internal multilateral resistance,

respectively, while (e,jt) is the usual residual.2

To complement this, in order to avoid endogeneity bias in trade policy variables due to bilateral factors, country-pair
fixed effects (v;) are included in the estimation (Baier and Bergstrand, 2009). It should be noted that the set of

country-pair fixed effects will absorb all time-invariant bilateral covariates (e.g., bilateral distance), which are used as
standard in gravity regressions. However, country-pair fixed effects will not prevent the estimation of bilateral trade
policy effects, as by definition trade policies vary over time. Furthermore, country-pair fixed effects will also account
for any non-observable time-invariant trade cost components (Yotov et al., 2016).

It is important to bear in mind the restriction on introducing variables related to non-discriminatory trade policies into
the equation (4) model, such as the Digital Services Trade Restrictiveness Index (DSTRI) (estimated by the OECD
and ECLAC). The problem with non-discriminatory trade policy covariates is that they are specific to the exporter
and/or importer and will therefore be absorbed, respectively, by the fixed effects of export time and importer time that
should be used to control for multilateral resistances in the structural gravity model (Yotov et al., 2016). In general
terms, in the presence of fixed exporter and importer effects, the gravity model can no longer estimate the impact of
any variable i) that affects the propensity of exporters to export to all destinations (e.g., an island); ii) that affects
imports without taking origin into account (e.g., DSTRI applied at the country level); and iij) that represent sums,
averages, and differences of country-specific variables (Head and Mayer, 2014).

Therefore, when estimating the gravity model of equation (4), we use the HDSTRI and the binary variable on the
existence of a services chapter in trade agreements as trade policy variables in separate regressions. These are the
two trade policy variables to be estimated in the gravity model in an unbiased and efficient manner. The HDSTRI is



constructed by assessing, for each pair of countries and each measure, whether or not the countries have the same
regulation on DS trade. As noted above, for each pair of countries, the indices reflect the (weighted) proportion of
measures for which the two countries have different regulations. The HDSTRI index takes a value from 0 to 1. The
HDSTRI will be equal to O if the two countries under analysis have the same regulation in terms of the DSTRI
(homogeneous regimes), or 1 if the two countries have completely different regulations (heterogeneous regimes)
(Ferencz, 2019). In the case of the binary variable, it is equal to 1 if both countries (exporter and importer) have a
free trade agreement on goods that includes a chapter on services, and 0 otherwise.

Finally, it should be noted that the coefficients associated with the explanatory variables in vector Z * of equation (4)
can be calculated in percentage terms, when the variables are binary, as follows:

(eP* - 1) x 100 (5)

Where Bk is the estimate of the effects of any gravity indicator variable specified in the gravity model. For example,
the estimate of the effects of FTAs in gravity regressions found in the empirical literature, Bgta = 0. 76, implies that

the FTAs that came into effect between 1960 and 2000, have on average increased trade by [eO'76 -11%x 100 = 114%
(Baier and Bergstrand, 2009).

In the case of continuous variables, the interpretation of the coefficient associated with that variable is the elasticity of
the value of exports with respect to the continuous variable, i.e., the percentage change in the value of exports given
a 1% change in the continuous variable.

Data

A data panel for 89 countries, including 17 from LAC, was used for the period 2005-2021.2 The analysis of the
determinants of DS exports is based on a review of the literature on the factors that appear to influence the export
performance of these services in these countries.

For statistical analysis purposes, the dependent variable was the dollar value of DS exports from each exporting
country to its various trading partners (importing countries). Data on DS exports come from the latest version (April

2023) of the OECD-WTO Balanced Trade in Services ([Batis]; Liberatore and Wettstein, 2021).§ The following are

commonly used as covariates in gravity models:Z

Distance: distance in kilometers between countries.
Border: binary variable equal to 1 if countries i and j share a border, 0 otherwise.
Common language: binary variable equal to 1 if countries i and j have a common language, 0 otherwise.

Shared colonial history: binary variable equal to 1 if countries i and j have the same colonial ties, 0 otherwise.

In addition, the following covariates were used, including trade policy variables.

