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1. Introduction

The aim of this study is the development of innovative measures of openness towards trade,
the building of a new data base of degrees of openness to trade for numerous countries and for
several years, and the empirical re-assessment of the potential association between the degree

of openness and the choice of exchange rate regimes.

The degree of openness to trade aims to indicate the significance of international trade link-
ages for a country. Despite the concept of trade openness being conceptually simple, many
approaches of empirically measuring openness have been developed. Many of these concepts
were encouraged by the lack of the most widely applied (‘traditional’) indices of openness to
accurately calculate the degree of openness to trade and the problems of its interpretation. For
example, the export ratio, which relates the value of exports to the gross domestic product
(GDP), can exceed 100 percent because trade is stated in gross terms, while the GDP is ex-
pressed in value-added terms. This implies a negative value of domestic non-tradeables. A
very attractive feature of the traditional proxies is that they are readily available for most

countries and for several years.

There is no broadly accepted measure of openness because no index provides a perfect or un-
ambiguous indication of the importance of international trade. This is interesting because
much of the economic research applies the degree of openness to trade as a potential determi-
nant in empirical analysis. The interaction of domestic and foreign residents due to the ex-
change of commodities potentially affects national and international markets, and conse-
quently economic variables, as well as economic policy, such as the potential influence of the
degree of openness on the policy makers’ selection of a specific exchange rate regime to

achieve an internal and external economic balance.

This contribution proceeds as follows: Chapter 2 highlights the likely association between the
degree of openness and the choice of exchange rate regimes as it is revealed in economic lit-
erature. The demonstration of the status quo begins with the degree of openness towards in-
ternational trade (Section 2.1). This parameter tries to indicate how significant foreign trading
partners are for a country’s domestic economy with respect to trade relationships. The section
outlines many factors which are likely to determine the intensity of trade between the country
of interest and the foreign countries. Afterward, various alternative approaches of measuring
openness towards international and bilateral trade are systemized and described. This is com-
pleted by a review of several applications of the openness towards trade in economic research

to illustrate the general role of openness within economic literature.
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In Section 2.2, the most widespread applied trade openness measures within the open-
economy research, which are the ‘trade shares’, are emphasized. After a characterization of
the ‘traditional’ indicators of openness (the export ratio and the import ratio), the section il-
lustrates shares of trade which put emphasize on international trade and bilateral trade. In ad-
dition, indicators of structural openness (the export ratio of commodity i and the import ratio
of commodity i) disaggregate the degree of openness by the contents of international and bi-
lateral trade to disclose deeper insights in the structure of the trade patterns. Newly adjusted
trade shares based on value-added were developed to compensate for the weaknesses of the
traditional shares of trade in accurately measuring the status of international trade links for an
economy. These traditional trade shares had measured the status of international trade links by
the expression of trade in gross terms instead of in value-added terms (see chapters 3 and 5).
The indication quality of both concepts is compared in an empirical analysis of the potential
relationship between countries’ degree of openness and their selection of exchange rate re-

gimes in Chapter 4 and Chapter 6.

After a review of the degree of openness towards trade, the choice of exchange rate regimes is
emphasized in Section 2.3. This begins with an outline of alternative exchange rate arrange-
ments from which policy makers can choose, with the aim to achieve a balance in the national
economy and between the country and foreign countries. The impact of policy makers on the
market response of the national currency ranges from totally fixed exchange rate movements
to entirely flexible exchange rate movements. Next, alternative potential determinants to the
degree of trade openness for the selection of an appropriate exchange rate system are dis-
cussed. McKinnon (1963) and Mundell (1961) point out that the degree of openness towards
bilateral trade might be an important parameter. In particular it can act as a decision-making
aid for whether or not policy makers should adopt the currency of a single currency area -

such as the euro of the euro zone - to support the development of the national economy.

Within the standard framework of the cost-benefit analysis of monetary integration, which
has become popular under the heading of ‘the theory of optimum currency areas’, the deepen-
ing of regional integration towards trade has had an impact on the expected net gains of join-
ing the single currency area (see, for example, De Grauwe, 2000). Costs represent the eco-
nomic stability losses of an economy from pegging its currency to a fixed exchange rate area.
They tend to decrease with a higher degree of openness. On the other hand, benefits do in-
crease in response to the increase in the degree of openness and characterize monetary effi-

ciency gains. If the candidate’s degree of openness towards the member states of the integra-
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tion area outperforms the break-even degree of openness, which indicates the degree of re-
gional trade integration where benefits start to surpass costs, then the recommendation for a
country is to participate in a single currency area. Finally, additional arguments for selecting a
fixed exchange rate regime are discussed and the arguments for a system of flexible exchange

rate complete the presentation.

In Chapter 3, the new value-added based measures of openness towards international trade
are developed. Since traditional trade shares include a series of factors, such as comparative
advantage, geographic variables, and economic policy and, thus, measure a country’s actual
exposure to trade interactions, trade shares may account quite well for the effective level of
the importance of international trade. The main reason for the widespread application of con-
ventional measures of openness in empirical literature might just be the fact that they are read-
ily available for most countries. Several attempts have been made to increase the quality of
how traditional indices of openness indicate the significance of trade relationships for a coun-
try. The majority of alternative openness measures lack of a correlation with the traditional
concept which might indicate that these alternative measures capture different aspects of

openness towards international trade.

In an analysis of the potential linkage between the degree of openness and the choice of ex-
change rate regimes, it may be found that outcome-based adjustments of the established trade
shares improve the representation of ‘openness’ for cross-country comparisons. But their cor-
rection of traditional openness measures might not be far-reaching enough since these ad-
justed shares of trade disregard the fact that the general interpretation of the traditional trade
shares is misleading. Traditional shares of trade are confusing because they do not take the
international redistribution of income generated by trade into account. The export ratio at-
tempts to indicate a country’s surplus production (see, for example, Kotcherlakota and Sack-
Rittenhouse, 2000). This measure overstates the potency of a country to build a surplus in
output at home because imported intermediate commodities that are employed in the process
of production of exported commodities are not part of the gross domestic product in the do-
mestic economy. In addition, the import ratio is supposed to measure the dependency of a
country’s residents on imports. However, the openness index overstates the dependency on
imports since residents have to spend a lower portion of their income to purchase goods and
services from abroad. Imports are partly produced with intermediate products delivered by
other countries. These countries include the country that creates income for its production

factors.
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The innovative measures of openness to international trade in this contribution attempt to ad-
just the conventional indices through expressing trade in value-added terms instead of gross
terms. This value-added based concept is in clear contrast to the mainstream. Common ap-
proaches adjust the gross domestic product, which very likely increases the accuracy of cross-
country comparisons, but the fundamental difficulty of traditional openness indices remains
untouched. The numerator is still expressed in gross terms whereas the denominator is stated

in value-added terms.

After the chapter presented the motivation for a value-added based adjustment of the well-
established indices of trade openness in Section 3.1, it continues with an illustration of the
principles of the input-output economics, which builds the theoretical foundation for an analy-
sis of the income effects of international trade (Section 3.2). In Section 3.3, the input-output
framework for the construction of value-added based measures of openness towards interna-
tional trade is laid out. It consists of a multi-regional input-output table which systematically
defines all transactions within a certain country and the foreign countries as well as between
the regions. Its construction mainly follows the scheme proposed by Isard (1951) which in-
corporates less simplifying assumptions of interregional interconnections than most other ap-
proaches. The second part of the input-output framework is a multi-regional input-output
analysis in an open static Leontief system. It describes the economic system of the world
economy in terms of interdependent industries within a region and the interrelated regions
through the theory of production. The input-output analysis of international trade evaluates

the input-output table in respect to income effects due to international trade.

Section 3.4 contains the construction of eight innovative value-added based measures of
openness to trade, applying the instruments of the input-output framework introduced in Sec-
tion 3.3. The export-induced domestic value-added ratio index corrects the export ratio by
taking into account that exports engender income in the domestic economy and in foreign
economies because domestic factors of production and imported intermediate inputs are em-
ployed for the production of the output. This adjusted trade share can be interpreted to signify
the importance of foreign trading partners for a country as generators of income in the domes-
tic economy. In addition, the import-induced foreign value-added ratio amends the import
ratio measure. The proxy of openness represents the importance of foreign trading partners for
the spending of domestic residents’ income. These two measures of ‘actual openness’ which
correct the indices of ‘traditional openness’ are supplemented by six openness indicators to

reveal a more comprehensive insight into the structure of international trade, such as the
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trade-induced production of intermediate commodities and the factors of production embod-

ied in tradables.

Chapter 4 presents an empirical re-assessment of the potential relationship between the de-
gree of openness and the choice of exchange rate regimes. The motivation behind the econo-
metric analysis is to reveal whether actual openness leads to a better determination of the se-
lection of exchange rate systems than traditional openness (Section 4.1). A brief literature
review of empirical studies in Section 4.2 is followed by the presentation of the data set in
Section 4.3. The process of data collection begins with the demonstration of the calculation of
the degree of openness with traditional and value-added based indices of openness. The first
sources of data are the data bases Global Trade Analysis Project (GTAP) Data Base Version
5.4 and 4 (GTAP, 2003, 1998)." These data bases represent the economic conditions for 66
countries and the economic linkages between these countries for the year 1997 and for 31
states within 1995 in US dollar terms.? Then, an outline of the structural transformation of the
national input-output tables of the GTAP data bases is displayed, which fits the higher com-
plexity of the multi-regional input-output table for the calculation of the value-added based

indices of openness.

In a second step, the trade flows of the GTAP data bases are replaced by the structures of
trade of the popular World Development Indicators (WDI) 2004 data base (World Bank,
2004). This substitution of the trade structure is necessary for the analysis in this chapter be-
cause of the limitation of the GTAP data bases to correctly represent international trade for
some economies, such as China.> The WDI data base is employed to improve the quality of
the calculated degrees of openness towards international trade and to forecast degrees of
openness for those years within the period of 1989 and 2002 where data are not available
from the GTAP data bases. Furthermore, the calculated degrees of openness based on the tra-
ditional and actual openness of 56 countries for 14 years are presented. Finally, the data base

of Levy-Yeyati and Sturzenegger (2002) serves as the source of data for the exchange rate

! The data source GTAP Data Base Version 6 (the base year is 2001) could not be included in this study as
planned because the release of the data base is postponed from April 2004 to the end of 2004.

? Beside these countries, the GTAP Data Base Version 5.4 (4) characterizes 13 (14) regions which consist of
aggregated states. The degrees of openness of the countries within the regions are not calculated because the
individual economies cannot be separated from each other.

3 Missing values of trade flows are simulated in a world trade model where the value of total exports equals the
value of total imports to construct the GTAP data bases (see Gehlhar et al., 1997).

-19-



arrangement of 172 countries between the years 1974 and 2000. The two alternative classifi-

cations of exchange rate regimes used in the data base are illustrated in this section.

The analysis of the degree of openness as a potential determinant for exchange rate commit-
ments is structured in two parts. Section 4.4 presents the characterization of actual openness
towards international trade. Following a visual analysis of the degrees of openness of 53
countries for the year 2001 (the latest year with the most cross-country data available), which
are calculated with traditional and value-added based indices, the results of a frequency distri-
bution, rank order correlation, and regression analysis of 682 observations of 56 countries’
degrees of openness for the period between 1989 and 2002 are discussed. The change in the
well-established openness indices towards the innovative openness measures, which accentu-
ate the income generated by international trade and the regional redistribution of parts of the

income, leads to systematic effects on the degree of openness towards international trade.

The most striking results are that, in general, both concepts indicate a relatively similarly high
significance of international trade with a high degree of openness. The strong correlation of
the rank orders of countries between traditional and actual openness is clearly an improve-
ment over most alternative indices of trade openness that try to correct the conventional
shares of trade. In all cases, the value added based openness measures indicate that countries
are less open towards international trade and are at a more comparable level. For example,
according to the traditional export ratio index, Singapore’s degree of openness exceeds 100
percent. This would mean that the country produces domestic non-tradables with a negative
value because the value of goods and services sold to foreign residents surpasses the value of
all domestic goods and services. This is clearly not the case because exports include some
imports which do not contribute to the national income in the domestic economy. The new
value-added based export ratio measure takes this into account. In addition, the concept of
actual openness reveals the tendency for an increased portion of imported intermediate inputs
in the manufacturing process of a country’s exports at the expense of domestic factors of pro-

duction the more open an economy is.

Section 4.5 presents the analysis of the influence of the swap from measures of the established
method to the value-added based method of calculating the degree of openness on the quality
of trade openness, to explain the choice of exchange rate regimes. The test results of the re-
gression analysis of 525 observations of 54 countries between the years 1989 and 2000 sug-
gest, as expected, that the more open an economy is, the more likely it is that policy makers

select a fixed exchange rate system as an instrument in exchange rate policy to achieve an
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internal and external balance. All four value-added based indicators outperform the corre-

sponding four traditional proxies as parameters in the regression analysis.

After Chapter 3 introduced the development of the value-added based measures of openness
towards international trade and Chapter 4 presented the application of these indices in the
empirical re-evaluation of the selection of exchange rate arrangements on a global scale,
Chapter 5 expounds the design of the innovative value-added based measures of openness
towards bilateral trade. In the next chapter, these openness proxies are used for the empirical
re-assessment of the potential association between the degree of openness and the choice of
exchange rate regimes within an integration area, such as the European Union (EU). Estab-
lished and value-added based measures of openness to bilateral trade allow differences be-
tween trading partners that are member states of an integration area and all other economies
which are located outside the region to be distinguished. This regional splitting of interna-
tional trade is an aim to make the increased adequacy of the openness indication of the basic
value-added based concept, compared to the traditional method, useful to the cost-benefit

analysis of monetary integration (Section 5.1).

Section 2.3.3 points out that the intensity of trade between a country and a single currency
area, as for example the euro zone, might influence the decision of policy makers to abandon
the national currency. The standard cost-benefit analysis of monetary integration suggests
concentrating on the degree of openness towards intra-regional trade. In the absence of the
knowledge of the exact break-even degree of openness of a potential client country, this might
lead to wrong conclusions. Say, for example, a country’s degree of openness towards intra-
regional trade is in the range of those realizations of the existing members. On the other hand,
its trade with the rest of the world dominates its domestic economy (which is reflected by a
higher degree of openness to extra-regional trade than its degree of openness to intra-regional
trade). Should, this potential member country adopt the euro? Since the forecast of the break-
even degree is out of the range of this study (due to severe difficulties in the exact identifica-
tion of the cost and benefit functions of monetary integration), measures of openness towards

extra-regional trade complement the construction of openness indices to intra-regional trade.

Section 5.2 highlights the extended input-output framework. After the multi-regional input-
output table with three regions is illustrated, the multi-regional input-output analysis of in-
come effects due to bilateral trade is described. The regions include the candidate country, the
integration area, and the rest of the world. Similar to the basic version of the input-output

framework, the extended input-output framework serves as an instrument for designing the
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new value-added based indices of openness to bilateral trade by explaining the economic con-
ditions in a nation, in the member countries of an integration area, and in the economies of the
rest of the world as well as the trade flows between these regions. Subsequently, in Section
5.3, the construction of 20 new adjusted trade shares based on value-added is pointed out and
the association between openness measures to bilateral trade and indices to international trade
is illustrated. Section 5.4 describes the relationship between traditional openness and actual

openness for bilateral and international trade.

Chapter 6 takes up the indices of openness to bilateral trade of the traditional and actual con-
cept for the re-evaluation of the potential relationship between the degree of openness and the
choice of exchange rate regimes. Whether or not the Central and Eastern European countries
(CEECGs) in the prospective final step of their process of monetary integration within the
European Union should adopt the euro is analyzed. The CEECs under investigation are the
eight new member states of the European Union since May 1, 2004 (besides Cyprus and
Malta) which are the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia,
and Slovenia.* Section 2.3.3 illustrates that the degree of openness towards intra-regional is a
vital parameter for a state that is deciding whether it should peg its currency to a single cur-
rency area or not. In the comparative investigation of this chapter, it is of interest which im-
pacts a change in the calculation of the degree of openness from the broadly applied tradi-
tional concept towards the value-added based approach of measuring openness has on the
outcomes of the cost-benefit analysis of monetary integration and whether this would lead to a
revision of the recommendation for policy makers in one of the CEECs to participate in the

euro zone (Section 6.1).

In Section 6.2, the innovative concept of actual openness is characterized by means of a com-
parative analysis of the integration of trade between the Central and Eastern European
economies and the 15 pre-accession member countries of the European Union.” The compari-
son of the value-added based indices of openness towards intra-regional trade to the tradi-
tional proxies of openness is complemented by measures of openness towards extra-regional
trade of the actual and the traditional concept. The data set consists of four traditional and six

value-added based degrees of openness towards intra-regional and extra-regional trade of the

* Bulgaria and Romania are in negotiations of accession with the European Union.

> The 15 member countries of the EU that had been members before May 1, 2004 are labeled as “pre-accession
member countries’. These are Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain, Sweden, and the United Kingdom.
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25 member states of the European Union for the year 1997, which represents the year with the
latest data available. The GTAP (2003) data base is the source of data for the calculation of
the trade shares of the traditional and actual concept. The WDI data base of the World Bank
(2004), however, does not serve as source of data, as in Chapter 4, to adjust the trade structure
of the GTAP (2003) data base or for the computation of the CEECs’ degrees of openness for a
period of several years. The unadjusted patterns of trade of the GTAP (2003) are used to cal-
culate degrees of openness, despite their weakness in accurately describing the economic rela-
tionships between countries, because of a comparison of the base year 1997 with the year
2008 which might be a realistic date for the CEECs to adopt the euro after they will have en-
duringly met the Maastricht criteria for several years and they will not have devaluated their
currency for two years as member countries of the Exchange Rate Mechanism (ERM) II (Sec-
tion 6.5). Similar to Section 4.4, the value-added based proxies of openness are characterized
by a visual, frequency distribution, correlation, and regression analysis. The change of the
traditional openess indices towards the value-added based openness indices leads to the same
systematic effects on the degree of openness towards bilateral trade as was discussed for in-

ternational trade.

In Section 6.3, the computable general equilibrium (CGE) analysis is introduced. It is applied
to forecast the potential degrees of openness to trade of the Central and Eastern European
countries for the year 2008. Computable general equilibrium models assume an economic
equilibrium which is distorted by an external shock. Then, the models forecast the economic
effects that are necessary to come back into a situation of system-wide balance. The Global
Trade Analysis Project (GTAP) model is chosen for this study since it is a well established
simulation system in the economic research. The GTAP model is a multi-regional multi-
sector CGE model. It is deemed an applied model and not a theoretical one because its focus
is on economic policy relevance and not insights about economic key mechanisms. Further-
more, it is a general equilibrium model and not a partial equilibrium model because resources
shift among alternative uses, feedback effects among income and expenditure exist, and the
GTAP model offers a sound theoretical structure. The model is also a multi-regional and not
single-regional one because patterns of specialization and trade among regions exist and in-
ternational trading partners are not exogenous. In addition, this model consists of accounting
equations and relies on value flows. Value flows correspond to real flows crossing markets in
the opposite direction. In doing so, the GTAP model describes the economies of the world. It

divides the world into several countries and regions, respectively. Consequently, every econ-
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omy is modeled in the same way. The model links all economies by trade flows and thus it is

a global model.

The GTAP model describes economic relationships within an economy and between econo-
mies by means of the interactions on markets. Inside a country, the income of regional house-
holds is linked with the spending of private households, government expenditure, and savings.
Producers are connected with income and expenditure. Taxes and subsidies are related to the
agents. Furthermore, a region is linked with the rest of the world through its exports and im-
ports. A global banking sector ties global savings to investments. The agents and the world
are linked through markets where supply equals demand. The underlying system of equations
of the GTAP model includes two different kinds of equation. Equilibrium relationships ensure
that receipts and expenditures of agents are balanced and behavioral relationships specify the
agents’ behavior of optimization. An empirical analysis with the GTAP model enhances a
theoretical one because it allows the significance of the induced economic consequences to be

forecasted.

The GTAP data base and the GTAP behavioral parameters along with the theory of the GTAP
model determine the simulation results. Version 5.4 of the GTAP data base consists of 78
regional economic data bases which are linked among each other by bilateral trade, transport,
and protection matrices (GTAP, 2003). The data are value flows which are measured in US
dollar terms and effective rates of protection. Regional input-output tables describe the inter-
industry linkages of 57 industries within each region which are derived from individual na-
tional input-output tables. Endowment commodities of each industry include unskilled labor,
skilled labor, capital, land, and natural resources. Behavioral parameters consist of the agents’
elasticity specifications for each region. These are substitution elasticities in consumption and
production, demand elasticities of consumers, transformation elasticities (which determine the
degree of mobility of domestic production factors across sectors), and allocation flexibilities
of regional investment. Therefore, an empirical analysis with the GTAP model enhances a
theoretical one because it allows the significance of the induced economic consequences to be

forecasted.

Subsequently, Section 6.4 presents a scenario of the economic situation of the CEECs, the
other member countries of the European Union, and the countries outside the integration area
for the year 2008. Within this scenario the prospective degrees of openness towards intra- and
extra-regional trade are simulated for the Central and Eastern European economies. The simu-

lation design is based on growth rates of gross domestic production during the period of 1997
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and 2008, which are estimated for the years after 2002. Section 2.1.2 discusses the likely link-
age between the economic development and the degree of openness. In general, the trade in-
tegration of the CEECs in 2008 might not much deviate from 1997. Imports might become
more important and the significance of exports may shrink. In addition, the CEECs might
increase their openness towards the other members of the European Union to the expense of
the trading partners outside the integration area. These results are as expected due to the
strong economic integration of the CEECs with the European Union which the new member

states already attained before their accession in 2004.

