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Abstract: Ibis paper builds on Freund and Weinhold (2000) to show that the 
results of that paper can be applied to the case of Bolivia. Wc 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 model of trade 
for 56 countries including Bolivia, we show that the Internet stimulates trade and 
that Bolivia stands to gain an economically significant benefit from increased 
Web connectivity. Our results imply that a 10 percent increase in the relative 
number of web hosts in Bolivia would have led to about 1 percent greater trade 
in 1998 and 1999. The evidence is 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 statistics of staggering proportions and every variety 
constantly make their way into news reports and political speeches, and the phenomenon is 
not limited to the industrialized world. Anecdotal accounts of South American village women 
selling baskets to 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 this July, 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, sud 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. Nevertheless, 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 this author has not been able to find any 
systematic, international statistical evidence of the effects of internet usage on trade patterns. 

In a recent paper, Freund and Weinhold (2000) (henceforth to be referred to as FW), 
we have attempted to fu a small part of this gap by asking whether the internet, anecdotes 
notwithstanding, has actually had a measurable, systematic impact on the observed patterns 
of international trade? Lf so, is it mostly a phenomenon of rich countries or has there also 
been some effect on the trading patterns of developing nations? FW motives the empirical 
investigation with a trade model with imperfect competition and sunk costs and show that the 
internet has the potential to reduce market-specific sunk costs that have historically been very 
important for a large share of trade in goods.1  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 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. 

The predictions of the theoretical model in FW has important 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 

                                                 
1  A large body of empirical work has shown that past linkages and business networks are significant determinants of 

current trade flows. After controlling for the standard determinants of trade, Eichengreen and Irwin (1998) show that 
past trade has significant explanatory power m explaining current trade patterns using aggregate trade data Roberta and 
Tybout (1997) show a similar effect of history using firm level data. Rauch (1999) finds that colonial linkages and 
language help explain trade flows. 
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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.  Section 3 examines the Bolivian case in more detail and section 
4 concludes with a discussion of policy implications. 

 
2. Testing for a systematic effect of the Internet on international trade: a review of the 

main results from Freund and Weinhold (2000) 
 
2a. Theoretical Motivation 
 
A number of recent papers have emphasized the importance of sunk costs in explaining trade 
flows (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 to be identified, and once matches are found they will 
not change because it is costly to find a new partner. Both types of models imply that trade 
patterns 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 controlling for ah the standard variables. 

In the spirit of this literature FW 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 trade. The model yields three hypotheses about trade in 
the imperfectly competitive good 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 exporting more likely. 

(ji)  A firm is more likely to export to a large market. 
(iii) History is important, the same exporters will always export in both periods in the two-

period model. 
 Figure 1 shows an example of what a market may look like for an imperfectly 
produced good. Producers sell directly to foreign markets, and some producers do not sell to 
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 countries. 

Next, 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.   
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Figure 1: Trade with Sunk Costs (source: Freund and Weinhold [2000]) 
 

 
 

Figure 2: Trade with the Internet 
 

 
Countries buy and sell on the international market.  A1l importing countries gain 

because the price is lower. Exporting countries gain from access to new markets and 
reduction or removal of the fixed cost. Welfare is enhanced because information asymmetries 
are reduced, as all members of any given exchange share the same information. 

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. 
(ii) 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. 

(iii) Countries that exported to a small number of countries before the internet wilI 
have the greatest increase in trade. 

(iv) The effect of distance on trade flows will be reduced if distance mainly 
influences trade because of information 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 
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welfare. Increased competition implies that world prices should fall and converge. Since ah 
countries buy from the world market, prices must be identical; 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 monopoly power. That is, firms 
that exported to a lot of countries in the past might lose because they are now forced 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 organized exchanges with 
numerous buyers and sellers and indirectly through powerful search engines which enable 
sellers to 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 
ties can be drastically 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 chemicals company wanted to sell in China, it 
would spend a lot of money to 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 2000b). 