Heterogeneity of DSTRI (HDSTRI): the Heterogeneity Digital Services Trade Restrictiveness Index is
constructed by assessing, for each pair of countries and each measure, whether or not the countries have the
same regulation on DS trade. For each pair of countries and each sector, the indices reflect the (weighted)



proportion of measures for which the two countries have different regulations. The HDSTRI index takes a
value between 0 and 1. The HDSTRI will be equal to O if the two countries under analysis have the same
regulations in terms of DSTRI (homogeneous regimes), or 1 if the two countries have completely different

regulations (heterogeneous regimes; Ferencz, 2019).§

Free trade agreements containing a chapter on services: binary variable equal to 1 if countries i and j have a

free trade agreement on goods with a chapter on trade in services.2

Human capital: average years of schooling in countries, based on data from the United Nations Development
Program (UNDP). The value for both the DS-exporting country and the importing country or countries is used.

Investment in telecommunications: investment in telecommunications infrastructure. The annual amount in US
dollars, according to the United Nations International Telecommunication Union (ITU). The value of both the
DS-exporting country and the importing country or countries is used.

Broadband use: per Internet user, based on data from the United Nations ITU. The value for both the DS-
exporting country and the importing country or countries is used.

5. RESULTS

Equation 4 is estimated using the PPML method for all countries included in the sample (worldwide), for intraregional
trade in LAC (intraregional LAC) and for LAC trade with the rest of the world (extraregional LAC) (see Table 1). It
shows that the gravity model estimated using the PPML method and employing the variables traditionally used for
this type of exercise is robust. In addition to the variables related to the cost of trade, following Nordas and Rouzet
(2017), four trade policy covariates are included: the HDSTRI heterogeneity index, the interactions between the
HDSTRI and the DSTRI of the exporting and importing countries, and the variable "free trade agreement with a
services chapter." It should be noted that the interactions between the HDSTRI and the DSTRI allow us to see
whether the regulatory heterogeneity of different countries is more or less important, given the general level of
restriction on digital trade in a country (UNECA, 2023).



Table 1. Results of the gravitational model with trade cost variables and regulatory heterogeneity

(dependent variable: DS exporis)

Entire world LAC with LAC LAC with the rest
of the world
Log distance 461+ - 658 ** -925***
(02) (.045) (047
Border 04 031 107
(.049) (.073) (123)
Shared language WL i (Omitida) T69***
(.038) (068)
Shared colonial history 3% (Omifida) (Omitida)
(.052)
FTA (with Services Chapter) 25 ALH* -285***
(.027) (.047) (041)
DSTR heterogeneity -231 3 465%* -045
(.334) (.616) (.591)
Heterogeneity DSTRI*DSTRIExp 1.9 9729+ 8971+
(1.352) (3.466) (2.595)
Heterogeneity DSTRI*DSTRImp -1.495* 25.445%** 2.069
(1.373) (3.256) (2.662)
Constant 25.875** 22.527+** 28.231***
(09 (.332) (.601)
Observations 53 136 1920 8 448
Pseudo R2 961 943 973
Exporteryear FE Yes Yes Yes
Importeryear FE Yes Yes Yes

Note: Some variables omitted due to collinearity. Standard errors in parentheses. *** p< .01: ** p <.05; *p<.1.
Source: prepared by the authors.

The results in Table 1 show that, in the case of LAC trade with LAC, regulatory heterogeneity takes on a statistically
significant negative value. This result indicates that heterogeneity in DS trade restrictions between countries in the
region effectively reduces intraregional DS trade. Thus, a reduction in the heterogeneity of trade restrictions could
substantially improve trade flows between countries in the region. For example, a 1% (0.01) reduction in the HDSTRI

index could lead to a 3.5% increase in DS exports between LAC countries.



Interactions between regulatory heterogeneity and the DSTRI of the exporting and importing countries, on the other
hand, yield statistically significant results, but with different signs. Thus, the marginal impact of regulatory
heterogeneity on service exports varies positively with the DSTRI of the importing country and negatively with that of
the exporting country. This seems to indicate that, although regulatory heterogeneity is associated with lower levels
of digital trade (HDSTRI coefficient), the positive result in the interaction term (HDSTRI*DSTRI) suggests that this
heterogeneity is more important when a country has fewer restrictions on digital trade (in the case of the importing
country) and vice versa (in the case of the exporting country).