Finally, the analysis of the CEECs’ potential accession of the euro zone for the year 2008 is
given in Section 6.5.° It is performed within a standard cost-benefit framework of the theory
of optimum currency areas since the judgment of whether a candidate country should join a
fixed exchange rate area uses the degree of openness as an important determinant. If the de-
gree of openness towards intra-regional trade is higher than the break-even degree of open-
ness then the country should abolish its currency. If traditional measures of openness over-
state the influence of trade integration on the domestic economy, as revealed in section 4.4
and 6.2, the outcome of the cost-benefit analysis of monetary integration will be affected. Fur-
thermore, traditional openness suggests that CEECs are significantly more integrated in the
European Union than the member countries of the euro zone, whereas, according to actual
openness, the regional integration of the CEECs and the members of the euro zone is rela-
tively similar. If the degree of openness becomes even lower than the minimum break-even
degree of openness (which is possible in the wake of the shift from the traditional openness
concept towards the actual openness method), the recommendation for the candidate country
to peg its currency to the fixed exchange rate area might have to be revised. All Central and
Eastern European economies are more open towards the member states of the European Un-
ion than to the member countries of the euro zone, independent from the concept of calculat-
ing the degree of openness. This means that if participating countries in the euro zone gain net
benefits due to the abolishment of their national currency, then the CEECs might also benefit
from adopting the euro in the year 2008.

Chapter 7 concludes and discusses the implications of the outcomes for the development of
proxies of openness and the evaluation of the potential association between the degree of

openness and the choice of exchange rate regimes.

% The “euro zone’ consists of twelve member countries of the Economic and Monetary Union, which are Austria,
Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, and Spain.
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2. Significance of the degree of openness for the choice of exchange rate regimes

Chapter 2 highlights the potential association between a country’s degree of openness and its
choice of exchange rate regimes as it is discussed in the economic literature. The depiction of
the status quo starts with an introduction of the degree of openness (Section 2.1). After a defi-
nition of the term ‘trade openness’, the section outlines factors which determine the intensity
of trade relations between a country and its foreign trading partners. Then, alternative ap-
proaches for measuring the significance of international trade are reflected and applications of
trade openness in economic research are described to illustrate the common role of openness
within economic literature. This general view on indices of openness towards trade leads to an
accentuation of the most widespread applied openness measures within the open-economy
research in Section 2.2 — the shares of trade. The presentation divides the indices of openness

that place emphasis upon international trade and those that draw attention to bilateral trade.

Following the review of the degree of openness, the choice of exchange rate regimes is pre-
sented in Section 2.3. The section begins with an outline of different exchange rate arrange-
ments. Then, several potential determinants of the selection of a sound exchange rate system
are accentuated. In addition, the section illustrates openness of trade as a decisive parameter
for a country that plans to peg its currency to a fixed exchange rate area which at the same
time floats against economies in the rest of the world. Finally, arguments for selecting a fixed

and flexible exchange rate regime are discussed.

2.1 Synopsis of the term ‘degree of openness’
2.1.1 Definition of openness to trade

The degree of openness to trade indicates the importance of international trade linkages for a
country. This broad definition is necessary to account for the large amount of alternative
measures of openness which accentuate different aspects of international trade (see Section
2.1.3). Importance refers to the power that trading partners abroad have to influence the
operation of a market economy (see Section 2.1.4). Tighter connections between domestic
and foreign markets can reduce the effectiveness of demand stimulation by fiscal and mone-
tary policies. For example, increased spending by domestic consumers might be directed at
foreign firms. In addition, external factors can exert greater influence on domestic outcomes.
For example, increased product-market competition might affect production output, income,

employment, or price level of the domestic economy.
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A value of zero for the degree of openness indicates that the country is a closed economy in
total autarky. The higher the level of openness, the more likely it is that the foreign countries
have a stronger affect on the economic variables of the home country. Common synonyms for
the term ‘degree of trade openness’ are ‘degree of openness to international trade’ and simply
‘degree of openness’. The degree of openness might rise over time, either because of reduced
official obstacles in trade flows or due to decreased transportation and information costs be-

tween markets (see Section 2.1.2).

If the economic role of the member states of an integration area, such as the European Union,
is accentuated for a country then bilateral trade flows are emphasized and the terms ‘degree of
trade integration’ and ‘degree of integration’ are alternatively applied to the presented terms.
The focus of a country on a group of trading partners is of interest, for example, if the country
decides whether it should join a fixed exchange rate area or not (McKinnon, 1963 and Mun-
dell, 1961). Net benefits of pegging a country’s currency to the region is largely determined
by the country’s level of exchange of trade with the members of the integration area (see Sec-
tion 2.3.3). In this study, the term degree of openness to intra-regional trade is used to de-
marcate the significance of trading partners within an integration area from all foreign coun-
tries. Furthermore, the degree of openness to extra-regional trade focuses on trade linkages
between a country and the economies outside the integration area to gain additional insights

into the assessment of the significance of the country’s regional integration (see Chapter 6).

Brahmbhatt (1998) points out three proxies of an economy’s openness besides international
trade. “[T]he establishment and operation of a business in one country that is substantially
controlled by residents of another, through foreign direct investments; the purchase and sale
of financial assets either through portfolio investments or lending and borrowing, which can
be referred to as financial integration; the offer of labor services in one country by residents

of another through labor migration.””’

2.1.2 Determinants of an economy’s openness

How does the behavior of market participants affect the openness of trade? Lowering produc-
tion costs of tradables might rise the degree of economic openness. If domestic (foreign) ex-

porting producers are more competitive than their foreign (domestic) counterparts, then the

7 The additional aspects of openness are not part of this study because of the focus on international and bilateral
trade connections.
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companies might be able to sell more goods on the world (home) market as given by the price
elasticity of demand of the traded goods.® The Ricardo model points out the role of techno-
logical differences between nations for international trade. In addition, the Heckscher-Ohlin
model emphasizes the divergence of resources. Lower costs of production occur due to a bet-
ter utilization of given resources, either by an increase in the productivity of resources or by a
more intensive use of abundant factors. Moreover, achieving economies of scale might in-
crease openness because of an increased efficiency in production. In the first two cases, the

trade pattern is characterized by inter-industry trade and the latter by intra-industry trade.

Bernard and Jensen (1999) find that exporters have substantially higher productivity levels
than non-exporters and that exporting companies grow faster. Furthermore, exporting is asso-
ciated with the reallocation of resources towards the more efficient exporting firms. Roberts
and Tybout (1997) develop a model of exporting with sunk costs of entry. Only the relatively
productive firms will choose to pay the entry costs and enter the foreign market. Rose (2004)
gives additional determinants on the degree of trade openness such as falling transaction
costs, converging tastes, and the shift of the structures of production from primary products

towards manufacturing and services.

Furthermore, the expansion of multinational enterprises might increase the degree of open-
ness to international trade due to foreign direct investments. Multinational enterprises do not
only transfer capital to create or expand foreign subsidiaries, they also transfer management
capabilities to extend their local control to build a multinational organization (see, for exam-
ple, Itoh and Wang, 2004 and Wang, 2004c). From a theoretical point of view, as Goldberg
and Klein (1998) highlight, foreign direct investments may encourage export promotion, im-
port substitution, or greater trade in intermediate inputs, which depends on the focus of pro-
duction of multinational companies. In emerging economies, most foreign direct investments
of multinational enterprises are export-oriented, which increase the speed of a host economy
to become integrated into a global production network in sectors in which it may formerly
have lacked experience (OECD, 1998). Cuadros, Orts and Alguacil (2001) obtain a positive
relationship between foreign direct investments and the degree of openness but point out that

the empirical evidence in recent works is ambiguous.

¥ The concept of comparative advantage states that a country is more competitive in a good than its trading part-
ners if the opportunity cost of producing that good in terms of other goods is lower in that country than it is in
other nations. (see, for example, Krugman and Obstfeld, 2003, pp. 10 ft.)
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The gravity model of international trade might reveal additional determinants of trade open-
ness. The source of the model extends back to Tinbergen (1962) and Péyhonen (1963). It is an
empirical model that explains the volume of bilateral trade between countries by taking geo-
graphic variables into account. By analogy to Newton’s theory of gravitational attraction be-
tween two masses, the flow of trade between a pair of countries is modeled by size and dis-
tance. Leamer and Levinsohn (1995) find consistent results in their survey of empirical con-
tributions that applied the gravity model of international trade. The volume of trade between
countries is positively related to their sizes and negatively linked to the distance between
them. In addition to the gravity model’s success in the empirics, it is based on solid theoretical

foundations (see, for example, Deardorff, 1998).

The gravity model of international trade clearly relates distance to openness of trade but not to
geographic variable size. A country that is an island which is far away from large countries is
less integrated into the world economy through trade than a country with equal size that is
adjacent to large neighbors. With respect to size, the affect on trade openness is less obvious.
Big countries are associated with larger volume of trade than small countries, but they also
have larger domestic markets. If the markets at home dominate those abroad, which is likely
for big countries just because of the size of markets, then big countries are less open than
small countries. Alesina, Spolaore and Wacziarg (2000) empirically prove the expected in-
verse correlation between average country size and trade openness. Their line of argument
starts with the fact that after the end of World War II, the number of countries almost tripled
and the volume of international trade and financial flows expanded considerably. Small coun-
tries are economically viable when their market is the world, because of the small market size
at home. These nations have an interest in maintaining open borders in a relatively free-trade

environment.

As Rose (2004) and Frankel and Romer (1996) indicate, geographic variables account for a
major part of the variation in international trade. On the one hand, national incomes, popula-
tions, land areas, per capita GDPs, and factor accumulations are good explanatory variables
for size. On the other hand, landlockedness, shared colonial history, common border, com-
mon languages, and common membership in regional trading arrangements are good dummy
variables for distance. In the case of sharing a common language, Wei (1996) finds that coun-
tries with this link have a trade volume 80 percent higher than without. A common language
greatly reduces the transaction costs associated with gathering information, making contacts,

and conducting negotiations. For example, the small country Luxembourg has a high degree

-20.



of trade openness. It is in a densely populated part of the world and adjacent to the larger

countries Germany, France, and Belgium as well as several other major countries.

In addition to geographic factors, political decisions might determine a country’s openness of
international trade. Governments try to influence the economy with a wide range of instru-
ments in their policy mix to achieve specific aims, for example, to defend a recession at home
by stimulating demand. Their actions might spill over to trading partners abroad and thus in-
fluence the trade relationships. Two areas which are likely to affect trade openness are being
looked at closer: international coordination of policies and trade-oriented economic develop-
ment of developing countries. This includes several economic policies, such as the trade, ex-

change rate, monetary, and development policies.

An entry into a multilateral trading system might be positively correlated with the degree of
openness. A widespread argument for a multilateral organization, such as the World Trade
Organization (WTO), is that such a system is likely to promote trade among its member coun-
tries because it helps to reduce tariff and non-tarift trade barriers between the joined nations
(see, for example, Subramanian and Wei, 2003). Rose (2004) estimates the effect on the in-
ternational trade of the WTO, its predecessor the General Agreement of Tariffs and Trade
(GATT), and the Generalized System of Preferences.” According to him, membership in the
GATT/WTO is not associated with a higher degree of trade openness than the levels of open-
ness of non-members. From a theoretical point of view this is surprising since trade liberaliza-
tion increases international trade due to lower prices, for example due to the reduction of
transportation costs and increase of competition. By taking gravity effects on international
trade into account, the formerly supposed large effect of the GATT/WTO on bilateral trade
completely erodes. On the one hand, the GATT/WTO has not forced most members to lower
trade barriers, especially developing countries, as would be expected. On the other hand,
many member countries extend most-favored-nation treatment unilaterally to outsiders. Rose

(2004) concludes that the GATT/WTO increased trade but not as the driving force.

In contrast to multilateral trade systems, participation in a unilateral trade agreement such as

the Generalized System of Preferences or the Preferential Trading Agreement, might promote

? The Generalized System of Preferences allows industrialized countries to grant non-reciprocal tariff reductions
to developing countries to help developing economies industrialize (http://www.eurunion.org/legislat/gsp/
gsp.htm, last time accessed 2004-07-29).
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the degree of openness.'’ The formation of unilateral trade agreements to reduce trade barriers
between the agreeing nations might promote the trade integration among the participating
countries when intra-regional trade leads to the effect of trade creation. High-cost domestic
producers are replaced by low-cost imports from other member countries. In the case of trade
diversion which is the replacement of low-cost imports from non-members with higher-cost
imports from member nations, the level of trade integration rises but not the general degree of
openness. Rose (2004) finds significant and large effects not only on trade of unilateral trade

agreements but also for currency unions as, for example, the euro zone.

Why might the adoption of a common currency increase the degree of trade openness between
a potential entrant and the member states of a monetary integration area?'' International bor-
ders strongly reduce trade between countries due to border costs. Reasons for this intra-
national bias in trade might be a common currency, common cultural norms, common legal
system, common history, and so forth (Rose, 2000). According to Anderson and van Wincoop
(2001), the presence of an international border is estimated to reduce trade among industrial-
ized countries by 30 percent. Alesina, Barro and Tenreyro (2002) argue that the elimination of
the usage of different currencies on the two sides of a border — one source of border costs —
might have a large effect on trade. Rose (2000) points out that a common currency represents
a serious commitment of a government to long-term integration. This commitment might en-
courage the private sector to engage in greater international trade. The empirical results of
Alesina, Barro and Tenreyro (2002) and their review of existing empirical work support the
argument that a monetary integration area has an important positive effect on bilateral trade

flows between participating countries.

Additional effects of currency unions on trade, such as the reduced exchange rate volatility
and the abolished fees on currency conversion which are typically a small percentage of total
transportation costs, are estimated to be small (see, for example, Rose, 2000 and De Grauwe
and Skudelny, 2000). In respect to exchange rate volatility, Mussa et al. (2000) estimate a
stronger inverse relation to trade openness than Rose (2000) does. An increased exchange rate
volatility might negatively affect trade openness because of rising costs for hedging uncertain-

ties in the development of the exchange rate.

' The Preferential Trading Agreement allows the formation of unilateral trade agreements at different levels of
policy coordination between member nations, such as regional free trade areas, customs unions, or common
markets.

"'t is also argued that trade openness might increase the possibility for a country to join a fixed exchange rate
area (see Section 2.3.3).
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The second policy decision under investigation is the attempt of developing countries to re-
duce the income gap between themselves and the advanced nations. Policy makers that take
foreign economies into account to initialize a catching-up process of the home economy,
might increase the degree of trade openness. Many policy makers in developing countries
assumed that economic development could only be achieved through moving resources from
the agricultural sector towards the manufacturing sector. Margins of agricultural goods are
typically very low because customers see them as homogeneous goods and they are not will-
ing to pay adequately. For example, the market price of coffee beans is below production
costs. Furthermore, oversupply of many agricultural goods exists on the world market due to,
for example, export subsidies on agricultural goods (e.g. in the European Union) or the strong
import protection of domestic farmers (e.g. in Japan). Manufactured goods are attractive for
developing countries, for example, because the World Trade Organization achieved reduc-
tions of trade barriers for manufactured goods which substantially outperform those outcomes

for agricultural goods.

Two main alternative instruments of development policy were applied to spur economic
growth (see, for example, Baldwin, 2003). Temporary limiting of imports of manufactured
goods should protect the manufacturing sector which in turn supports the domestic market
rather than supporting manufacturers abroad. The most important economic argument for the
import-substituting industrialization is the infant industry argument. Developing countries
have a potential comparative advantage in manufacturing and they can realize that potential
through an initial period of protection. Since this strategy broadly failed to raise the standard

of living in developing countries, many policy makers sought for an alternative.

Instead of almost certainly serving the world market with manufactured goods in the future,
why not promote exports of manufactured goods now to create higher economic growth? A
policy mix of trade policy and industrial policy in conjunction with high saving rates and a
rapid improvement in public education was extremely successful for developing countries in
terms of catching up with the advanced nations. Even when the importance of such policies
might be questionable, since there was a wide variety of policies among the developing coun-
tries and failures of industrial policy, the political decision to take foreign countries into ac-
count in promoting economic development had a strong impact on the openness of trade. De-

veloping countries which followed the strategy of export-led growth, such as China and Sin-
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gapore, are significantly more open towards international trade than, for example, Brazil and

India which aimed for an import-substituting industrialization (Mussa et al., 2000)."

2.1.3 Alternative measures of openness

Even though the concept of trade openness is simple in theory, many approaches of measur-
ing it have been developed."” This reflects the numerous determinants of trade openness re-
vealed in the previous section. As Pritchett (1996) proposes, this review distinguishes three
broad categories of existing indices of trade openness: outcome measures, deviation meas-

.. . 14
ures, and administrative measures.

Outcome-based measures describe either the quantities or the prices of the integration in
product markets. These type of indicators of trade openness can be classified by whether their
orientation is towards all international or towards particular bilateral trading partners and
whether their coverage includes a summary of all tradables (‘average’) or specific goods and
services or industries (‘component’) of the trade flows. The measures which indicate the sig-
nificance of international trade on an average basis give a general overview of a country’s
trade openness whereas the other classifications concentrate on specific aspects of trade rela-
tionships. Variations can be designed for many outcome indicators of openness to fit other
combinations of these attributes as, for example, the compilation of a summary index. In the

following, such variations are not mentioned explicitly for simplicity reasons.

The first group of outcome measures reflects the international integration of product markets
on average. The volume of trade describes the value of existing exports or imports for a pe-
riod of one year. In addition, total trade and mean trade are common. Total trade denotes the
sum of exports and imports whereas the latter index proxies openness by the sum of exports
and imports divided by two. These indicators simply state that the more an economy trades,
the more open it is. By far the most common measures of trade openness are based on the

share of trade. They relate the value of a country’s exports, imports, total trade, or mean trade

"2 In this study, trade is seen as a channel for policy makers in developing countries to catch up with advanced
nations. See Section 2.1.4 for the likely role of trade for economic growth.

' In this section, only measures of openness towards trade are presented. Further dimensions of a country’s
openness, such as capital flows and labor migrations, are not reviewed because of the exclusive focus of this
study (i.e. to adjust traditional shares of trade in the context of the choice of exchange rate regimes). Andersen
and Herbertsson (2003) make an innovative attempt to indicate openness with a multi-dimensional approach.
They combine several indicators which emphasize trade as well as capital to form a single measure of openness.

'* In addition to Pritchett (1996), e.g., Briilhart (2002), Brahmbhatt (1998), Harrison (1996), and Leamer (1988)
survey the literature on the measurement of trade openness.
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to its gross domestic product (GDP)."”> The GDP refers to the total value of all final goods and
services produced in a nation. A value of zero of the trade share expresses a country’s situa-
tion of total autarky without any trade links. The higher the degree of openness, the more im-
portant trading partners abroad are for the domestic economy. Section 2.2 presents these tradi-
tional measures of openness in detail due to their role as a benchmark for the newly developed

indicators in this study.

Beside this, concepts of adjusted trade share are applied to calculate the degree of openness.
A partial adjustment for the Balassa-Samuelson effect is to use gross domestic product at pur-
chasing power parity as the denominator of the trade ratios (see, for instance, Fidrmuc, 2001
and Brahmbhatt, 1998). The Balassa-Samuelson theory states that countries’ price levels tend
to rise as their real incomes per capita rise. Non-tradables tend to be more expensive relative
to tradables in richer countries than in poorer nations, which results in an understatement
(overstatement) of trade shares for rich (poor) countries. The theory of purchasing power par-

ity is applied to express nations’ price levels in terms of a single currency.

Another approach which adjusts the share of trade is the ratio of traded goods to the gross
domestic product of goods. This measure emphasizes a component of international trade in-
stead of the average value as those before. Brahmbhatt (1998) argues that rich countries tend
to devote a higher share of their output to services. This can result in an understatement of the
extent of trade openness of rich nations in relation to poor countries as well as to their own

historical past because services tend to be less internationally tradable.

McKinnon (1963) considers the ratio of tradables to non-tradables to express the openness of
an economy. He argues that an economy with a high degree of openness should rely more on
fiscal and monetary policy than on floating exchange rates to cure a balance of payments dis-
equilibria. Knetter and Slaughter (2001) propose measures which reflect product market inte-
gration by the geographical dispersion of international production and by the fragmentation of
international production. The measure of geographical dispersion of production indicates the
degree of concentration of the worldwide production. The index equals one if a single country
produces all of the world’s output of an industry and it is zero when world production is
spread evenly across all countries. Harrigan (2001) points out that the measure of production

fragmentation tries to address the phenomenon of offshore outsourcing. This concept indi-

' Besides the gross domestic product, the gross national product is applied in some studies as denominator to
proxy national income.
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cates openness of trade with the value added share of gross output by industry. A value of
zero (one) could be interpreted as maximum (minimum) openness to trade because all (no)
intermediate products would be imported from the foreign trading partners for the production

of domestic output.

Measures of intra-industry trade emphasize the degree of symmetry (of changes) in exports
and imports at the industry level. These concepts indicate whether a country is more open
towards products in the same category or products in different categories. Briilhart (2002)
works out three categories of indicators: static, quasi-dynamic, and dynamic measures of in-
tra-industry trade.'® By far the most widely applied measure of intra-industry trade is the
static Grubel-Llyod index (Grubel and Llyod, 1975) which describes the pattern of trade
among countries in one year. Several concepts exist to increase the adequacy of the Grubel-
Lloyd index. For example, Nilsson (1997) proposes an indicator which takes into account
measurement problems that occur due to trade between countries with large differences in
economic size. Quasi-dynamic measures, such as first-differenced Grubel-Llyod indices, the
Greenaway-Hine-Milner-Elliott measure, and measures of Dixon and Menon (1995), repre-
sent the change in the share or the amount of matched trade between two years (Greenaway et
al., 1994). Dynamic indicators of intra-industry trade do not emphasize the change in intra-
industry trade but reflect the degree of intra-sectoral (a)symmetry in changes of trade to reveal
implications for factor-market adjustments. Many measures of marginal intra-industry trade
are developed, such as the measure of Hamilton and Kniest (1991) and a Grubel-Llyod style

measure with several extensions (Briilhart, 1994)."

Beside these quantity-based measures, integration in product markets is also analyzed with
price-based indices. The law of one price in its absolute (relative) version suggests that in the
absence of trade barriers, and several other assumptions, arbitrage should lead to an equaliza-
tion of product prices (price changes), when stated in a common currency, wherever they are
traded. A lower magnitude of the deviation from the law of one price would indicate a higher

degree of openness since the country faces less trade restrictions.

