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|. INTRODUCTION

International trade and digital networks have edptb during the past decades. Between
1995 and 2008, global trade of goods and serviessgnown with a compound annual
growth rate of approximately 10 % per year, whil@gl Gross National Income (GNI) has
merely grown 5.7%. The number of worldwide insi@ltelecom end-user devices (such as
phones and internet subscriptions) has grown wittually 15.5 % during the same period,
and the corresponding installed bandwidth with 4.7Communication has been easier,
faster and less expensive and it has changed thewedive, work and interact (Castells,
2009). In the economic sphere, it has been shoaitrtlle increasing digitizing of economic
processes has led to a certain degree of reordgmmzend institutionalization of economic
activities (Rosenblat et al (2004), Garicano andgdrélansberg, 2006; Acemoglu, et al.
2007), labor skills upgrading (Autor, et al., 199 esnahan, et al, 2002), increases in
relative wages (Feenstra and Hanson, 1999), povedtyction (Jensen, 2007), and positive
network externalities (Shapiro and Varian, 199&)eTenabled real-time communication
through private or multiparty networks among ecomoactors (Brynjolfsson and Hitt,
1995) and the accompanying reduction of searcts ¢bstugh blatant transparency (Bakos,
2001; Borenstein and Saloner, 2001) has arguablgetieto overcome geographical

distance, resulting in the much-cited “death ofatise” (Cairncross, 1997).

It can be expected that digital networks reduceckeeosts, management and control costs,
shipping costs and time costs involved in tradiBgyers and sellers can find each other
and connect quicker, trading partners and employ=es be monitored more easily
(management and control costs), and communicatidrcaordination costs can be reduced
(diminishing shipping costs) (Demirkan et al.,, 2D0Brom a theoretical perspective,
Gravity models provide a tool to test the relatldps of ICTs (Information and
Communication Technologies) and the borderlesstadigietworks with bilateral trade.
These models have been used for over half a cetdyyedict bilateral trade flows based
on the distance between two economies and themoseic masses (Tinbergen (1962),
Anderson (2010) for example). Therefore, we folliwe empirical trade literature and use

the Gravity model as our theoretical underpinning.



Research that focuses on the impact of these téadias on trade volumes has been scarce
so far, especially in comparison to other areastotlies of international trade. Just a
decade ago, Freund and Weinhold (2002, 2004) pedvide first evidence on the matter,
while studying the effect of ICTs’ growth on intational trade growth using the internet
penetration in the first paper while the numbemebsites on the second. Several studies
include only cross-sectional data (Clarke et alO@Q Marquez-Ramos et al (2010),
Demirkan et al (2009), among others), while othked are of a panel nature either are of a
short time span (Portugal-Perez and Wilson (20X#))include a small number of
developing countries, if any (Vermuri et al (2009)mmis (2011), Mattes et al (2009)).
Another delicate issue in this strand of literatigréhat although Gravity models are alleged
to be estimated, only few control for multilatenasistance as the theoretical model
indicates, especially in panel data (Timmis (20Mattes et al (2012) and Portugal-Perez
and Wilson (2012)).

Previous studies approximate the independent Vara&hdigital capacity by using statistics
on the number of ICT devices (such as the numbebrofdband subscriptions (e.g.
Demirkan et al. (2009), personal computers, telaphmes and Internet users (Vermuri et
al. (2009) ), Internet and mobile phone subscribgessonal computers and Internet users
(Ahmad et al (2011), among others) or some sortGdf index (which combines the
number of technological devices with variables clugation and the diffusion of other
innovations (Marquez-Ramos et al., 2010; Mattesinste and Pavel, 2012, Portugal-Perez
and Wilson, 2012)). These studies reveal sevesrdisstally significant and even non-
linear effects that deserve closer attention, acé fmethodological challenges in the choice
of their independent variables. The problem witingithe number of ICT equipment as a
proxy arises from the fact that the number of devis not necessarily representative of the
informational capacity, since bandwidth is highlivedse (Hilbert, 2011; 2013). The
delicacy of the conclusions drawn from such indesisns from the subjectivity of the
highly sensitive index composition (Minges, 2005).

We therefore execute an analysis that improvesidieity of the ICT infrastructure index,
without the need to recur to subjective index cositpmns. We employ a unique dataset of
the installed telecommunication capacity in kbpkicl basically represents the sum of the

product of the number of ICT devices and theiraltetl end-user bandwidth (also called
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the “subscribed bandwidth potential” (see ITU, 20Ch. 5). We cover the period from
1995 till 2008 across 128 countries. Additionaltythe better accuracy of the estimations
granted by a better variable to proxy for ICTs tembgies- kbps capacity per subscriber-
we estimate a Gravity model, adjusting for mulétal resistance with the methodology of
Baier and Bergstrand (2009) and Egger and Nels6d1(2 Regression results show a
significant effect on export performance dependimgthe level of connectivity of the
trading partner. Evidence differs according to shenple of countries, divided by the level
of economic development. ICTs’ development- as aslhow different your ICTs level is

from your trading partners’ seem to affect how myah trade.

The paper is structured as follows. Part Il wilbyide an overview of the related literature
and Part 11l will examine the development of ICTsass the globe. It will be followed by
Part 1V that provides the theoretical framework @@ty Model) and by Part V that will
describe the empirical strategy. Part VI explaine variables and data sources used to
estimate the model. Part VII will show and analyize results and finally Part VIII will

conclude the study and will outline further lindgesearch.

Il. LITERATURE REVIEW

Economic GROWTH

The initial studies of the effects of the ICTs hdweused on economic and productivity
growth. They employed some proxies for a societyfermation processing capacity, like
the amount of installed ICT devices (e.g. Hardy8@Roller and Waverman, 2001; Datta
and Agarwal, 2004; Duggal, et al., 2006), or thenetary value of the investments in the
respective stock of technological infrastructuraey(@resnahan, 1986; Siegel et al., 1992;
Oliner and Sichel, 1994; Jorgenson and Stiroh, 19852011). In general, positive effects
of ICT on economic growth and productivity wereetsed. Most of the literature focuses
on the United States (Jorgenson and Vu, 2007; Dsnatlal.; 2011), European countries
(e.g. Crepon and Heckel, 2002; van Ark, et al.,80®r the industrialized member



countries of the OECD (Organization for Economicd@peration Development) (Spiezia,
2012). Studies that include developing countriewl fdifferential effects among world

regions, with a smaller effect in Latin Americadamparison with OECD and Asia, and a
bigger effect in others like Africa and Middle EéSampos, 2010).

INTERNATIONAL TRADE

In comparison to the literature on ICTs and ecomognowth and productivity, the related
trade literature is still in its early phase. Timitial publications were from Freund and
Weinhold (2002, 2004). In their first paper thegess the importance of ICTs on services’
exports and imports Internet using penetration aseasure of ICTs. In their 2004 paper
they study the effect of the growth of ICTs on nrdises’ trade growth. In this case, the
measure of ICTs is the amount of web hosts in attguThey do not find evidence that

ICTs dampens “the law of gravity”.

