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Summary

This paper builds on Freund and Weinheold (2000) to show that the results of that
paper can be applied to the case of Bolivia. We review the implications of the Freund
and Weinhold model, emphasizing the effects of the Internet on increasing trade and
lessening the effects of historical trading patterns in determining trade flows
Specifically, using a gravity mode| of trade for 56 countries including Bolivia, we show
that the Internet stimulates trade and that Bolivia stands (o gain an economically
significant benefit from increased Web connectivity. Qur results imply that a 10 percent
increase in the relative number of web hosts in Bolivia would have led to about |
percent greater trade in 1998 and 1999 The evidence 15 consistent with a model in
which the internet creates a global exchange for goods. thereby reducing market-
specific sunk costs of exporting
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1. Introduction

The internet is everywhere Web staristics of sitaggering proportions and every
variety constantly make their way into news reporis and political speeches. and the
phenomenon is not limited to the industrialized world Anecdotal accounts of South
American village women selling baskets 1o Swiss bankers, virtual medical advice being
offered in Sub-Saharan Africa and other internet success stories have caught the
imagination of more than one development agency. Both the UN and the IADB have
special sections devoted to internet-related development initiatives, and at the Japanese
meetings of the G-8 in 2000, the development agenda was dominated by talk not only
of debt relief. but also of increased “wiring”™ up of the developing world

The general excitement is shared by a number of academic economists as well
Danny Quah. Alan Blinder. Graciela Chinchilinsky and many others have written about
the potential gains, and possible problems, that the new knowledge-based internet
economy (the "weightless economy” in Professor Quah’s parlance) may bring for
developing countries. At the heart of the matter is increased technological transfer and
lower transactions costs - the “death of distance” in the words of many a
commentator

There can be no doubt that very fundamental innovations are underway and that
the internet is at the heart of matter Mevertheless, so far most of the international
evidence of systematic change has been primarily anecdotal in nature, and much of
the statistical data available on the use of the web seems strangely disembodied
There are numerous “snapshot” figures of web use. growth of web use, and
bandwidth usage etc. Academic studies of particular industries in certain countries
carefully delineate the advantages and problems that firms have had to face in
developing e-commerce opportunities. Innumerable policy documents talk about and
emphasize the huge potential benefits of e-commerce for developing countries in
international trade However the authors of this paper have not been able to find any
systematic, international statistical evidence of the effects of internet usage on trade
patterns

In recent papers, Freund and Weinhold (2000) and Freund and Weinhold (2003)
(henceforth to be referred to as FW), we have attempted to fill a small part of this gap
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by asking whether the internet, anecdotes notwithstanding, has actually had a
measurable, systematic impact on the observed patterns of international trade? If so, is
it mostly a phenomenon of rich countries or has there also been some effect on the
trading patterns of developing nations? FW (2000) and (2003) motives the empirical
investigation with a trade model with imperfect competition and sunk costs and show
that the internet has the potential 1w reduce marker-specific sunk costs that have
historically been very important for a large share of trade in goods' Thus. the model
implies that access to the Web has the potential to have the greatest impact on exports
of countries that have not historically had strong trade ties. FW (2000} then uses a
gravity model of international trade among 56 countries over the years 1995 to 1999
and find strong support for the predictions of the model. FW (2003} revises the
theoretical analysis to focus on dynamic effects and extends the empirical testing to
include a fixed effects panel data estimation. FW (2003) shows that the general
implications of the resulis from FW (2000) are robust 1o this aliernative form of
estimation

The predictions of the theoretical model in FW (2000) and (2003) have imporiant
implications for a country like Bolivia. In particular, it implies that access to the Internet
could play a significant role in increasing trade ties by compensating for a lack of strong
historical trade linkages. In this paper we examine the case of Bolivia in greater detail
and consider the implications of Internet connectivity for the future evolution of
Bolivia's international trade and competitiveness

The paper proceeds as follows: Section 2 briefly reviews the main theoretical and
empirical results from FW (2000), Section 3 examines the Bolivian case in more detail
and section 4 concludes with a discussion of policy implications.

