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Abstract

This paper deals with the impact of the Internet on international trade.
Theory suggests that the Internet has the potential to substantially reduce
search and information costs by creating global exchanges. We provide a
basic theoretical framework to show, through which channels international
trade is affected by the Internet. Furthermore, using the gravity equation
of trade, we give some empirical evidence that the Internet fosters inter-
national trade. Nevertheless we also present some problems which arise
in the context of the Internet and international trade.
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1 Introduction

In the last couple of years there has been a steady growth in the trade of services.
Nevertheless Freund and Weinhold (2002) mention that, although services ac-
count for about 60 percent of world production, their share in world trade is
only around 20 percent. There is a vast literature on hurdles for international
trade in services.1 One of the main reasons why international trade in services
is limited is the necessity of physical contact between producers and consumers.
This condition implies distance costs2 and also search costs3. According to au-
thors like Freund and Weinhold (2002) there is ample evidence that the Internet
has the potential to overcome these barriers to international trade by operating
as a medium of global exchange, therefore fostering international trade. Fur-
thermore the Internet does not only increase the tradability of services, it also
facilitates the introduction of new products like online airline reservation ser-
vices.

Section 2 starts with a brief explanation of traditional barriers to trade. Af-
ter this, section 3 tries to give some theoretical insights into how the Internet
effects search costs for international trade by using a modified version of the
Heckscher-Ohlin-Samuelson model. Section 4 shows some empirical evidence
on the effect of the Internet on international trade. Section 5 gives some con-
temporary counter-arguments to the general optimistic belief on impact of the
Internet on regional competitiveness. The final section concludes.

2 Traditional Trade Barriers and the Internet

Many models for international trade like the Heckscher-Ohlin model, the Ri-
cardian model or the specific factor model4 abstract from distance costs. i.e.
it is assumed that countries lie indefinitely close to each other. Even though
the fundamental principles of comparative advantage or the gains from interna-
tional trade are unaffected by transportation or distance costs they still impose
barriers on the movement of goods and services.

According to the gravity theory, falling distance costs would imply an in-
crease in international trade. In order to make any predictions on the impact
of the Internet on international trade, one has to define the term distance costs
more precisely. Kleinert and Schuhknecht (2003) argue that distance costs do
not only consist of costs for ”physical” transportation. The term rather also in-
cludes search costs, information costs and costs of adjusting to different market
conditions. Hummels (1998) showed that ”physical” transport costs have not

1e.g. Freund and Weinhold (2000a), Freund and Weinhold (2002), Krugman and Obstfeld
(2003), Kleinert and Schuhknecht (2003), Rauch and Trinidade (2003)

2e.g. travel costs to meet the business partner
3e.g. costs which accrue because of the search by producers for foreign distributors or by

assemblers for foreign suppliers
4As described in Krugman and Obstfeld (2003)
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fallen drastically during the last couple of years. On the other hand there has
been a rapid decline in information and communication costs. Figure 1 gives
an overview of the decline in distance costs. The decrease in information costs
has further been pushed by ICTs5 especially the Internet, which enabled new
means of communication like e-mail or VoIP software6.

Figure 1: Distance costs, 1920-1999. Adapted from Kleinert and Schuhknecht
(2003, p. 966)

Furthermore Kleinert and Schuhknecht (2003) argue that the Internet allows
the provision of services, even over long distances, which had in former times
been nontradable. e.g. professional services, educational services or medical
services. This enables multinational enterprises to operate all over the world.
It is even possible to outsource service supply itself. An example for this is
described by Freund and Weinhold (2002), Infosys, an indian software consul-
tancy offers its services to international customers including Apple Computers,
Lucent Technologies and Microsoft. Kleinert and Schuhknecht (2003) also state
that much programming is outsourced to companies situated in India.

5Information and Communication Technologies
6VoIP (Voice over IP) ”is the routing of voice conversations over the Internet or through

any other IP-based network”. Source: http://en.wikipedia.org/wiki/Voip (viewed May 09,
2006)
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3 Search and Transportation Costs - A Theo-
retical Approach

We have already mentioned in the last section, that one channel through which
the Internet can influence distance costs is by facilitating the search by pro-
ducers for foreign distributors or by assemblers for foreign suppliers. In this
section we try to give deeper insights to the channels through which the Inter-
net can foster international trade. In order to do this we give an overview on
the standard one-good, two-factor, two-country model of trade in factor services
presented in Rauch and Trinidade (2003) which they extend by introducing a
matching problem between entrepreneur-firms.