 
Figure 3: The Internet, Trade, and Distance (source: Freund and Weinhold [2000])  

 
  Trade 
 
 
 
  
         Distance does not matter 
 
 
       Distance maters more 
 
 
 
    Initial relationship 
 
 
               Distance 
 

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, ah else equal.  The removal of 
information costs about distant markets shifts out the distance-trade locus, suggesting that the 
internet should reduce the effect of distance on trade.  However, because transport costs can 
become more important, the slope of the line could increase, making the impact of distance 
on bilateral trade relatively higher. 
 
2b. Empirical investigation of the effect of the Internet on patterns of international trade 
 
FW 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 
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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 LMF. Data on geographic distances between countries is from Direct-Line 
Distances (1986). Data on common 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. 

The gravity equation is fundamentally based on the underlying “gravitational” 
relationship: 
(1)  )/( ijjiij DISTGDPGDPwTOT =  
 
where TOT is the total bilateral trading volume between countries i and j. Taking logs on 
both sides produces the specification: 
 
(2)  ijijjiij idistgdpgdptot ϕβββ +++= 210 )(  
 
where gdpi gdpj  is the log of the product of the GNP’s of country i and j. 
 

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

(3)  
ijij

ijjijiij
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where pop~pop1 is the log of the product of the populations of country ¡ and j, and ADJ, 
LANG, L1NK, and FTA are dummy variables which take the value 1 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 attempt to measure how “wired” a country is -in effect attempting to capture 
the “cybermass” of internet usage- FW use data from the Internet Software Consortium (ISC) 
to count how many web hosts are attributed to each country by counting top-level host 
domain names.  A top-level domain name la either an 150 country code or one of the generic 
domains (com/org/net/etc). 

However, as FW concedes, this is certainly not an ideal measure. ISC notes that, 
“There la 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/COM/LNT could be located 
anywhere.  There is no way to determine where a host is without asking its administrator. ... 
In summary, it is not possible to determine the exact size of the internet, where hosts are 
located, or how many users there are” (www.isc.org). 

Nevertheless 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 Bolivians.  Thus the number of “Bolivian” sites, regardless of 
physical location of the computers, should to a large extent reflect the “weirdness,” or 
cybermass, of Bolivia. 
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In a series of gravity regressions, including extensive robustness and sensitivity 
testing, FW find no robust relationship between the internet and total trade in 1995 and 1996. 
However from 1997 onwards the internet 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 leas dependence on historical determinants of trade such 
as a common language.  Perhaps more importantly for the case of Bolivia, the results suggest 
that.  Perhaps more importantly for the case of Bolivia, the results suggest that the benefits of 
the internet 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 1 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 Net will therefore be associated in increased global inequality. On 
the other hand, the results from FW suggest that given sufficient access to the internet, the 
overall effect of the web should be to lessen historically determined 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 that is most relevant for developing 
countries and show that these results do in fact apply to the specific case of Bolivia. We 
provide further figures on the relative extent of IT and web connectivity in Bolivia compared 
to 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 pan 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 slightly, 
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 
$2,000. 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 whole order of magnitude less than the average number of hosts for countries with per 
capita incomes under $2000Iyear.  The per capita figures paint a slightly improved picture: 
Bolivia’s average of 0.85 host sites per 10,000 population is only about 40% of the sample 
LDC average of 2.1.  Table 4 puts this situation into better context, comparing Bolivia’s 
figures of per capita hosts sites in 1999 with those from a selection of countries at different 
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levels of development. Table 5 presents a further comparison of a variety of per capita IT 
measures with other Latin American countries and table 6 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 extremely statistically significant (i.e. p-value <.0001). Therefore it is not 
surprising that for these IT variables2 Bolivia ranks quite low, with levels comparable to the 
small Central American nations. 
 