Meanwhile, free trade agreements with a services chapter (FTA) have had a positive impact on DS exports in
intraregional trade (FTA with FTA). This result suggests that the existence of an FTA with a services chapter allows
for greater DS trade in the region (52%) despite existing regulations (see Table 1). Given that the LAC region has a
high degree of DS trade restrictions, especially among countries in the region, this result reinforces the importance of
further promoting the liberalization of intraregional DS trade.

When analyzing the above results for the entire sample (worldwide) and LAC trade with the rest of the world, it can
be seen that only the coefficient related to FTAs with a services chapter has a positive and significant value. This
reinforces the importance of this type of instrument in facilitating DS trade.

The results in Table 1 show the importance of free trade in terms of DS between LAC countries and between them
and other countries outside the region. However, these estimates need to be corrected for the endogeneity bias of
trade policy variables due to bilateral factors. For this purpose, we follow Baier and Bergstrand (2009) and use fixed

effects of pairs of countries in the estimation of equation 410 It should be noted that the set of fixed effects of pairs of
countries will absorb all bilateral time-invariant covariates such as those shown in Table 1 (e.g., bilateral distance,
common language, etc.). However, the fixed effects of pairs of countries will not prevent the estimation of the effects
of bilateral trade policy, since trade policies by definition vary over time. In addition, the fixed effects of pairs of
countries also take into account any unobservable and time-invariant trade cost component (Yotov et al., 2016) (see
Table 2).



Table 2. Results of the model with heterogeneity and trade and public policy variables

(dependent variable: Latin American DS exports)

(1) (2) (3)
Entire world LAC with LAC LAC with the rest
of the world
FTA (with Services Chapter) 055 .365** 004
(.036) (.165) (.115)
Heterogeneity DSTRI 049 8127 1.589**
(.318) (2.614) (.669)
Heterogeneity DSTRI*DSTRIExp -1.142 11.146** -10.787***
(1.049) (5.603) (3.427)
Heterogeneity DSTRI*DSTRImp 1121 12.288* 4.144
(.925) (6.783) (2.865)
Avernge years of schoaling (years) 002 095* -01
(.007) (.056) (.028)
Broodband intemet usage 0.07%** 0.03*** 0.0
(.01 (01 (.02)
Constant 21.957%** 9.966™ 21.533*
(1.029) (4.59) (2.942)
Observations 3 0452 1170 5067
Pseudo R2 998 991 998
Exporteryear FE Yes Yes Yes
Importeryear FE Yes Yes Yes
Exporterimporter FE Yes Yes Yes

Notes: standard errors in parentheses. *** p<.01: **p<.05: * p<.L.

Source: prepared by the authors.

In addition to the HDSTRI heterogeneity variables, the interactions between the HDSTRI and the DSTRI of the
exporting and importing countries, and the existence of FTAs with a services chapter, two additional variables are
included which, according to the literature, could also explain trade flows in the case of DS. These two variables are
public policy variables, specifically: human capital (years of schooling) and broadband Internet use. In the case of
trade between Latin American countries (LAC with LAC), all the model coefficients are statistically significant and
show the expected sign. The opposite is true for trade in the entire sample (worldwide) and for Latin America with the
rest of the world, where most of the coefficients are not significant. Furthermore, the gravity model estimated using

the PPML method is robust.



In LAC intraregional trade (LAC with LAC), the existence of free trade agreements with a services chapter has a
significant impact on DS trade for countries in the region. In fact, according to the results in Table 2, it can be
concluded that the existence of a free trade agreement with a services chapter has led to a 44% increase in DS trade
between countries in the region.