In their model, Rauch and Trinidade basically concentrate on the costs ac-
crued by the search for suitable foreign trading and investment partners. They
argue that the Internet improves the quality of the information about foreign
firms, which helps to screen the market and make ever better ”first cuts” before
they start to work out deals for a joint venture. In order to decide whether
to engage in a joint venture with a foreign partner or to stick to the domestic
market, a firm has to take in account the quality of its match with the for-
eign partner. For this reason Rauch and Trinidade (2003) argue that ”as the
difference between foreign and domestic match quality narrows with improving
information, the relative influence of cost differentials and trade taxes on firm
decisions grows”. Therefore an increase in the quality of the information on
trading partners will lead to an increase in the elasticity of substitution be-
tween domestic and foreign goods/factors. As a result of this, as information
improves, wages in the two countries should move closer and closer together.

3.1 Basic Setup of the Model

The main driving force of the model presented by Rauch and Trinidade (2003)
are wage differentials, which provide an incentive for producers in labor-scarce
countries to search partners in labor-abundant countries. The model consists
of two countries, home and foreign. In both countries there is a continuum of
types of producers. Those producers are distributed over a circle of unit length
(shown in figure 2). Furthermore each type possesses a continuum of producers
of unit mass. Rauch and Trinidade (2003) describe this construction as a ”unit
cylinder”. Labor is assumed to be homogenous and internationally immobile.
Following condition has to hold for the ratio of labor-producer endowment ratios:

L/L∗ < 1

where L denotes the home labor endowment and L∗ the labor endowment of
the foreign country. Throughout the rest of the paper, variables for the foreign
country will always be denoted with an asterisk. Above equation states that
the foreign country is the labor-abundant country and home is the labor-scarce
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country.

Like mentioned above, this model focuses on partnerships between produc-
ers. Therefore in order to generate output, two producers must engage in a
joint venture. The gains from this match are indicated by the distance between
their types on the unit circle. i.e. the larger the distance, the larger the gains
from the match. Furthermore the firms have to hire labor to produce output.
The production function F , which is characterized by constant returns to scale
is given in equation 1.

yij = F (x, zij) (1)

where x denotes labor and zij denotes the shortest distance between the
producer types i and j on the unit circle. Therefore z cannot exceed 1/2.

Equation 2 shows the total profits emerging from the match of producers i
and j. In this model, producers take the given wage rate w in order to maximise
their profits. Like mentioned before, zij represents the gains from the match,
therefore δΠ/δzij > 0. Furthermore π(w) is decreasing and convex in w.

Πij = zijπ(w) (2)

From the profit function, we can derive the labor demanded by the match
of firms i and j. The labor demand is given in equation 3.

Ld
ij = −zijπ

′(w) (3)

3.2 The Matching Process

In the model of Rauch and Trinidade (2003) the matching process goes as fol-
lows: Producers from the home country travel to the foreign country to meet
one and only one potential trading partner. The type of the partner is not
revealed before the meeting. If the potential trading partner is adequate, the
match will be confirmed, otherwise it will be broken. If either the firm from the
home or the foreign country rejects its international trading partner it establishs
a partnership with a domestic firm (i.e. a producer from the home country en-
gages a joint venture with another producer from the home country. The same
argument holds for foreign producers).

Rauch and Trinidade (2003) state that the producers know the domestic
location of their best match type. Therefore, in the efficient equilibrium, each
producer, in order to maximize profits, selects a partner which is situated ex-
actly on the opposite site of the unit circle. After two producers have engaged
in a joint venture they have to decide on how the profits are going to be split
up. Rauch and Trinidade (2003) assume the Nash bargaining solution, implying
that the total profits of each match are divided equally among the two firms.
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Because labor is assumed to be internationally immobile a domestic joint ven-
ture can only hire domestic labor. Because of these facts the profits for a firm
in the home country from matching with another domestic firm are given by
π(w)/4. This value is obtained by using equation 2 and inserting zij = 1/2.
Following the same argument for the foreign country yields a profit of π(w∗)/4

Figure 2: International Matching: Distances between home producer i and
foreign producer j. Adapted from Rauch and Trinidade (2003, p. 778)