The following outcome-based measures of openness to trade focus on the significance of bi-
lateral integration of product markets instead of taking all international trading partners into

account as with the previously illustrated techniques. A concept which covers bilateral trade

'® Other than the term ‘dynamic’, the expression ‘marginal’ is often used in the literature.

' For example, Thom and McDowell (1999), Lloyd (1998), and Menon and Dixon (1997) introduce additional
indices.
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of goods and services on an aggregated level is the measure of trade intensity (see, for exam-
ple, Fidrmuc, 2001 and Frankel and Rose, 1998). Trade openness is measured by the share of
average bilateral trade between two trading partners to average international trade of both
trading partners. Trading partners may consist of a single country, such as Poland as one of
the most recent member nations of the European Union or may denote a group of countries,
for example, like the 15 members of the European Union before the enlargement of the inte-
gration area on May 1, 2004. If the variable is zero (one) then the country and its trading part-

ner trade exclusively (not at all) with each other.

Knetter and Slaughter (2001) introduce the measure of trade thickness. This proxy of a coun-
try’s openness indicates bilateral trade by emphasizing a particular industry. Trade openness
is represented by the number of a country’s bilateral trade flows in an industry in relation to
the number of worldwide two-way trade in the industry. If the economy is involved in every
(no) bilateral trade flow in the industry then the measure of trade thickness equals one (zero).
A higher value of this measure is interpreted to indicate the higher competitiveness of a coun-

try’s industry on product markets, regardless of the volume of that trade.

Next, measures of deviation are reviewed. Indices of this category indicate the divergence of
observed trade from predicted trade to reveal how restrictive a country’s trade regime is. Sev-
eral attempts exist to predict a country’s quantity or price of traded products under the condi-
tion of potential free trade. This benchmark is calculated by taking factor endowments, geo-
graphic characteristics, interaction of agents, or the law of one price into account. Actual trade

is compared to the benchmark to express the openness of trade.

In the case of quantity-based deviation measures, a value in excess of (less than) one indicates
that a country trades more (less) than would be predicted by a model. Higher values of these
indices are associated with an increase of openness towards trade across countries and time

and can be interpreted as weaker distortions of trade by trade policy.

The first concepts of deviation apply the Heckscher-Ohlin model to generate predictions about
a country’s propensity to trade internationally. The relative endowments of skilled labor, un-
skilled labor, capital, and natural resources may have an impact on comparative advantage
and, thus, on patterns and volumes of trade (see Section 2.1.2). The classical reference for
such indices of openness is Leamer (1988). His ratio of actual to expected trade emphasizes

the export side whereas Spilimbergo, Londofio and Szekély (1999) and Wolf (1993) accentu-
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ate the import side. Chen (1999) enhances the concept of Leamer (1988) by isolating the

country-size effect.

Furthermore, the gravity model of international trade is employed to construct measures of
openness. For instance, country size and distance from major trading partners might affect
trade volumes negatively and, for example, a common language might influence bilateral
trade positively (see Section 2.1.2). The empirical model predicts trade using such geographic

characteristics of nations.

Falvey, Foster and Greenaway (2001) construct a measure of openness to imports of advanced
countries for a sample of developing countries. The extent of deviation of actual trade from
that predicted is taken as an indicator of the extent of trade restrictions on Northern imports.
They estimate the volume of bilateral trade between nations in the North and those in the
South with a gravity equation. In contrast, Wei (2000) and Lee (1993) develop measures of
openness which are also based on the gravity model of international trade but the share of
trade 1s used as a dependent variable in the regression instead of volume of trade. Spilim-
bergo, Londofio and Szekély (1999) enhance the indices of trade openness listed before by the
endowment-corrected measure of openness which takes factor endowments as well as gravity

determinants into account to predict trade.

Lloyd and MacLaren (1998) employ a computable general equilibrium model to predict the
volume of trade in a situation of free trade. This theoretical foundation calculates a new equi-
librium of the world economy after an exogenous shock of the system — the abolition of all
restricting and promoting trade policies — by taking the behavior of consumers, firms, and
governments into account. The ratio of trade in the current situation to the simulated trade
measures a country’s integration in the world economy. Different to the interpretations of the
previous deviation measures, a value of one (zero) indicates a completely open (closed) trade
regime which can be classified as outward-oriented (inward-oriented). Hence, a high (low)
degree of openness towards trade is interpreted as a weak (strong) distortion of trade by trade

policy.

The second class of deviation measures is characterized by a price-based indication of open-
ness. Actual outcomes are compared against an absolute standard, such as the law of one price
in product markets and the purchasing power parity. Brahmbhatt (1998) summarizes that even
among narrowly defined and highly traded products large and persistent deviations from the

law of one price are present. Reasons for the lack of arbitrage in the product markets might
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be, for example, transaction costs, distance, border effects, price stickiness, formal trade bar-
riers, and the fact that product prices also contain a large component of non-traded goods and

services.

Knetter and Slaughter (2001) introduce two indices of openness. The first concept is the coef-
ficient of variation, which captures whether the permissible range of price dispersion is rising
or falling relative to the product price itself. A falling value is interpreted as falling resale
costs and, thus, increased integration of product markets. The coefficient of variation of rela-
tive prices describes whether relative prices within countries are converging towards a com-

mon benchmark, which would prevail in an open market.

A commonly applied price-based measure of openness is the measure of price distortion. It is
based on the idea that a deviation from the purchasing power parity indicates a distortion in
trade flows (Spilimbergo, Londofio and Szekély, 1999). Dollar’s (1992) index tries to capture
the degree to which the real exchange rate is distorted from its free-trade level by the trade
regime. The benchmark of the measure is a price level which corresponds to a country’s spe-
cific resource endowment. A comparison of the actual price level to the norm indicates

whether real overvaluation or undervaluation exists.

Similar to the previous index, the measure of black market premium captures the distortion of
the real exchange rate as a proxy of openness (see, for example, Chen, 1999). A black-market
premium measures the deviation of the black-market rate from the official foreign exchange
rate. The premium indicates the distortions in foreign exchange markets due to the fact that
distorted trade regimes often induce distortions in the exchange rate (Spilimbergo, Londofio
and Szekély, 1999). Therefore, a high level of black market premium is associated with a low

degree of openness to trade.

Administrative measures directly indicate the restrictiveness of trade barriers. These openness
indices describe the institutional features of a country’s attitude towards international trading
partners, as far as trade is concerned. The first group of measures tries to express the restric-
tiveness of trade policy with the level or dispersion of tariffs. Common concepts emphasize
tariff rates and tariff revenues (see, for example, Wacziarg, 2000). A high level of trade open-

ness is interpreted as a small distortion of international trade flows by trade policy.

Because of the declining relevance of tariff barriers in trade policy within the last decades,
concepts which emphasize non-tariff barriers to measure openness towards trade became

more important (Knetter and Slaughter, 2001). Such an index is the coverage rate of non-tariff
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barriers, which expresses the percentage of goods and services affected by quotas, voluntary

export restraints, etc. (see, for instance, Edwards, 1998).

The next approaches indicate openness by formally classifying trade regimes. The Sachs-
Warner index has a value of zero (one) if the economy is closed (open) according to any one
of a set of criteria related to tariff barriers to trade, non-tariff barriers, the treatment of exports,
the type of economy and the size of a black market premium (Sachs and Warner, 1995). An-
other dummy variable is the World Bank index which is based upon a mixture of indicators
such as the effective rate of protection, the use of direct controls and export incentives, and
the degree of exchange rate overvaluation (World Bank, 1987, Chapter 5). A value of four
represents a strongly outward-oriented economy, three indicates moderately outward-oriented,
two stands for moderately inward-oriented, and one is interpreted as strongly inward-oriented.
In addition, the Heritage Foundation index measures trade openness by classifying countries
into five categories according to the level of tariffs and other distortions (see, for example,

Edwards, 1998)."®

2.1.4 Applications of trade openness in economic research

The review of applications of openness measures starts with the potential relationship be-
tween openness and monetary variables of an economy. As the factor-price equalization theo-
rem of the Heckscher-Ohlin-Samuelson model suggests, income might be affected by open-
ness towards trade. Under free trade, product prices equalize as well as factor returns. For
example, an increase in the relative price of the relatively labor intensive commodity in-
creases the real return to labor and reduces the real return to capital. Ben-David (2001) and
Ben-David and Kimhi (2000) examine the relationship between trade liberalization and in-
come convergence across countries and find strong evidence that a reduction of barriers on
trade culminate in per-capita income convergence between the trade-liberating countries.
Falvey (1999) points out the role of the source of comparative advantage. Where trade is
based on differences in factor endowment (technology), trade liberalization has a bias towards
(likely against) factor price convergence. Technology differences imply that firms employ

factor inputs in different combinations to produce the same output.

' The presented measures of openness are evaluated in Section 3.1 as part of the argumentation for the potential
necessity for new indicators which are developed in this contribution.
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Increasing trade might, in addition, affect the income distribution. Ekholm and Knarvik
(2001) expand the Heckscher-Ohlin-Samuelson model and develop a model where trade lib-
eralization leads to the raise of income of skilled labor in relation to unskilled labor. When
firms get access to a larger market, the relative profitability of more skill-intensive technology
increases because modern firms with relatively large fixed costs may enter and traditional
firms with relatively large variable costs may exit the integrated market. This increases the
relative demand for skilled labor, on the assumption that fixed costs are more skill-intensive
than variable costs, and thus increases their wage. Empirical studies, such as Greenaway,
Hine and Wright (1999) and Morrison and Siegel (2000), report results consistent with the
analysis of Ekholm and Knarvik (2001). Davis (1992) supports the outcomes by revealing the

deterioration of relative returns of unskilled labor."”

Furthermore, openness towards trade might determine the prices of a country. In the case of
consumption for example, imports as well as domestic goods and services are part of the con-
sumer basket which is the basis to calculate a country’s price level. A relative increase in de-
mand of imports might lower the price level when more expensive commodities of domestic
producers are substituted by cheaper imported counterparts. The price level might also de-
crease if imported intermediate products would be cheaper than domestic intermediates. Do-
mestic firms would either substitute domestically produced intermediates with foreign ones or
domestic producers would have to reduce their costs to offer their intermediate products at
lower prices. Both decisions would result in lower production costs of firms, which would
then be able to offer their final products at lower prices. Bloch and Olive (2001) point out in
their empirical analysis that domestic factors are the dominant influence on domestic industry
prices since domestic producers are able to differentiate their products from those of their

foreign competitors, which allows price differentials to persist.

A higher degree of openness might be associated with more co-movements of prices. If the
trade pattern is characterized by intra-industry trade then the sectoral specialization across
countries is similar because industry specific shocks affect the countries in a similar way (see,

for example, Alesina, Barro and Tenreyro, 2002).

" For additional discussions on the relationship between trade openness and income convergence refer to, for
example, Bhatta (2002), Slaughter (2001), Paus and Robinson (1999), Spilimbergo, Londofio and Szekély
(1999), Slaughter and Swagel (1997), Wood (1997), Davis (1996), O’Rourke, Taylor and Williamson (1996),
and Rassekh (1992).
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More openness towards imports might be associated with a lower inflation rate. If a govern-
ment is biased towards inflation, as pointed out by Barro and Gordon (1983) and Kydland and
Prescott (1977), and the Phillips curve parameter is assumed to be decreasing with greater
openness, then an unanticipated increase in aggregate demand translates into a smaller in-
crease in domestic output since a larger proportion leaks into imports (Romer, 1993). The
relationship between openness and inflation stems from an imperfect commitment in mone-
tary policy. The more open the economy, the less the benefits of surprise inflation, and, thus,
the lower the level of inflation in the absence of complete commitment. Bleaney (1999) does
not come across the robust negative correlation between openness and inflation in the 1990s
as discovered by Romer (1993) and Lane (1997) in the 1970s and 1980s. Bleaney (1999) ar-
gues that the 1990s are not characterized by major commodity price shocks as was the case in

the two previous decades.”

The outline of real variables which may be affected by a country’s degree of international
trade begins with the output. As described in Section 2.1.2, an outward-oriented industrializa-
tion strategy, which is characterized by a higher degree of openness, might lead to a higher
level of output. In addition, an increase in international trade may increase business cycles
harmonization. From the theoretical side, co-movements of outputs depend largely on
whether trade is inter-industry or intra-industry. Alesina, Barro and Tenreyro (2002) argue
that in the former case, increased openness may stimulate sectoral specialization across coun-
tries which may lower the convergence of business cycles because industry specific shocks
would become country specific shocks. Whereas in the latter case, more trade likely leads to
more co-movement. See Frankel and Rose (1998) for the argument that more trade favors
more correlated business cycles and Krugman (1993) for the opposing argument. Choe (2001)
reveals more synchronized business cycles within East Asia as trade among the countries

within this region deepened.

The ability of monetary policy to affect output might decrease with an economy’s degree of
openness to international trade. A monetary expansion may at least temporarily lead to a rise
in output. Due to the likely depreciation of the domestic currency, wage demand would in-

crease more in a more open economy. Hence, the monetary expansion would be reflected

% Additional discussions on the findings of Romer (1993) are in Terra (1998) and Romer (1998) which do not
alter the presented outcomes of interest. For further contributions refer to, for example, Smets and Wouters
(2002), Cavallari (2001), Dixon and Pompermaier (1999), Karras (1999), Andersen and Hansen (1995), Lutz and
Singer (1994), and Hardouvelis (1992).
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more in prices, as discussed before, and less in output (see, for example, Turnovsky, 1981).

Karras (2001) finds strong empirical evidence on the theoretical prediction.?!

Is a country’s employment affected by its degree of trade openness? Greenaway and Nelson
(2001) extensively review the theoretical and empirical literature of trade effects on the labor
market. Some factors of production may experience substantial costs in adjusting to trade
shocks. In the case of a minimum wage above the market-clearing level, unemployment may
occur due to a slowdown in international trade. Greenaway and Nelson (2001) work out three
different branches of models to explain the potential openness-employment relationship:
search models, efficiency wage models, and union bargaining models. All of these models

build on labor market frictions

According to Davidson, Martin and Matusz (1999), opening trade between a large capital-
abundant country and a small labor-abundant country raises unemployment in the large coun-
try. Some of the unemployed may not find a matching job due to labor market frictions which
creates the possibility of a downward-sloping relative supply curve in the Stolper-Samuelson
relationship between commodity prices and factor prices for employed factors. Shapiro and
Stiglitz (1984) argue that if a firm pays a wage above the market-clearing wage, it may reduce
its costs due to the induced performance of workers. If workers choose to shirk and firms are
not able to control shirking, then some firms might try to induce workers’ efforts by threaten-
ing termination, since workers would either become unemployed or get a lower wage at other
companies. In the context of trade, Matusz (1996) shows the creation of unemployment in the
low-wage sector generated by trade liberalization. The third source of labor market distortion
is the existence of unions with the power to secure above market-clearing wages for their
members (see, for example, Hirsch and Addison, 1986). Gaston and Trefler (1995) find that
union sectors with lower tariffs are characterized by higher wages. These models highlight
that at least a negative relationship between trade openness and employment is theoretically
plausible. Empirical contributions show in general small and slightly negative employment
effects, employment changes are positively (negatively) related to exports (imports) and trade
displacement generates particularly strong pressure for sectoral relocation (see, for example,

Greenaway and Nelson, 2001).

*! Razin and Rose (1994), Buzaglo (1991), and Dyba (1990) highlight additional aspects of the potential open-
ness-output relationship.
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Razin, Sadka and Coury (2002) model the likely positive openness-investment relationship.
They assume fixed setup cost of investments which creates economies of scale in investment.
This hypothesis is supported empirically by Caballero and Engel (1999). Openness to interna-
tional trade triggers a discrete price change, thus triggering terms of trade change as well as
specialization, which may raise the level of investment. In addition, trade openness may lead
to boom-bust cycles of investment supported by self-fulfilling expectations. Baldwin and
Seghezza (1996a, 1996b) and Barro (1991) find empirical evidence that openness to trade

raises investment rates.

Beside domestic investments, openness of an economy may also positively influence the in-
flow of foreign direct investments. Developing countries tried to encourage multinational en-
terprises via numerous incentives to increase foreign direct investments because policymakers
discovered the potential important role of foreign direct investments in the process of promot-
ing economic growth (see, for instance, Ryans et al., 1987). The development programs in-
cluded incentives, such as the opening of previously closed sectors to multinational compa-
nies, streamlining procedures for receiving and approving investment applications, allowance
of greater equity participation, and reduction of financial and political barriers in remitting
earning to the multinational enterprises’ headquarters. For most developing countries, these
incentives explain very little of the observed changes in the inflows of foreign direct invest-

ments (UNCTC, 1991).

Akhter (1993) empirically finds a positive relationship between openness and the inflow of
foreign direct investments due to favorable conditions in the domestic economies. Policymak-
ers improve the countries’ attractiveness to foreign direct investments when they expand the
international business involvements of their country through trade policies, since this in-
creases international trade of final and intermediate products. They also increase this attrac-
tiveness when they improve the internal political climate. Chen and Funke (2003) analyze the
impact of policy uncertainty on the foreign direct investment strategies of multinational firms
with a real options model. Their result is that political uncertainty can be very disadvanta-
geous for foreign direct investment decisions. Improving the attractiveness of an economy

may be the most effective route to increase the inflow of foreign direct investments.

Does trade liberalization accelerate growth? Early theoretical studies on the probable open-
ness-growth connection argue that trade intervention can increase growth and welfare under
certain circumstances. Beside the infant industry argument, it is the optimal level of protec-

tion for a country that can influence its terms of trade (see Section 2.1.2 and Dornbusch,
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Fischer and Samuelson, 1977). Some recent studies point out conditions for a potential posi-
tive correlation between trade protection and growth. Sachs (1996) argues that trade protec-
tion is often accompanied by fiscal expansion and a variety of government interventions to
support industrialization which leads to fast growth in short the term but slow growth or even

economic crises the in long the term.?

Many recent theoretical models on trade and growth advocate a positive relation between
openness and growth. They focus on channels, such as, research and development, increasing
returns to scale, and technological spillovers caused by trade. Vamvakidis (2002) concludes
that increases in the capital-labor ratio account for less than half of the growth rates observed
in the data and that the residual is considered to represent technology improvements. The
model of Romer (1990) derives the benefits of free trade primarily through scale effects
which are channeled through research and development to generate innovations either in the
form of new consumer products or new capital goods. International trade promotes innovation
by increasing the stock of knowledge through the technological spillovers. In addition, a lar-
ger international market raises the temporary monopoly gains to innovators which results in

more research and development and faster growth.*

Beside research and development, investments are found to be the main link between trade
and growth. Baldwin and Seghezza (1996a) argue that trade fosters investment because the
trading sector is more capital intensive than the non-trading sector, the production of invest-
ment goods uses imported intermediates, and competition in the international market of ma-

chinery and capital equipment lowers the price of capital.

The relationship between openness and growth is still an open question in the empirical litera-
ture. Some studies find a positive impact of openness to trade on economic growth as, for
instance, Frankel and Romer (1999), Edwards (1998), and Barro and Sala-i-Martin (1995).%*
Other authors, such as Rodriguez and Rodrik (1999) and Sala-i-Martin (1997), doubt the ro-
bustness of the openness-growth connection.” Frankel, Romer and Cyrus (1996) enrich the

discussion of the problem of simultaneity between openness and growth with their empirical

2 Also Spilimbergo (2000) and Redding (1999) illustrate conditions where a negative openness-growth relation-
ship might exist.

2 Other models are, for example, from Rivera-Batiz and Romer (1991) and Grossman and Helpman (1990).

* Additional authors who point out the positive openness-growth relationship are, e.g., Vamvakidis (2002),
Greenaway, Morgan and Wright (1998), Lee (1996), Ben-David (1993), and Dollar (1992).

% Clerides, Lach and Tybout (1998), Harrison (1996), and Levine and Renelt (1992) among others share the
same view.
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analysis based on a gravity model. They find that no reverse causality exists as proposed by
Rodrik (1994) and Bradford and Chakwin (1993). An exogenous increase in investment in a
developing country with a comparative disadvantage in producing capital goods would in-

crease imports of such goods and increase exports to pay for the imports.

In general, the correlation between openness and growth has been estimated to be positive in
the empirical growth literature but some recent studies have been more skeptical and found
that the statistical significance of this correlation depends on the specification of the empirical

model and the proxy variables for openness (see, for example, Temple, 2000).

Economic growth due to openness towards trade might promote a process of convergence as
well as divergence between countries. The model of Baldwin, Martin and Ottaviano (2001), in
which international trade is driven by lower transportation costs and market opening, predicts
a global divergence process. The North, not the South, industrializes and grows fast due to
agglomeration, which creates incentives for investment and innovation. In contrast to this
result, Lane (2001) develops a model of growth under credit constraints in which international
trade expands access to credit which predicts that openness generates convergence. Sachs and
Warner (1995) empirically show that only open economies experience convergence. Ben-
David (2001) outcomes suggest that fostering trade among major trading partners culminated
in a convergence between the trade-liberalizing countries. Most of the recent work suggests

that an increasing degree of trade openness might lead to convergence.

2.2 Traditional indicators of openness
2.2.1 Characterization of trade shares

After the general view on openness based on trade, this section accentuates shares of trade as
measures of openness based on their dominant role as proxies of openness in the empirical
literature and their function as the source for the development of innovative indicators in
Chapter 3 and 5, which adjust the conventional indices. Trade shares show the value of traded
goods and services in relation to a country’s gross domestic product (GDP), the value of all

final goods and services produced by its factors of production.

% Further references are Bhatta (2002), Greenaway and Nelson (2001), Lutz (2001), Slaughter (2001), Ben-
David and Kimhi (2000), Cameron, Proudman and Redding (1997), and O’Rourke, Taylor and Williamson
(1996).
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The traditional shares of trade with international scope indicate openness on an average level,
such as the export ratio and import ratio, including for product categories like, for example,
the export ratio of commodity i and import ratio of commodity i. Products (i) might be classi-
fied as food, other primary products, manufactures, or services. The measures of trade open-
ness are of interest for the empirical analysis of the choice of exchange rate regimes in Chap-
ter 4 because an openness-regime relationship might exist. On the other hand, the fotal trade
ratio and mean trade ratio are not included in this contribution. The description of interna-
tional trade with one figure for the degree of openness might conceal important information
about the significance of international trade linkages because structures in trade would no

longer be separable.