I Alorgs body of ampincol work hos hown Ihot past inkogss ond Busingss NEtworks ofg ygnifcont detedminants
of curmant rode Bows. After controling for tha standord datermenonts of ode. Eichangroen and mwin (1758)
show that past mode hos sgnificant explonatony power in expicening curent ode pattams usng oggregata
mode dota. Roberts and Tybout (1997) show o smiar effect of history Lsing frm level dabo. Rouch (1669 fincs
el colonal inkoges and Nguage Rolp plain Mooe Kows

a5



intevnef ond infernafional Trode: The Case of Baivia

2. Testing for a Systematic Effect of the Internet on International
Trade: A Review of the Main Results from Freund and Weinhold
(2000)

2.1 Theoretical motivation

A number of recent papers have emphasized the importance of sunk costs in
explaining trade Mows (see, for example, Baldwin {1989), Eichengreen and Irwin (1998},
Tybout and Roberts (1997). and Freund [(2000)). Other models have emphasized the
importance of local networks to overcome costs associated with imperfect information
{see, for example, Rauch (1996, 1999 and 2000). In the former models with sunk costs,
trade is distorted because some exporters do not enter a market (while others do not
exit) as relative prices adjust. In the latter type of model with imperfect information,
trade is distorted because search is costly. In this case the best matches are unlikely (o
be identified, and once matches are found they will not change because it is costly
find a new partner. Both types of models imply that trade paterns will be persistent,
and indeed empirical work has shown that past trade flows have large and statistically
significant explanatory power in predicting current patterns of trade. even after
contralling for all the standard variables

Im the spirit of this literature FW (2000) present a simple theoretical model of trade
following Brander and Krugman [1983]) with imperfect competition, segmented
markets and sunk costs in order to demonstrate the effects of the introduction of the
Internet, and thus the creation of a global exchange. on rade The model yields three
hypotheses about trade in a good produced in imperfectly competitive markets with
fixed costs

(i) A firm in a neighboring country is more likely to export and will export more than
other firms because the fixed cost and the transport cost are both lower A lower
fixed cost directly increases the likelihood of exporting and a lower transport cost
increases profits which also makes exparting more |iKely

(i) A firm s more likely to export to a large market

(mi) History is important, the same exporters will always export in both penods in the
two-period model
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Figure 1 shows an example of what a market of this type may look like. Producers
sell directly 1o foreign markets, and some producers do not sell 0 some markets
Producers are more likely to sell to neighboring markets and to large markets. In
addition, because of the fixed cost of entry, firms in a market have significant market
power and prices vary across countiries

Figure 1: Trade with Sunk Costs (Source: Freund and Weinhold 2000)

‘e

MNext, they consider how trade is different with the internet. FW makes the point
that the internet effectively aggregates world demand and world supply—markets are
no longer segmented. The market now appears as in Figure 2. Countries buy and sel|
on the international market, All importing countries gain because the price 15 lower
Exporting countries gain from access to new markets and reduction or removal of the
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fixed cost. Welfare is enhanced because information asymmetries are reduced, as all
members of any given exchange share the same information

Figure 2: Trade with the Internat
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The model yields four predictions about how the internet will affect trade flows

(i) Overall, trade will expand as the number of firms with access to the internet
increases

(i) Access to the internet reduces hysteresis. While trade in the first period and in the
second period might be the same with the internet, this would only be true if
relative income and production remain unchanged

(i) Countries that exported 1o a small number of countries before the internet will have
the greatest increase in trade

(iv) The effect of distance on trade flows will be reduced if distance mainly influences
trade because of informarion and hence sunk costs. If distance affects trade
because of transport costs then the effect of the internet on this relationship is
ambiguous,

The theoretical model also implies that the internet is also likely to increase world
welfare. Increased competition implies that world prices should fall and converge Since
all countries buy from the world market, prices must be idenucal; in addition, without
the market-specific sunk cost, competition is more intense so prices must be lower
Firms with established trade links may lose because they no longer have monopaly
power That 15, firms that exported to a lot of countries in the past might lose because
they are now lorced to sell at a lower price. Similarly, countries that previously imported
from only a few countries have a lot to gain in consumer surplus because the new price
will be relatively lower