So far we have shown that profits are achieved through domestic match-
ings. Now we take a closer look at international matchings. It is assumed that
traveling from the home country to the foreign country is free of cost. This
ensures that all home producers attempt to find a trading partner in the foreign
country. Each producer from the home country selects a set of potential pro-
ducers from the foreign country. This set of potential producers is distributed
over the unit circle with k ∈ (0, 1] and with the median being the producer
type opposite of the firm in the home country. This can bee seen in figure 2,
where firm i is searching for a partner in the foreign country. The median in
this case is 1/2. Because the set is distributed equally around the median, it is
delimited by 1/2− k/2. Therefore we can say that k is an index for the quality
of the information available on foreign producers. Kleinert and Schuhknecht
(2003) argue that the Internet has lead to a radical reduction in communica-
tion and information costs. Applied to this model that means that the Internet
facilitates a decrease in k, allowing firms to make ever better first-cuts before
meeting with the trading partner and working out a deal. Basically one can
say that a firm in the home country can rule out the worst 100(1 − k) percent
of foreign producer types in advance. Besides imperfect information there are
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two further differences between international and domestic matchings. First,
as mentioned before, labor is internationally immobile. This implies that firms
engaged in an international joint venture can choose where to locate production
and hence they do have access to the labor force of either country, whereas
domestic matches are restricted to the domestic labor market. Second, interna-
tional joint ventures have to deal with transportation costs and taxes. Rauch
and Trinidade (2003) implement this by reducing the profits by a fraction t or
t∗ ∈ (0, 1). The introduction of taxes and transportation costs allows to analyse
the impact of government decisions.

3.3 International Bargaining

In the previous subsections we set up the basic framework of this model. Now we
take a closer look at the implications and required conditions for international
bargaining. Like we have stated before, the profits from a domestic matching are
π(w)/4 and π(w∗)/4 respectively, where w and w∗ are the international trade
equilibrium wages. Those two points are considered to be the threat point for
international bargaining. One of the advantages of an international joint ven-
ture is the fact that the trading partners have access to the labor force of either
country. Therefore production will be situated in the low-wage country. The
reasoning for this goes as follows: If the production was located in the high-wage
country, the partner from the low-wage country would have to get more than
half of the profits in order to be better off than with a domestic partner. But if
the partner from the high-wage country gets less than half of the total profits,
he/she will be strictly worse off compared to a joint venture with a domestic
partner. Therefore we can say that the access to cheap labor is the incentive
for an international joint venture for producers in the high-wage country. On
the other hand, producers from low-wage countries benefit from the increase in
bargaining power compared to negotiations with domestic firms. For this reason
Rauch and Trinidade (2003) conclude that, considering that the foreign country
is labor-abundant, the home country cannot be the low-wage country. Further-
more because of taxes and transport costs (t) we can also rule out w = w∗,
because otherwise there are no incentives to engage in an international joint
venture, hence w > w∗. Thus, just like in the standard one-good, two-factor
model, international joint ventures enable the transfer of labor demand from
the labor-scarce country (home) to the labor-abundant country (foreign).

Starting from this, we can figure out the condition which tells us whether
an international matching will be confirmed or not. Like mentioned before,
the set of potential producer types is distributed equally around the median.
Furthermore the unit circle is symmetric, allowing us to drop the subscripts from
zij . If two producers from home and foreign engage in an international joint
venture the Pareto frontier from this partnership can be described as a linear
combination of the two points [0, zπ(w∗)] and [(1 − t)zπ(w∗), 0]. In order to
have an incentive for an international matching, the before stated threat point
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([π(w)/4, π(w∗)/4]) must lie inside the Pareto frontier. This requirement can
be described with following condition:

π(w∗)/4 < −π(w)/[(1− t)4] + zπ(w∗)

If we solve above equation for z we get

z >
1
4

+
π(w)
π(w∗)

∗ 1
4(1− t)

To get to our final condition we replace π(w)
π(w∗) from above inequality by

(w∗

w )ε7 and define z to be equal the right hand side of above inequality. Thus
we can state:

z > z(w∗/w, t) (4)

It can easily be seen that z is increasing in both arguments. The higher ratio
of foreign wage to home wage, the smaller are the gains from trade8. The same
argument holds for t, the higher the conventional trade barriers like taxes and
transport costs are, the smaller are the gains from trade, requiring a greater
match quality (z). From figure 2 one can observe that the set of types of po-
tential partners also includes producers where z < z, this implies that some
international matches will fail and the producers will return to their country to
find a domestic partner.