Moreover, bilateral shares of trade are applied in an empirical investigation of trade integra-
tion in the context of monetary integration within a region, such as the Euro zone (see Chapter
6). The significance of trade relationships with member states of the integration area are indi-
cated by the intra-regional export ratio, the intra-regional import ratio, the intra-regional
export ratio of commodity i, and the intra-regional import ratio of commodity i. A supplemen-
tary analysis of the trade dependence between a country and its trading partners outside the
area might reveal additional insights into the country’s relative integration within the region
based on trade. The proxies of openness for the rest of the world are the extra-regional export
ratio, the extra-regional import ratio, the extra-regional export ratio of commodity i, and the

extra-regional import ratio of commodity i.

2.2.2 Measures of openness towards international trade

According to Kotcherlakota and Sack-Rittenhouse (2000), the export ratio (ER) expresses a
country’s surplus production. Its households consume, the government purchases, firms in-
vest, and foreign residents buy the country’s final goods and services produced by domestic
factors of production and imported intermediate products. If foreign countries demand final

goods and services, then those can no longer be sold on the home market.

The mathematical description of this index of openness begins with the value of exports as
well as the value of imports. These values can be represented by the vector of export values of

region k (yx) which includes the value of product category i of region k for region / (Y;ux) as

(1) Yk = (Yllkk ’YZIkk ’Y3lkk > Y4lkk )T > k = 1’2’ Z 2 k
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Region & and / denote home country (1) or aggregated foreign country (2). The aggregated
foreign country includes all trading partners of the home country. The product category i con-
sists of food (1), other primary products (2), manufactures (3), or services (4). This classifica-
tion of goods and services separates characteristically different products from each other at a
common high level of aggregation. In addition, the gross domestic product of region £ is rep-

resented by Y;.

The openness measure ER relates the value of goods and services, sold by the country to its
international trading partners, (y;) to the value of all goods and services produced by domestic
factors of production for domestic and foreign expenditure (Y) for the period of one year and

expressed as a percentage:

T
YI - (Y1211’Y2211’Y3211’Y4211) >

ER =21100.

1

2)

A value of zero percent for the export ratio means that only domestic spending exists. The

more open an economy is, the more it is able to create a surplus production.

In addition, the import ratio (IR) calculates a value which represents the importance of inter-
national trade linkages for an economy from its import side. Kotcherlakota and Sack-
Rittenhouse (2000) interpret this measure of openness as the dependency of a country’s resi-

dents on imported commodities and services which can be expressed in symbols as

T
y2 - (Y1122 ’Y2122’Y3122’Y4122) s

IR =22100.

1

€)

It describes the share of imports (y>) in national income. In the case of a value of zero percent,
the import ratio indicates that domestic residents demand only domestic goods and services

whereas a more open country becomes more dependent on foreign goods and services.

Besides this analysis of openness based on trade on a general level, it might be of interest, in
the context of the choice of exchange rate regimes, to emphasize a specific group of com-
modities or services. A product category might dominate the international trade linkages for a
country and, thus, it may play an outstanding role in the decision of policymakers for the
choice of an appropriate exchange rate regime. The export ratio of commodity i (ER;) high-

lights how strong the comparative advantage of a country is in a product category by indicat-

47-



ing the share of exports of the class i of goods or services (Y211) of all domestic final goods

and services:

Y,
4) ER, =—21100, i=1,2,34.
1
A higher value of this measure of openness for a product category can be interpreted as the
ability of a country to generate more surplus production with particular goods or services.

Putting the different sources of the surplus production together leads to the export ratio which

can be expressed as
(5) ER =) ER,.

Furthermore, the import ratio of commodity i (IR;) measures the degree of comparative disad-

vantage in specific commodities or services and is mathematically stated as

Y,

(6) IR, =—22100, i=1,2,3,4.
Yl

The more income a country spends for imports of the product category i (Y;122) in relation to

its national income, the higher the degree of trade dependence of these goods or services from

international trading partners. Similar to the export side, a country’s import ratio can be de-

rived from the different product categories:
(7) IR=>IR,.

A comparison of a nation’s pattern of trade at the export side with the structure of its import
side indicates, in the case of more (less) similarity, that the trade flows between the country

and its trading partners can be described as intra- (inter-) industrial trade.

2.2.3 Bilateral openness indices

When policymakers of member states decide on an integration area to coordinate some poli-
cies between these countries, it is likely that the outcomes will affect the bilateral trade link-
ages. For example, the formation of a free-trade area might increase the trade openness among
members due to the reduction of regional trade barriers (see Section 2.1.2). Furthermore, the
significance of intra-regional trade might determine some decisions of policymakers within

the region, such as the creation of a single currency area (see Section 2.3.3).
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The changed focus on openness based on bilateral trade leads to a new definition of the vector

of export values of region & (yx) as
(8) Yk = (Yllkk ’ Y2lkk 2 Y3lkk 4 Y4lkk )T H k = 1’293’ l & k

Analogous to the previous section, region k and / symbolize home country (1), which may
now be a candidate for an integration area, such as the European Union or the Euro zone. But
in this section, the region aggregated foreign country (2) is divided into the aggregated inte-
gration area (2) and the aggregated rest of the world (3). The aggregated integration area con-
sists of the member countries of the area and the aggregated rest of the world denotes all na-

tions which are not members of the integration area.

A country’s surplus production due to final goods and services sold to member states of the

integration area (y;) is indicated by the intra-regional export ratio (IER) measure as

T
YI - (YIZII’YZZII’Y3211’Y4211) ’

IER = ~1100.

1

9)

The intra-regional import ratio (IIR) index attempts to indicate the residents’ dependency by

emphasizing the value of the country’s imports from the region (y;) as share of GDP:

T
YZ - (Y1122’Y2122’Y3122’Y4122) ’

IR =22 100.
Y

1

(10)

In addition, policymakers who, for example, decide whether they should peg their country’s
currency to a fixed exchange rate area might not only concentrate on the openness towards the
members as is common in the standard framework of the cost-benefit analysis of monetary
integration. They might also expand their view on trading partners outside the area. For in-
stance, if a potential entrant of a single currency area has a similar degree of openness towards
the members as they do, then this might indicate that the abandonment of a separate currency
might be the suitable decision. Would the choice to join the area still be beneficial when the
significance of the country’s trading partners outside the area by far exceeds the importance

of those inside?

On the one hand, openness to trade with countries outside a region is indicated by the extra-
regional export ratio (EER) which represents the value of the country’s exports to the rest of

the world (y;) as a share of the gross domestic product. This can be expressed in symbols as
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T
yl - (Y1311’Y2311’Y3311’Y4311) ’

EER = 21100.

1

(11)

On the other hand, the extra-regional import ratio (EIR) is a traditional proxy of trade open-
ness towards non-members of an integration area. It is applied when the residents’ depend-

ency of imports from trading partners in the rest of the world (y3) is of interest:

T
Y; —(Y1133>Y2133’Y3133aY4133) 5

EIR = 22100.

1

(12)

Since these indices of openness accentuate a specific share of all trading partners, their sum

leads to the average measures:

(13)  ER =1IER +EER and

(14) IR =IIR+EIR.

A higher degree of openness towards trading partners within (outside) a region is interpreted
as an increase in the significance of these countries in terms of an economy. According to the
traditional openness indicators at the export (import) side, the closer link between the country

and its trading partners increases surplus production (dependency on imports).

Similar to the preceding section, the openness indices of bilateral trade can be complemented
to reflect the structure of trade between a country and its trading partners. The intra-regional
export ratio of commodity i (IER;) indicator of openness tries to point out the country’s ability
to generate surplus production due to exports of the class i of products to the member coun-

tries of an integration area (Y1) as

Y,
(15)  IER, = %100, i=1234.

1

Whereas, the intra-regional import ratio of commodity i (IIR;) index attempts to indicate the

dependency on imports of specific commodities or services i from the region (Y;122) which is

Y,
(16) IR, = %100, i=123.4.

i
1
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A closer look at the foreign countries in the rest of the world leads to the openness measures
extra-regional export ratio of commodity i (EER,) and extra-regional import ratio of commod-

ity i (EIR;). They are defined in symbols as

Y,
(17)  EER, = %100, i=1234and

i
1

Y,
(18)  EIR,=—£2100, i=1234

1

Y11 (Yi133) stands for the exports (imports) of goods or services of the product group i to
(from) the trading partners outside an integration area. Higher values of these four proxies of

openness indicate an increase in the significance of trading partners for specific tradables.

Since the openness measures towards international trade highlight trade relations on a general

scope, they consist of indicators of bilateral trade. The export ratio can be expressed as
(19) ER, =IER, + EER,, i=1,2,3,4and
4 4
(20)  ER=)IER,+) EER,.
i=1 i=l1
Furthermore, the relationships at the import side of a country equal those at the export side:

21) IR, =IIR, +EIR,, i=1,234and

(22) IR= iIIRi +i EIR,.

i=1 i=1

2.3 The choice of exchange rate regimes
2.3.1 Alternative exchange rate regimes

According to Bordo (2003) and Bubula and Otker-Robe (2002), nowadays exchange rate re-
gimes range from fixed arrangements over intermediate systems to floating regimes. The fixed
exchange rate regimes consist of currency unions, currency boards, and truly fixed exchange
rates. Furthermore, the intermediate exchange rate arrangements include adjusted pegs, crawl-
ing pegs, basket pegs, target zone, and target bands. The floating exchange rate regimes in-

corporate managed floating and free floating.
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2.3.2 Criteria for the choice of an exchange rate arrangement

Juhn and Mauro (2002) categories the numerous potential determinants of the selection of
exchange rate regimes by means of ‘optimum currency areas’ factors, other macroeco-
nomic/external/structural factors, and political/historical factors. Table 1 presents an overview
of the determinants. The table shows that the degree of openness to trade might influence the

choice of exchange rate regimes.

Table 1: Overview of determinants of exchange rate regimes

Group of factors Explanatory variables

‘Optimum currency areas’ factors  trade openness, economic development, size of econ-
omy, inflation differential, capital mobility, geographic trade
concentration, international financial integration

Other macroeconomic / external /  growth, negative growth, inflation, moderate to high infla-

structural factors tion, reserves, capital control, terms of trade volatility,
variability in export growth, external variability * openness,
real exchange rate volatility, product diversification, current
account, growth of domestic credit, money shocks, foreign
price shocks

Political / historical factors political instability, central bank independence, party in
office has majority, number of parties in coalition, coalition
government

Source: derived from Juhn and Mauro (2002), p. 8

2.3.3 The standard cost-benefit analysis of monetary integration

Consider an economy which has to decide on participating in a fixed exchange rate area. To
help make its choice, this economy might apply the regular framework of the cost-benefit
analysis of monetary integration, derived from the theory of optimum currency areas (see, for
instance, Mundell 1961, Gros and Thygesen 1998). The country has to assess the potential
benefits and costs of pegging its currency to a single currency area (see, for example, De
Grauwe, 2000). The outcome of these considerations strongly depends on the assessment of
the candidate country’s degree of trade openness towards the members of a monetary integra-
tion area. A high significance of the existing area is associated with a high degree of openness

towards intra-regional trade.”’

The potential benefits of joining a single currency area for an economy are commonly per-

ceived to materialize through perceivable gains in efficiency and credibility. The monetary

*7 Besides trade, the regional mobility of the production factors labor and capital is also relevant for an assess-
ment of whether one region should integrate with another simply because it may serve as a shock-absorber.
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efficiency gain is a result of pegging to a fixed exchange rate area instead of letting the ex-
change rate float, since this tends to lower inflation differences, exchange rate volatility and,
hence, transaction costs. Consequently, the higher the economy’s degree of trade openness
with the existing integration area already is, the more the country in question will benefit from
entering the single currency area. The potential costs of joining the currency area for a candi-
date arise mainly through additional instability. Stabilization of output and, thus, also of em-
ployment becomes more difficult for an economy once the exchange rate no longer floats, vis-
a-vis the currency area — the country gives up exchange rate and monetary policy to stabilize
its economy. Exchange rate policy cannot influence relative prices of domestic and foreign
products and monetary policy is no longer able to enable domestic output to adjust to a prod-
uct demand or supply shock. As a consequence, the costs born by the economy are lower the
higher the degree of openness is because, in this case, the economy and the member countries

of the integration area are supposed to respond in a similar fashion to shocks.

In most discussions about Economic and Monetary Union (EMU), it was assumed that the
costs of fixing the exchange rate falls with the degree of openness. The same was valid with
respect to the benefits because openness was considered to be a good proxy for exposure to
exchange rate risk. Although during this debate there have been some important qualifications
of the above arguments that have disputed the slope of the curves in terms of the sign and the
linearity, one aspect has remained largely undisputed: the outstanding role of trade openness.
This statement can be corroborated by referrals to a number of sources. A few examples are
given in the following. A correct measurement of the degree of openness with respect to, for
example, intra-industrial trade is also of importance in the endogenous ‘optimum currency
areas’ approach popularized by Frankel and Rose (1998). Furthermore, McKinnon (1963)
pushed the argument that the nominal exchange rate becomes a less powerful adjustment in-
strument if imports account for a large fraction of the gross domestic product, since the gen-

eral price level contains the price for imported goods.

Figure 1 puts these considerations in a joint diagram which usually serves as a framework to
decide whether an economy should join a single currency area or not (see, for example, De

Grauwe 2000 and Krugman, 1990).
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Figure 1: Stylized cost-benefit analysis of a monetary integration
B

Costs and benefits

do C

Degree of openness

The figure’s horizontal axis measures the openness of an economy towards an integration
area. Benefits of the monetary efficiency and costs of the economic stability loss for the can-
didate are measured by the vertical axis. The realizations of all indicators increase from zero
at the diagram’s origin. Schedule B displays the relation between the degree of openness and
the benefits of joining the integration area. B has a positive slope because an economy’s bene-
fits rise as its degree of openness towards intra-regional trade increases. Schedule C reflects
the relation between the degree of openness and the costs. Costs decrease the more the coun-
try is integrated with the area, leading to a negative slope of C. Figure 1 illustrates that the
break-even degree of openness is dy, which is determined by the intersection of B and C at
point 0. When a country’s degree of openness equals dy, the country is indifferent with respect
to its decision. With a level higher (lower) than dy, the country should (not) peg its domestic
currency to a fixed exchange rate area. In this case, the potential benefits are (not) high

enough to outperform a candidate’s potential costs of joining the integration area.

Beside the theory of optimum currency areas, several other theories are developed which try
to explain the choice of exchange rate regimes. Similar to the previous section, the additional
theories can be classified due to their accentuation of, on the one hand, macroeconomic, ex-
ternal, and structural factors and, on the other hand, political and historical factors. Bordo
(2003), Papaioannou (2003), Juhn and Mauro (2002) and Klyuev (2001) provide a survey of

the voluminous theoretical literature.
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3. Innovative measures of openness to international trade”®
3.1 Motivation: Enhancement of the traditional openness concept

Despite the concept of trade openness being conceptually simple, many approaches of empiri-
cally measuring openness have been developed. There is no widely accepted proxy of open-
ness because no index provides a perfect or unambiguous indication of the importance of in-
ternational trade — neither in the comparison of the extent of trade integration across countries
at one point in time nor for the judgment of the present trade flows of a country against its
historical development. Falvey and Gemmell (1999) point out that numerous different open-
ness measures are employed because their corresponding rankings of openness are not
strongly correlated and no index is obviously superior over other concepts. Wacziarg (2000)
proposes combining several measures of openness since using a variety of indices may indi-
cate different aspects of a country’s trade openness. For example, Chen (1999) applies an ar-
ray of five measures of openness, Spilimbergo, Londofio and Szekély (1999) use seven differ-
ent indices, and Edwards (1998) employs nine alternative indicators. This approach might
provide a richer picture of the degree of openness compared to applying only one single
measure, particularly in cases where the estimated coefficients of the proxies of openness per-
form as they were expected to and are statistically significant. Furthermore, it can be tested

whether results are sensitive to the use of a particular index.

Lloyd and MacLaren (1998) emphasize the construction of summary measures of openness as
an alternative approach to the employment of an array of several indices. The main drawback
of such indicators is the problem of constructing an appropriate system of weighting that
avoids aggregation biases. In both cases — the use of different measures or a single summary
index — the difficulty of selecting the suitable proxies is not solved, otherwise a superior sin-

gle concept of openness would be employable for empirical research.

* Parts of this chapter and Chapter 4 were accepted for presentation at the following conferences: “How Do
Impact Levels of International Trade on Economic Variables Influence the Measurement of the Importance of
International Trade?: The Net Economic Openness Model”, paper for the conference “European Integration:
Real and Financial Aspects”, 2nd annual meeting, European Economics and Finance Society (EEFS) and Uni-
versity of Bologna, Bologna, May 14-16, 2003; “How Do Impact Levels of International Trade on Economic
Variables Influence the Measurement of the Importance of International Trade?: The Net Economic Openness
Model”, paper accepted for the conference “METU International Conference in Economics VII”, Economic
Research Center (ERC), Middle East Technical University (METU), Ankara, September 6-9, 2003;

“How Important is International Trade for a Country Really?: A Value-Added Based Approach to Measure
Economic Openness”, paper for the conference “Research in Economics: Methodology, Coherence, Effective-
ness”, Graduate College Santa Chiara, Siena, May 15-17, 2003; “How Important is International Trade for a
Country Really?: A Value-Added Based Approach to Measure Economic Openness”, paper for the conference
“VIII Conference on International Economics”, Spanish Chapter of the International Economics and Finance
Society (AEEFI) and University of Castilla-La Mancha (UCLM), Ciudad Real, June 25-27, 2003.
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Shares of trade represent the traditional outcome-based concept for calculating a country’s
degree of openness. They are made up of a series of factors, such as comparative advantage,
geographic variables, and economic policy (see Section 2.1.2). Since trade shares include all
these determinants of trade and, thus, measure a country’s actual exposure to trade interac-
tions, trade shares may account quite well for the effective level of international market inte-
gration (see, for example, Wacziarg, 2000). This feature of traditional measures of openness is
also the central criticism. Shares of trade are endogenous to variables being modeled. Trade
and output could be driven by some common factors, such as human capital investments.
These endogeneity problems with respect to growth are emphasized by Séderbom and Teal
(2001) and Frankel and Romer (1999) among others. In addition, trade shares do not relate to
theories which link trade, for instance, to growth. Such a theory could emphasize the role of
imports in the process of growth. Developing countries might benefit due to imports of capi-
tal, intermediate commodities, and technology from more advanced countries (see, for exam-

ple, Section 2.1.4, Falvey, Foster and Greenaway, 2001 and Weinhold and Rauch, 1999).

A very attractive feature of trade shares is that the last several years’ data are readily avail-
able for most countries from their balance of payments accounts. This might be the main rea-
son for the high popularity of traditional measures of openness in the empirical literature.
Brahmbhatt (1998) finds outcome-based indices most useful in judging trends in international
market integration over time. If the interest not only lies in whether or not openness is in-
creasing or decreasing but also whether it is high or low then a standard against which actual
outcomes can be compared is required. Deviation measures emphasize the additional informa-
tion. Nowak-Lehmann Danzinger (2000) suggests choosing the total share of trade for time
series studies and to complement this volume index of openness with a price index of open-
ness. She states that this might be “the only viable choice” that does not provoke further ar-
gumentation. In addition, shares of trade might be “not very useful for cross-country compari-
sons” due to counties’ size effect. Nowak-Lehmann Danzinger (2000) ignores concepts of

adjusted trade shares which take such effects into account (see Section 2.1.3).

Several attempts have been made to increase the accuracy of how traditional proxies of open-
ness indicate the importance of international trade relationships for a country. This has been
attempted by isolating the variation in shares of trade, which is attributable to a variety of de-
terminants of interest, such as trade policy or non-policy variables (see Section 2.1.3 and, for
example, Harrison, 1996). Measures of deviations of observed trade volume or price from the

predicted free-trade volume or price are an effort to enhance outcome measures, such as the
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conventional shares of trade. For example, models based on the law of one price, Heckscher-
Ohlin models, gravity models of trade, and computable general equilibrium models generate
predictions of a country’s propensity to international trade. Deviations of the observed trade
volume or price from the potential outcome provide a measure of the restrictiveness of a

country’s trade regime.

Pritchett (1996) emphasizes a number of conceptual weaknesses of deviation-based indicators
of trade openness, such as the lack of a well grounded theoretical model of trade intensity as
well as the high sensitivity of the results to assumptions about the adopted theoretical model
and the empirical specifications. Furthermore, deviation measures do not signal openness in a
uniform way. Brahmbhatt (1998) comments on the intrinsic difficulty of the role of deviation
indices for providing an appropriate standard against which actual outcomes can be judged.
Deriving a benchmark of comparison often requires making additional assumptions about
economic integration or behavior of economic agents. It is difficult to tell whether the devia-
tion between actual and predicted outcome represents the degree of trade openness or if it is a

sign that assumptions need to be questioned.

Wacziarg (2000) draws attention to some additional shortcomings of openness measures
based on deviations. Determinants of potential trade may have been omitted. As a result, the
predicted outcome may not adequately measure the realization that would exist under com-
plete free trade. Furthermore, some gravity or endowment determinants of prospective trade
may be strongly correlated with policy attitudes. In such a case, the deviation of actual from
predicted trade may exclude some valid information about policy. Finally, if the observed
outcome contains a white noise disturbance term then deviations from the prediction will also
contain a white noise disturbance, which leads to an increased downward bias, which is in

turn associated with a measurement error.