In sum, the relevant innovation of the internet is that it has the potential to create
large global markets for specific traded goods. both directly via orgamized exchanges
with numerous buyers and sellers and indirectly through powerful search engines which
enable sellers 10 notify buyers of prices instantaneously This is very different from
other recent innovations, such as the telephone or the fax, which only assist bilateral
transactions. The advantage of such a global marketplace is that sunk costs associated
with establishing trade ues can be drasucally reduced, and information about new
buyers or sellers can be made widely available This has important implications for the
size and pattern of trade flows among countries. Indeed, a recent survey of 50 global
eMarketplaces found that these companies’ values comes from aggregating buyers and
sellers across regions. One executive from a Chemicals site noted that'"If a French
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chemicals company wanted to sell in China, it would spend a lot of money 1o expand
into Asia. Now the firm can post on our site. The Chinese buyer looking for PVC is one
click away from the French seller” (Sanders 2000t

Finally, the possible effect of the internet on distance and trade is illustrated in
Figure 3. The solid line shows the initial relationship between distance and trade. As
distance between two countries increases, trade tends to fall, all else equal. The removal
of information costs about distant markets shifis out the distance-trade locus,
suggesting that the internet should reduce the effect of distance on trade. However,
because transport costs can become more \mportant, the slope of the line could
increase, making the impact of distance on bilateral trade relatively higher

Figure 3: The Internel, Trade, and Dislance (Source: Freund and Weinheld (2000})
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2.2 Empirical Investigation of the Effect of the Internet
on Patterns of International Trade

FW (2000) presents a series of regression analyses designed to investigate the
possible impact of increased web usage on patterns of international trade. In particular,
they use a gravity model of trade among 56 countries for the years 1995 to 1999 to test
some of the positive predictions of the model. Data on bilateral merchandise trade
flows, GDP. and population are from the IMF Daia on geographic distances between
countries is from Direct-Line Distances (1986). Data on commen linguistic heritage and
colonial links was compiled from Rand McNally and Co. Historical Atlas of the World
(1994). Table 10 lists all of the countries included in the study

kL
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The gravity equation is fundamentally based on the underlying “gravitational”
relationship:

(9 TOT, it= fufGPD;GDP_jKDISTg}
where TOT is the total bilateral trading volume between countries i and j. Taking logs on
both sides produces the specification:

(10} fotj; = By + B fgdpjgdpj,l = ﬂzdfﬁﬁ = EL!U.
where gdpigdpj is the log of the product of the GNP's of country 1 and |.

Slightly embellishing the basic specification as is common in the literature, FW start
by considering the following:

(1) m:[-j=§ﬂ+ﬁ;fgdp,—gdpj}+ﬁzfpopfpopj,1+ﬁ3disrfj+ﬂ4ADJ¢j+ﬁ5uNG+
,BﬁL."NK+ﬂ;rFTA+EU

where poppop; is the log of the product of the populations of country 1 and j, and ADJ,
LANG, LINK, and FTA are dummy variables which take the value | for adjacent
countries, country pairs which share a common language, countries which share some
colonial linkages, and country pairs which are both members of a free trade area,
respectively

In order to attemnpt to measure how “wired”™ a country is - in effect attempting 1o
capture the “cybermass” of internet usage — FW use data from the Internet Software
Consortium (I5C) to count how many web hosts are attributed to each country by
counting top-level host domain names. A top-level domain name is either an 150
country code ar one of the generic domains (com/orginet/fetc).

However, as FW concedes, this is certainly not an ideal measure ISC notes that,
“There is not necessarily any correlation between a host's domain name and where it
is actually located. A host with a NL domain name could easily be located in the U.S
or any other country. In addition. hosts under domains EDU/ORG/NET/COMIINT could
be located anywhere. There is no way to determine where a host is without asking its

40



Covoéng L Freund and Diong Welnhold

administrator. ... In summary, it is not possible o determine the exact size of the
internet, where hosts are located, or how many users there are” (www isc org)

Mevertheless FW notes that it is likely that their variable, HOST, is at least somewhat
correlated with the relative quantity of host sites in each country. For example, even if
a host site with a Bolivian top-level domain name is located in the USA, it is likely that
the content of the web site is aimed at Bolivians. Thus, the number of “Bolivian” sites,
regardless of physical location of the computers, should to a large extent reflect the
“wiredness,” or cybermass, of Bolivia