In the previous subsection we have already stated that in any equilibrium of
the model w∗ < w holds. Using equation 4 we can put even tighter restrictions
on the ratio of foreign wage to home wage. Inserting (1− t)1/ε for w∗/w yields
z > 1/2, but from the unit circle we know that the maximum value of z is 1/2.
Therefore we have an upper bound for the wage ratio of (1− t)1/ε ≡ ω̄ < 1. In
addition to that we also can define a lower bound w∗/w < [(1− 2k)(1− t)]1/ε ≡
ω < ω̄. These bounds can be summarized by following condition:

w∗/w ∈ (max(0, ω), ω̄) (5)

Furthermore Rauch and Trinidade (2003) state the probability of success of
an international matching as follows:

P =
1
2 − z(w∗/w, t)

k/2
(6)

The probability of success of an international joint venture should be higher
if the gains from trade are higher. Ceteris paribus, a decrease in k leads to an
increase in P . According to Freund and Weinhold (2000a) the Internet has the
potential to decrease search and information costs because suppliers can adver-
tise to numerous buyers at once. Furthermore this also predicts that historic

7This can be done because of the assumption that π(w) is a constant elasticity function.
8One has to keep in mind that w > w∗
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trade linkages should get less important. The importance of the Internet stems
from the fact that it differs from other recent innovations like the telephone or
the fax because it does not only assist bilateral communication. e.g. Sanders
(2000)9 presents the statement from an executive from a Chemicals site 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”. A further
implication of model model presented by Rauch and Trinidade (2003) is that
trade increases with market familiarity. Freund and Weinhold (2000a) argue
that innovations like the Internet improve market familiarity by lowering search
and communication costs and therefore increase trade.

Furthermore equation 6 also tells us that the probability of success of an
international matching decreases in taxes and transport costs t. Rauch and
Trinidade (2003) also suggest that traditional trade barriers like tariffs, taxes or
transport costs gain in importance with a rise in information quality. This sug-
gestion is also built in in equation 6, because the sensitivity of P to changes in
either the wage ratio or the tax/transport costs is higher with a lower k (better
information).

In order to get an international trade equilibrium, both home and foreign la-
bor markets must clear. As we have seen before, home is the high-wage country,
therefore the labor-force of the home country is only demanded by producers
with unsuccessful international matches. In order to get the demand for home
labor we have to integrate the unsuccessful matches on the unit circle. The
resulting labor demand is given in equation 710.

LH = (1− P )
1
4
(−π′(w)) (7)

Equation 7 shows that factors which lower the gains from trade (i.e. an
increase in the wage ratio the tax/transport costs) increase the demand for labor
of the home country by lowering the probability of success of an international
joint venture. The foreign labor demand on the other hand consists of the labor
demand of foreign producers whose international matches were unsuccessful and
also of the labor demand of successful matches11. The demand for labor from
the foreign country is given by:

LF = (1− P )
1
4
(−π′(w∗))− ∂Q

∂w∗ (8)

Where Q is a new quantity representing the profits from all successful in-
ternational joint ventures. Compared to home labor demand, the demand for
foreign labor is decreasing in the wage ratio and taxes and transport costs. Again

9Found in Freund and Weinhold (2000a)
10The derivation of this result does not provide any deeper insights and is therefore omitted
11One has to keep in mind that foreign is the low-wage country.
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for the sake of simplicity the detailed derivation of the foreign labor demand is
omitted.

3.4 Outcomes of the Model

Using this basic setup of the model Rauch and Trinidade (2003) state several
propositions12.

• An international trade equilibrium exists and is unique. Based on this
proposition one can carry out comparative statics. e.g. consider an in-
crease in the home labor endowment L. Such an increase leads to a higher
w∗/w, because labor market clearing in the home country has to be main-
tained. An increase in L∗ does not only cause both wages to fall but
also the wage ratio. Thus we can say that with imperfect information
(i.e. k > 0) the domestic labor markets of home and foreign are partially
integrated.