Among the empirical applications that later on cwntd to fill in the research agenda

among these lines, augmented gravity models weiraasd. Many papers alleged to have
been estimating these models (since they includate and GDPs as the explanatory
variables), although proper care of the multildteesistance terms was not considered.
Among the surveyed literature on the impact of I©hgnternational trade, with the use of

gravity models to assess it, we have observedlegtwere simply ignored -especially in a

panel setting- except for Timmis (2011), Mattes120 Portugal-Perez and Wilson (2012)

and Francois and Manchin (2013).

ICTs have been proxied as ICTs use, ICTs infragira¢ both (included as independent
variables) or a hybrid of the aforementioned, i $hape of an index. Marquez-Ramos et al
(2010) use a technological achievement index (Tédhstructed on the basis of four
indicators: level of technological innovation incauntry, diffusion of old innovations

(potential absorptive capacities), diffusions ofemet innovations and the human skills



index* (realized absorptive capacities). They includes titidex in the cross-sectional
gravity specification (for both partner countri@s)d also include a quadratic term to allow
for non-linearity. They also instrument this indexith the average research and
development expenditure. Specifications includindp sndexes from the TAI are also
included. They find in several cases a positiveati@hship between technological
innovations and export performance (plus a nonalireffect that was also found for the
other sub-indexes and across subsamples). Moreavershape effect was found for
diffusion of old innovations and human skills and iaverted u-shape effect for realized
absorptive capacity. Mattes et al (2012) also useinglex to proxy for ICTs (ICTs

development index), constructed by the Internatiodfelecommunication Union (ITU).

Studying EU trade between 1995 and 2007, they dimmbsitive impact if both countries
have a high level of ICTs development. They propadcount for multilateral resistance
terms using time-varying fixed effects for the empo and the importer country. In a
similar nature, Francois and Manchin (2013) coms$tan infrastructure index based on
principal component analysis and find a positiieafof this index on the exporting and

importing activity.

Demirkan et al (2009) consider internet use (nunobénternet users) as a proxy for ICTs.
They estimate a cross-section for the year 200517& countries. They find a positive
effect, and conduct an interesting analysis witlbsamples, that group economies
according to their economic size. There they discthat the effect is higher between large
economies than for smaller ones. The same larfectedlso applies between more distant

economic exchange partners and geographically robysss.

Vermuri et al (2009) also find a positive and statally significant effect of “ICT

Infrastructure”, which includes personal computdedephone lines and Internet users.
They use a Hausman-Taylor estimator for 82 countoetween 1985-2005. They do not
provide any information on how they use this estonan an unbalanced panel. An
interesting point in their analysis is the use 6kéd proportions”, which means they

employ a minimum level of ICTs for each countryrpahe rationale behind the use of this

* For a more detailed description of the index meaaser to Marquez-Ramos et al (2010). For simiglicn
overview of the index is presented.



is that the minimum level within a country wouldvieaan effect via the restraint it will

place on the extent of the bilateral communicatdmmad et al (2011), with a time series
analysis, estimate the effect of Malaysian ICTsastructure (measured by Internet and
mobile phone subscribers, personal computers aethit users) between 1980 and 2008.
They find a statistically significant effect of af the ICTs infrastructure measures, in a

pooled, fixed effects as well as a random effeatsleh

Clarke et al (2006) find a positive effect of higheaternet penetration (hnumber of internet
users) in the trade between developing countriedeteloped ones, in a cross sectional
analysis with an extensive and representative sampicountries of the developed and
developing world. They also allege endogeneity tueeverse causality, although they
imply that openness is just exports, unlike thenmational trade literature that considers
exports plus imports. They consider an instrumentriternet penetration, which is related
to the regulation of the market that they view &sgenous to the trade growth variable

they employ.

Portugal-Perez and Wilson (2012) study the effeétiard (physical infrastructure and
ICTs) and soft infrastructures (border and transpfiiciency and the business regulatory
envioronment) on the export performance of devaelppiountries. With a panel of 101
countries for the period 2004-2007 they find thgict performance is indeed improved by
infrastructure. An interesting approach was to ssdbeir impact also, considering the
potential marginal effects in terms of per capiteome. When they include ICTs (proxied
by an indicator that includes information on aMaility of latest ICT technology, extent of
business internet use, level of technical absampdied government prioritization of ICT),
they find a positive effect on exports but whendudig an interaction with GDP per capita
they find that the effect is increasing with theda (though the estimated impact of ICTs is
negative while the interaction of ICTs and GDP papita is positive, both statistically

significant).

Finally, Timmis (2011) estimates a panel model @¥CD countries between 1990 and
2010. His proxy for ICTs is Internet users, broaabaonnections, fixed lines connections
and percentage of broadband connections. He ingleideh variable as a proxy for ICTS in

different regressions and considers mobile phonesjputers and telephone lines as a



robustness check. He finds that country pairs Wigin adoption rates trade more with each
other and that a rise in adoption within a paicobintries has a small effect on trade. He
also controls for multilateral resistance termshwitme varying country fixed effects for

exporter and importer country.

The impact of ICTs on international trade stilleds some further study, specially
controlling for multilateral resistance terms ipanel setting that includes a wider selection
of developing countries. This paper therefore aongll in this gap, besides using a novel

proxy for ICTs infrastructure.

I1l. WORLD TRADE AND ICTS: A QUICK LOOK AT THE DATA

Most of the existent studies that investigate tifieces of ICTs on international trade are of
a cross-sectional nature, and that type of analyas the original idea of this paper. The
approach changed when Graph 1 was constructeditishgpthe rise in international trade in
the last few decades, especially in the 90’s, wihi&ICTs revolution took off later, mainly
in the 2000’s. Therefore, it is difficult to sti@ié at first sight that the increase in world
trade is irrevocably due to ICTs (understood instigraph as internet capacity per

subscriber).

Upon a closer look at our variable of interest,oma observe in Graph 2 that the amount of
total subscribers (subscribers and equipment wilised as synonyms) has increased more
steeply since the second half of the 90's and thgacity of the countries since the

beginning of the 2000’s.

Hilbert, L6pez and Vasquez (2010) note that whmil@008 the penetration of the service in
European countries (broadband internet subscripersnhabitant) was 2.3 times bigger
than in Latin America (26.7% versus 11.6%), théedénce in the communication capacity
was almost 5 times as big: while each inhabitarthefEU had 625 Kbps for his own use,
the average Latin American inhabitant had only KBps. This difference has increased
considerably since 5 years before, when the diffsgewas only 27 Kbps. The growing
difference can be explained mostly due to the leloaity offered by providers in the Latin



American region. In 2008, downloading speeds rarfgaat 512Kbps to 1Mbps in Latin

America while the average was of 17Mbps in OECDntoes. These differences are just
an example of the evolution and disparities of I@WEsween countries. These disparities
can also be seen in Graph 3 and Graph 4. We ob®eavéhe average installed bandwidth
capacity per ICT equipment of OECD countries hagnbéncreasing exponentially,

especially during the 2000’s. There has been areasing capacity gap with non-OECD
countries that can be observed in Graph 3. On ¢tmérary, we do not see such strong
increasing gap in Graph 4, when observing the geeemnount of equipments per OECD

versus non-OECD countries.