In a series of gravity regressions, including extensive robustness and sensitivity
testing, FW find no robust relationship berween the internet and total trade in 1995
and 1996, However, from 1997 onwards, the inteérnet shows a positive, increasing
and statistically significant impact on the global pattern of trade flows. As predicted
by the theoretical model, the effect of the internet is felt primarily through exports,
and those countries with relatively more internet presence also display less
dependence on historical determinants of trade such as a common language. Perhaps
more importantly for the case of Bolivia, the results suggest that the benefits of the
interner may accrue disproportionately to poorer countries, and are certainly no less
important for developing countries than for industrialized nations. In general, the
empirical results of FW imply that a |10 percent increase in the relative number of
web hosts in one country would have led to about | percent greater trade in 1998 and
1999

The results from FW reinforce the importance of policies aimed at reducing the
“digital divide” between industrialized and developing countries. There is systematic
and statistically significant evidence that increased internet access can have positive
effects on the exports of poorer countries, and the theoretical model strongly suggests
that these movements should be welfare enhancing.

Thus. if developing countries such as Bolivia are limited in their access to the World
Wide Web they will not be able to take advantage of the benefits accruing to wealthier
countries, and the rise of the Net will therefore be associated in increased global
inequality. On the other hand, the results from F\W suggest that given sufficient access
1o the internet, the overall effect of the web should be to lessen historically determined
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inequalities in trading patterns and to increase export opportunities for developing
countries, thus reducing global inequality

3. The Case of Bolivia

In this section we provide additional analysis of the case of Bolivia. In particular, we
reproduce here some of the general evidence from FW (2000) that is most relevant for
developing countries and show that these results do in fact apply 1o the specific case of
Bolivia. We provide further figures on the relative extent of IT and web connectivity in
Bolivia compared 1o other Latin American countries, and discuss importance of IT
investment and Internet education initiatives for the future of Bolivia’s international
competitiveness.

Summary statistics on the total number of host sites and the number of host sites per
10,000 population by top-level domain name for the 56 countries in the sample are
presented in the top panels of part A and B of Table 2. Between 1995 and 1997 the
number of such host sites approximately doubles each year In 1998 and 1999 this
exponential rate slows shightly, but is still quite high The lower panels of parts A and B
of Table 2 present the same statistics for developing countries, defined as countries with
1995 per-capita income below 52,000, Table 3 presents the same information for Bolivia

As Table 3 illustrates, there is a striking lag between Bolivia and most other LDC's in
internet development. In particular the number of Bolivian host sites in 1999 is 632,
which is a whaole order of magnitude less than the average number of hosts for
countries with per capita incomes under $2000/year. The per capita figures paint a
shightly improved picture Bolivia's average of 0.85 host sites per 10,000 persons is only
abour 40% of the sample LDC average of 2.1. Table 4 puts this situation into a bemer
context, comparing Bolivia's figures of'per capita hosts sites in 1999 with those from a
selection of countries at different levels of development. Table 5 presents a further
comparison of a variety of per capita IT measures with other Latin American countries
and table & presents the simple correlation between these variables. As would be
expected, per capita host sites is highly correlated with both per capita computers.
telephone lines and mobile phones. As might be expected, all of these variables are
correlated with per capita income In particular, for the countries in the FW sample the
simple correlation between per capita GDP and per capita host sites is 0.705 and

42



Camdneg L Freund and Diond Wainmaold

extremely statistically significant (i.e. p-value < .0001). Therefore it is not surprising that
for these IT variables® Bolivia ranks quite low, with levels comparable to the small
Central American nations,

Table 2: Summary Statistics for Host Sites by
Counfry Top-Level Domain Names

A. Total Host Sites

g M Maon Std Dew hinirmiurm Mondrmum
1995 56 29770.64 54347.70 0 241191
1994 56 6345691 112885.26 1] 452997
1997 56 114035.04 193965.52 0 734406
1998 56 19108611 J29857 .41 17 1226568
1999 56 zgma.m 46046573 25 l?‘l&;ﬂj
~ lesDewelopedCounfies
Year M Mean Stdd Dew Minirmsrm hAcimurm
1995 13 150.23 190.20 0 B4
1998 13 &74.77 851,84 0 2351
1997 13 anaz? 644,49 28 15739
1998 13 4537 .44 6233.80 17 16930
1999 13 G501 .62 7505.33 25 18538

Source: internat Software Consortiurm (hitp:/ fwwwelec.orgf)