Knetter and Slaughter (2001) point out that deviation measures do not link outcomes back to
barriers of trade. Without these linkages it is not possible to separate other factors from
changed barriers that affect the quantity or price of trade. Economic growth might be such a
factor. On the other hand, they emphasize that for many important issues a distinction be-
tween the causes of trade integration is not relevant. “For example, if changes in a country’s
relative product prices are raising domestic wage inequality, the outcome is the same for

workers whether it is caused by reduced transaction costs or by growth abroad.”
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In addition, administrative measures describe the institutional features of a country’s attitude
towards international trade. Wacziarg (2000) summarizes some disadvantages of the policy
indices. They face endogeneity problems in their relationship with growth, and the availability
of administrative indices tends to be limited. Furthermore, these indicators “may not directly
reflect the degree of effective protection faced by domestic agents, but only the legal frame-
work to which they are confronted.” Knetter and Slaughter (2001) add that most policy meas-
ures are suggestive and give three limitations. Most tariff measures omit the cost of prohibi-
tive barriers, that is, a situation where tariffs or transportation costs are so high that a coun-
try’s imports are zero. Many concepts completely omit all non-tariff barriers. Non-tariff barri-
ers have, in recent years, evolved into the primary barriers of trade between countries in many
product categories. Even if data of non-tariff barriers are available, they could not likely be
easily quantified as a cost of moving goods or services. Also Spilimbergo, Londofio and

Szekély (1999) point out the two latter shortcomings of direct indicators of trade policy.

Pritchett (1996) concludes that deviation indicators generally show a low association with a
range of other measures of trade openness. Moreover, in 30 percent of comparisons, countries
scored as open by one measure are scored as closed by another one. Beside this, implausible
rankings of some countries reveal conceptual and empirical limitations of deviation indices
(Dollar, 1992). Leamer (1988) questions the usefulness of deviation measures. An adjustment
of traditional concepts by administrative measures does not lead to satisfying results either.
Pritchett (1996) shows that various policy indices are only weakly correlated among them-
selves. No single policy measure could adequately capture a country’s outward orientation.
Furthermore, Harrison (1996) examines the rank correlation between seven different measures
of openness based on outcome, deviation, and policy concepts. The majority of rank correla-
tions are not statistically significant. The lack of a correlation between all the openness indi-

ces might indicate that the measures capture different aspects of trade openness.

Lastly, outcome-based adjustments of the established trade shares aim to improve the repre-
sentation of ‘openness’ for cross-country comparisons. In general, the denominator of the
trade shares and, thus, the gross domestic product (GDP) is corrected. For example, adjusted
trade shares take the Balassa-Samuelson effect, a country’s size, or its maturity into account
(see Section 2.1.3). An amendment of such effects seems to advance the quality of empirical
analysis based on trade openness (see, for example, Brahmbhatt, 1998). But the adjustment of

traditional openness measures with such approaches might not be far-reaching enough be-
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cause their construction disregards the fact that the common interpretation of the conventional

trade shares is misleading.

The export ratio (ER) attempts to indicate a country’s surplus production. In addition, it is
supposed that the dependency of a country’s residents on imports is measured by the import
ratio (IR) (see, for example, Kotcherlakota and Sack-Rittenhouse, 2000). The interpretation of
these trade shares sounds correct but these indices do not indicate what they are supposed to.
Traditional shares of trade are confusing because they do not take the international redistribu-

tion of income generated by trade into account.

Exports do not exclusively create income in the country which sells goods and services to
foreign countries as the export ratio states; they also engender income in the country’s trading
partners. We begin with the value of the final demand of goods and services (D) to prove this

statement.” This can be expressed in symbols as
(23) D=C+G+I+Ex

The purchases of private households is denoted C (consumption), G stands for government
purchases, and the part of output used by private firms to produce future output is called I
(investment). The goods and services which are sold to foreigners make up a country’s ex-

ports (Ex).

These sales account only partly for the national income in a country (Y) since residents spend
some of their income on imports. That is goods and services purchased from abroad, denoted
by Im. The portion of purchases that generates gross domestic product in the domestic econ-

omy is
(24) Y=C+G+I+Ex—Im.

Identical to equation (2) in Section 2.1.2, the export ratio is defined by the alternative notation

in this part of the study as

25)  ER = %100,
Y

The derivation of the export ratio is correct but the value of goods and services sold to for-

eigners in relation to the gross domestic product cannot be interpreted as indicating openness

* The symbols used in the following equations deviate from the notation introduced in Section 2.2 for a clearer
illustration of the economic relationships.
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towards trade by the means of domestic surplus output. The supply of goods and services for

domestic and foreign residents (S) is produced by domestic and foreign residents:
(26) S=Y +Im.

Since the supply of final goods and services equals its demand, which is in symbols
(27) S=D,

equation (23) can be rewritten as

(28) Y+Im=C+G+I1+Ex.

Taking into account that domestic products are consumed by residents (Y¢), purchased by the
government (Yg), invested by firms (Y7), and exported to foreign countries (Ygx) as well as
that the imported goods and services are demanded for consumption (Im¢), government pur-

chases (Img), investment (Imy), and exports (Imgy), equation (28) can be modified to
(29) Y+Im=Y.+Im.+Y,; +Img +Y, +Im, +Y, +Im,.

This leads to an alternative representation of the national income identity which is the sum of
domestic and foreign expenditure on the goods and services produced by domestic factors of

production. Therefore, equivalent to equation (24) is
(30) Y=Y +Y,+Y, +Y,.

In addition, the production of domestic goods and services does not only employ domestic
factors of production but also imported intermediate products. Final expenditure includes im-

ported final goods and services which generate income abroad:
(31) Im=Im. +Img +Im; +Im_,.

This means that exports create income not only in the domestic economy but also in the for-

eign countries, which can be expressed as
(32) Ex =Y., +Im_ .
With equation (30) and (32) the export ratio can be rewritten as

Y, +Img,
Yo +Ys +Y, + Y,

(33)  ER= 100.

The definition of the export ratio clearly indicates that the common interpretation of a coun-

try’s degree of openness to international trade (based on this openness proxy) overstates the
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potency of a country to build surplus production at home. Imported intermediate products
which are assembled in exports (Imgy) are not part of the national income of the domestic
economy. Goods and services sold to foreigners only create income for the residents when the
domestic factors of production are involved in the process of production (Ygx). Moreover, the
equation reveals that approaches which only adjust the denominator are too short-handed to
improve the quality of the export ratio. The numerator simply represents only one share of the

denominator.

The widespread explanation of the import ratio is criticized in a similar way to the argument
of the export ratio. Residents of the home country are not dependent on all parts of imports as
the index of openness suggests. They have to spend a lower portion of their income to pur-
chase goods and services from abroad. Imports are partly produced with intermediate prod-
ucts delivered by other countries. These countries include the home country. Hence, interna-
tional trading partners purchase intermediates from the domestic economy to assemble, for
example, imports for the home country which, in turn, generates income for the domestic fac-

tors of production.*

First, we reproduce the definition of the import ratio in Section 2.1.2 with the alternative sym-

bols of this part:

34 R="100,
Y

It is assumed for simplicity that the value of domestic imports from foreign trading partners

equals the value of foreign exports to the home country (Ex') which can be expressed as
(35) Im = Ex'".

The production process of the goods and services sold to the home country employs foreign
factors of production (Y'ex) as well as imported intermediate products from the domestic

economy (Im'gy):
(36) Ex'=Y', +Im';..

Finally, the import ratio can be rewritten as

3% An additional argument against the widespread interpretation of the import ratio is that parts of the imported
goods and services are assembled in exports and not at all purchased by domestic residents. Consequently, the
interpretation of the degree of openness calculated with the import ratio overstates the domestic dependency.
This supplementary view on the import ratio leads to a new measure of openness which is not part of this work
since the newly developed openness proxies emphasize the international redistribution of income generated by
trade and not the role of intermediate inputs within the international trade flows (see Wang, 2003a).
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Y'p +Im',
(37) IR =—&"Me g,
Y
This alternative definition of the import ratio provides evidence that the degree of trade open-
ness calculated by the import ratio misjudges the residents’ dependency on imports. Domestic
residents do not have to spend as much of their income as was expected by the traditional

proxy of openness.

How should a country’s degree of trade openness be interpreted when it exceeds 100 percent?
For example, the export ratio (import ratio) for Singapore states a level of 177.8 (164.7) per-
cent for the year 2002. Also Malaysia is extraordinarily open towards international trade ac-
cording to the export ratio (import ratio) with a degree of openness of 113.9 (101.3) percent
for the same period (World Bank, 2004). Reasons for such high values are, for example, that
countries operate as an emporium of commodities and that they process the finishing of in-
termediate goods. Hence, the motivation of firms to export final goods and services deter-

mines a large share of imports and only a minor part of imports are sold to domestic residents.

If the export ratio could be interpreted as the surplus of domestic output then Singapore and
Malaysia would produce domestic non-tradables with negative value because the value of
goods and services sold to foreign residents surpasses the value of all domestic goods and
services. This is clearly not the case because exports include some imports which do not con-
tribute to national income in the domestic economy. The interpretation of the import ratio as
domestic residents’ dependency on imports is more plausible than that of the export ratio.
Residents can spend more on imports than they earn in the production of domestic final goods
and services because they have additional sources for financing imports. Foreign residents
either pay a fraction of the domestic imports, due to their purchase of domestic exports, or
foreigners lend domestic residents money through international borrowing of the domestic

economy.

Similarly, Brahmbbhatt (1998) points out that since “trade data is stated in gross terms, while
GDP is stated in value added terms, this can lead to an inflation in” traditional measures of
openness. The value of exports consists of the value of imported intermediates and the value
of domestic factors of production. Value added denotes the income that domestic residents
receive for their employment in the process of production. A solution could be either to state
trade in value-added terms or to state national income in gross output terms. We could not
find a concept in empirical literature which follows either of these ideas. A simple reason for
the lack of value-added based adjustments of traditional trade shares might be that the
availability of such data is limited (Brahmblggtt, 1998). Knetter and Slaughter (2001) also



ability of such data is limited (Brahmbhatt, 1998). Knetter and Slaughter (2001) also raise this
problem with data on imported intermediate inputs. They introduce the measure of production
fragmentation which is the ratio of value added to total output within industries. The total
output of an industry denotes the value of all intermediate and final products that an industry
produces within a given time for other industries as well as for consumption and investment.
A decreasing value is interpreted as a raise in imported intermediate products. This index of
openness excludes imports of final goods and services because it is constructed to exclusively

emphasize the narrowing of production activities within countries.

In this chapter, new measures of openness to international trade are introduced which attempt
to solve the problem stated by Brahmbhatt (1998). They adjust traditional shares of trade by
expressing trade in value-added terms instead of gross terms. This value-added based ap-
proach is in clear contrast to the mainstream. Common corrections of the gross domestic
product are very likely increasing the accuracy of cross-country comparisons but the funda-
mental difficulty of traditional openness indices is untouched. The numerator is still expressed

in gross terms whereas the denominator is stated in value-added terms.

Our approach to adjust the established export ratio is called the export-induced domestic
value-added ratio (EDR). Exports engender income in the domestic economy and in foreign
economies because domestic factors of production and imported intermediate inputs are em-
ployed for the production of the output that is sold abroad. The openness measure EDR ex-

presses the domestic value-added created by exports as a share of the country’s GDP:
Y
(38) EDR = %100.

This adjusted trade share can be interpreted as the importance of foreign trading partners for a

country to generate income in the domestic economy.

Similarly, the import-induced foreign value-added ratio (IFR) tries to improve the precision
of the import ratio in calculating a country’s degree of openness. It is defined as the value-
added in foreign economies created by imports in relation to the national income in the do-

mestic economy and can be expressed in symbols as
Y'.o
(39) IFR = %100.

One interpretation of this measure is the importance of foreign trading partners for the spend-

ing of domestic residents’ income.
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For example, Singapore’s openness to trade in the year 2002 declines to 72.2 percent (-105.6
percentage points) when the export-induced domestic value-added ratio is applied instead of
the export ratio. A shift from the import ratio to the import-induced foreign value-added ratio
leads to a value of 163.9 percent (-0.8 percentage points). In Malaysia’s case, openness
changes to 71.9 percent (-42.0 percentage points) for the EDR indicator and to 100.8 percent
(-0.5 percentage points) for the IFR index (see tables 4 and 5 in Section 4.3.1). The traditional
and new measures of openness indicate clearly that Singapore and Malaysia are countries
which are extremely open towards international trade. International trading partners have a
strong effect on the economy of these Asian countries. Moreover, the difference between the
outcomes of both concepts reveals that the established proxies of openness overstate the im-
pact of foreign countries on the domestic economy, especially for the export side in our ex-

ample.

The strong position of Singapore as one of the main hubs in Asia for the regional and global
redistribution of commodities and the significant role of Malaysia within the finishing process
of imported intermediate inputs lead to their high degrees of trade openness and indicate the
dominant focus of both countries on the re-export of imports. Consequently, consumption in
these countries is a minor determinant of their demand for imports. These kinds of production
process employ less domestic factors of production and thus contribute less to national in-
come than a country which produces the exports mainly with national intermediate commodi-
ties in all processing stages. It is interesting to point out that Singapore and Malaysia create
nearly the same share of national income with their exports but Malaysia is selling goods and
services with considerably less value to foreign countries than Singapore. This means that the
redistribution of imported final commodities in Singapore requires by much fewer production
factors, such as labor and capital, than the finishing process of imported intermediate inputs in
Malaysia. An explanation for the patterns of trade of Singapore and Malaysia might be, for
example, their lack of natural resources. The structures of production of the two Asian
economies are also the reason why the openness measures on the import side reveal similar
results in the example. The economies only benefit a little from exporting intermediate inputs

for final assembly with the aim of importing the final commodities.

The established measures of trade openness are not able to reflect differences between coun-
tries’ economic structures because they do not distinguish between the sources of production
inputs. In contrast to this, the new proxies of openness indicate the income effects of trade. As

a result, traditional measures of openness to trade not only suggest that the residents of a
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country generate a higher domestic income with exports but also that the domestic residents
spend a higher share of their income on imports. Both value-added based indicators of open-
ness reflect the economic activities of the countries within the world economy more accu-
rately. We denote degrees of openness which are calculated by the traditional shares of trade
as ‘traditional openness’ whereas the term ‘actual openness’ represents the results of the

newly adjusted trade shares.

This section has presented the motivation for a value-added based adjustment of the well-
established indices of trade openness. Section 3.2 lays out the principles of the input-output
economics which builds the theoretical foundation for an analysis of the income effects of
international trade. The chapter proceeds with an illustration of the input-output framework
for the construction of value-added based measures of openness towards international trade.

The innovative proxies of openness are then introduced in Section 3.4.

3.2 Economic analysis of the process of production
3.2.1 Characterization of input-output economics

The input-output economics was most contributed to by the economist Wassily Leontief (born
in 1906). Standard references of input-output economics are Leontief (1966, 1936) and Pasi-
netti (1977). These works will be the main resources used to illustrate the input-output ap-

proach of economic analysis.

In the system of national accounts, only three domestic sectors are differentiated; firms,
households and government, as well as the sector foreign countries. The system of national
accounts relates to value added and to final demand but the interdependences between the
firms are not recorded. This degree of aggregation is too high for some analysis of the sector
firms. The sector is split up into industries with an aim to record the flows of intermediate
products between the industries formed. Industries produce various goods and services that
are demanded by other industries or sectors. According to their production requirements, in-
dustries demand intermediate inputs from other industries and factors of production from the
sectors households, government, and foreign countries. Consequently, industries employ in-
puts to generate outputs. Input-output economics tries to explain these relations. In the first
instance, the input-output table empirically lists the transactions. Subsequently, the input-

output model evaluates the process of production.
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Attributes of the input-output economics are in essence the same as for the system of national
accounts especially since the input-output economics is often connected with the system of
national accounts. The circulation axiom is valid, therefore we can say that the sum of flows
into a system is equal to the sum of flows which leave it. These flows are expressed in value
terms since quantities are valued with prices.’’ Furthermore, values refer to a specific period
of time which is usually one year — they have a time dimension. Lastly, the input-output table

allows an ex post analysis whereas the input-output model leads to an ex ante analysis.

3.2.2 The input-output table

Because of the complexity of real economic relationships, a simplified economic system must
be developed which can then be analyzed. One such simplification in the input-output table is
to choose, for example, firms based on their main output to build a single industry.** Figure 2

illustrates the design of input-output tables.”

3! Input-output models which emphasize quantities and prices are also common.

32 Additional simplifications, resulting in problems of the construction of input-output tables, and procedures
which try to solve these problems are mentioned in Pasinetti (1977), pp. 40 ff. and Holub and Schnabl (1985),
pp. 78 ff.

33 The description of input-output tables is focused on those types of input-output tables which can be brought in
relation to the system of national accounts. This excludes input-output tables which take energy, working hours,
pollution, and so forth into account (see, for example, Fleissner et al., 1993, pp. 249 ff. and 303 ff. and Holub
and Schnabl, 1985, pp. 200 ff.).
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Figure 2: Scheme of an input-output table

Output to
Intermediate demand Final demand
Input from
.l niermediate Intermediate inputs matrix Demand matrix
inputs
Primary Primary inputs matrix
inputs yinp

Inputs are arranged in columns and outputs in rows. The firms sector is subdivided in indus-
tries. Industries produce intermediate inputs for other industries (intermediate inputs matrix)
and final goods and services which households and the government purchase, firms invest,
and foreigners buy (demand matrix). Thus, output is split up into intermediate demand and
final demand. In addition, industries employ intermediate inputs from other industries (inter-
mediate inputs matrix) as well as domestic factors of production, such as labor and capital,
and imported intermediate inputs (primary inputs matrix) to produce output. The sums of the
columns equal the sums of the rows which lead to the total output. The total output consists of
domestic intermediate commodities, imports and the gross domestic product. Consequently,
the input-output table describes the interdependences between firms, determined by the struc-
ture of production, the distribution of income due to the production, and the formation of final

demand supplied by the production.

Using the input-output table, it is possible to gain a general view on which industries pre-
dominantly serve as suppliers of intermediate inputs for other industries, which mainly deliver

investment goods, and which essentially produce for consumption. Inter-industry coefficients
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complete the descriptive analysis of the structure of an economy.’* The entries in a column
represent the value of intermediate inputs and primary inputs that the industry requires to be
able to carry on its activities within a year. When these elements are divided by the total out-
put of the industry then the inter-industry coefficients are obtained. For example, the manu-
facturing industry of Germany in the year 2002 requires, beside other inputs, services from
domestic firms with a value of $0.1836 to produce manufactures which are worth $1. In addi-
tion, the manufacturers spend $0.0144 for imported services and they compensate skilled em-
ployees with $0.1011 for each $1 output (own calculation based on GTAP, 2003 and World
Bank, 2004).

Input-output tables of the presented scheme have a higher value of information than the sys-
tem of national accounts. Input-output tables give information about the structural characteris-
tics of an economy which the system of national accounts is not able to deliver. Many data
resources are used to ensure that input-output tables are comprehensive and consistent. The
construction of input-output tables leads to several conceptual difficulties, problems of statis-
tical recording and an extensive demand for expenditure of work. Therefore, there is a long
time lag between the collection of data and the availability of the input-output tables. Since
input-output tables do not characterize the present structure of an economy at the day of their
publishing, they are problematic for an empirically substantial input-output analysis. On the
other hand, the industrial interconnections of an economy do not usually change very fast.

Thus, data that are several years still provide valuable information.

3.2.3 Input-output models

The input-output table is an important empirical instrument to describe interdependences
within an economy. Technical coefficients allow effects on the primary inputs (final demand)
back to changes of the final demand (primary inputs) to be traced. But a technical coefficient
describes only partly the effects of, for example, an increase of final demand for manufac-
tured products of $1, to refer to the previous example. This would directly add $0.1836 to

services which are required in the process of production in the manufacturing.

The aim of the input-output analysis (also called inter-industry analysis) is to expand the de-

scriptive and partial study of the input-output table to an analytical and total study. To fore-

** Holub and Schnabl (1985), pp. 152 ff. present additional instruments for a descriptive analysis of an input-
output table.
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cast the effects of, for example, the assumed change in demand for the whole economy, an
input-output model is needed. The input-output model explains the economic interconnections
based on the theory of production. An interdependence coefficient describes, in our example,
that services would directly and indirectly add to a total of $0.3582 due to their employment
in the process of production not only of the manufacturing industry but also in the supplying

industries of the manufacturing and in all of their suppliers and so forth.

Most inter-industry analyses are likely to be performed with an open static input-output model
(also open Leontief system). The term open indicates that in the model final demand and the
value added in the various industries is separated from the industries because of their different
characteristics whereas the term closed states a treatment of the final sector as if it were an
ordinary industry. Both types of model incorporate the assumption of constant returns to
scale, this is, the assumption that all technical coefficients are constant. Models denoted by
the term static do not include the development in time. Investment activities are generally
included in final demand rather than being part of the industries. The exogenous treatment of
investment neglects the changes in the structure of the capital stock of an industry due to its
investments which determines technological change and hence might affect the industry’s

growth of output.

Several input-output models were developed with the aim to overcome the limitations of the
previous static models. Technical coefficients are very unlikely be constant in all industries.
Returns to scale may be increasing or decreasing in an industry. Non-linear input-output
models try to approximate the degree of nonlinearity of the production processes. Finally, the
approximation of the change of technical coefficients over time due to, for example, technical
progress is attempted by dynamic input-output models. Furthermore, input-output models are
not restricted to the analysis of a whole economy. Beside national input-output models, re-
gional input-output models are applied which put the focus on a single region of a nation.”
Multi-regional input-output models describe the interdependent industries within a region (or

nation) as well as the interrelation between regions (or nations).*

35 Dependent on the scope of an analysis. For example, Germany could be defined as a nation and Bavaria as a
region. On the other hand, Germany might be a region of the European Union.