Table 1: Summary Statistics for Host Sites by Country Top-Level Domain Names 
 
A. Total Host Sites 

 
Year 

MI Countries
N Mean Std Dev Minimum Maximum

1995 
1996 
1997 
1998 
1999 

56 
56 
56 
56 
56 

29770.64 
63456.91 

114035.04 
191086.11 
266346.20 

54367.70
112886.26 
193965.52 
329857.61 
460465.73 

O
0 
0 

17 
25 

241191
452997 
734406 

1226568 
1718935 

 
 

Year Less Developed Countries
N Mean Std Dev Minimum Maximum

1995 
1996 
1997 
1998 
1999 

13 
13 
13 
13 
13 

150.23 
674.77 

3 114.77 
4637.46 
6501.62 

190.20
851.84 

5644.49 
6233.80 
7505.33 

0
0 

28 
17 
25 

569
2351 

19739 
16930 
18538 

Source: internet Software Consortium (http://www.isc.org[) 
 
 
B. Host sites per 10,000 people 

 
Year 

MI Countries
N Mean Std Dev Minimum Maximum

1995 
1996 
1997 
1998 
1999 

56 
56 
56 
56 
56 

10.1364 
21.1591 
37.6222 
63.0219 
87.0059 

18.5113
37.6408 
63.9926 

108.7900 
150.4180 

0
0 
0 

0.0056 
0.0081 

82.12
151.047 
242.293 
404.533 
561.515 

 
 

Year 
Less Developed Countries

N Mean Std Dev Minimum Maximum
1995 
1996 
1997 
1998 
1999 

13 
13 
13 
13 
13 

0.0512 
0.2250 
1.0276 
1.5295 

2. 1238 

0.0647
0.2840 
1.8622 
2.0559 

2.45 17 

0
0 

0.0092 
0.0056 
0.0081 

0.193
0.783 
6.512 
5.583 
6.055 

 
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 
                                                 
2  No data was available on the number of computers in Bolivia. 
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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. 
 
Table 2: Summary statistics for host sites, Bolivia 
  

Year # Hosts Hosts per 10,000
1995 
1996 
1997 
1998 
1999 

0 
66 

430 
554 
632 

0
0.0950 
0.6045 
0.7612 
0.8487 

Source: Internet Software Consortium (http://www.isc.orgt) 
 
 
Table 3:  Per capita host sites for selected countries, 1999 
 
Country Hosts per 10,000 

Population
 
Bolivia  
France 
UK 
Portugal 
Brazil  
Paraguay 

 0.85 
97.87 

290.05 
55.17 
13.03 

 2.12
 
 
Table 4: Internet Infrastructure in Latin America 
 
Country Daily 

News-
papers (a) 

TV sets 
(a) 

Telephone 
main lines 

(a)

Mobile 
Phones  

(a)

Personal 
Computers 

(a)

Internet 
Hosts  

(b) 

Scientists & 
Engineers 

(c)
Argentina 
Bolivia 
Brazil 
Chile 
Colombia 
Costa Rica 
Dominican 
Republic 
Ecuador 
El Salvador 
Guatemala 
Honduras 
Mexico 
Nicaragua 
Panama 
Paraguay 
Peru 
Uruguay 
Venezuela 

138 
69 
45 

100 
64 
99 

 
34 
72 
50 
23 
44 

113 
30 
62 
42 
86 

237 
215 

347 
202 
289 
280 
188 
220 

 
84 

148 
250 
122 

80 
193 

          170 
229 
144 
142 
305 
180 

174
47 
96 

156 
118 
155 

 
83 
73 
56 
31 
31 
95 
26 

122 
36 
60 

209 
117 

16
4 

16 
23 
13 
14 

 
8 
5 
3 
4 
0 

11 
1 
- 
7 
8 

25 
35 

24.6
- 

18.4 
45.1 
23.3 

- 
 

- 
3.9 

- 
2.8 

- 
29.0 

- 
- 
- 

5.9 
22 

21.1 

5.32 
0.69 
4.20 

13.12 
1.81 

12.14 
 

0.03 
0.9 

0.34 
0.079 

0.94 
3.72 
1.60 
1.44 
0.47 
2.63 
3.18 
2.06 

350
250 
165 
364 

39 
539 

 
- 

169 
19 
99 

- 
95 

- 
- 
- 

273 
- 

334 

a- per 1,000 people. 
b- per 10,000 people. 
c- per million people 1981-1995. 
Source: World Development Report: Knowledge for Development 1998/1999. 