B. Host Sites per 10,000 people

Maan Std Dev hinirriurm WAL

N
1995 ) 10,1364 18,5113 1] 8212
1994 56 21.1591 37 5408 ] 151.047
1907 56 37 6222 639926 0 242,293
1998 56 6£3.0219 108.7900 0.0054 404.533
1555 56 87,0059 150.4180 0.0081 541.515
et g IR it eenl
Yaar N Mean Std Dev Minirnurm hicudmum
1995 13 0.0512 00647 0 0193
1956 13 0.2250 0.2840 1] 0.783
1997 13 1.0276 1.8622 0.0092 6512
1998 13 1.5295 20559 0.0055 5,583
1999 13 21238 2.4517 0.0081 &,055

2 No caha win ceailable on the numiber of computeds in Bolso
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1995 0 Bolivig 0.85
1996 (3] 0.0950 France 9787
1997 430 0.6045 LIK 290,05
1998 554 0.7612 Portugal 55.17
1999 632 0.8487 Brozil 13.03
Source: Infamnat Softwars Conssrium Paraguay 2.2

(e eanaiss ong )

Table 5 Internet Infrastructure in Latin America

Argenting 138 347 174 16 24.6 5,32 350
Bolivia a9 202 47 4 - 0.69 250
Brazil 45 289 S 16 18.4 4,20 145
Chile 100 280 156 23 45.1 1312 364
Colormbia &d 188 118 13 233 1.81 3%
Costa Rica o5 240 156 14 - 12.14 539
Dominlcan 34 84 83 8 - 0.03 -
Republic

Ecuodor 72 148 i3 i 9 0 169
El Saolador 50 250 56 3 - 0.34 19
Guatermnala 23 122 k] i 28 0079 99
Honduras a4 BO 3 0 - 094 -
Mexico 113 193 o5 11 29.0 3.7z 95
Nicarogua 30 170 26 1 - 1.60 -
Panarma &2 229 122 - - 1.44 -
Paraguay 42 144 35 7 - 0.47 -
Peru B& 142 &0 B 59 263 273
Uruguay 237 305 209 25 22 318 -
Venezuela 215 180 17 as 21.1 2.06 334

@- par 1,000 people
o par 10,000 paopis.
£- par milkon people 1981-1965

Source: Word Developmaent Report: Knowladge for Davelopmant 199871099,



Comine L Freund ond Diono Weinhoid

The clear observation that Bolivia faces a severe relative IT handicap immediately
brings up the question of what benefits Bolivia might accrue from increasing its web
connectivity. However, it is not enough to say that that would be a good thing: buying
computers, installing phone lines and training personnel is costly and uses valuable
scarce resources that might otherwise be used to construct schools, roads and other
socially beneficial activities. It is beyond the scope of this paper to provide a complete
cost-benefit analysis of “getting wired,” but we can attempt to contribute towards this
goal by providing some kind of idea of the trade increases which have accrued to
developing countries generally from the Internet, and determining whether or not
Bolivia is likely to enjoy the same level of benefit.

In table 7 we present the results of our gravity model of trade including past trade
volumes from 1995, Including a lagged dependent variable provides a control for many
unobservable characteristics and is thus our preferred overall model from which we
derive our final empirical estimates. In addition, we add to the basic specification a
durnrmy variable for Bolivia and the Belivia dummy interacted with our HOST variable,
If we do not control for past trade values, the Bolivian dummy variable is negative and
statistically significant’, indicating that on average Bolivia has less trade than would be
expected raking into account GDP, population, distance to trading partners, language
and colonial links and free trade agreements. However, in the results presented in table
& the lagged dependent variable captures this fact and the single Bolivian dummy is not
statistically significant,

Most importantly, the coefficient estimate on the HOST variable is identical to the
analogous results in FW, and the interaction variable of the Bolivian dummy and our
HOST variable is not statistically significant. This result indicates that there is nothing
systemnatically different about Bolivia that differentiates it from other countries when it
comes o the relationship between Internet hosts and international trade. In other
words, we have found no evidence that Bolivia would not receive the same benefits as
any other country for an increase in Web connectivity.