36 Pasinetti (1977), pp. 55 ff. illustrates the closed static input-output model which Leontief (1941) presents in
the first edition of his work. In the second edition, Leontief (1951) proposes the open static input-output model
(see also, for example, Leontief, 1966, 134 ff. and Pasinetti, 1977, pp. 59 ff.). For example, Fleissner et al.
(1993), pp. 159 ff. and pp. 277 ff. and Schumann (1968), pp. 86 ff. and 138 ff. give an overview of non-linear
input-output models. Dynamic input-output models are emphasized, for example, in Leontief (1966), pp. 145 ff.,
Fleissner et al. (1993), pp. 185 ff., Pasinetti (1977), pp. 191 ff. and Schumann (1968), pp. 166 ff. Finally, the

-69-



The advantage of the input-output analysis is that it becomes possible to analyze the economy
as an interrelated system of industries that directly and indirectly affect one another. This al-
lows structural changes to be traced back through industrial interconnections. These linkages
between the industries include all stages of a product’s processing from the raw material stage

to the sale of the product as a final good or service.

Leontief (1966), p. 152 points out some typical applications of the input-output analysis in
empirical research. They are in such fields as economic projection of demand, output, em-
ployment, and investment in terms of the individual industries for a whole economy and for
part of an economy. In addition, the “study of technological change and its effect on produc-
tivity, analysis of the effect of wage, profit, and tax changes on prices, study of international
and interregional economic relationships, utilization of natural resources, developmental plan-
ning.” For example, Germany’s exports in the year 2002 amount to a value of $712,600
million which generate nearly double the value of the total output of all industries ($1,251,300
million). The production processes of the exports in the exporting firms and all the suppliers
at all stages of the production require imports of $153,100 million and factors of production
which creates $559,500 million of value added. Consequently, the value of imports in exports
has a share of 21.5 percent, which generates income abroad (own calculation based on GTAP,

2003 and World Bank, 2004).

3.3 The input-output framework for constructing the new openness indices
3.3.1 Representation of economic interconnections

The innovative measures of trade openness in this contribution adjust the traditional shares of
trade by emphasizing the value added that international trade generates. Such a correction of
the trade values that are stated in gross terms requires an analysis of income effects due to
trade. The analysis must take the process of production in an economy into account since the
interdependences between industries determine the employment of inputs for the production
of output in the industries. Consequently, the input-output analysis is an appropriate instru-
ment for the development of new trade shares, as illustrated in the previous section. It answers
many questions, including the following: How much income do exports generate in the do-

mestic economy and how is the resulting income distributed among the factors of production?

construction of multi-regional input-output models is described in, for example, Leontief (1966), pp. 223 ff,,
Fleissner et al. (1993), pp. 241 ff. and Holub and Schnabl (1985), pp. 70 ff.
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What value do imports that are assembled in exports have and how are these imports struc-

tured?

We will carry out a multi-regional input-output analysis in an open static Leontief system
which describes the economic system of the world economy not only in terms of interdepend-
ent industries within a region but also in terms of the interrelated regions’ home country and
aggregated foreign country.’” The foreign country consists of all trading partners of the home
country. A national input-output analysis of a country which ignores the process of production
in the foreign country would restrict the construction of new proxies of openness on the ex-
port side of the economy. Consequently, it is necessary to include a national input-output
analysis of the foreign country to expand the measurement of actual openness on the import
side of the country of interest because only both national input-output analyses together allow

the international redistribution of income created by trade to be calculated.

The decision to choose the open static Leontief system as the theoretical foundation for the
input-output analysis and not, for example, the Straffa system was based on the two aims of
this study (Straffa, 1960). The presentation of new measures of trade openness is based on the
theoretical analysis of an economic system and the empirical analysis of the potential associa-
tion between the degree of trade openness and the choice of exchange rate regimes. Because
the latter analysis is based on empirically calculated degrees of openness, preference was
given to the contribution of Leontief to the theory of production, which is inspired by essen-
tially empirical concerns whereas the Straffa system was developed for basically theoretical
purposes (see Pasinetti, 1977, pp. 32 and 71 ff.). In addition, the Global Trade Analysis Pro-
ject (GTAP) data bases which are used for the empirical analysis in chapters 4 and 6 offer
data which fit the Leontief system (GTAP, 2003, 1998; see McDougall and Dimaranan, 2002
and Gehlhar et al., 1997).

These data bases do not include data to construct more comprehensive non-linear or dynamic
input-output models. A linear approximation of the production processes within a country is
appropriate if exports induce small variations in the production of the economy. In such a
case, the output effects of increasing or decreasing returns to scale are limited. In other cases,
the non-linearity of the production relationships could lead to deceptive conclusions. More-

over, the measures of openness are calculated with input-output tables that are updated on a

7 Wang (2003b) gives an alternative introduction to the input-output analysis to that one presented in Section
3.3.
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yearly basis (see Section 4.3.1). For such a short period of time, the assumption of a static
economy is suitable even for noticeably dynamic economic systems because the changes in
technical knowledge which affect the technical coefficients can normally be neglected (see

Pasinetti, 1977, pp. 69 ff.).

The multi-regional input-output table in this contribution systematically defines all transac-
tions within a certain country and the foreign countries as well as between the regions. Its
construction mainly follows the scheme proposed by Isard (1951). This method is superior to
others, such as Leontief (1966), pp. 223 ff., because it incorporates less simplifying assump-
tions of interregional interconnections. Consequently, this allows a very detailed study of the
economic interdependences but it also demands a lot of data which the GTAP (2003, 1998)
data bases are able to supply. The multi-regional input-output table consists of the national
input-output table of a country and the national input-output tables of trading partners of the

country which are then aggregated to build a single national input-output table.

This aggregation of national input-output tables deviates from the idea of Isard (1951) of in-
cluding each country of interest in the multi-regional input-output table. With the construction
of a single national input-output table it is possible to significantly reduce the complexity of
the creation of value-added based measures of trade openness. On the other hand, this ap-
proach could lead to an aggregation error due to a simplified representation of interdepend-
ences between regions (see, for example, Mythili, 1995, Kossov, 1970 and Theil, 1957). The
quality of the approximate results could be evaluated by comparing the total output predic-
tions with a multi-national input-output table which consists of all relevant national input-
output tables. Since imports from a certain country are only a fraction of total imports, they
generally induce little changes in every single trading partner. Therefore, this approximation

of interconnections between the foreign countries should be legitimate.

Figure 3 illustrates the multi-regional input-output table.
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Figure 3: Multi-regional input-output table with two regions
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The input-output table is constructed in current dollar terms which refer to a period of one
year. The symbol Xy (Xj11 and Xj0) represents an element of the intermediate inputs matrix
of region k. It denotes the value of commodity i which is delivered to industry j within region
k. Region k represents either home country (1) or aggregated foreign country (2). Commodity
i symbolizes food (1), other primary products (2), manufactures (3), or services (4). Corre-
spondingly, industry j stands for food industry (1), other primary production (2), manufactur-
ing (3), or services (4). It is assumed that each industry produces only one type of product and
each product within the industry is the same. For example, manufacturing produces only
manufactured products. The distribution and sale of the manufactures is fixed. Furthermore,
region k exports the value of commodity i to industry j of region /, denoted by the symbol X
(Xj12 and X;521). Region / indicates either home country (1) or aggregated foreign country (2).
Since these exports of one region are imported intermediate inputs for the other region, Xy, is

an ingredient of the primary inputs matrix of region /.

The demand matrix of region k includes the value of the ith commodity which is produced in
region k and demanded by the final demand component e of region £, indicated by the symbol
Yiekk (Yie11 and Yie22). This component e of final demand is either in the home country (1) or
in the aggregated foreign country (2). Thus, Y represents the value of purchases of con-

sumers and the government as well as the value of investment activities of firms of commod-
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ity 7 in the region k£ whereas the symbol Y describes the export value of commodity i of
region k which the residents in region / demand. This definition of final demand can be ex-

pressed as
2

(40) ZYiekk =Y, + Y, i=1234, k=12 [¢k.
e=1

The exports of commodity i of region & include deliveries to the production processes as well
as to final demand in region /. Since it is assumed that the value of an exported commodity i

equals its import value, the export value of commodity i of region £ is in symbols:

4 2
(41) You =2 Xy + > Yy i=1234, k=12, [¢k

Jj=1 e=1
As an element of the demand matrix, the symbol Y. (Yie12 and Y1) denotes the value of
commodity i which the final demand component e of region / imports from region k. With this

approximation of trade relationships between the regions, equation (40) can be rewritten as

(42) iYiekk =Y+ iXW + ZZZYW, i=1234, k=12 l¢k.
i Jj=1 e=1

In contrast to the common definition of final demand, this version separates explicitly the ex-
ports of intermediate inputs from exported final products. Consequently, the value of the ex-
ported commodity i is included two times in the multi-regional input-output table. On the one
hand, as part of the final demand of region & (YY) and, on the other hand, as imports in re-
gion / (Xyx and Yiey). This treatment of exports enhances the approach of Isard (1951). Our
multi-regional input-output table describes the interregional interdependences more accurately
than the alternative scheme because imports from the other region for the final demand are
included in the final sector and not simplified as intermediate inputs for the industries which

then deliver the imports to the final sector.*®

Xi (Xi1 and X;3) symbolizes the value of total output of commodity 7 in region k. It is deter-
mined by the requirement of the intermediate input i by all industries j to produce output
(Xix) and the demand of the final product i by the components e of final demand (Yex),

which is represented in symbols as

3 See, for example, Holub and Schnabl (1985), pp. 53 ff. for a discussion of different approaches of including
imports in an input-output table.
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4 2
43) X, =D X+ > Y, i=1234, k=12
Jj=1 e=l1

As noted before, the multi-regional input-output table in this study treats trade between the
regions in such a way that the structure of exports are reflected in more detail as the scheme
of Isard (1951). If we take equation (42) into account then the value of total output of com-

modity 7 in region k& which is expressed in equation (43) becomes

4 4 2
(44) Xo =D X + 2 X+ Yot > Yoy i=1234, k=12, ¢k
j=1 Jj=1 e=1

The equation shows the flow of commodities i to the intermediate sector of region k and re-

gion / (Xu and Xjjx), to final demand within region & (Yiu), and to the final sector of region
[ (Yiekl)'

Furthermore, an industry requires several inputs to carry on its activities. The sum of all in-
puts of the industry is called total output — the same as the sum of outputs of the industry. In-
dustries purchase intermediate commodities from other industries (Xjx) and employ imported
intermediate inputs (X;x) as well as domestic factors of production (Wy;). The symbol Wi
(Wgi1 and W) denotes the compensation of production factor g in industry j in region k and
is the missing element of the primary inputs matrix of region k. Factor of production g is un-
skilled labor (1), skilled labor (2), capital (3), land (4), or natural resources (5). Thus, the
value of total output of industry j in region k, denoted by X (X;; and X)), is defined in sym-

bols as
4 4 5

45) X, =D X+ X+ > Wy, j=1234, k=12, l¢k
i=1 i=1 g=1

The value of total output in equation (43) (and equation (44)) equals the outcome in equation
(45) because the value of all outputs of an industry is exactly the same value as all of its in-

puts:
46) X, =X,, i=1234, j=i, k=12

Finally, the multi-regional input-output table includes also the gross domestic product in re-
gion k, denoted by the symbol Y. The gross domestic product is defined as the sum of the
value added in the industries which industries generate in the domestic economy due to their
compensation of production factors for their employment in the production process of out-

puts. Because domestic residents spend a part of this income on domestic final goods and ser-
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vices and the industries export part of their outputs to foreign residents, gross domestic prod-

uct can be expressed in symbols as

4

4 2 4
47 Y, =] Wﬁzzzym—ZZxW k=12, lek

5 4

g=1 j=1 i=l e=1 i=l j=1
The value of imported intermediate inputs is subtracted from the value of final demand be-
cause domestically produced final goods and services include imported intermediate inputs

which do not generate value added in the home economy.

3.3.2 Calculation of income generated by trade

Now that the intra- and inter-regional economic interconnections have been described in the
multi-regional input-output table, they can be evaluated by the following input-output analy-
sis. The first step of the analysis of income effects due to exports is the forecast of the change
of total output in the domestic economy. Any output of an industry including goods and ser-
vices sold to foreign residents requires intermediate inputs from the industry and supplying
industries for the production of the output. All the involved industries also require their own
intermediate commodities from their suppliers and so forth. Consequently, the value of total
output includes the export value and the value of all intermediate inputs to produce the ex-

ported output.

The association between the value of exports that are interpreted as a change in the value of
final demand and the response of the value of total output which is determined by the interde-
pendences of the industries is described next. We begin with the inter-industry coefficient
(also technical coefficient of the production processes or merely production coefficient). The
inter-industry coefficient a;; represents the fraction of total expenditures of industry j which is

spent to purchase the commodity 7 in region £ as

Xijkk ..
(48)  ay =t 0j=1234, k=12

Jk

The ratio expresses the quantity of the ith commodity which is on average required in the jth
industry for the production of one unit of the jth commodity in region k. Because commodities

do not have negative values, it follows that

49)  a, 20, i,j=1234, k=12.
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Equation (48) shows the fundamental assumption of the Leontief system; the inter-industry
coefficients are constant, this is, constant returns to scale are assumed. Price effects, econo-
mies of scale, or changes in technical knowledge that influence the requirement for inputs to
produce output in an industry are not considered. There is no substitution between inputs.
When taking into account that the technology of the production process is fixed, the amount
of a commodity i purchased by an industry j in region k is determined only on the level of its

output of commodity j:
(50) X =2 Xy, j=1234, k=12

Consequently, equation (43) which defines the value of the total output of commodity i in

region k can be rewritten as

4 2
(G Xy =Dla, X, +> Yo, i=1234, k=12

Jj=1 e=1
Since the value of all outputs of an industry (X;) equals the value of all of its inputs (X, with

i =J), X;r can be replaced by Xy, as stated in equation (46), and hence it follows that

e=1

4 2
(52) X, =Dla, Xu+> Yo, i=1234, k=12
j=1

To find out what effect a change in the value of final demand, such as the value of exported
goods and services within a year, has on the value of the total output in all industries of a re-
gion, equation (52) must be rearranged. First, we rewrite the equation concisely. The column
vector of the four values of the commodities i making up the final demand in region £ is rep-

resented by yy as

2 2 2 2 T
(53) Yi = (ZYlekkazYzekksZY3ekkaZY4ekkj , k=12

e=1 e=1 e=1 e=1

x; symbolizes the column vector of the four total output values of each commodity i which

have to be produced in region k (Xj). It can be stated as
(54) X :(X1k9X2k7X3k9X4k)T9 k=12

The technique of a region k’s economic system is represented by the direct requirements table
of the production processes Ay. It is the non-negative square matrix of inter-industry coeffi-

cients of order four which relates the inputs and outputs of commodities:
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A A Ay Ay

a a a a
(55) A, = (aijk): R R )

A3 Ay Agz Ay

Qe Qg gz Augp
Based on these definitions, equation (52) can be rewritten as
(56) X, =A X, +y,, k=12

The system of linear equations states that the value of the total output of region £ equals the
combined value of internal and final demand. A rearrangement of x; to the left side leads to

(57) X, —AXx,=y,, k=12

By taking the identity matrix of order four (B):

(58)  B=(b,)=

s rs

Oforr#s

S~ O O

0

0 {lforr:s
b =

0

1

oS o o =
oS O = O

into account it follows that

(59) Bx,-A,x, =y,, k=12
which leads to

60)  (B-A,)x,=y,, k=1,

Symbol b, represents an element of the identity matrix with the row index r and the column
index s. The result of the final rearrangement of the equation system (56) is the solution of the

static open Leontief system which is in symbols:
61)  x,=B-A,)"y,, k=12

For region £, it states, in value terms, the association between a given change in the structure
of final demand and the response of the total output of the various industries necessary to pro-
duce not only the demanded commodities but also the required intermediate commodities in
the production processes of the final goods and services. It is assumed that the supply of re-
sources 1is infinite and perfectly elastic as well as that all resources are efficiently employed
(see OECD, 1992). In addition, the relation between the final sector and the intermediate sec-

tor clearly shows that the values of final demand are assumed to be exogenous variables of the
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input-output model whereas the values of total output are considered to be endogenous vari-
ables. But components of final demand, such as households, are involved in the process of
production. The level of employment affects the demand of households. Since households are
a part of the economic system, they would become endogenous variables of the input-output
model. This aspect of the model’s design is of minor relevance for the analysis of income ef-
fects due to exports because the spending of the induced national income by the households is

not investigated.

The inverse matrix of order four in equation (61) is the total requirements table of the produc-

tion processes (B-Ay)™"', which is defined in symbols as

fllk f12k f13k f14k
f f f f
(62) (B— Ak )71 _ (fijk): 21k 2k 23k 24k k=12
f31k f32k f33k f34k
f41k f42k f43k f44/f

Its elements are the interdependence coefficients, denoted by fj. The interdependence (inter-
industry) coefficient fj; (a;) represents the quantity of the ith commodity which is required in
the economic system as a whole (on average in the jth industry) for the production of one unit
of the jth commodity as a final commodity (as output for intermediate and final use) in region
k. Thus, the total requirements table (B-A;)™' does not only measure the direct effects, like the
direct requirements table Ay, but also the indirect effects of any changes in the various indus-

tries.

In the second and third step, the value of domestic factors of production and the value of the
imported intermediate inputs that are employed in the production processes of all involved
industries to produce the exports in region k are forecasted. The analysis reveals, on the one
hand, how much income exports engender in the domestic economy (domestic value added
induced by exports) and, on the other hand, how much income is transferred abroad due to the
imported intermediate inputs that are processed in the exports (foreign value added induced

by exports).

The direct requirements table of domestic production factors for region k, denoted by Dy,
adds to the part of the direct requirements table already presented — the direct requirements
table of the production processes A;. Beside the description of the interdependences between

the industries, this additional component of the table shows the structure of the production
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factors employed in the industries due to the production processes in the economy which, in

symbols, is

d d d d
d d d d
(63) D, = (dgjk): dy dy dyy dyy, [ k=12
d d d d
d d d d

This matrix consists of coefficients known as technical coefficients of the domestic production
factors (dgi). The coefficient expresses the share of total expenditure of an industry j which is

spent to compensate the factor of production g in region £:

Wi .
=—, g=12,...5 j=1234, k=1.2.

gik
X it

64 d

It 1s assumed that the coefficients are constant, the primary inputs are not substitutable, the
production factors are not constrained, and the factors of production are efficiently employed.

From the economic meaning of the coefficient it follows that

(65) d, 20, g=12,...5, j=1234, k=12

Next, the change in the exogenous vector of final demand values of region & is determined by
the vector of export values of the various commodities i sold from region £ to region /. It can

be written in symbols as
(66) Yi = (Yllkk’Yzlkk s Yo Yau )Ta k=12, l¢k.

The commodities which are represented by the vector of export values y; require not only the
production of these commodities sold by foreign residents, but also intermediate commodities
in the industries at the different levels of the stages of production within the economy, that is,
the change of total output of the various industries expressed in value terms. This association
is stated in the system of equations (61). In addition to the intermediate commodities, domes-
tic factors of production (and imported intermediate commodities) are employed in the pro-
duction process of the exports. The compensation of the different factors of production g in

region k is defined by the column vector of income of domestic production factors q; as

(67) qi = (Q1kaQ2kaQ3kaQ4k=Q5k )Ta k=12
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Using the direct requirements table of domestic production factors Dy, the income of the pro-
duction factors g due to the direct and indirect employment in the production of exports in

region k is
(68) q, =D,x,, k=12

Hence it follows that the export-induced domestic value added of region k represents the total

income of the different production factors g in region k generated by exports.

Lastly, the direct requirements table of imported intermediate products for region k (Cy)

completes the direct requirements table and is defined in symbols as

Cie  Cx Cis Cuan

C C C C
(69) Clk :(Cg‘/‘lk): 210k 221k 23k 241k . k=12, lek.

Caie  Caon Cae Caan

Cak  Cax Cazn Caan

Its elements — the technical coefficients of the imported intermediate inputs, denoted by c;ji, —
express the quantity of the ith commodity imported from region / which is essential in the jth
industry for the production of one unit of the jth commodity in region £. The ratio can be writ-

ten as
Xijlk ..

(70) Cu =——, Lj=1234, k=12, I¢k
><M

The assumptions about the employment of the imported intermediate commodities in the pro-
duction process of output are identical to those for the production factors presented earlier. In

addition, only positive values of the coefficient are economically plausible:

(T1) ey 20, i,j=1234, k=12, l¢k

We will now introduce the last vector of the input-output analysis of income effects due to
international trade which represents the value of imported intermediate commodities 7 in re-

gion k bought from region /. The column vector py is expressed in symbols as
(72) Py = (Pllk’PZIk’P3lk’P4lk )T’ k=12, lek.

The demand for exports induces the production of these final commodities as well as inducing
the intermediate commodities to produce goods and services that foreign residents desire.
This change in total output requires, beside domestic inputs, intermediate commodities from

abroad as determined by the structure of production within the industries:
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(73) Pu =CuXy, k=12, ¢k

Finally, the export-induced foreign value added of region k indicates the value of all imported

intermediate commodities i of region & which are included in the region’s exports.

3.4 Value-added based measures of openness towards international trade
3.4.1 Outline of adjusted shares of trade

Section 3.1 presented arguments for the necessity to correct traditional measures of openness
and illustrated their problematic interpretation. In addition, the section introduced two new
adjusted trade shares based on a value-added concept. The missing theoretical framework for
an analysis of the international trade linkages was laid out in Section 3.3. In the following, the
construction of value-added based indicators of trade openness is illustrated which applies the
instruments of the previously introduced multi-regional input-output analysis of income ef-

fects due to international trade.>

The new proxies of openness, the export-induced domestic value-added ratio and the import-
induced foreign value-added ratio, are supplemented by several value-added based indicators
to reveal a more comprehensive insight into the structure of international trade. This should
support the assessment of the relevance of international trade for an economy and thereby the
supplementary measures might improve the empirical analysis of the likely association be-

tween the degree of trade openness and the choice of exchange rate regimes (see Chapter 4).