The coefficient associated with the HDSTRI variable shows that heterogeneity in trade regulations in this type of
trade between countries in the region significantly hinders trade flows. Thus, a reduction in the heterogeneity of trade
restrictions could substantially improve the flow of DS trade between countries in the region. For example, a 1%

(0.01) reduction in the HDSTRI index could lead to an 8.1% increase in DS exports between LAC countries. 11

Interactions between regulatory heterogeneity and the DSTRI of the exporting and importing countries, on the other
hand, yield statistically significant results with the expected sign (positive). This result indicates that the marginal
impact of regulatory heterogeneity on service exports varies positively with the DSTRI of the importing and exporting
countries. In other words, regulatory heterogeneity is more important when a country has fewer restrictions on digital
trade, both in the case of the importing country and the exporting country (UNECA, 2023). Finally, level of education
and broadband Internet penetration appear to be important factors in facilitating DS trade between LAC countries.

It is important to promote a reduction in the degree of heterogeneity in DS trade regulations (HDSTRI) between LAC
countries, as this would significantly increase trade integration. For example, considering that the HDSTRI between
LAC countries averages 0.234 (ranging from 0.021 to 0.462), reducing DS trade regulations by the equivalent of the
average HDSTRI value would increase DS trade in the region by more than 200%.

6. CONCLUSIONS

LAC DS exports grew by an average of 7% per year between 2005 and 2021, more than total service exports (5.1%).
The share of DS in total service exports in LAC rose from 22% to 29% over the same period, compared with the
global figures (44% to 62%).

LAC countries differ widely in their DS export performance, with Brazil, Argentina, Costa Rica, Mexico, and Colombia
being the largest exporters. Small countries such as Uruguay, Costa Rica, Chile, Colombia, and the Dominican
Republic show higher growth rates in DS exports.

Regional integration in DS is low in LAC. Only for Argentina and Paraguay does LAC represent more than 25% of the
destination market. For Saint Lucia, Uruguay, Saint Vincent and the Grenadines, Grenada, Colombia, and Costa
Rica, LAC represents between 15% and 25%. For the rest of the countries in the region (25), LAC represents less
than 15% of the market.

The results of the econometric model indicate that reducing the heterogeneity in DS trade regulations (HDSTRI)
between LAC countries by 1% could increase intraregional trade in these services by up to 8%. Likewise, the
existence of free trade agreements that include a chapter on services between LAC countries would have allowed

intraregional DS trade to be 44% higher.

Increasing human capital (years of formal education) is a policy that can strengthen or boost DS trade between LAC
countries. It is also important to increase connectivity between these countries in order to promote intraregional DS

trade both within the region and between LAC and the rest of the world.



In general terms, it can be argued that the promotion of intraregional exports of DS in LAC could be strengthened by
implementing a productive development policy approach based on four pillars: 7) reducing and leveling regulatory
barriers to intraregional DS trade; 2) promoting, among the countries of the region, the inclusion of a services chapter
in free trade agreements; 3) increasing broadband Internet connectivity; and 4) increasing investment in human
capital.

BIBLIOGRAPHY

Anderson, J. E. (1979). A theoretical foundation for the gravity equation. The American Economic Review, 69(1).
http://www.jstor.org/stable/1802501

Anderson, J. E. and van Wincoop, E. (2003). Gravity with gravitas: a solution to the border puzzle. American Economic
Review, 93(1). https://doi. org/10.1257/000282803321455214

, Borchert, I., Mattoo, A. and Yotov, Y. V. (2018). Dark costs, missing data: Shedding some light on services trade.
European Economic Review, 105(C). https://doi.org/10.1016/j.euroecorev.2018.03.015

Arkolakis, C., Costinot, A. and Rodriguez-Clare, A. (2012). New trade models, same old gains? American Economic Review,
102(1). https://doi. org/10.1257/aer.102.1.94

Baier, S. and Bergstrand, J. (2009). Bonus vetus OLS: A simple method for approximating international trade-cost effects
using the gravity equation. Journal of International Economics, 77(1). https://doi.org/10.1016/j.jinteco.2008.10.004

Baldwin, R. and Taglioni, D. (2006). Gravity for dummies and dummies for gravity equations. Cambridge, MA, National Bureau
of Economic Research, nber Working Paper No. 12516.