Having established that the FW results can be generalized to the specific case of
Bolivia, tables 8 and 9 are reproduced here directly from FW. The results from table 8

3 Thesa rasults o ovolabla from the outhar Bul o nol reprodueced RN 1o 8w Dace
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show that an increase in relative host sites benefits poorer countries at least, if not
mare, than it benefits rich countries. In particular, when we interact our HOST variable
with durmmy variables for rich-rich. rich-poor, and poor-poor country trading pairs we
find that the largest coefficient estimates are for poor-poor country pairs, followed by
rich-poor and finally, with the smallest estimates of the trade effects of a relative
increase in hosts, are the rich-rich country trading pairs The differences between the
coefficient estimates are not large, but the pattern is similar over the sample period and
is consistent with FW's theoretical results which imply that the benefits of the Internet
will accrue to those countries who historically had fewer trade ties. Thus, a conservative
conclusion from these results is that the Internet plays at least as imporant a role in
developing countries, and thus by association in Bolivia, as in industrialized countries
In other words, the Web is not intrinsically an exclusive club enjoyed anly by the rich.

In table 9 RW interact the HOST variable with dummies for a common language and
colomial ties. The theory predicts that the Internet will make such ties less important in
determining trade patterns, and indeed we find that the coefficient estimates on the
interaction wvariables are negative, and statistically significant for the Language
interaction. A possible interpretation of the language interaction result is that perhaps
as English becomes something close to a universal language of the Met, having a
commaon native language with your trading partner 15 becoming less important than
simply knowing English. Data limitations preclude us from testing this hypothesis
directly, but the policy implications for English-language training are clear It is common
sense as well to realize that to take the fullest possible advantage of any given access to
the internet. a command over written Enghsh is a huge advaniage

If the empirical results presented in table 7 are taken naively at face value, the one-
order of magnitude difference between the quanuty of Internet hosts in Bolivia
compared to LDC's in general implies that if Bolivia increased its web connectivity to
the average of the poorer countries, it's total trade would approximately double'! We
wiouldn't wish 1o push these particular implications of the results quite this far. however
the true functional form of the relationship may not be log-linear over all the range, and
in addition it is technically incorrect to attribute dynamic causal-relationships to a cross

4 Trap PW npgeity irmply That o 109 incraass in ralative Ros! 8104 0 ond Country would incnpag folol ooe by
approxkimaiedy’ 1% Thus @ one ofder-of-magrdude ncrecie (e 10 bmed incraas) in Host shos would imgly on
increass in folol ooe on e ondar of 100%



Covolne L Freung ond Dano Weinhold

section correlation. Mevertheless it is probably not an exaggeration to conclude that the
potential gains, in terms of increased trade, of increased connectivity to the Web could
be very large for Bolivia.

4. Conclusions

In any discussion of the potential benefits from increased internet access it is
important to mention dynamic considerations. The results presented in FW and in this
paper are inherently static in nature. However, there are strong reasons o suspect that
some of the most important benefits from investment in knowledge-intensive
infrastructure come in the form of dynamic returns. In particular the evidence seems
quite convincing that there are significant externalities to education and to knowledge
generally, and thus increasing returns to these kinds of investments at the macro-
economic level. Better educated people tend to migrate to areas where the average level
of education is relatively high - the opposite of what we would expect if there were
decreasing returns. Il we accept this argument made in much of the endogenous growth
literature the impact of the Internet is likely to be three-fold. First, there will be the
immediate static impact of increased trade via the channels explored here and in FW
Second, there will be dynamic benefits accrued via increased technological transfer,
increased incentives to innovation provided by the larger market, and the subsequent
increased returns to schooling - all of the dynamic returns identified in the trade
literature of the last 10 years. Third, the growth of the IT sector should generare
domestic returns internally that are complementary to the processes instigated by the
increased trade

The endogenous growth literature also hints 1o a hidden danger of not catching up
quickly in terms of access 1o the international technological frontiers. In particular, due (o
the increasing returns referred o above, these models predict that initial advantages can
translate into an ever increasing advantage, with no strong forces towards convergence at
play Thus a high cost of not investing today in access to technology is not just the forgone
benefits calculated above, but also the fact thar other countries’ lead will be growing ever
wider with the chances of catching up in the future getung shmmer each year,

Thus, the message of this paper is at once foreboding but at the same time quite
heartening. As we have briefly discussed, many of the models in the endogenous
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growth literature can imply that developing countries without first-mover advantage
may fall further and further behind in the global national income distribution. On the
other hand, however, FW and this paper have shown thar poor countries can derive a
significant benefit from investment in the IT sector and the subsequent increased
connectivity to the [nternel. In fact we have shown that the impact for poor countries
Is at least as greart as it 15 for richer countries and can be quite significant.