 
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 
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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 dummy variable 
for Bolivia and the Bolivia dummy interacted with our HOST variable. If we do not control 
for past trade values, the Bolivian dummy variable is negative and statistically significant3, 
indicating that on average Bolivia has less trade than would be expected taking into account 
GDP, population, distance to trading partners, language and colonial links and free trade 
agreements. However, in the results presented in table 6 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 are not statistically significant. This result indicates that there is nothing 
systematically different about Bolivia that differentiates it from other countries when it 
comes to the relationship between Internet hosts and international trade. Iii 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 show 
that an increase in relative host sites benefits poorer countries at least, if not more, than it 
benefits rich countries.  In particular, when we interact our HOST variable with dummy 
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 important 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 only by the rich. 

In table 9 RW interact the HOST variable with dummies for a common language and 
colonial 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 variables 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 Net, having a common native language with 
your trading partner is 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 
English is a huge advantage. 

If the empirical results presented in table 7 are taken naively at face value, the one-
order of magnitude difference between the quantity of Internet hosts in Bolivia compared to 
LDC’s in general implies that if Bolivia increased its web connectivity to the average of the 

                                                 
3  These results are available from the author but are not reproduced here to save space. 
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poorer countries, it’s total trade would approximately double4!  We wouldn’t wish to 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 section correlation. Nevertheless 
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 to 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. If 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 — ah of the dynamic returns identified in the trade literature of 
the last 10 years. Third, the growth of the IT sector should generate domestic returns 
internally that are complementary to the processes instigated by the increased trade. 

The endogenous growth literature also hints to a hidden danger of not catching up 
quickly in terms of access to the international technological frontiers. Iii particular, due to the 
increasing returns referred to 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 that other countries’ lead will be growing ever wider with 
the chances of catching up in the future getting slimmer 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 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 that poor countries can derive a significant benefit from 
investment in the IT sector and the subsequent increased connectivity to the Internet. In fact 
we have shown that the impact for poor countries is at least as great as it is for richer 
countries and can be quite significant. 
 
 
 
 
                                                 
4  The FW results imply that a 100/o increase iii relative host sites in one country would increase total trade by 

approximately 1%. Thus a one order-of-magnitude increase (i.e. 10 times increase) m host sites would imply an increase 
in total trade on the order of 100%. 



 12

Table 5: Correlation* between IT measures across Latin America 
TV 
 
 
 
Telephones 
 
 
 
Mobile phones 
 
 
 
Coniputers 
 
 
 
Hosts  
 
 
 
Scientists 
 
 

0.485 
(0.04) 

18 
 

0.736 
(0.00) 

18 
 

0.828 
(0.00) 

17 
 

0.328 
(0.3 5) 

10 
 

0.284 
(0.25) 

18 
 

0.525 
(0.08) 

12 
 

Newspapers 

 
 
 

0.727  
(0.001) 

18 
 

0.516  
(0.034) 

17 
 

0.622 
(0.055) 

10 
 

0.505 
(0.033) 

18 
 

0.272 
 (0.392) 

12 
 

TV 

 
 
 
 
 
 
 

0.772  
(0.000) 

17 
 

0.671  
(0.034) 

10 
 

0.614 
(0.007) 

18 
 

0.622  
(0.031) 

12 
 

Telephones 

 
 
 
 
 
 
 
 
 
 
 

0.578  
(0.080) 

10 
 

0.460  
(0.063) 

17 
 

0.486  
(0.109) 

12 
 

Mobile 
Phones

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.839  
(0.002) 

10 
 

0.3 56 
 (0.347) 

9 
 

Computers 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.733  
(0.007) 