Given the evolution of ICTs, they could have areefffon the exporting performance as
well as on the importing behavior. Moreover, theyld have different impact depending
on the country type. In a nutshell, this is whataira to study.

IV. THEORETICAL FRAMEWORK: THE GRAVITY MODEL

The Gravity Model has been the workhorse of thermdtional trade literature since the
seminal paper of Tinbergen (1962). An extensiverditure has emerged since and it has
been used to model the impact of different variglgch as migration, culture, governance,
trade agreements, among others, on trade flowscotesof these models is the inclusion
of GDP and distance as explanatory variables (R23@4), Subramanian and Wei (2007),
Javorcik et al (2011), Stein and Daude (2007), R41899), Guiso, Sapienza and Zingales
(2009), among many others) that resemble the Neésvtgravitational equation, where
masses are replaced by GDP and distance. Givethdloeetical foundation of Anderson
and Van Wincoop (2003), these models have stamedhdrease in importance and
popularity. Applications besides trade have extdntle the study of Foreign Direct
Investment as well (Javorcik et al (2011), for epeh These models are popular given
their simple and straightforward essence, plusr thigih explanatory power in empirical

applications.



There are several complexities in estimating thelehcas outlined by Anderson and Van
Wincoop (2003), since it requires solving a systdmon linear equations. Feenstra (2002)
shows that the use of fixed effects would suffisecontrol for the multilateral resistance
terms. In a later paper, Baier and Bergstrand (2009 ftrived from a theoretical model,
an equation to consistently estimate the gravityatgn with OLS, acknowledging the
multilateral resistance terms. Applications of tmethod (hereupon called BB) on panel
data are growing but also have differed acrossoasitiWe follow the approach of Egger
and Nelson (2011) who apply the BB methodology @aetuding time dummies and in a
fixed effects framework- controlling for countryipaunobserved heterogeneity. Time
dummies are justified from a theoretical perspectiveplacing world GDP- and the
Hausman tests indicates that the models favor ikesl feffects estimator instead of the

random effects specification (nevertheless, it balreported as a robustness check).

The augmented gravity equation that will be estedas in line with the international trade
empirical literature and includes theaditional gravity models’variables. The main
difference with using this methodology is that ve&e care of multilateral resistance in
each of the terms of the bilateral costs (as caseka in upcoming Equation (I1)). Since we
cannot use time varying fixed effects (which cobédan appropriate option for panel data)
given our interest on exporter/importer ICTs', wil Wollow this line of research. For
simplicity and since our interest lies in the esiiion, we will follow the methodology of
Marquez-Ramos et al (2011) and Egger et al (20dd.}He definition of the estimating
equation, who use a simplified version of the Baied Bergstrand (2009) methodol8gy

The baseline gravity equation that applies to ¢hie is the following:
() Xi= (GDR*GDPy/ GDR*(tit/(PiPy))"™” where i = dist “* ci'ciy”

tjr denotes the trade costs that comprise of transjmts (proxied by distance) and by
other costs (¢, G and g;). Other costs would normally include the informaticosts

> Anderson and Van Wincoop already acknowledge tssipility of using fixed effects although they dot
elaborate fully on this. For a panel setting, tiaeying fixed effects would be appropriate. Foretaided
explanation refer to Feenstra (2002).

® Egger et al (2011) also use simple averages steshares.
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(related to cultural variables (like common langelaghough here they will be absorbed by
the fixed effects) and other general trade cosis¢hn relate to regional trade agreements,
for example. Furthermore, our main variable ofries¢ included in other costs is ICTs, that
could be understood as transport cost, costs, Ibatas general costs, as aforementioned

(and the reason for this can be seen in Chartalresinder).

We apply logs to (I) and obtain the following eqoat

(1) Inxjz=a+ INGDPpG +INnGDPpg — InY,,+plndistj+BInci+ dInci+ylng; *-InP;;
- INPy+ Ut

where the subscript i refers to the exporter cquiaind j is the partner country. The
dependent variable is the export trade flow betwesnrd j. GDP per capita is included for
the exporter and importer countriist refers to the distance between the capital cities
between the trading partnef3, ; stands for variables of the partner countries taatain
constant for each country, irrespective of thermar(ICTs). Variables included ig* are
specific to the bilateral relationship of the traglicountries (they are included in the trade
cost equation of the gravity model (Equation (1)Jhe World GDP (¥) will be included

into the regression analysis with year dummies.

In order to account for multilateral resistancemedy considerindnP; and InR, the BB
correction that includes a log linear first ordeaylor series approximation of the price

indexe& has been made to the bilateral independent vasaliVe follow Marquez-Ramos

" Equation Il, as derived from Equation |, made s@wefficient assumptions for simplicity in expositi All

of the coefficients should be multiplied by @), in order to properly interpret the estimated Gowfnts.
When q is a dummy variable it enters the cost éopias & and therefore we end up with the dummy
variable when applying the logarithm. Distanceéated the same as g*.

® Previously one has to express the price indexeterms of the trade costs and with some formula
manipulation we are able to correct each bilateeale cost friction with (Ill). Egger et al (201pjovide a
clear derivation.
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et al (2011 and Egger et al. (2011) and define the independenbles that are specific
to the bilateral relationship (also applies fortaige) between the partner countries using
the BB transformation. We then obtain the following

Nj Ni Nj
iy  -InPy = (-1/N Zj:]_ Inqijt +1/2* l/Ni*Nj Yi=1 Zj:l Inqjt)
Ni Ni Nj

-InfP= (-1/N Xz, Inqijt +1/2* l/Ni*Nj Yi=1 Zj:l Inqjt)

So we get the next equation for the bilateral tremss adjusted for multilateral resistance:
Ni Ni Nj Nj

(|V) Gt * :qijt'l/Ni Zi=1 |nqijt +1/Ni*Nj 2in Zj:]_ |nqj't -1/Nj Zj:]_ Inqj't

where the subscripts refer to the partner counagebefore. The second term is basically
the simple average of the trading cost of the e@pacross all partners j, while the third
one is the average of the trading cost of the pasnth all of its potential partners. Finally,
the last term is the simple average of all thedrealsts between all of the potential partners
(for a more detailed explanation refer to Eggeralet(2011) or Marquez-Ramos et al.
(2011)). Although we consider symmetric costs iis ttase, this methodology also allows

for asymmetric trade costs (Baier et al., 2009).