Table é: Cormelation® between IT Measures across Latin America

13" 0.485
(0.04)
18
Talephones 0.734 0727
(0.00) (0.001)
18 18
Mokbile 0.828 0516 0.772
phones (0.00) (0.034) (0.000)
17 17 17
Computers 0.328 0.622 0.671 0.578
(0.35) (0.055) (0.034) (0.080)
1o 4] 10 10 _
Hosts 0.284 0.505 0614 0.450 0.8av
{0.25) (0.033) (0,007 (0.063) (0.002)
18 8 18 7 o
Scientists 0.525 0.272 0.622 0.484 0.356 0.733
(0.08) (0.292) (0.031) (0,107 {0.347) {0,007y
12 12 12 12 g 12
MNewspapers 1LY Telephones  Maobile Computers Hosts

phones

"hote prvalues in parenthedes, folowed by numbar of observahons
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Table 7: Gravity Model Including Initial
Conditions and Bollvia Dummies

0490  -2.758* -0.057
(-0.84) (-4.12) (0.11) (1 m}
TRADE; 95 0857  0.769" 0541 0513
(47.41) (35.77) (32.68)  (28.09)

Bolvia 1,120 2.087 -0.244 0592
(140)  (1.40)  (022)  (040)
GDPij 0089  0.122" 0329 0.440"
279 (3.34) (11.76)  (13.67)
POPjj 0013 0065 0.025 -0.006
(0.69) (3.21) (1.52) (-0.33)
DIST 0.077* 0076" 0348 -0.419"
(-2.64) (-2.02) -11.59) (-12.20)
ADJ 0.088 -0.023 0.193 0.142
(0.78) (-0.18) (1.54) (1.07)
LANG 0270 o032~ 0409  0.462"
(3.26) (3.19) (4.55) (4.40)
LINK 0.096 0.141 0.222 0.188
(0.63) (0.78) (1.20) (0.98)
FTA 0.102 0.224" 0.074 0.132
(1.43) (2.45) (0.93) (1.45)
HOST; 003" 0065 0072 0043
(2.94) (4.62) (6.73) (3.46)
HOST;"Bolivia 0.059 -0.133 0.009 0.016
(102) (148 ©15) (020
No. Obs. 1507 1507 1512 1514
R-squared 0.8858 0.8303 08522 0.8379

Plisda note:  haterosiopaasticity-consistent 1-stafisfics in porantheses.
** inchcates stafstical sgnificonce ot 1% ond * ot 5%

ay
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Table 8: Gravity Model of Trade, Lagged Host

W w : @
Constant 4,007 -0.008 -1.464 1.939 0.481
. (290)  (000)  (123)  (183)  (0.40)
GDPH 1.133 0978 0.821° 1.031°" 0,959
(20.51) (1549 (14.32) (22.24) {19.98)
POP; 0002 ome 0.079" 0.038 0028
(-2.28) (0.37) (204 (113 (0465
DIST -0.854 0773 0812 -0.867" 0,839
(-13.53) (-10.68) (-15.32) (-15.49) (-14.98)
ADd 0.546"" 0.485 0.602** o512 0.420"
(2.58) (1.53) {3.16) (2.68) 3.4
LANG 1101 0.990" 0.943" D93 0.gz8
(8.1%) (7.03) {7.300 {6.946) {&6.81)
LIMK 0.564" 0.585" 0.545"" 0.473* 0.489*
(2.58) (2.68) (2.58) (2100 (214
FTa 0.138 0319 0.1465 0.193 0.223
098) (87 (125 (143  (1.64)
HDSFﬂ{-EJ 0.034 o087 0,159 0.084"
(1.62) {3.46) (6.23) [4.21)
HDSTiJ{m 0.093"
— (4.99)
Mo. Obs. 1507 1507 1535 1537 1537
R-squared 0.6513 0.46349 0.7085 0.7071 0.7087

Sowrce: Freund and Wainhoid (2000

Plaose note: hatencskedotticity-Conasiant -hatihcs in pomanihasas

** inchcates Hofshcal significonce of 1% ond * of 5%

o HOST b logoed only ona year 0 hil regnassion
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Table 9: Gravity Model of Trade, the Nefl's Effect on Rich

and Poor Countries

Constant 8702 1.207 0913 2.688
(3.94) 4:2.4:?} (0.70) (0.65) (1.77)