Bamber, P., Fernandez-Stark, K., Abras, A., Campos, C., Rocha, B. D. P. and Caluz, A. D. (2022). Conocimiento de
exportacion: la era de los servicios en América Latina. Revista Integracion and Comercio 26(48). http://dx.doi.
org/10.18235/0004608

Benz, S. and Jaax, A. (2020). The costs of regulatory barriers to trade in services: New estimates of ad valorem tariff
equivalents. OECD Trade Policy Papers, No. 238, OECD Publishing, Paris.

, Jaax, A. and Yotov, Y. V. (2022). Shedding light on the drivers of services tradability over two decades. OECD
Trade Policy Papers.

Borchert, I. and Yotov, Y. (2017). Distance, globalization, and international trade. Economics Letters, 153.
https://doi.org/10.1016/j.econlet.2017.01.023 Borga, M. and Koncz-Bruner, J. (2012). Trends in digitally enabled trade in
services. Bureau of Economic Analysis US Department of Commerce.

Economic Commission for Africa (UNECA) (2023). Digital trade regulatory environment: Opportunities for regulatory
harmonization in Africa. Economic Commission for Africa.

Economic Commission for Latin America and the Caribbean (ECLAC) (2023). Iberoamérica: espacio de oportunidades para el
crecimiento, la colaboracion y el desarrollo sostenible. XXVIII Cubre Iberoamericana de Jefes y Jefas de Estado y de
Gobierno, Santo Domingo, marzo 2023.

United Nations Conference on Trade and Development (UNCTAD) (2019). Enhancing productive capacity through services.
Trade and Development Board. Note by the UNCTAD secretariat. Geneva, 1-2 May 2019.

(2021). Manual for the production of statistics on the digital economy 2020. Revised Edition. Geneva.



Ciuriak, D. and Lysenko, D. (2016). The effect of binding commitments on services trade. C.D. Howe Institute Technical Paper
for: Better in than Out? Canada and the Trans-Pacific Partnership.

Crenshaw, E. M. and Robison, K. K. (2006). Jump-starting the internet revolution: how structural conduciveness and global
connections help diffuse the internet. Journal of the Association for Information Systems, 7(1). https://
doi.org/10.17705/1jais.00078

Das, P. (2019). Econometrics in theory and practice. Analysis of cross section, Time Series and Panel Data with Stata 15.1.
Springer.

Di, Y., Zhi, R., Song, H. and Zhang, L. (2022). Development and influencing factors of international trade in digitally
deliverable services. Frontiers in Psychology,13. https://doi.org/10.3389/fpsyg.2022.908420

Fally, T. (2015). Structural gravity and fixed effects. Journal of International Economics, 97(1).
https://doi.org/10.1016/j.jinteco.2015.05.005

Feenstra, R. C. (2016). Advanced International Trade: Theory and Evidence, 2nd. Princeton University Press.

Ferencz, J. (2019). The OECD Digital Services Trade Restrictiveness Index. OECD Trade Policy Papers, No. 221, OECD
Publishing. https://doi. org/10.1787/16ed2d78-en

Franco-Bedoya, S. (2023). Measuring globalization when it is needed the most. Policy Research Working Paper 10451, World
Bank Group.

Fraser, B. (2021). Services trade modelling. dit Analysis Working Paper. mpra Paper No. 110321.

Freund, C. and Weinhold, D. (2002). The internet and international trade in services. American Economic Review, 92(2).
https://doi. org/10.1257/000282802320189320

Gervais, A. (2018). Estimating the impact of country-level policy restrictions on services trade. Review of International
Economics, 26(4). https://doi. org/10.1111/roie.12340

Giordano, P. and Ortiz de Mendivil, C. (2021). Trade in services in Latin America and the Caribbean: an overview of trends,
costs, and policies. iDb Technical Note 2266. Inter-American Development Bank.

Greene, W. (2008). Econometric Analysis, 6th ed. Prentice Hall.