V. EMPIRICAL STRATEGY

Given Equation (Il) we estimate the augmented gyamodel. We first estimate the
Gravity Model as stipulated in equation (ll), thbugot controlling for multilateral
resistance. Then we estimate a simple pooled Obh8nTwe go back to the fixed effects
specification and add the ICTs variables. Laterawgment the model with the interactions
with the level of ICTs of the partner country andhaGDP per capita. As a last step we add

a "technology gap" variable calculated as the légthe absolute value of the ICTs

° Other such as Portugal-Perez et al (2012), Caeemd. (2010) and Jong et al (2011) also only exirr
bilateral variables for multilateral resistance,ilefalso including other country specific variabte#sinterest.
Carrere et al (2010) specifically derive and shthat the BB method for non bilateral variables teedixed
values per year that can be absorbed by the tinmerdes.
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difference between exporting and importing couristandardized by the level of ICTs of
the importer- results do not vary whether we deiih the exporter or importer). We finally
control later for multilateral resistance for th&ateral variables with the BB methodology
and we therefore consider this specification tHerfwdel. As robustness checks, we add a
measure of infrastructure- road density per capv@ estimate a random effects model
(with and without the BB methodology) and a Mundidecification (see de Sousa et al,
2012) .

Another way to analyze the effects of ICTs on tkpogt performance is to just focus on
the exporter and partially control for multilatenadsistance with the use of importer-
country time fixed effects (as estimated in Martiz&arzoso et al (2008) though for a cross
sectional analysis). We can also combine the BBhauktlogy with the time varying fixed
effects specification (we include Rith the BB method and then we include importerdi
dummies to control for . We do then an analysis quite similar to the jones case- we
also then estimate a random effects and a Munditeidel, besides also using 5year fixed
effects that vary by exporter country (it shouldrm#ed that since we have 14 years, the

periods have been divided by the following amountears: 5 - 5 - 4).

We then proceed to analyze to analyze what weresfaas the full model (controlling for
multilateral resistance and including interactiomsjurther subsamples, by differentiating
between OECD or non OECD countries as exportersirapdrters. With the interactions
from the "full model" we want to see if there iSreetwork” effect between countries- the
impact on trade of my level of ICTs depends onlével of the partner country and then if
the level of ICTs affects trade, depending on thesll of economic development (measure
by GDP per capita)’

Therefore, to summarize, the estimating equatialde variations of (I1):

(1) Panel without ICTs

% An issue we will not deal with in this paper sinwe consider that it is not of great concern is zbeo
problem(De Benedictis and Taglioni, 2011). Our reasom@lges on the fact that this only affects 15%lwf t

full sample.
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(2) Pooled OLS with ICTs

(3) Panel with ICTs

(4) Panel with ICTs and interaction of importer ando@ter country ICTs, plus
interaction of GDP per capita for importer and ax@ocountry

(5) Same as before but including the "technology gap"

(6) Same as before but controlling for multilateraistce of the bilateral variables

(7) Same as (6) but adding an infrastructure measlag-of) road density per capita.

(8) Random effects estimation of (5)

(9) Random effects estimation but controlling with BBethmdology for bilateral
variables

(10) Mundlak estimation of (5)

Furthermore, we include another analysis which @stlydies the effect of ICTs on the

export performance. We then estimate the following:

(1) Gravity model with only exporter variables and talal variables (not including
ICTs difference) with importer-year fixed effects

(2) Same as before but including ICTs difference andecting for multilateral
resistance of the exporter with BB method

(3) Same as (1) but with importer-5yr fixed effectséasl

(4) Same as (2) but with importer-5yr fixed effectd@asl

(5) Regression controlling for multilateral resistamgeExporter and Importer country-
time fixed effects.

(6) Random effects estimation but controlling with BBethmdology for bilateral
variables

(7) Mundlak model

Finally, focusing on the exporter and importer typleey can be classified as “South”
(non-OECD) or “North” (OECD)) we will also try tces if there is any particular effect
for each. Therefore, we will estimate for each poé trading partner pair (all-all, Non
OECD-all, OECD-all, OECD-OECD, Non OECD-Non OECDpiNOECD-OECD and

OECD-Non OECD):
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(1) Panel fixed effects with ICTs of importer and expor

(2) Same as (1) but including ICTs interaction with Gpeét capita and with the ICTs
level of the trading partner.

(3) Same as (1) but including ICTs interaction with GIpEr capita and ICTs
technology gap.

(4) Same as (3) but including interaction with the Id&wel of the trading partner.

VI. VARIABLES AND DATA SOURCES

Bilateral trade data was obtained from the BACladat from the Centre d'Etudes
Prospectives et d’'Informations Internationales (DER is a mirrored dataset, which is of

special use in this case given the amount of deusjocountries of the sample and the
reporting errors that could potentially arise. \é&dware in millions of US dollars. We do not
deflate the trade flow since the multilateral pricdexes actually take care of this issue- in
this case they are controlled with the BB adjustmBesults remain fairly the same when

we just include the log of trade minus the log @3 as the dependent variable.

The measure of Gross Domestic Product per capitanment valuesGDPpc) used in this
study was obtained from the World Development lathcs (WDI) from the World Bank.
The theoretical model of Anderson and Van Winca@@0@) does not specify if it is GDP
or GDP per capita, therefore we assume it is GDR@eita, because we are also interested
in the interaction of GDP per capita and ICTs. @itke importance that regional trade
agreementsRTA) have been having in shaping the world interasti@@conomic, social,
political, etc), we see the need of including thenthe model. Moreover, an extensive
literature in international trade has emerged tryim quantify the impact of these on trade
flows (Baier and Bergstrand, 2007). Therefore, \thgable was included in the model. It
takes the value 1 if the country is engaged ingioreal trade agreement with the partner
country, otherwise it is 0. This variable was obégi from De Sousa's websiteand
includes the dataset from Baier and Bergstrand 7g0thhe most recent regional trade

agreements in force obtained from the WTO websitkiaformation from Frankel (1997).

" http://jdesousa.univ.free.fr/data.htm
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The variable common currencg€dmcur) was also included from the same source and was
firstly used in de Sousa (2012). A dummy equal tndicates the existence of a common

currency between trading countries.

Unfortunately, given the nature of our fixed effe@stimator traditional variables in the
literature could not be included- nametpmmon language,colonial ties, common
border/contiguity and distance &ince they are absorbed by the fixed effects, #hsd
controls for all of the potential country-pair \asies, though does not allow us to obtain
the estimated coefficients for each of theddgvertheless, these variables were included
when using the Mundlak estimator and the Randoradisf The source is CEPII as well.
Moreover, we also include another infrastructureasoee to verify that our ICTs variables
are not picking up the effects of other infrastanet measures such as physical
infrastructure. Therefore, we check the robustioéssur results using the road density per

capita calculated with data from the World Devel@ptindicators.