12 
 

Hosts 

*Note: p-values in parentheses, followed by number of observations 
  
 
Table 6: Gravity Model Including Initial Conditions and Bolivia Dummies 
 Dependent Variable: Log(Total Trade Volume)

1996
(1)

1997
(2)

1998
(3)

1999 
(4) 

Constant 
 
 
TRADE ij_95 
 
 
Bolivia 
 
 
GDPij 

 

 
POPij  
 
 
DIST 
 
 
ADJ 
 
 
LANG 
 
 
LINK 
 
 
FTA  
 
 
HOSTij 
 
 
HOSTij*Bolivia 
 
 

-0.490
(-0.84) 

 
0.857** 
(47.41) 

 
-1.120 
(-1.40) 

 
0.089** 

(2.79) 
 

0.013 
(0.69) 

 
-0.077** 

(-2.64) 
 

0.088 
(0.78) 

 
0.270** 

(3.26)  
 

0.096 
(0.63) 

 
0.102 
(1.43) 

 
0.032** 

(2.94) 
 

0.059 
(1.02) 

~2.758**
(4.12) 

 
0.769** 
(35.77) 

 
2.087 
(1.40) 

 
0. 122** 

(3.34) 
 

0.065** 
(3.21) 

 
-0.076* 
(-2.02) 

 
-0.023 
(-0.18) 

 
0.312** 

(3.19) 
 

0.141 
(0.78) 

 
0.224* 
(2.45) 

 
0.065** 

(4.62) 
 

-0.133 
(-1.48) 

-0.057
(-0.11) 

 
0.541** 
(32.68) 

 
-0.244 
(-0.22) 

 
0.329** 
(11.76) 

 
0.025 
(1.52) 

 
-0.348** 
(-11.59) 

 
0.193 
(1.54) 

 
0.409** 

(4.55) 
 

0.222 
(1.20) 

 
0.074 
(0.93) 

 
0.072** 

(6.73) 
 

0.009 
(0.15) 

1.153 
(1.90) 

 
0.513** 
(28.09) 

 
-0.592 
(-0.40) 

 
O.440** 

(13.67) 
 

-0.006 
(-0.33) 

 
-0.419** 
(-12.20) 

 
0.142 
(1.07) 

 
0.462** 

(4.40) 
 

0.188 
(0.98) 

 
0.132 
(1.45) 

 
0.043** 

(3.46) 
 

0.016 
(0.20) 

 
No. Obs. 1507 1507 1512 1514 
R-squared 0.8858 0.8303 0.8522 0.8379 
Please note: heteroskedasticity-consistent t-statistics in parentheses. 
** Indicates statistical significance at 1%, and * at 5%. 
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Table 7: Gravity Model of Trade, Lagged Host 
 Dependent Variable: Log(Total Trade Volume)

1996 
(1) 

1997
(2)

1998
(3)

1999
(4)

1999 
(5) 

Constant 
 
 
GDPij 
 
 
POPij  
 
 
DIST 
 
 
ADJ 
 
 
LANG 
 
 
LINK 
 
 
FTA  
 
 
HOSTij(-2) 
 
HOSTij(-4) 

4.007 
(2.90) 

 
1.133** 
(20.51) 

 
-0.102 
(-2.80) 

 
-0.854**  
(-13.53) 

 
0.546**  

(2.56) 
 

1.101**  
(8.19)  

 
0.564* 
(2.52) 

 
0.138 
(0.98) 

 
0.034 
(1.62) 

-0.008 
(-0.00) 

 
0.978**  
(15.49) 

 
0.0 19  
(0.37) 

 
-0.773**  

(-10.68) 
 

0.485  
(1.53) 

 
0.990**  

(7.03) 
 

0.585** 
(2.66) 

 
0.319* 
 (1.97) 

 
0.087**  

(3.46) 

-1.464
(-1.23) 

 
0.821**  
(14.3 2) 

 
0.079*  
(2.04) 

 
-0.812** 
(-15.32)  

 
0.602** 

(3.16) 
 