A change in the analysis focus from the income that exports engender in the exporting econ-
omy towards the income that is transferred abroad, due to imported intermediate inputs em-
bodied in the exports, leads to the ratio known as the export-induced foreign value-added ra-
tio and the import-induced domestic value-added ratio measure. These four proxies of open-
ness emphasize a specific fraction of the trade-induced value-added as a share of national in-
come. Besides, the export-induced domestic value-added ratio of production factor g index,
the import-induced foreign value-added ratio of production factor g, the export-induced for-
eign value-added ratio of intermediate commodity i, and the import-induced domestic value-
added ratio of intermediate commodity i accentuate the structure of these parts of national

income.

3% Parts of the Section 3.3 are included in Wang (2003b).
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3.4.2 The significance of domestic value added due to trade

Trade generates value added in a country as a result of its exports (q;). The exports within the
period of one year (y;) require not only the production of the export products, but also inter-
mediate commodities in the production processes of the exporting industries and their supply-
ing industries. This production of final commodities and additional intermediate commodities
is stated by the change of total output (x;), which is expressed in value terms. In addition to
the intermediate commodities, the directly and indirectly involved industries employ primary
inputs, such as domestic factors of production. The compensation of the production factors
equals the change in the industries’ value added (q;). If we express this part of national in-
come as a share of the whole national income in the domestic economy (Y;) we obtain the
export-induced domestic value-added ratio (EDR) openness indicator, which can be written in

symbols as*’

T -1
Y :(Y1211aY22115Y32117Y4211) > Xy :(B_Al) yi. 9, =Dx,

74
T4 Epr =900

1

Since the numerator represents a part of the denominator, the range of the value-added based
index of openness is between zero and 100 percent. The adjusted trade ratio can be interpreted
in such a way that a higher degree of openness means that a country depends more on foreign

countries to create income in the domestic economy.

Furthermore, a fraction of national income in the domestic economy is created by imports.
The channel for this association is that the trading partners entail intermediate commodities
from the country under investigation (p;2), due to their production structures, to produce the
imports of the country (y,). The import-induced domestic value-added ratio measure, abbre-
viated to IDR, expresses the value of exports created by imports in relation to the gross do-

mestic product (Y) as a percentage:

Y. = (sz,Y2122,Y3122,Y4122)T, X, = (B_ Az)_1 Vi P =Cpxy,

IDR = 22100, i=123.4.

1

(75)

* The system of equations (74) expresses equivalent to equation (38) in Section 3.1 the export-induced domestic
value-added ratio but the equation system includes additionally the method to forecast the export-induced change
in the income of the production factors based on the theory of production.
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The value of exported intermediate commodities that are assembled in imports is equal to the
importing country’s import value. This import makes up a share of the importing country’s
national income. The usage of this income is not analyzed further. For example, a part of the

income is spent for imports. These imports represent a fraction of the next openness measure.

3.4.3 The significance of value added abroad due to trade

A further attempt to indicate openness towards international trade with more accuracy than
the traditional shares of trade is the import-induced foreign value-added ratio (IFR). This in-
dicator calculates the degree of openness on a country’s import side for the period of one year
with the focus on income that imports generate abroad. Identical to the exports of the country,
the exports of its foreign trading partners (y,) engender income for the production factors
which are directly and indirectly involved in the production process of the output (q2). The
contribution of this foreign income to national income of the domestic economy (Y;) can be

- 41
expressed in symbols as

T -1
Y :(Y1122aY2122>Y3122aY4122) > Xy :(B_Az) Ya 4, =DyX,,

IFR = 22190

1

(76)

It is possible that the non-negative level of openness calculated by the IFR measure surpasses
100 percent. Such a situation indicates that domestic residents spend more of their income on
imported intermediate commodities embodied in exports than they are compensated for by the
industries. The domestic economy must be able to close its financial deficiency by means of
exports or international borrowing. The higher the degree of openness, the more important

foreign trading partners for the spending of domestic residents’ income are.

The construction of the export-induced foreign value-added ratio (EFR) openness measure is
based on the separation of imported intermediate commodities which are part of exports (p2i)
from total imports. For their production, exports (y;) require not only domestic production
factors but also intermediate commodities delivered from domestic and foreign industries.
Since domestic residents have to purchase imported intermediate commodities (pz;), part of

their income is transferred abroad. The EFR index represents how much of the value of ex-

*I The system of equations (76) explains theoretically the value of the denominator of equation (39).
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ports is redistributed to foreign countries in relation to the national income (Y) as a percent-
age:
T -1
Yi :(Y1211aY2211aY3211aY4211) > Xy :(B_Al) Yio P =CyXy,

EFR = 22L100, i=123.4.

1

(77)

Consequently, the EFR measure indicates the importance of foreign countries as suppliers of
intermediate commodities to produce exports through the share of income which is spent for

their purchase.

Each of the four innovative measures of openness towards international trade calls attention to
a specific aspect of the role of international trade for an economy, which the corresponding
two traditional indices are not able to express. Since the value-added based concept amends
the traditional approach by means of an elaboration of the international redistribution of trade-
generated income, the traditional trade shares consist of the adjusted shares of trade. The ex-
port ratio (import ratio) measure puts emphasis on the value of exports (imports). Domestic
factors of production as well as imported intermediate inputs are required within the produc-
tion process of exported (imported) goods and services in the producing country. The com-
pensation of production factors creates income in the producing country which is represented
by the export-induced domestic value-added ratio (import-induced foreign value-added ratio).
Furthermore, the export-induced foreign value-added ratio (import-induced domestic value-
added ratio) index stresses that the purchase of imported intermediate inputs transfers income
abroad. These associations of the traditional trade shares and the adjusted counterparts can be

expressed in symbols as

(78)  ER =EDR +EFR and

(79) IR =IFR +IDR.

Where a production structure only requires (both directly and indirectly) domestic inputs to
produce exports, the traditional openness, expressed by ER and IR, equals the equivalent ac-
tual openness (EDR and IFR). The more foreign inputs that are embodied into the exports of
the producing country, the larger the deviation of the traditional openness from the actual
openness. Even the simple example of Singapore and Malaysia in Section 3.1 can reveal new
insights into the structure of international trade linkages between these Asian countries and

their trading partners.
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3.4.4 The significance of income of production factors due to trade

The structure of the previously introduced systems of equations (74) to (77) indicates that the
multi-regional input-output analysis of international trade allows effects of trade on specific
primary inputs of the production processes to be forecasted. If the significance of exports (y;)
for the income of a single factor of production g (Q,1), such as labor or capital, is of interest
then the export-induced domestic value-added ratio of production factor g openness measure,
abbreviated by EDR,, may be useful. The EDR, measure indicates openness by relating the

change of income of a production factor due to exports to national income (Y,) as

Yi :(Y1211aY2211aY3211aY4211)Ta X :(B_Al)_l Yy, 4, =Dx,

80
(50 EDR, = Qu

100, g=12,....5.

1

This openness index discloses whether the relative importance of a concrete production factor
which is directly and indirectly embodied in the export commodities raises or falls. For exam-
ple, a decrease in the export-induced compensation of skilled labor over time might be caused
by a change in the production processes within some industries of the exporting country. A
change in the preferences of foreign customers towards high-technology products or ‘value-
added services’ affects the pattern of trade between the domestic country and the foreign
countries. This in turn, might result in offshore outsourcing of data processing services and
services in research and development from a mature, highly industrialized country to coun-
tries in Central and Eastern Europe and India. Firms in the high-technology business have to
lower their costs of production to stay competitive in international product markets. Conse-
quently, the firms would require less domestic skilled labor and more foreign skilled labor

which are employed to produce imported intermediate inputs.

In addition, the import-induced foreign value-added ratio of production factor g (IFR,) indi-
cator of openness is defined by the import-generated income of the foreign factor of produc-
tion g (Qg2) as a share of gross domestic product in the domestic economy (Y1), which can be

expressed in symbols as

Y, = (Y1122>Y2122aY3122’Y4122)Ta X, = (B_Az)_l Y2 d; =DyXy,

81
81 IFR, = U

100, g=12,....5.

1
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This proxy of openness indicates the relevance of a concrete foreign production factor for the

production of the imported goods and services.

The export-induced domestic value-added ratio as well as the index import-induced foreign
value-added ratio openness measure consists of the corresponding structural openness meas-

ures:

5
(82)  EDR =) EDR, and

g=l

5
(83) IFR = ) IFR,.

g=l

3.4.5 The significance of the value of imported intermediates due to trade

Lastly, the subsequent value-added based indices of openness highlight the import (export)
value of a specific intermediate commodity 7 induced by exports (imports). The dependency
of the domestic industries upon the intermediate input i from abroad (P;;;) to produce exports
(y1) 1s indicated by the export-induced foreign value-added ratio of intermediate commodity i

(EFR;) as a percentage of the gross domestic product (Y;) as

yi = (Y1211’Y2211’Y3211aY4211)Ta X, = (B_A1)_1 Yio Pa =CyXy,
84 P.
(34 EFR, =—21100, i=1,2,34.
1
Analogous to this, the import-induced domestic value-added ratio of intermediate commodity
i (IDR;) index of openness expresses the value of the intermediate commodity i sold to foreign

industries so that these industries are able to supply the domestic demand for imports (P;;2) as

a share of the gross domestic product in the domestic economy (Y ) as a percentage:

Y, = (Y1122’Y21227Y3122’Y4122 )Ta X = (B_ Az)_l Y2o P =CpX,,
85 P,
(85) IDR, =—-2100, i=1,2,3.4.
1
In addition, the export-induced foreign value-added ratio (import-induced domestic value-
added ratio) index is composed of the openness measures which accentuate the various im-

ported (exported) intermediate commodities for the production of exports (imports), which

can be written as
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4
(86) EFR = > EFR,; and

i=1

4
(87) IDR =) IDR,.

i=1

Equivalent to the associations of traditional trade shares and adjusted trade shares expressed

in the equations (78) and (79) are

5 4
(88) ~ ER =) EDR_+» EFR, and

g=1 i=1

89 IR= iIFRg + iIDRi.

g=1 i=1
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4. The relationship between the degree of openness and the choice of exchange rate
regimes: An empirical re-assessment

4.1 Motivation: Is actual openness a better forecaster for the commitment to exchange
rate regimes than traditional openness?

After the conceptual weaknesses of the traditional shares of trade are laid out, it is now of
interest whether the differences between the results of the traditional and actual openness con-
cept are systematic and significant. If this is the case, the question arises as to whether actual
openness is a better determinant for the choice of exchange rate arrangements than traditional

openness.

The presentation of the empirical re-assessment of the potential relationship between the de-
gree of openness and the choice of exchange rate regimes continues in Section 4.2 with a lit-
erature review of empirical studies. Section 4.3 displays the data set of the empirical analysis.
It consists of the degrees of openness calculated based on the traditional and actual openness
of 56 countries for the period of 1989 and 2002. The Global Trade Analysis Project (GTAP)
Data Base Version 5.4 and 4 (GTAP, 2003, 1998) serve as sources of data for the structure of
economic linkages within and between nations for the years 1997 and 1995. In addition, the
World Development Indicators (WDI) 2004 data base (World Bank, 2004) is used to obtain
the structure of international trade for the years between 1989 and 2002. Subsequent to this,
the data base of Levy-Yeyati and Sturzenegger (2002) provides the data source for the ex-

change rate arrangements which match 53 out of the 56 countries between 1989 and 2000.

The analysis of the degree of openness as a potential determinant for commitment exchange
rate regimes begins in Section 4.4 where the characterization of actual openness towards in-
ternational trade is presented. This includes a regression analysis of 682 observations of 56
countries’ degrees of openness for the period between 1989 and 2002. In Section 4.5, the
analysis of the influence the swap from measures of the established method to the value-
added based method has on the quality of trade openness to explain the choice of exchange
rate regimes is demonstrated. The regression analysis contains 525 observations of 54 coun-

tries for the period between 1989 and 2000.

4.2 Survey on empirical studies

The literature review of empirical studies on the choice of exchange rate regimes should dis-
close whether the degree of openness is a vital predictor of the choice of exchange rate sys-

tems, as is concluded by the cost-benefit framework of the theory of optimum currency areas
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(see Section 2.3.3). Juhn and Mauro (2002) and Weil (1983) conclude from their survey of
previous empirical contributions that the literature is inconclusive. Many different method-
ologies are applied, such as a discriminant analysis, ordinary least squares, (ordered, two-
stage) probit, and (ordered, non-ordered, multinominal, two-stage) logit. Furthermore, several
alternative classifications of exchange rate regimes are used which might impede consistent

test results (see Section 4.3.2 and Bordo, 2003).

Nearly all of the reviewed studies, which date back to 1978, include trade openness as a po-
tential predictor in their estimations. Trade openness is in most cases positively correlated
with the likelihood to choose a fixed exchange rate regime and openness is, on the whole,
statistical significant. In addition, all of these studies selected the traditional openness concept
to measure the degree of openness towards international trade. Other explanatory variables,
besides trade openness, include, for example, inflation differential, capital mobility, economic
growth, external debt, political instability, and central bank independence (see Section 2.3.2).

They are also in most cases statistically significant.

Consequently, openness towards trade is often used in empirical studies as an explanation of
the selection of exchange rate arrangements. Since the degrees of openness are calculated by
the established openness concept, which shows a poor accuracy in indicating the importance
of international trade, the innovative value-added based measures of trade openness might

increase the quality of test results.

4.3 The data set
4.3.1 Degrees of openness based on traditional and actual openness

The data collection process for the calculation of the degrees of openness on the export side
begins with the aggregation of data in the Global Trade Analysis Project (GTAP) Data Base
Version 5.4 (GTAP, 2003). The data base represents the economic conditions for 78 regions
and the economic linkages between these countries for the year 1997 in US dollar terms (see
Table A-1). In addition, these interdependences are described for 57 commodities (see Table
A-2). The industries employ five different factors of production; unskilled labor, skilled labor,
capital, land, and natural resources. For the construction of the national input-output tables,
the 78 regions are aggregated to 66 individual countries and the ‘rest of the world’ region,
which consists of 12 regions. The latter regions are made up of non-separable member coun-

tries of different integration areas that are not analyzed. Subsequently, the 57 commodities are
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aggregated to form four commodities; food, other primary products, manufactures, and ser-

vices (see Table A-3). The aggregation level of the production factors remains unchanged.

Furthermore, the structures of trade described in the World Development Indicators (WDI)
2004 data base are aggregated to fit the four commodities (World Bank, 2004). Food stays
food, agricultural raw materials and fuel become other primary products, manufactures, ores
and metals become manufactures, and commercial service stays services. The trade flows of
the GTAP (2003) data base are substituted by those of the WDI (2004) data base because of
the inability of the GTAP data base to correctly represent international trade for some econo-
mies.*” The WDI data base is employed to improve the quality of calculated degrees of open-
ness towards international trade and to forecast degrees of openness for all years within the
period between 1989 and 2002, except 1997 where data are not available from the GTAP data
base. Consequently, the 14 national input-output tables for all years of each of the 66 coun-
tries consist of the aggregated data of the GTAP data base for the year 1997 and of the WDI
data base for the years 1989 to 2002. The linear transformation of the national economy pro-
duction structure from the base year 1997 for the missing years within the period is based on
the exogenously given final demand structure. Data of private consumption, purchases of the
government, investments, and the gross domestic product for the years 1989 to 2002 are all

from the WDI (2004) data base.

For each country and each year, twelve measures of trade openness are computed by means
of the multi-regional input-output analysis of international trade. This leads to a data base of
degrees of openness that consists of approximately 20,000 entries. If a degree of openness is
computed on the basis of negative inter-industry coefficients, which was seldom the case,
then the entry is omitted from the data base. A negative inter-industry coefficient has no eco-
nomic meaning but could occur in cases where the trade patterns of the GTAP data base devi-
ate too much from those of the WDI data base. Where this occurs, the test results of the re-
gression analysis of the potential association between the degree of openness and the choice

of exchange rate regimes should benefit from such a comprehensive pool of data.

The process of data collection is similar for the trade openness indices on the import side,
where 77 of the 78 regions form the ‘rest of the world’ region and the exports (imports) of the

country of interest are the imports (exports) of the ‘rest of the world’ region. In addition, for

* To construct the GTAP data base (see Gehlhar et al., 1997), missing values of trade flows are simulated in a
world trade model, where the value of total exports equals the value of total imports.

-91-



31 countries, data were available from the GTAP Data Base Version 4, with its base year
1995, to compute earlier years in the period with more accuracy then with the GTAP Data
Base Version 5.4 with base year 1997. The computation of the degrees of openness is similar

to the earlier version of the GTAP data base as described for the latest available version.

The tables 2 to 5 display the degrees of openness on the export and import side based on the
traditional and actual openness concepts of 56 countries for the years 1989 to 2002. More-
over, the presentation of the data base of trade openness is complemented in the tables A-4 to

A-11.
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Table 2: Openness based on the ER measure of 56 countries, 1989-2002,

% of current GDP

Country name Code 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina ARG 1523 1037 747 6.58 6.77 7.35 956 1028 1050 10.35 977 10.88 1148 27.71
Australia AUS 1500 16.00 1660 1718 1788 17.79 1846 1891 1945 1929 18.03 2113 2161 20.13
Austria AUT 38.86 39.64 3922 3756 36.09 3638 38.02 3958 4326 4419 4630 5235 55.05 5552
Bangladesh BGD 5.84 6.53 6.57 7.86 9.00 992 1107 1041 1207 1223 1246 1419 1356 1345
Belgium BEL 76.35 7334 7247 6848 7378 78.67 7643 7784 8528 8712 9209 107.34 108.44

Brazil BRA 8.35 7.55 8.55  10.19 9.70 8.85 746 6.73 7.24 739 1033 1079  13.32 .
Canada CAN 2636 2550 2490 27.00 2996 33.86 3738 3816 3899 40.70 4204 4465 4278 40.36
Chile CHL 3470 3351 3175 2932 2617 2820 2952 2799 2882 2759 2872 30.71 3391 3457
China CHN 16.64 1913 2091 2248 2379 2533 2390 21.02 2310 2197 2231 2584 2579 28.86
Colombia coL 1763 2066 2127 1798 1747 1247 1269 1310 1275 1294 1589 18.00 1749 17.04
Croatia HRV 5623 4745 3641 3875 4016 39.25 39.92 4472 47.09 46.58
Czech Republic CZE . . . . 5579 5116 5369 5226 5553 5866 6020 69.51 7120 6534
Denmark DNK 36.19 3719 3878 3780 3623 36.82 36.67 3700 3745 3723 4047 47.02 4773 48.69
Estonia EST . . . . . 4574 5628 7298 9168 8817 8529 10356 10244 97.12
Finland FIN 2359 2278 2196 2627 3227 3512 3699 37.76 3927 3909 3791 4319 4052 38.93
France FRA 2418 2401 2423 2423 2406 2411 2473 2500 2716 2791 2824 3128 30.77 29.20
Germany DEU 20.64 2798 2577 2418 2231 2324 2435 2535 2803 2914 2979 3402 3569 35.92
Greece GRC 1812 1739 1751 1818 1775 1851 1755 16.85  16.91 . 2299 2742 2526  22.96
Hungary HUN 3747 3836 3754 3734 3026 3313 40.07 4763 5433 6096 6363 7313 7299 63.83
India IND 6.81 713 847 10.03 9.72 962 1052 1045 1072 10.75 1116 1332 13.34 1449
Indonesia IDN 2373 2464 2490 2688 2575 2631 2610 2474 2790 5568 3796 4412 4250 36.79
Ireland IRL 61.39 5706 5797 5993 6477 69.65 7439 7362 7417 9344 9130 9861 10271  95.76
Italy ITA 1971 19.83 1851 1914 2222 2382 2690 2570 2626 2612 2489 2768 2738 26.21
Japan JPN 1059 10.79  10.29  10.19 9.45 9.43 958 1017 1134 1141 1067 1149 1127 1207
Korea KOR 3210 2936 27.64 2767 2739 2787 3007 2933 3387 4945 4182 4370 4219 3967
Latvia LVA 30.06 4135 5005 4789 4783 4113 4277 4199 4176
Lithuania LTU . . . . . 4035 4953 5253 5091 4475 3826 4306 47.78 50.81
Malawi MWI 1871 2412 2303 2359 1690 3115 30.04 2128 2273 2663 27.74 2421 2897 27.74
Malaysia MYS 777 7557 7852 7723 7981 9130 96.02 9251 9414 11735 12167 12439 11620 113.91
Malta MLT 76.55 80.04 8054 8756 9154 9344 9057 8340 8174 8520 8723 9888 8419 81.66
Mexico MEX 1866 1824 16.09 1495 1493 1687 3113 3205 3018 3052 3072 3096 2760 27.23
Morocco MAR 2118 2378 2073 2088 2183 2451 2698 2541 2762 2711 2883 3083 3194 3333
Mozambique MOz 8.66 930 1263 1640 1575 1598 1774 1655 1475 1332 14.00 18.07 26.39 .
Netherlands NLD 56.61 5452 5492 53.05 5444 5781 5969 6197 6784 6674 6707 7615 7395 7145
New Zealand NZL 2626 2708 28.84 3060 3020 3052 2960 2848 2790 29.18 30.04 3482 3578 33.18
Peru PER 2062 15.00 1710 11.73 1220 1225 1234 1294 1404 1307 1473 1594 1573 16.14
Philippines PHL 2448 2486 2666 27.03 2891 3129 3618 4019 4858 56,57 5434 5853 50.13  50.45
Poland POL . 2967 2287 2284 2128 2359 3027 2610 2331 2461 2305 2671 2601 2698
Portugal PRT 30.01  30.01 2650 2439 2574 2729 2887 2905 3001 2985 2881 3092 3025 29.05
Russian Federation ~ RUS . . . . . 1923 2347 2601 2529 3220 4325 4433 3689 3472
Singapore SGP 18189 17835 169.68 16223 16040 17143 177.04 170.86 163.53 160.65 170.99 180.07 176.07 177.76
Slovak Republic SVK . 56.00 5874 5724 5311 5593 5896 59.84 7152 . .
Slovenia SVN . . . 6308 5895 60.06 5517 5530 5712 56,52 5216 5853  59.59  53.55
Spain ESP 1748 1631 1622 1631 1897 2185 2355 2476 2579 2738 2608 2999 30.04 27.73
Sri Lanka LKA 26.82 2907 2793 3155 3365 33.61 3531 3483 3638 36.10 3532 3892 3865 3591
Sweden SWE 3148 2979 2812 2823 3233 3828 3984 3879 4199 4277 4311 4676 4642 4353
Switzerland CHE 3726 3590 3464 3532 3548 3531 3469 3585 3935 3995 4160 4556 4375 4330
Tanzania TZA 1090 10.85 976 1274 1787 2062 2375 2134 1592 1340 1296 1364 1492 1582
Thailand THA 3518 3444 3647 3738 3832 3923 4235 3985 5200 5835 5965 6870 68.01 66.27
Turkey TUR 16.71 1386 1443 1508 1438 2220 2132 2016 2432 2540 2356 2409 3196 26.84
Uganda UGA . . 6.65 6.18 846 11.84 980 1210 1148 1036 1185 1129 1179 1158
United Kingdom GBR 2340 2413 23.08 2345 2500 2613 2771 2897 2831 2662 2633 2798 2689 2573
United States USA 8.79 9.16 9.61 9.69 9.59 992 1067 1085 1115 10.55 10.34  10.78 9.94 9.31
Uruguay URY 2339 2315 19.64 1942 1890 1973 1864 1870 19.02 1847 1638 1717 1693 21.54
Venezuela VEN 3260 3832 3059 2536 2653 30.05 2588 3480 2569 1929 2072 2710 2294  29.53
Zambia ZMB 3574 4271 34.02 2626 3496 3726 24.08