• The wage rates in both countries are influenced by the information quality
(k) and tax/transportation costs (t) as follows:

– dw/dk > 0

– dw/dt > 0

– dw∗/dk < 0

– dw∗/dt < 0

• The probability of a successful match P decreases as either k or t increases.
This results can be derived using equation 7 in combination with above
propositions. Above we have shown that w is increasing in both k and t.
In order to keep labor demand constant P has to decrease.

• The volume of trade decreases as either k or t increases. Thus if the model
presented in this section is applied to the question whether the Internet
fosters international trade the answer should be ”yes”. As we have men-
tioned before technological innovations, especially the Internet facilitates
the search for foreign producers or suppliers by reducing search and in-
formation costs. This can be reflected by a decrease in k, which, ceteris
paribus, suggests an increase in international trade.

To conclude this section one can say that theory suggests that the Internet has a
positive effect on international trade. Furthermore Rauch and Trinidade (2003)
provide following ”convergence” result: ”in the limit as information becomes
perfect (k approaches zero), the ratio of national wages becomes a function of
only the tax/transport cost and technology, as in the 2 x 2 Heckscher-Ohlin-
Samuelson model and the standard one-good,two-factor model of trade in factor

12The formal proof of this propositions is beyond the scope of this paper and is therefore
left out.
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services. In particular, the ratio of national wages becomes independent of the
ratio of national labor supplies”. The next section of this paper will cover some
empirical evidence on the effects of the Internet on international trade.

4 Empirical Evidence on the Effect of the Inter-
net on International Trade

The last section built up a general theoretical framework to give suggestions
through which channels the Internet can affect international trade. In this
section we will give some empirical evidence based on a number of papers by
Freund and Weinhold13. As we have shown in the previous section, a reduction
in search and information costs should bolster International trade. The key
question which we try to answer in this section is whether electronic sharing
of information via the Internet alters the geography of service provision. Some
counter-arguments to the positive impact of the Internet on international trade
are:

• there are still a large number of services, which have to be tailored to
the consumer’s needs. It sounds reasonable to assume that this tailoring
process is done more effectively if the service provider speaks the same
language as the customer.

• even though the Internet may reduce search costs, in the case of a dispute
there still arises some risk because of different legal systems.

4.1 Basic Predictions of the Model

In order to determine the effects of the Internet on international trade Freund
and Weinhold (2000a and 2000b) estimate a general model of trade in services
across countries. Therefore they use a simple model with imperfect information
and sunk costs as a framework for their empirical research. From a conceptual
point of view the model used to estimate the effects of the Internet on trade
is quite similar to the model which we have presented in the previous section.
Namely both models include imperfect information (i.e. search is costly). In
the two-period model of Freund and Weinhold (2000a) there are n countries,
each with m producers. The firms produce one homogenous good and there is
a Cournot competition in the market. Furthermore, in this model international
trade increases the competition in the market, which results in welfare gains.
Unlike in the model of Rauch and Trinidade (2003) firms are not forced to en-
gage in a partnership, but if they want to participate in a certain market, they
have to pay a market specific sunk cost.

13Freund and Weinhold (2000a), Freund and Weinhold (2000b), Freund and Weinhold
(2002)
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Freund and Weinhold (2000a) also impose the question whether the Internet
has the potential to reduce distance costs, which do not only consist of costs for
”physical” transportation but also of information and communication costs14.
This suggests that the Internet will only be able to reduce distance costs if costs
for ”physical” transportation are relatively less important than information and
communication costs. Based on the basic setup of their model Freund and
Weinhold (2000a) state the following four predictions:

• As the number of firms with access to the Internet grows, international
trade will increase.

• Access to the Internet reduces hysteresis.

• Countries with a small number of trading partners before the introduction
of the Internet will experience the largest boosts in trade.

• Only if distance costs mainly consist of information and hence sunk costs,
the Internet will be able to reduce the influence of distance on trade.

4.2 Gravity Equations in International Trade

Freund and Weinhold (2000a) use the gravity equation of trade15 to carry out
their empirical analysis. Although the gravity equation has been the workhorse
in the field of international trade empiricism, authors like Anderson and Win-
coop (2003) argue that this equations do not have a theoretical foundation and
therefore estimations in this context suffer from an omitted variable bias16.