0.943 ** 
 (7.30) 

 
0.545** 

(2.58) 
 

0.165 
(1.25) 

 
0. 159** 

(6.23) 

1.939 
(1.83) 

 
1.031** 
(22.24) 

 
-0.038  
(-1.13) 

 
-0.768** 
(-15.49) 

 
0.5 12** (2.68) 

 
0.936**  

(6.96) 
 

0.473* 
 (2.10) 

 
0.193 
(1.43) 

 
0.086** 

(4.2 1) 

0.481 
(0.40) 

 
0.959** 
(19.98) 

 
0.026 
(0.65) 

 
.0.839** 
(-14.%) 

 
0.620** (3.14) 

 
0.928**  

(6.8 1) 
 

0.489*  
(2.14) 

 
0.223 
(1.64) 

 
 
 
 

0.093** (4.99) 
No. Obs. 1507 

 
1507 1535 1537 1537 

R-squared 0.6513 0.6369 07085 0.7071 0.7087 
Source: Freund and Weinhold [2000] 
Please note: heteroskedasticity-consistent t-statistics in parentheses. 
** Indicates statistical significance at l%, and * at 5% 
a. HOST is lagged only one year in this regression. 
 
 
Table 8: Gravity Model of Trade, the Net’s Effect on Rich and Poor Countries 
 Dependent Variable: Log(Total Trade Volume)

1995 
(1) 

1996
(2)

1997
(3)

1998 
(4) 

1999
(5)

Constant 
 
 
GDPij 
 
 
POPij  
 
 
DIST 
 
 
ADJ 
 
 
LANG 
 
 
LINK 
 
 
FTA  
 
 
HOSTijRR 
 
 
HOSTijRP 
 
 
HOSTijPP 
 
 

5.702** 
(3.94) 

 
1.207** 
(20.97)  

 
-0.152** 

(-2.98) 
 

.0.887** 
(-17.13) 

 
0.596** 

(2.87) 
 

1.020** 
(7.76) 

 
0.506* 
(2.25) 

 
0.080 

(0.6 1) 
 

0.007 
(0.35) 

 
0.025 
(1.05) 

 
0.033 
(0.65) 

3.266* 
(2.07) 

 
1.091 ** 

(17.23) 
 

-0.083 
(-1.61) 

 
-0.858** 
(-13.61) 

 
0. 564 ** 

(2.68) 
 

1. 109**  
(8.21) 

 
0.540*  
(2.48) 

 
0.162 
(1.13) 

 
0.058* 
(2.10) 

 
0.067* 
(2.2 1) 

 
0.03 1  
(0.62) 

1.207
(0.70) 

 
1.024** 
(15.48) 

 
-0.040 
(-0.76) 

 
-0.811~’  
(-11.27) 

 
0.390 
(1.23) 

 
0.992** 

(7.15) 
 

0.558** 
(2.60) 

 
0.270 
(1.67) 

 
0.101** 

(3.23) 
 

0.109** 
(3.37) 

 
0.104** 

(2.57) 

0.913 
(0.65) 

 
0.927** 
 (13.98) 

 
-0.030  
(-0.61) 

 
-0.840** 
(-15.75) 

 
0.586** 

(3.04) 
 

0.919** 
(7.07) 

 
0.490* 
 (2.25) 

 
0.084 
(0.64) 

 
0.155**  

(5.54) 
 

0.172** 
(6.2 1) 

 
0. 178** 

 (5.52) 
 

2.688
(1.77) 

 
1.029** 
 (16.87) 

 
4104* 

(-2.03) 
 

-0.875** 
(-15.88) 

 
0.593**  

(2.99) 
 

0.985** 
(7.03) 

 
0.442  
(1.93) 

 
0.126 
(0.95) 

 
0.141** 

(5.22) 
 

0. 169**  
(6.05) 

 
0. 189**  

(5.78) 
 