=] 1207 1.091° 1.024** 0927 1.029
(20.97) (17.23) (1548)  (13.98) (1687

PO 0152 -0.083 -0.040 0.030 -0.104°
(-2.98) -1.61) (-0.76) (-0.61) (-2.03)

oISt -0.B87 -0.858" 0811 -0.840 0875
(-17.13)  (-1361)  (-11.27)  (-1575)  (-15.88)

Al 0.594" 0.564* 0.390 0.586"" 0.593"
(2.87) (2.68) (1.23) (3.04) (2.99)

LANG 1.020°" 1.109°* 0,592 0919 0.985**
(7.76) (8.21) (7.15) (7.07) (7.03)

LIME 0.504" 0.540" 0.558" 0.470" 0.442
(2.25) (2.48) {2.60) (2.25) (1.93)

FTA 0.080 0.162 0.270 0.084 0.126

@) (I3 (6D (06d) (095
HOST) _RR 0.007 0.058° 0101 0.155" 0141
©38) (10 (239 (654 (522
HOST _RP 0.025 0.067 0.109 072 0,149
(1.08) (2.213 (3.3 (6.21) (46.05)

HOSTIj _PP 0.033 0.031 0104 o178 0189
(0.65) (0.62) (2.57) (5.52) (5.78)
Na. Obs. 1515 1507 1507 1535 1537

R-squared 0.6764 0.6528 0.56383 0.7104 0.7150

Sowurce: Fraund and Wasnhaold [2000])
Plaose note:  hateroskedoshcihy-consstent -sialistics in porenthaies
** indicotes shofistcol significonca ot 1% ond * ot 5%
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Table 10: Gravity Model with LINK Interaction Terms

Constant 4,403 2.684 0.510 -1.014 0,266

(3.36) (1.78) (032) (088  (0.21)

GDPj 1.181"* 1095  1.028°* 0884 0956
(2200)  (17.53)  (1681)  (1571)  (17.50)

POPY oI -0.078 0,028 0033 0007
(-2.61) (-1.69) (-0.63) (0.94) Q.19

DIST 0872 0835 0787 0823 0865
(-1681)  (-1305)  (-1078)  (-1533) (-15.49)

ADJ 0569 0547 0382 0539 0501°*
(2.50) (2.77) (1.24) @9 @1

LANG 2494 3478  4.108")  A0BD"* 4783~
(6.40) (6.77) (6.26 (612 (627

LINK 0.100- 0.720 0.567 2209  1.806
(-0.08) (-0.44) (0.50) (125  (0.86)

FTA 0.078 0.134 0.275 0097  0.15
(0.62) (0.97) (1.74) 74 (118

HOST; 0016 0071 0106 0165 0.145°

(0.71) (2.47) (3.35) (593)  (5.35)
HOST'LANG 0096  -0.135"  -0189"*  -0.156"  0.180"
(-401)  (-494) (609 (508 (539

HOST;"LINK 0.042 0.072 0017 0075 -0.056
(0.53) (0.84) (018)  (091)  (-0.60)
No. Obs. 1515 1507 1507 1535 1537

R-squared 0.4773 0.6544 0.6404 07117 0.7140

Source: Frewund ond Weinhold [2000)
Piaasa nole:  hatercskadosticity-conustant -iolshcs in pananthases
= inckcotes stofistical ugnificonce af 1'% ond * ot 5%



Covobne [ Fraund and Drong Wenhold

Table 11: Lst of Countries

ALGERA
ARGENTINA
AUSTRALLS
AUSTRIA
BeLgium
Bouvia,
Brazi
CaNADA,
CHILE
CHina
Colomeia
Denttans
Ecuapor
Ecvyer
FiaLanp
FraNCE
GERMANY
Greece
Hong Kong
Humncary
ICELAND
IO,
INDONESIA
[an
IRELAND
[sRAEL
ALy
Japan

KENYA,

Kuwam
MaLaysia
Mexico
Morocco
METHERLANDS
Mew ZEALAND
MNoRway
PAKISTAN
Paracuay
PeRU
PHILIPPINES
PoLanD
PortuGaL
SauDl Aragia
SINGAPORE
Souti AFRica
SoutH Korea
Seain

SWEDEM
SWITZERLAND
ThAILAND
Tumaisia,
Turkey
Unmen KingDOm
UnieD States
UruGUay
VENEZUELA,
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