Finally, our main variable of intereKETs (our proxy for information and communication
technologies) is constructed with the total Intéapacity of kbps by each country divided
by the amount of internet subscribers in each e¢guite novelty of this variable is that it
measures ICTs infrastructure by a combination dfdevices and (b) the capacity per
device, divided by the amount of subscribers. Hilisws us to test for differential effects
of "more" and "better" ICTs. This variable was donsted by Hilbert and Lopez (2011),
using data from ITU (International Telecommunicatitnit) for (a) and they own

estimations for (Bf. Moreover, with this variable we construct thectinology gap" in the

following manner:

Diffj:=log(absolute value (kbps per susbcrib&bps per susbcribgf kbps per susbcribgr

Given data availability, an unbalanced panel fro@®5Lto 2008 was estimated for 122
countries (refer to Chart 2 for a detailed listagiuntries). Descriptive statistics can be
found in Chart 3.

2 For a detailed description of the variable plea$er to http://www.martinhilbert.net/LopezHilbetSportAppendix2012.pdf
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We expect Regional Trade Agreements to have aiyp®sialue since neighbors should be
expected to trade more and countries engaged insRifé& expected to trade more as well
since they have special agreements that should trade given preferential tariffs, simpler
customs controls, etc. A common currency shouldlif@® commercial transactions-
therefore we would expect a positive coefficienhally, regarding ICTs we expect a
positive coefficient for the exporter and the intpor This is because we expect that the
use/access to these types of technologies easlesdingen the cost reduction and access to

other markets it potentially entails.

Regarding interactions, we would expect a positigefficient for the “network effect”

given that the positive effect of my ICTs would higher if the other country increases
their ICTs as well. Furthermore, as aforementiorielipwing Portugal-Perez and Wilson

(2012) we include an interaction term of GDP pepiteato our measure of ICTs for the
exporter and the importer. These interaction tewsse constructed as the result of the
multiplication of the log of one variably by thegl@f the other one. A priori we would

expect to find a negative coefficient, since ICTswdd affect more developing economies
in all the ways outlined in Chart 1. Finally, we wld expect a negative effect of the
technology gap given that countries that are fartajp their communication technologies
should make them trade less given the more troatsilescommunications since the lack of

advanced information and communication technologies

VII. RESULTS

The estimated regressions were outlined in SecdorAs Chart 4 depicts, all of the
estimated coefficients of GDPs per capita have saitige sign and are statistically
significant. Although the values vary somehow bemvepecifications, that should not be a
concern since they also lie between the magnittmesd in the literature (the theoretical
model from Anderson et al (2003) implies that tbefticients of GDP should be around 1 -
though this is usually never fulfilled by the daespecially when including developing

countries in the sample). Regional trade agreembat® a positive and statistically
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significant effect in all of the specifications (pra negative but not statistically significant
effect of the non-OECD exports to OECD countried positive but also not statistically

significant within OECD). Regarding sharing the sanmit of account for transactions has
had a positive effect on most of the specificatisimere multilateral resistance is properly
accounted for with the BB methodology. Only with@ECD and with OECD and the

whole world trade partners it has been found teelawegative effect, though rather small.
This is a puzzling result but it could be relatedthe introduction of the Euro of some
OECD countries over the period considered anddbalid have had a detrimental effect on

trade flows, given the adjustments of the econawriiis new currency.

Our first variable of interest, ICTs of exporterashhad a positive and statistically
significant effect in all of the specifications fnoChart 4 (though in specification (3) the
interaction terms were not included, and the esathaoefficients were negative - similar
results as Portugal-Perez and Wilson (2012)). Triteraction term with GDP per capita
has mostly a negative sign and statistically sigaift effect. This means that the positive
effect of ICTs on trade diminishes, as countriest 'ficher". This could be correlated to the
fact that small countries can benefit from ICTs dncessing far away markets, but that
when they are developed they are probably alreadggiated into the markets and
therefore ICTs do not have a significant impactloe matter. The “network effect” is also
mostly positive within the specifications, depigiithat the positive impact of my extra

ICTs also depends on the level of the ICTs of raglitrig partner.

In terms of the ICTs of the importer, the impachat as clear as before. The estimates are
mainly positive but not statistically significaritroughout specifications. Interactions with
GDP depict a similar picture as before (negativeffacient), but with a smaller size. Since
most of the coefficients related to importer at¢yinare smaller in size, we could think that
the effect on the importer activity is less impattand we will continue focusing on the

exporter since it is our main interest.

Finally, we see that our robustness checks (spatidins (7) to (10))- the Random Effects,

Mundlak and the addition of another infrastructuagiable corroborate the results.
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Overall, from Chart 6 we can see that ICTs enhaateespecially positive effect on
exporters, related to trade within developed ecaesnor the one originated from
developed countries. Given the “digital divide” [b&rt (2011, 2013)) in terms of
communication capacity that we find between dewvetbpnd developing economies, we
can think that these results support the argumieat this divide is also deepening
commercial relations within the countries with hilgivel of ICTs infrastructure. This is
supported by the fact that no effect was found fen level of ICTs between developing
countries- probably their actual amount of ICTst® small to have an impact.
Nevertheless, in this case the network effect vilspssitive highlighting the importance
of the level of ICTs of the other country when assgg the contribution of ICTs on trade.
Also, developed countries are affected by the I@Bg between them. In terms of the
“North”-“South” and “South”-“North” trade from Cha, it seems that ICTs matter more
for OECD countries. In the case of exports of Nd&SD countries to OECD, the
interaction is negative though the ICTs effect aqpagter and importer is positive and
statistically significant. The negative interactioould mean that in the case of exporters,
when the OECD countries are increasing their |@fdiCTs they would be able to trade
more with other OECD countries that have a higkdrsl level, therefore diverting trade. In
this specification the interaction effect with G3Ralso positive and for exporter this could
make less negative the effect coming for the irctéya of ICTs since a bigger GDP of the

exporter would close the gap between the developleeals of the countries.

Also, in Chart 6, we can see that most of the cdefits regarding free trade agreements
and common currency are quite similar to the prnevicharts. We find a negative
coefficient for the technological gap for all ofetsamples included, though not always
statistically significant (when OECD are exporterthhe whole world or when OECD are
exporters to non-OECD countries). The gap seenmsatiber within OECD countries, who
lead the “digital divide” and therefore are incriegstheir ICTs frequently (and probably
not all at the same time - keeping in mind thatdbeelopment level of OECD countries is
not exactly the same) and therefore reducing tinete costs. Related to their trade with
developing countries, it could be that the produbts these buy from them do not vary
with the level of ICTs given that OECD countriesvhaalready established their trade

relations in the past, sending elaborated prodinetsdeveloping countries do not usually
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produce. Trade within developing economies is affected by the gap, though the ICTs'
endowment does not seem to have an effect pet dees seem to affect in terms of the
relative endowment of the other partner (and pakmartners). Finally, it seems that
ICTs’ difference matter for developing economiescsi their possibilities to sell their

products to developed countries is restricted ey t*iCTs installed capacity per subscriber.