No. Obs. 1515 1507 1507 1535 1537
R-squared 0.6764 0.6528 0.6383 0.7104 0.7150
source: Freund and Weinhold [2000] 
Please note: heteroskedasticity-consistent t-statistics in parentheses. 
** Indicates statistical significance at 1%, and * at 5%. 
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Table 9: Gravity Model with LLNK Interaction Terms 
 Dependent Variable: Log(Total Trade Volume)

1995 (1) 1996 (2) 1997 (3) 1998 (4) 1999 (4)
Constant 
 
 
GDPij 

 

 
POPij  
 
 
DIST 
 
 
ADJ 
 
 
LANG 
 
 
LINK 
 
 
FTA  
 
 
HOSTij 
 
 
HOSTij*LANG 
 
 
HOSTij*LINK 
 

4.403** 
(3.36) 

 
1.181** 
(22.00) 

 
-0.111** 

(-2.61) 
 

-0.872** 
(-16.81) 

 
0.559** 

(2.90) 
 

2.494** 
(6.40) 

 
0.100 

(-0.08) 
 

0.078 
(0.62) 

 
0.015 
(0.71) 

 
-0.096** 

(-4.01) 
 

0.042 
(0.53) 

2.684
(1.78) 

 
1.095** 
(17.53) 

 
-0.078 
(-1.69) 

 
-0.835** 
(-13.05) 

 
0.547** 

(2.77) 
 

3.478** 
(6.77) 

 
-0.720 
(-0.44) 

 
0.134 
(0.97) 

 
0.071* 
(2.47)  

 
-0.135** 

(4.94) 
 

0.072 
(0.84)

0.510
(0.32) 

 
1.028** 
(16.81) 

 
-0.028 
(-0.63) 

 
-0.787** 
(-10.78) 

 
0.382 
(1.24) 

 
4.108** 

(6.26)  
 

0.967 
(0.50) 

 
0.275 
(1.74) 

 
0.106** 

(3.35)  
 

-0.159** 
(-5.09) 

 
-0.017 
(-0.18)

-1.014 
(-0.86) 

 
0.884** 
(15.71) 

 
0.033 
(0.94) 

 
-0.823**  
(-15.33)  

 
0.539**  

(2.97)  
 

4.080**  
 (6.12)  

 
2.209 
(1.25) 

 
0.097 
(0.74) 

 
0.165** 

(5.93) 
 

-0.156** 
(-5.06)  

 
-0.075 
(-0.91) 

-0.266
(-0.21) 

 
0.956** 
(17.50) 

 
0.007 
(0.19) 

 
-0.865** 
(-15.49) 

 
0.501** 

(2.77) 
 

4.783** 
(6.27) 

 
1.806 
(0.86) 

 
0.156 
(1.18) 

 
0.145** 

(5.35) 
 

-0.180** 
(-5.39) 

 
-0.056 
(-0.60)

No. Obs. 1515 1507 1507 1535 1537
R-squared 0.6773 0.6546 0.6404 0.7117 0.7140
source: Freund and Weinhold [2000] 
Please note: heteroskedasticity-consistent t-statistics iii parentheses. 
** Indicates statistical significance at lo/o, and * at 5O/~~ 
 
 
Table 10: List of Countries 
Algeria 
Argentina 
Australia 
Austria 
Belgium 
Bolivia 
Brazil 
Canada 
Chile 
China 
Colombia 
Denmark 
Ecuador 
Egypt 
Finland 
France 
Germany 
Greece 
Hong Kong 
Hungary 
Iceland 
India 
Indonesia 
Iran 
Ireland 
Israel 
Italy 
Japan 

Kenya 
Kuwait 
Malaysia 
Mexico 
Morocco 
Netherlands 
New Zealand 
Norway 
Pakistan 
Paraguay 
Peru 
Philippines 
Poland 
Portugal 
Saudi Arabia 
Singapore 
South Africa 
South Korea 
Spain 
Sweden 
Switzerland 
Thailand 
Tunisia 
Turkey 
United Kingdom 
United States 
Uruguay 
Venezuela 
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