Gupta, S., Ghosh, P. and Sridhar, V. (2022). Impact of data trade restrictions on it services export: A cross-country analysis.
Telecommunications Policy, 46(9). https://doi.org/10.1016/j.telpol.2022.102403

Head, K. and Mayer, T. (2014). Gravity equations: workhorse, toolkit, and cookbook. En G. Gopinath, E. Helpman and K.
Rogoff (eds.). Handbook of International Economics, vol. 4, Elsevier. https://doi.org/10.1016/B978-0444-54314-1.00003-3

Hoekman, B. and Shepherd, B. (2021). Services trade policies and economic integration: new evidence for developing
countries. World Trade Review, 20(1). https://doi.org/10.1017/S1474745620000439

Hummels, D. (1999). Toward a geography of trade costs (January 1999). http://dx.doi.org/10.2139/ssrn.160533

Khachaturian, T. and Oliver, S. (2021). The Role of "mode switching" in services trade. Office of Industries, US International
Trade Commission.

Liberatore, A. and Wettstein, S. (2021). The OECD-WTO balanced trade in services database (bpm6 edition). Methodological
paper. https://www.OECD. org/SMd/its/f OECD-WTO-Balanced-Trade-in-Services-database-metho dology-BPM6.pdf



Lopez Gonzalez, J. and Ferencz, J. (2018). Digital trade and market openness. OECD. Trade Policy Papers, No. 217.
https://doi.org/10.1787/1bd89c9aenLopez

, Sorescu, S. and Kaynak, P. (2023). Of bytes and trade: Quantifying the impact of digitalisation on trade. OECD
Trade Policy Paper 273. https://doi.org/10.1787/18166873

Loungani, M. P., Mishra, M. S., Papageorgiou, M. C. and Wang, K. (2017). World trade in services: Evidence from a new
dataset. International Monetary Fund.

Nasir, S. and Kalirajan, K. (2016). Information and communication technologyenabled modern services export performances
of Asian economies. Asian Development Review, 33(1). https://doi.org/10.1162/ADEV_a_00059

Nordas, H. K. and Rouzet, D. (2017). The impact of services trade restrictiveness on trade flows. The World Economy, 40(6).
https://doi.org/10.1111/ twec.12424

Olivero, M. P. and Yotov, Y. V. (2012). Dynamic gravity: Endogenous country size and asset accumulation. Canadian Journal
of Economics, 45(1). https:// doi.org/10.1111/j.1540-5982.2011.01687.x

Reddy, P. K. and Gairola, G. (2002). India’s services boom-the need for balanced growth? Ahmedabad: Social Science
Electronic Publishing. https://doi. org/10.2139/ssrn.361320

Santos, J. M. C. and Tenreyro, S. (2006). The log of gravity. The Review of Economics and Statistics, 88 (4).
https://doi.org/10.1162/rest.88.4.641

Wang, X. (2021). Digital trade as the new engine for foreign trade. China’s Econ. Transform. 4. DOI: 10.3868/s060-012-021-
0053-2

Woo Kang, J., Helble, M., Avendano, R., Crivelli, P. and Claire Tayag, M. (2022). Unlocking the potential of digital services
trade in Asia and the Pacific. Asian Development Bank.

Yotov, Y. (2022). Gravity at sixty: The Bijou of Trade. Technical Report 20221, LeBow College of Business, Drexel University.

Yotov, Y. V., Piermartini, R. and Larch, M. (2016). An advanced guide to trade policy analysis: The structural gravity model.
WTO iLibrary.

1 © United Nations, 2023. The opinions expressed in this document are those of the authors alone and may not reflect those of the
United Nations. Permission to reproduce this work in whole or in part must be requested from the ECLAC, Documents and Publications
Division, publicaciones.cepal@un.org. Member States of the United Nations and their governmental institutions may reproduce this work
without prior authorization. Only the source must be mentioned and ECLAC must be informed of such reproduction.

2Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Nicaragua, Mexico, Panama,
Paraguay, Peru, Dominican Republic, and Uruguay.

§Although recent trade agreements include provisions on trade in services, few within LAC go beyond the provisions of the General
Agreement on Trade in Services (Giordano and Ortiz de Mendivil, 2021).
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191t should be noted that the problem of endogeneity generates biases in the ordinary least squares (OLS) regression coefficients,
hence the importance of this correction in the estimation of equation 4.
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and Oliver (2021); Fraser (2021); Nordas and Rouzet (2017); Nasir and Kalirajan (2016)).