They cannot compete with other developed economies.

Overall, from Chart 6 we can conclude that the aampact of ICTs - on average- is
higher for developed countries rather than develppines- reinforcing the "digital divide".
Although the interaction with GDP is negative, theerall effect is higher (looking at the

coefficients or calculating the marginal effectshet means).

VIII. CONCLUSION AND FURTHER RESEARCH

The developing world requires this kind of analys@s Governments Agencies and
Ministries have considered the development of I@¥san important element that could
potentially help to increase productivity and agkiehe catching-up with the developed
world. In this analysis we see a positive correlatbetween ICTs and exports. This is an
interesting result (in terms of international trader International Organizations and

Development Agencies, since they promote the dewedmt of ICTs in developing

countries. This analysis shows that the ICTs’ duafiatters, rather than focusing in the
amount of equipments as it has been done in thie Ig&Es seem to have benefited more
OECD countries, who actually lead the digital dezidncreasing a high already level of
communicational capacity fosters more trade — gditould focus on making developing
countries more competitive in this regard and dighimg the gap (found to affect trade in
most of the samples). Also, we should recall thsitp@ interaction of ICTs between

trading partners, signaling a "network effect". Mawver, if more and better ICTs were to be
developed, it could also increase “South”-“Soutiatie - which still lags behind in terms of
participation of world trade. Finally, this papés@provides evidence on the importance of

the ICTs' technology gap as a trade barrier betwesmmtries. To the best of our

20



knowledge, this is the first paper in the literatto assess the importance of this gap in the
context of international trade, besides providing extensive panel that includes a
significant amount of countries (122) for 14 years.

Further work still could be done to investigate timk between trade and ICTs. Firstly,
regarding trade flows, they could be disaggregagulying Rauch’s classification (1999)
of differentiated, reference priced or commoditi@bere we would expect a greater effect
on differentiated goods. We have omitted the disicus regarding the missing values
present in the dataset and have opted to elimthat® from the sample, given their low
participation. Portugal-Perez and Wilson (2012) lyghe two-stage sample selection
model used in Helpman, Melitz and Rubinstein (208jake into account the zero flows.
It could be relevant also to consider this methogyplin order to deal with the zero/missing

trade flows, especially in the subsamples.
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APPENDIX

Graph 1
Evolution of World Trade and Internet capacity per subscriber, 1975-2007
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Source own elaboration based on data from World Develepinindicators, ITU and Hilbert and Lopez
(2011).

World: all of the countries included in the WDI datab&seexports

Countries included in the ICT measure in this sectiAlbania, Algeria, Andorra, Angola, Antigua and
Barbuda, Argentina, Armenia, Australia, Austria, eMzaijan, Bahamas, Bahrain, Bangladesh, Barbados,
Belarus, Belgium, Belize, Benin, Bermuda, BhutaanliBa, Botswana, Brazil, Brunei Darussalam, Buigar
Burkina Faso, Burundi, Cameroon, Canada, Cape Ve@mtral African Rep., Chad, Chile, China,
Colombia, Comoros, Congo, Congo (Democratic Repudflthe), Costa Rica, Cote d'lvoire, Croatia, Cygpr
Czech Republic, Denmark, Djibouti, Dominica, Dorsam Rep., Ecuador, Egypt, El Salvador , Equatorial
Guinea, Eritrea, Estonia, Ethiopia, Fiji, Finlakadance, Gabon, Gambia, Georgia, Germany, Ghanac€re
Greenland, Grenada, Guatemala, Guinea, Guyana, udamdHong Kong, China, Hungary, Iceland, India,
Indonesia, Iran (Islamic Rep. of), Ireland, Isrdtdly, Jamaica, Japan, Jordan, Kazakhstan, Kefiydati,
Korea (Rep. of), Kuwait, Kyrgyzstan, Lao P.D.R.,tdia, Lebanon, Lesotho, Liberia, Liechtenstein,
Lithuania, Luxembourg, Macao, China, Madagascaralia Malaysia, Mali, Malta, Mauritania, Mauritius,
Mexico, Moldova, Mongolia, Morocco, Mozambique, Nbaia, Nepal, Netherlands, New Zealand,
Nicaragua, Niger, Nigeria, Norway, Oman, Pakist®@anama, Papua New Guinea, Paraguay, Peru,
Philippines, Poland, Portugal, Puerto Rico, RomaRiassia, Rwanda, Saint Kitts and Nevis, Saint &uci
Samoa, Saudi Arabia, Senegal, Seychelles, Sienad,&Singapore, Slovak Republic, Slovenia, SoutiicAf
Spain, Sri Lanka, St. Vincent and the Grenadinega8, Suriname, Swaziland, Sweden, SwitzerlandaSyr
Taiwan, Tajikistan, Tanzania, Thailand, Togo, Tanganidad and Tobago, Tunisia, Turkey, Turkmenista
Uganda, Ukraine, United Arab Emirates, United Kiogy United States, Uruguay, Uzbekistan, Vanuatu,
Venezuela, Vietham, Yemen, Zambia and Zimbabwe
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Graph 2

Total World’s capacity versus ICT subscribers, 1986008
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Source own elaboration based on data from ITU and Htleed Lopez (2011).

Graph 3

Average installed capacity per equipment (in kbps)OECD versus Non-OECD

countries, 1986-2008
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Graph 4

Total ICTs’ equipment: OECD versus Non-OECD countres, 1986-2008
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Source own elaboration based on data from ITU and Hilbed Lopez (2011).

Chart 1

Potential effect of ICTs on International Trade

Type

Effect of TICs

Search Cost

ICT- supported intermediation betwesmis and sellers creates an e-maketplace
that lowers buyer costs to acquire information alseller prices and produce
offerings. This reduces buyer search cost inefficye(Bakos, 1997)

Management and
control Cost

Monitoring employees and trading partners ensuegsactions can be performed
electronically by the principal, reducing cost (Baxani and Whang, 1991)

Shipping Cost

ICTs reduce coordination cost, whadiuces shipping cost (Gurbaxani and Whang,
1991). This reflects ICT-led reduces in supply olraanagement overall.

Time Cost

ICTs support communication at a lowet;adbe marginal cost of communicating at|
any greater distance is essentially zero (Cairscrb897).