The basic ”gravitational” relationship can be described as follows:

TOTij = ω(GDPiGDPj/DISTij) (9)

where TOTij is the total bilateral trading volume between the countries i
and j. GDP is used to represent the size of the countries and DISTij is the
distance between country i and country j.

In order to carry out their estimations Freund and Weinhold (2000a) use the
following, enhanced version of equation 9:

totij =β0 + β1(gdpigdpj) + β2(popi, popj) + β3distij + β4ADJ+
β5LANG + β6LINK + β7FTA + β8(cmassicmassj) + εij

(10)

where totij , gdp and dist are the log of the variables used in equation 9.

Furthermore:
14Also see Kleinert and Schuhknecht (2003)
15Bilateral trade is assumed to be proportional to the size of the markets and inversely

related to their geographical distance. Kleinert and Schuhknecht (2003, p. 964)
16A detailed discussion on the theoretical foundation of gravity equations is beyond the

scope of this paper and therefore left out.
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• popipopj is the log of the product of the populations of country i and j

• ADJ, dummy variable indicating whether two countries are adjacent.

• LANG, dummy variable indicating whether two countries share a common
language.

• LINK, dummy variable indicating whether two countries have colonial
links.

• FTA, dummy variable indicating whether two countries are part of the
same free trade area.

• cmassicmassj , measure of the ”cybermass” of two countries.

If the Internet has a positive effect on trade, then one would expect that
β8 > 0.

4.3 A Way to Measure the Cybermass

The cybermass of a country is not directly observable, therefore Freund and
Weinhold (2000a) use the number of registered top-level domain names (e.g.
.at or .de). This proxy has two downsides. First, a e.g. .at domain does
not imply that the domain really is located in Austria. Nevertheless one can
assume that a .at website primarily serves Austrians. Therefore it seems that
this is not a huge problem. Second, there are domain names where the hosts
could be located anywhere (e.g. .int, .edu, .org, .net). Unfortunately Freund
and Weinhold (2000) do not give detailed information on how they handle those
”countryless” top-level domains. They just state that ”In all of the specification
reported in the paper, we do not attribute hosts under the domains .org, .edu,
.net, .com or .int to any particular country.” One could argue that it is possible
that those domains account for a large share of top-level domains and leaving
them out would therefore bias the estimation results. Unfortunately we were
not able to acquire the data to prove this hypothesis. Freund and Weinhold
(2000) suspect that the majority of the ”countryless” top-level domains are
located in the U.S. If this is true, then the U.S cybermass variable would be
biased downward. Therefore they included a dummy variable to check for this
hypothesis and they coefficient turned out to be statistically significant and
negative.

4.4 Data and Estimation Results

Freund and Weinhold (2000) used a sample of 56 countries for the years 1995-
1999. The data on GDP, trade flows and population were taken from the IMF.
Data on the top-level domains was retrieved from the Internet Systems Consor-
tium17.

17http://www.isc.org
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The regression results of Freund and Weinhold (2000) are given in figure 3,
where the variable HOST indicates the cybermass of the two countries i and j.
From figure 3 one can observe that the Internet had no statistically significant
impact in the year 1995. But from 1996-1999 the value of the coefficient and the
t-statistics rise, saying that both, the economic and statistical significance have
risen. The model is specified in logs, therefore in the year 1999 a 10% increase
in the number of hosts in a country would have led to a 1,4% incrase in trade
volume. Freund and Weinhold (2000) state that their estimation suffers from
multicolinearity because the number of hosts in a country is positively correlated
with GDP and popipopj . This suggests that the estimation results in figure 3
overestimate the impact of the Internet und therefore the results should rather
be seen as an upperbound.

If one compares the first five columns of DIST in figure 3 with the last five
columns, one can see that with the introduction of the HOST variable the co-
efficient on DIST is becoming more stable. Freund and Weinhold (2000) argue
that this could indicate that the Internet has lessened the impact of distance
on trade. Nevertheless the coefficients are quite small, suggesting that it could
also be that distance costs mainly consist of costs for ”physical” transportation
and that information costs only account for a small share.