Source: Demirkan et al (2009)
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Chart 2

Countries included in the Analysis
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Algeria Cameroon Egypt Iceland Lithuania  Niger Slovenia
Argentina  Canada El Salvador India MadagascarNigeria
Australia  Chile Estonia Indonesia Malawi Norway Spain
Austria China Ethiopia Iran Malaysia  Oman Sri Lanka
Azerbaijan Colombia Finland Ireland Mali Pakistan  Sudan
Bahrain Congo France Israel Malta Panama  Suriname
Bangladesh Costa Rica Gabon Italy Mauritania Paraguay Sweden
Barbados Croatia Georgia Jamaica Mauritius  Peru
Belarus Cyprus Germany  Japan Mexico Philippines
Republic
Belgium Czech Ghana Jordan Moldova, Poland Tanzania
Republic Rep.of
Belize Cote Greece Kazakhstan Morocco  Portugal Thailand
d'lvoire
Benin Dem. Rep. Guatemala Kenya MozambiqueRussian Togo
Congo Fed.
Bolivia Denmark  Guinea Korea, Nepal Saudi Arabi¢Trinidad and
Rep. Tobago
Brazil Dominica Guyana Kuwait Netherlands Senegal Tunisia
Bulgaria Dominican Honduras Latvia New Singapore Turkey
Rep. Zealand

South AfricaUnited Arab

Switzerland Yemen

Syrian Arab Zambia

Uganda

Ukraine

Emirates
United
Kingdom
United

States of
America

Uruguay

Venezuela

Vietham

Countries in red, bold and italics where the coaatconsidered as OECD- some other countriestitated

OECD later than 2007 where not considered
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Chart 3

Summary Statistics

Variable Obs Mean Std. Dev. Min Max

ICTs 175612 96.11 237.39 17.45 394063
Trade 175612 56862p 4606605 1 328000000
RTA 175612 0.12 0.33 0.00 1.00
Common currency 17561P 0.01 0.12 0J00 1.00
Road density per capita 75618 0.009 0.001 0.goo1 06 |0.
GDP per capita 17561p 10399.02 13666(.39 91.70 96200
ICTs difference (log) 175612 -1.50 1.54 -12.30 4,44
Distance 175612 7126.61 4369.16 10|48 19772.34
Colony 175612 0.02 0.1B 0.00 1.00
Contiguity 175612 0.03 0.1 0.90 1.00
Common language 175612 0.14 0,34 0,00 1.00




Chart 4

Effects of ICTs (kbps per subscriber) on trade, inkuding interaction with GDP per capita and technolay gap.

1995-2008
FE Pooled OLS FE RE RE BB Mundlah
) ) ®3) 4 ®) (6) 7 8 ©) (10)
Logtrade Logtrade Logtrade Logtrade Logtrade Logtrade  trhdg Logtrade Logtrade Logtradg

logICTi 0.867** | -0.0402***  0.367**  0.403*** 0.386*** 0.338*** 0.377*** 0.349***  10.449***
logICTj 0.564*** -0.114**  0.058 0.070 0.0768 0r61** 0.167** 0.156** 0.098
logICTi*logICTj 0.037**  0.028*** 0.0321** 0.03@B*** | 0.022*** 0.024***  10.028***
logGDPpci 0.361*** 0.654*** 0.367*** 0.502**  0.491** 0.503*** 0.499*** 0.820*** 0.832**  |0.502***
logGDPpcj 0.654*** 0.523*** 0.667*** 0.752**  0.740** 0.753*** 0.550*** 0.816*** 0.835***  |0.742***
rta 0.0327*** | 2.070*** 0.0696***  0.081***  0.0797*** 0.116*** 0.087***
comcur -0.219%** | 0.979*** -0.134**  -0.080***  -0.08*** -0.018 -0.057**
logGDPpci*logICTi -0.053**  -0.051**  -0.0520*** -0.0505*** | -0.043*** | -0.043*** | -0.054***
logGDPpcj*logICT]j -0.032***  -0.030***  -0.0314** -0.0268*** | -0.034*** | -0.033*** | -0.032***
MRrta 0.0631*** 0.0464* 0.236***
MRcomcur 0.192%** 0.117%** 0.385***
MRdiffICTs -0.012** -0.011** -0.015%**
diffICTs -0.022** -0.017%** -0.022%**
logroaddenspci -0.019
logroaddenspcj 0.268**
logroaddenspci*logGDPpci -0.008
logroaddenspcj*logGDPpcj -0.046***
Yr. Dummies YES YES YES YES YES YES YES YES YES YES
Country pair FE YES NO YES YES YES YES YES NO NO NO
Observations 175,612 175,612 175,612 175,612 175,612175,612 75,618 175,612 175,61 175,61
Number of groups 14,548 - 14,548 14,548 14,548 1,5 13,136 14,548 14,548 14,548

Driscoll-Kraay robust standard errors in parentheseastad] for autocorrelation of a maximum of third order enads-sectional dependence. (8), (9) and (10) aresto
standard errors clustered at the country pair level. Con(gtaait specifications); logdistance, colony, common languagdebander (in specifications (8) to (10)) and
means of the time changing variables of specification&d¢ included, not reported.*** p<0.01, ** p<0.05,p%0.1
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Chart

5

Effects of ICTs’ only export performance.

1995-2008
Fixed effects Féz;fr; (i?sm Mundlak
@) @) ®3) 4) ®) (6) )

Logtrade | Logtrade Logtrade Logtrade Logtrade Latgra| Logtrade
logICTi 0.534*** | 0.531*** 0.528*** 0.526*** 0.395*** 0.555***
logGDPpci 0.490*** |  0.480*** 0.486*** 0.477*** 0.46*** 0.478***
rta 0.142%*** 0.133*** 0.074*** 0.089***
comcur 0.071** 0.041 0.244*** -0.176*+*
logGDPpci*logICTi | 0.051*** | -0.049*** | -0.050*** | -0.049*** -0.034*** -0.050***
MRrta 0.085***
MRcomcur 0.220***
MRdiffICTs -0.015%***
diffICTs -0.020%** -0.024**
MRrtaExp 0.138*** 0.139***
MRrtaComcurExp -0.015 -0.021
MRdiffICTsSExp -0.029%** -0.027***
MRlogdistance -1.486***
MRcommonlanguage 0.603***
MRContiguity 0.861***
MRcolony 1.631**+*
Logdistance -0.470%**
Commonlanguage 0.147*
Contiguity 1.738**
Colony 3.236***
Yr. Dummies YES YES YES YES YES YES YES
Country pair FE YES YES YES YES YES YES YES
Other FE Importer{ Importer- | Importer-5 | Importer-5| Importer and NO NO

Year Year Year Year Exporter Year

Observations 175,612 175,617 175,61 175,612 125,61| 175,612 175,612
Number of groups 14,548 14,548 14,548 14,548 14,548 14,548 14,548

Robust standard errors clustered at the countrjlgasl. Constant (in all specifications) and meah the time changing
variables of specification (7) were included, regorted. *** p<0.01, ** p<0.05, * p<0.1



Chart 6

Effects of ICTS’ according to exporter type.