Freund and Weinhold (2000) also analyse whether the impact of the Internet
was the same for rich18 and poor countries. In order not to go beyond the scope
of this paper we will not present the detailed regression table. To analyse this
effect the variable HOST has been replaced by HOSTRR (for rich country
pairs), HOSTRP (one rich and one poor country) and HOSTP P (for poor
country pairs). Estimating this regressions shows that by 1999 the Internet
seems to have the smallest impact for a pair of rich countries and the largest
impact for a pair of poor countries. Therefore Freund and Weinhold (2000)
suggest that the Internet reduces the importance of historic trade linkages. The
coefficients on LANG and LINK in figure 3 provide some evidence that this
really is the case. Freund and Weinhold (2000) conclude by saying that the data
strongly supports the prediction that the Internet fosters international trade.
Furthermore they state that ”perhaps more importantly, the results suggest that
the benefits of the Internet may accrue disproportionately to poorer countries.”

18Defined as countries with a per-capita GDP of above $2000 in 1995
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5 The Digital Divide - Counter-Arguments to
the Optimistic Role of the Internet

The previous section gave some empirical evidence that the Internet positively
influences trade, especially it seems that benefit to poor countries is higher than
to rich countries. In this short section we want to give some counter-arguments
to this optimistic belief. Although there exists literature19 which supports the
idea that ICTs and especially the Internet are boosting productivity, authors
like Camagni and Capello (2005) present a rather pessimistic view. Their work
refers to ICTs in general, it seems reasonable to assume that their results are
also applicable to the Internet itself. Figure 4 gives more detailed information
on how ICTs and therefore also the Internet are supposed to reduce the digital
divide.

Figure 4: Effects of ICTs on sources of competitiveness at micro and territorial
level. Taken from Camagni and Capello (2005, p. 423)

Looking at figure 4 one can say that, ceteris paribus, if a country is endowed
with a more advanced communication infrastructure (like widespread access
to the Internet), the country will attract more firms and producers than less
endowed countries. However Camagni and Capello (2005) state the empirical
evidence on the relationship between ICTs and territorial competitiveness is
rather contradicting, like Solow said computers are everywhere but in produc-
tivity statistics”20. Using data from the OECD Camagni and Capello (2005)
show that high ICT investment levels do not imply high consumption. Camagni
and Capello (2005) describe the problem as follows: ”network availability does
not necessarily mean use; use does not necessarily mean innovative use; and
innovative use at the micro (firms) level does not necessarily mean productiv-
ity increase at the macro level”21. Furthermore they state that there are still
international discrepancies in the distribution of the Internet. Even if these dis-
crepancies are reduced over time there still exists a so called ”network quality
gap”22, meaning that the quality of ICTs is lower in lagging regions.

19See Baily and Lawrence (2001)
20Found in Camagni and Capello (2005, p. 424)
21Camagni and Capello (2005, p. 427)
22Camagni and Capello (2005, p. 430)
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Apart from the problems mentioned above there are further barriers to the
adoption of ICTs. According to Camagni and Capello (2005) the most severe
barrier lies on the side of the user. In order to gain benefits from innovations
like the Internet, it is not enough to built up the technical infrastructure. Even
though in the era of the Internet advanced communication technologies are
ubiquitous, the skills and human capital required to generate welfare and growth
are not. Therefore Camagni and Capello (2005) predict persistent disadvantages
for lagging areas and countries.

6 Conclusion

In this paper we have shown that trade barriers like taxes and transport costs
constitute important hurdles to international trade. Even though the costs for
”physical” transportation have not fallen substantially during the last couple of
years, the Internet provides the potential to drastically reduce information and
communication costs.

To give deeper insights through which channels this can be achieved we have
presented the model from Rauch and Trinidade (2000) in which output is gener-
ated by a partnership of two firms, either with a domestic or a foreign partner.
We have seen that with increasing information quality the firms are able to
make ever better ”first-cuts” and hence international trade will rise. Unlike
telephones the Internet does not only facilitate bilateral communication thus
one can expect a fairly large reduction of search and information costs.

After building up a theoretical framework we presented empirical evidence
for the impact of the Internet on international trade. As Freund and Weinhold
(2000) have shown, a 10 percent increase in the number of hosts in the year 1999
would have increased the total amount of trade by 1.4 percent. Furthermore
it seems that poor countries take larger advantage of the Internet compared to
rich countries.

Nevertheless there is some evidence that the digital divide will still persist.
Although the Internet is spread fairly wide nowadays, in poor countries there
often is a lack of skills and human capital to use the existing ICT infrastructure
to generate growth and welfare.
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