1995-2008
@) @) ®3) 4) ®) (6) 7 ®) ©) (10) (11) 12)

Logtrade Logtrade Logtrade Logtradg Logtrade Logtragde  trhdg Logtrade Logtrade Logtrade Logtrade Logtrade
logICTi -0.039*** 0.371** | 0.517** | 0.386*** 0.144*** 0.007 0.082 0.026 -0.045 0.873*** 0.861**%  0.87%*
logICT;j -0.113%** 0.062 0.208** 0.077 -0.140%** 0.1B¢ 0.257** 0.208** -0.047*** 0.096 0.080 0.097
logICTi*logICTj 0.036*** 0.032** 0.018* 0.013 -0.003 -0.004
logGDPpci 0.371*** 0.505*** | 0.489*** | 0.503*** 0.281** 0.271*** 0.265*** 0.270*** 0.555*** | 0.719** | 0.7 20*** | 0.719***
logGDPpcj 0.670*** 0.754** | 0.739*** | 0.753*** 0.613** 0.703*** 0.696*** 0.701*** 0.807*+* | 0.832*** | (0.8 35*** | (0.832***
MRrta 0.068*** 0.066*** | 0.065*** | 0.063*** 0.099*** 0.094*** 0.093*** 0.090*** 0.068*** | 0.069*** | 0.070*** | 0.070***
MRcomcur 0.217** 0.198*** | 0.213*** | 0.192*** 0.459* 0.453* 0.474* 0.453* -0.057** -0.057** -0.056** -057**
logGDPpci*logICTi -0.052*** | -0.049*** | -0.052*** 0005 0.006 0.005 -0.082*  -0.082***  -0.082***
logGDPpcj*logICT]j -0.032*** | -0.029*** | -0.031*** 0.036*** | -0.035*** | -0.036*** -0.011* -0.011** -0011*
MRdiffICTs -0.016** -0.012** -0.013*** -0.02*** -0.005 -0.005
Yr. Dummies YES YES YES YES YES YES YES YES YES YES YES YES
Country pair FE YES YES YES YES YES YES YES YES YES ESY YES YES
Observations 175,612 175,612 175,612 175,6[12 126,907126,907 126,905 126,905 48,707 48,70[ 48,707 48,707
Number of groups 14,548 14,548 14,548 14,548 11,039 11,039 11,039 11,039 3,509 3,509 3,504 3,509
Exporter ALL ALL ALL ALL Non-OECD | Non-OECD| Non-OECD Non-OECD OECD OECD OECD OECD
Importer ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL ALL

Driscoll-Kraay robust standard errors in parenthesesstatj for autocorrelation of a maximum of third order enads-sectional dependence. Constant were includecpwted. *** p<0.01,

** p<0.05, * p<0.1



Chart 6 (continued)

Effects of ICTs’ according to exporter type.

1995-2008
13) (14) (15) (16) 17) (18) (19) (20)

Logtrade Logtrade Logtrade Logtrade Logtrade Logtrade tradg Logtrade
logICTi -0.042 1.097*** 1.267** 1.103*** 0.142*** 0019 0.210** 0.039
logICT;j -0.033 0.214** 0.384*** 0.220** -0.092%** -0039 0.153 -0.019
logICTi*logICTj 0.048*** 0.046*** 0.049%** 0.044**
logGDPpci 0.946*** 1.219*** 1.187*** 1.218*** 0.183** 0.218*** 0.204*** 0.217%**
logGDPpcj 0.818*** 0.928*** 0.895*** 0.927*** 0.645** 0.731*** 0.716*** 0.729***
MRrta 0.034 0.021 0.032 0.022 0.125*** 0.115*** oxT* 0.112%*
MRcomcur -0.085*** -0.083*** -0.081*** -0.081*** 1058** 1.006** 1.078** 1.015*
logGDPpci*logICTi -0.129%** -0.119%** -0.129%** -Q010 -0.007 -0.010
logGDPpcj*logICT]j -0.048*** -0.038*** -0.048*** 0.028*** -0.024*** -0.027***
MRdiffICTs -0.012** -0.010** -0.012%** -0.09**
Yr. Dummies YES YES YES YES YES YES YES YES
Country pair FE YES YES YES YES YES YES YES YES
Observations 11,368 11,368 11,368 11,368 90,071 90,07 90,069 90,069
Number of groups 812 812 812 812 8,344 8,344 8,344 8,344
Exporter OECD OECD OECD OECD Non-OECD Non-OECD NdBaD Non-OECD
Importer OECD OECD OECD OECD Non-OECD Non-OECD NoBdD Non-OECD

Driscoll-Kraay robust standard errors in parenthesesstatj for autocorrelation of a maximum of third order enads-sectional dependence. Constant were includecpwted. *** p<0.01,

** n<0.05, * p<0.1
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Chart 6 (continued)

Effects of ICTs’ according to exporter type.

1995-2008
(20) (21) (22) (23) (24) (25) (26) (27) (28)

Logtrade Logtrade Logtrade Logtrade Logtrade Logtrade tradg Logtrade Logtrade
logICTi 0.039 0.153*** 0.428*** -0.203*** 0.426*** 0.046* 0.717*** 0.741%** 0.717***
logICT;j -0.019 -0.001 0.660*** 0.235 0.659*** -0.05% 0.047 0.082 0.047
logICTi*logICTj 0.044 7 -0.128*** -0.128%*** 0.007 0.007
logGDPpci 0.217%** 0.522%** 0.339*** 0.414*** 0.339** 0.436*** 0.581*** 0.579*** 0.581***
logGDPpcj 0.729*** 0.594*** 0.593*** 0.638*** 0.594** 0.814*** 0.861*** 0.856*** 0.861***
MRrta 0.112%** -0.003 -0.015 -0.003 -0.015 0.070*** 0.071*** 0.070*** 0.071***
MRcomcur 1.015** 0.116*** 0.092%** 0.118*** 0.094** 0.167*** 0.168*** 0.167*** 0.168***
logGDPpci*logICTi -0.010 0.052*** 0.036*** 0.052%** -0.072%* -0.071%** -0.072%***
logGDPpcj*logICT]j -0.027*** -0.008 -0.021 -0.008 -0.015 -0.014 -0.015
MRdiffICTs -0.009** -0.017*** -0.016*** -0.@3 -0.003
Yr. Dummies YES YES YES YES YES YES YES YES YES
Country pair FE YES YES YES YES YES YES YES YES YES
Observations 90,069 36,836 36,836 36,836 36,836 37,33 37,339 37,339 37,339
Number of groups 8,344 2,695 2,695 2,695 2,695 7,69 2,697 2,697 2,697
Exporter Non-OECD Non-OECD Non-OECD Non-OECO Non-@EC OECD OECD OECD OECD
Importer Non-OECD OECD OECD OECD OECD Non-OECD NDECD Non-OECD Non-OECD

Driscoll-Kraay robust standard errors in parenthesesstatj for autocorrelation of a maximum of third order enads-sectional dependence. Constant were includecpwted. *** p<0.01,

** n<0.05, * p<0.1
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