Source: World Bank (2004)
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Table 3: Openness based on the IR measure of 56 countries, 1989-2002, % of current GDP

Country name 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina 8.78 4.92 6.35 8.82 970 11.02 1049 1152 1334 1349 1197 1199 1056 13.08
Australia 1898 1786 1729 1830 1930 19.88 2093 2016 2024 2193 2146 23.04 2183 22.08
Austria 3932 39.09 3910 3782 36.74 38.04 3989 4222 4573 4585 4802 5405 5622 55.08
Bangladesh 1570 1385 1281 1379 1439 1616 2027 1889 19.09 1844 19.60 2097 2092 19.55
Belgium 7565 7400 7326 6892 6831 7174 7134 7388 7888 8091 8560 100.70 101.87 .
Brazil 5.57 6.29 7.21 7.61 8.41 8.39 9.51 8.92 9.83 969 1226 1250 1479  13.99
Canada 2626 2621 2622 2790 3081 33.66 3456 3481 38.00 4015 40.03 4080 3886 37.64
Chile 3285 3205 2944 3013 3087 2881 2078 31.04 3135 33.07 28.02 3058 3413 34.09
China 1831 1619 1799 2148 2677 2429 2236 1977 1889 1759 19.87 2416 2442 26.94
Colombia 1646 1805 1615 1723 2165 1772 1807 1753 1781 1817 1624 17.74 19.83 19.71
Croatia . . . . 5283 4402 4699 4756 5588 4730 4914 5086 54.64  58.39
Czech Republic . . . . 5323 5350 5758 5870 61.15 5966 6173 7303 7395 67.86
Denmark 33.82 3254 3326 3154 3004 3208 3318 3274 3467 3636 3696 4185 4197 43.08
Estonia . . . . . 5010 6173 8595 110.08 103.74 9470 11520 11233 111.56
Finland 2635 2517 2374 2633 2838 3039 3010 31.37 3238 3150 3084 3533 3359 3173
France 2422 2415 2410 2310 2233 2237 2276 2320 2472 2579 2629 3056 29.84 27.75
Germany 2619  26.08 27.07 2534 2269 2352 2429 2483 2729 2826 2933 3413 3413 3241
Greece 27.06 2683 2719 26,69 2695 24.88 2543 2576 2563 . 3277 3859 3363 3132
Hungary 3590 38.00 3973 3659 3894 4211 4269 4876 55.09 6415 6798 7931 7634 67.87
India 8.99 9.32 982 1237 1064 1080 1261 1269 1311 1382 1437 1483 1391 1472
Indonesia 2138 2421 2519 2529 2399 2437 2662 2538 2684 4086 2521 31.73 3207 27.82
Ireland 57.67 5463 5534 5508 5553 62.07 6553 6520 66.11 84.07 7739 8361 83.16 76.00
Italy 2120 2074 1957 1998 19.80 2117 2375 2149 23.06 2347 2347 2736 2655 25.71
Japan 967 1046 9.27 8.56 7.7 7.90 865 10.18  10.69 9.92 946 1041 1101 1112
Korea 3163 3159 3164 3022 2849 2086 3278 3445 3652 3703 36.15 4182 4107 3925
Latvia . . . . . 2657 4170 5888 59.55 6422 5371 5451 5542 56.49
Lithuania . . . . . 4488 6373 6587 6781 6156 5239 5418 5853 6247
Malawi 4616  44.82 48.06 59.68 3893 5458 43.82 3330 3947 3899 4740 4095 4008 47.12
Malaysia 69.76  78.80 87.62 7971 8232 96.00 10413 9499 96.94 98.79 100.57 109.51 102.68 101.26
Malta 98.66 106.34 10545 10550 11211 11447 108.94 103.92 9518 9563 97.79 11507 9503 91.32
Mexico 1976 2040 2003 2109 1989 2270 2968 3120 3163 3411 3332 3373 3067 29.82
Morocco 2738 3044 2831 2088 2003 3123 3441 3002 3232 3289 3251 3905 3711 3740
Mozambique 4339 4401 4642 5940 6188 6165 4561 3795 3144 3062 3845 4193 46.22 .
Netherlands 5426 5265 5267 5167 5017 5460 5511 57.09 6243 6158 6383 7250 6871 66.16
New Zealand 2776 2923 2789 3144 2074 3077 3058 2927 2933 3126 3358 36.18 3470 3377
Peru 1487 1407 1668 1466 1587 1576 1745 17.81 1830 1851 1851 1794 1765 17.50
Philippines 2087 3320 3232 3362 4023 4251 4750 5249 6400 63.83 5264 5376 51.23 50.68
Poland . 2450 2797 2673 2771 2615 3263 3317 3218 3382 3402 3665 3355 33.96
Portugal 3946 40.68 3735 3490 3415 3574 3631 37.08 3892 40.07 4055 4374 4158 37.07
Russian Federation . . . . . 1669 2052 2234 2313 2748 2700 2352 2396 2427
Singapore 189.37 189.20 17540 166.37 167.16 167.27 17511 16822 163.00 14739 16312 17446 166.61 164.66
Slovak Republic . . . . 6054 5379 5521 6388 6528 69.87 6390 73.85 . .
Slovenia . . . 5725 5950 58.74 5826 57.74 59.06 5928 5710 6355 6135 5747
Spain 21.03 2018 20.00 20.01 19.05 2118 2311 23.69 2491 2789 2740 3332 3243 2949
Sri Lanka 3915 4121 4217 4431 4695 4941 4973 4756 4725 4584 4694 5379 4487 4265
Sweden 3183 2092 2715 27.06 2910 33.88 3418 3268 3558 3755 3755 4205 4104 3741
Switzerland 3754 3637 3331 3183 3050 3084 3095 3206 3517 3628 37.00 4139 4067 37.65
Tanzania 2855 3095 3692 4023 4939 4299 4584 3499 2667 2786 2643 2357 2502 2491
Thailand 4177 4588 4627 4576 4672 4823 5325 5042 5699 4739 5221 6397 6679 64.06
Turkey 1683 1666 1587 1648 1828 2060 2383 2761 3023 2798 2698 3163 3241 3048
Uganda 967 1122 1319 2635 2571 3280 2820 3083 3173 3287 2948 3393 3723 38.60
United Kingdom 28.03 27.05 2466 2545 26.83 27.86 29.01 2989 2878 2843 2853 30.77 2989 2848
United States 1063 1069 1025 1048 10.80 1155 1224 1237 1271 1271 1348 1493 1373 13.54
Uruguay 1840 1834 1811 1976 2153 2206 2008 2031 2099 2101 1944 2086 2051 21.26
Venezuela 2220 2002 26.88 2997 28.08 2349 2229 2057 2072 2049 1750 1686 18.02  16.50
Zambia 3289 4835 34.65 . . . . . 2815 4269 3576  40.79

Source: World Bank (2004)
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Table 4: Openness based on the EDR measure of 56 countries, 1989-2002, % of current GDP

Country name 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina 21442 21007 2715 620 632 6.78  28.87 9.68 9.71 9.54 914 1019  10.85  26.03
Australia 213.05 21403 21464 21507 21556 21543 1588 1637 1688 1657 1542 1795 1857 17.23
Austria 2857 2927 2892 278 2691 2689 2792 2869 3111 3190 3312 3653 3820 38.95
Bangladesh 4.58 5.20 5.41 6.42 7.33 8.55 8.06 9.40 9.62 . . 1053

Belgium . . . . . .. . . 4768 . 5032 5577 56.15

Brazil a790  a7.08 a7.96 2947 895 BAT  6.81 6.19 6.62 6.78 9.30 966 11.79

Canada a19.09 21925 21885 22032 22223 2483 2757 2841 2820 29.08 3029 3231 3128

Chile Q746 2641 2541 2341 22070 2280 2380 2229 2298 2175 2337 2440 2654 .
China 213.88 21637 21752 21830 21843 22027 21954 1726 1924 1847 1831 2043 2036 2246
Colombia 1747 22044 2105 217.79 21695 212.04 212556 1194 1153 1168 1463 1651 1581 1543
Croatia 4248 3695 2693 2935 2092 3022 3018 3342 3496 3440
Czech Republic . . . . 3804 3473 3518 3394 3558 3841 39.04 4265 4362 40.82
Denmark Q6.77 2794 22914 874 Q2768 2773 2742 278 2777 2719 2983 3415 3468 3523
Estonia . . . . . . 3775 4437 5197 5138 5151 5968 5941  55.89
Finland a17.78 21727 21690 22010 22494 22697 2880 2792 29.04 2920 2828 3160 2973  28.81
France 1981 1969 1990 2010 2005 2002 2051 2061 2222 2279 2295 2459 2433 2340
Germany Q427 2285 220.75 21968 21844 21918 22003 2051 2241 2327 2363 2616 2765 28.20
Greece 15672 1511 1519 1582 1543 16.34 1543 1478 14.84 . 1985 2294 2155 .
Hungary 2660 2691 2542 2614 19.88 2150 2694 3126 3456 3720 3817 4216 4284 38.37
India 635 6.60 a7.81 20.08 892 885  20.56 9.15 9.38 9.40 965 1144 1162 1256
Indonesia 2069 22092 22080 a22.55 a21.74 2132 22077 2031 2295 4493 3233 3622 3472 3047
Ireland 3760 3527 3587 3781 4158 4347 4661 4666 4720 5870 5856  62.03 . .
Italy 1521 1545 1456 1510 1770 1874 2080 2028 2042 2025 1916 2049 2044 19.68
Japan 959 069 2935 033 872 869 B.76 9.08 10.09 10.29 9.61 10.18 9.91 .
Korea 244 22019 21889 21925 21946 21965 22083 2047 2355 3630 3012 2987 2898 2749
Latvia 2362 2961 3278 3135 3051 2773 2887 2781 27.23
Lithuania . . . 2641 3027 3233 3083 2780 2455 2717  30.14

Malawi 15.09 19.73  18.80 . . 2376 2468 1821 1894 2244 2241 2008  24.03 .
Malaysia . . 650 24768 248.83 253.01 a53.78 57.71 5826 7546 7837 7717 7337 7187
Malta 46.60 47.88 4842 5418 5523 . . 5094 5181 . 5563 . 53.02 .
Mexico a1562 21528 21321 21165 1167 21282 223.09 24.09 2227 2179 2213 2228 20.08  20.02
Morocco a17.52 21923 21698 217.06 218.02 219.88 2165 2059 2199 2160 2297 2338 2473 2589
Mozambique . . . . . 1184 1407 1355 1255 . . . 2161 .
Netherlands 3441 3408 3465 3338 3494 3629 3781 3898 4227 4194 4134 4550 4495 4378
New Zealand 22,03 2244 2414 516 2511 2521 2439 2368 2309 2382 2417 2774 2888  26.80
Peru 18.88 1370 1537 10.58 1091 1091 10.80 1134 1228 1140 1288 13.99 1387 14.27
Philippines 21742 21693 21853 218.69 218.94 2080 23.97 2401 2849 3603 3706 39.73 3287 33.12
Poland . 2446 1796 1809 1670 19.01 2372 2009 1793 1881 1741 1984 19.68 20.35
Portugal 2291 2267 2035 1898 2036 2140 2261 2257 2306 2288 2187 2281 2263

Russian Federation . . . . . . 2410 2334 2934 4018 4160  34.56 .
Singapore 64.49 61.79 6041 5943 6786 6830 66.79 6413 7070 7006 7059 7046 7223
Slovak Republic . . 4025 3899 3362 3522 3650 3873 4470 . .
Slovenia . . . 4112 3704 3821 3452 3474 3574 3537 3253 3536 3692 3330
Spain 1406 1316 1311 1320 1560 1773 18.83 19.74 2042 2127 2030 2210 2242 21.20
Sri Lanka 21839 21944 21819 22058 2163 a21.35 . . 2427 . 2340 . 2609 2381
Sweden 2346 2245 2165 2180 2476 2881 23016 28.03 3003 3029 3056 3204 3216 30.74
Switzerland 2825 2749 2676 2766 2812 2794 2737 2813 3047 3089 3218 3451 3312
Tanzania . . . . . . . . 1391 1145 1129 1192 1299

Thailand a30.67 229.53 231.05 23230 23299 3367 3577 2716 3478 4219 4165 4494 4356 .
Turkey 21419 1174 21239 21283 21207 21833 1719 1593 1912 2045 1879 1848 2461 2072
Uganda . . . . . 10.61 875 1025 9.80 8.72 1017 8.96 9.21 8.94
United Kingdom a18.57 21935 21878 219.03 22021 a21.09 22229 2331 2294 2160 2138 2240 2158 20.82
United States 8805 839 884 890 878 905 969 9.65 9.89 9.39 9.12 9.33 8.67 8.14
Uruguay 2045 22014 217.01 21677 21617 21683 21610 1633 1650 1601 1428 1474 1462 1863
Venezuela 28.88 34.87 2657 2123 2252 2643 2261 3156 2272 1643 1852 2493 2064 27.12
Zambia 2150 27.01 3047 16.77

Source: own calculation based on GTAP (2003) and World Bank (2004), values marked with * are based on

GTAP (1998) and World Bank (2004)

-95.



Table 5: Openness based on the IFR measure of 56 countries, 1989-2002, % of current GDP

Country name 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina 2878 492 635 881 2969 211.02 21048 1151 1333 1347 1196 1198 1055 13.05
Australia 218.94 217.82 21726 218.26 219.26 219.84 22088 2011 2018 2187 2140 2297 2176  22.02
Austria 3923 3899 39.01 3773 36.66 3795 3980 4212 4562 4573 4788 5388 56.04 54.90
Bangladesh 1570 1385 1281 1379 1439 20.27 18.88 19.09 18.44 . . 2091

Belgium . . . . . . . . 1836 . 8500 99.89 101.04

Brazil a5.56 6.28 719 759 839 2838  20.50 8.90 9.81 967 1223 1246 1474

Canada a26.11  226.07 226.09 227.74 230.62 23342 23428 3448 3763 39.75 3961 4033 3844

Chile a32.83 232.04 22942 23012 230.86 228.80 229.76 31.01 3133 33.05 2801 3056 34.10 .
China a18.23 21611 217.89 2135 226.61 22414 22223 1964 1876 1747 1973 2396 2422 26.69
Colombia 21646 218.04 21614 217.22 22164 217.72 21807 1752 1780 1816 1623 1772 1981 19.70
Croatia 52.82 4401 4698 4755 5587 4729 4913 5085 5463 58.38
Czech Republic . . . . 5318 5345 5752 5865 6109 5960 6166 7293 7385 67.78
Denmark a33.76 23248 233.20 23148 22998 232.02 23312 3268 3461 3630 3689 4175 4188 4299
Estonia . . . . . . 6172 8594 11007 103.73 9469 11518 11231 111.55
Finland a26.32 22515 223.72 22630 228.34 230.35 230.06 3132 3233 3145 3079 3527 3353 3168
France 2397 2390 23.86 2287 2211 2214 2251 2294 2442 2546 2595 3012 2942 2739
Germany a26.59 2551 22653 24.87 22231 22311 22384 2445 2676 2768 2873 3333 3329 3161
Greece 27.05 26.82 2717 2667 2694 2487 2542 2574 2562 . 3274 3855 33.60 .
Hungary 3588 3798 3971 3657 3893 4210 4267 4873 5505 6409 6792 7922 7626 67.81
India 2898 2931 2981 21236 21064 21079 21260 1267 13.09 13.81 1436 1481 13.89 14.70
Indonesia a21.34 22416 225613 2523 223.94 2432 22657 2533 2678 4070 2515 3163 3198 27.75
Ireland 57.60 5457 5527 55.02 5546 61.99 6543 6511 66.01 8392 7725 8345 . .
Italy 21.05 2059 1944 1985 19.65 21.00 2353 2130 2283 2326 2326 27.08 2629 2547
Japan a9.51 21029 2912 2842 760 2778 2852 10.04 10.53 9.77 932 1024 10.84 .
Korea a31.49 23146 23151 23010 228.38 229.74 23265 3430 3634 36.77 3593 4155 4083  39.02
Latvia 26.57 4169 5887 59.54 6422 5371 5450 5542 56.48
Lithuania . . . 4487 6372 6587 6780 6155 5239 5417  58.52

Malawi 46.16  44.82  48.06 . . 5458 4382 3330 3947 3899 4740 4095 40.08 .
Malaysia . . 8736 97948 28209 29570 210379 9464 9658 98.34 100.09 108.95 10221 100.81
Malta 98.65 106.33 10544 10549 11210 . 103.91  95.18 . 9778 . 95.03 .
Mexico a19.72 22036 220.00 221.06 219.86 222.66 229.58 31.04 3148 3395 33.16 3356 3054 29.69
Morocco a27.38 23043 22830 229.87 220.02 231.23 23440 30.02 3231 3288 3250 39.03 3710 37.39
Mozambique . . . . . 6165 4561 3795 3144 . . . 46.22 .
Netherlands 53.92 5231 5234 5137 4986 5424 5473 5668 6194 6110 6333 7184 6813 65.65
New Zealand a27.75 22922 227.87 23142 22973 230.75 230.57 2926 2931 3125 3356 36.15 3468 3375
Peru 1487 1407 1667 1466 1587 1576 1745 1780 1830 1851 1850 1793 17.65 17.49
Philippines a29.86 23319 232.31 233.60 240.20 24248 24747 5245 6393 63.74 5257 5368 51.16  50.61
Poland . 2447 2794 2671 2769 2613 3259 3313 3215 3378 3398 3661 3352 33.92
Portugal 3942 4064 3732 3487 3413 3571 3628 3705 3888 40.03 4052 4370 4154

Russian Federation . . . . . W 2222 2301 2732 2678 2331 2378 .
Singapore 188.34 17451 16558 166.37 16642 17422 167.39 16224 146.70 162.33 173.55 165.80 163.85
Slovak Republic . . 5378 5519 6386 6526 69.85 6387 73.82 . .
Slovenia . . . 5723 5948 5872 5824 5772 59.03 59.26 57.08 6352 6133 5745
Spain 2097 2013 19.95 1996 19.00 2111 2302 2360 2481 2777 2729 3316 3228 29.37
Sri Lanka a39.15  41.21 24216 244.30 246.95 249.40 . . 4724 . 46.93 . 4487 4264
Sweden a31.75 22085 227.09 227.00 229.03 233.78 234.08 3258 3547 3743 3743 4190 4090 3729
Switzerland 3741 3526 3321 3174 3041 3075 3086 3197 3505 3616 36.87 4123 40.52
Tanzania . . . . . . . . 2667 2785 2643 2357 25.02
Thailand 24170 24581 24619 24568 246.63 248.14 25314 50.32 5685 4726 5206 63.75 66.57 .
Turkey 216.81 216.65 215.86 21647 218.26 220.58 22381 2757 3019 2795 2694 3159 3235 3043
Uganda . . . . . 3280 2820 3083 3173 3287 2948 3393 3723 38.60
United Kingdom a27.80 226.82 22446 2525 226.60 227.61 228.74 2951 2843 2811 2821 3040 2955 28.16
United States 210.37 21043  29.99 21021 21053 211.25 21188 1195 1225 1227 1303 1442 1330 1315
Uruguay 21840 218.34 21811 219.76 22152 222.05 22008 2030 2099 2101 1944 2086 2051 21.26
Venezuela 2247 1999 26.84 2993 28.04 2346 2227 2054 2070 2047 1748 1683 1799 1648
Zambia 2815 4268 3576  40.79

Source: own calculation based on GTAP (2003) and World Bank (2004), values marked with * are based on

GTAP (1998) and World Bank (2004)
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4.3.2 Classifications of exchange rate arrangements

The classification of exchange rate regimes is carried out by means of two different ap-
proaches (see Bordo, 2003 and Bubula and Otker-Robe, 2002). The first classifies exchange
rate regimes de jure. A list of exchange rate arrangements, as in Section 2.3.1, is established
and the countries are then classified by what policy makers of the countries say they will do.
This approach is justified on the grounds that announcing a regime has vital credibility ef-
fects. The International Monetary Fund (IMF) with the annual reports on “Exchange Ar-
rangements and Exchange Restrictions” and several authors like Ghosh et al. (2003) have

taken this method.

The second approach classifies exchange rate arrangements de facto. It is assumed that for
various reasons, such as ‘fear of floating’ and the lack of credibility, policy makers deviate
from what they have said with what they actually do. This method tries to adjust for this prob-
lem, inferring a de facto classification system. Prominent contributions are from Levy-Yeyati

and Sturzenegger (2001) and Calvo and Reinhart (2000).

We have chosen the widely accepted data base of Levy-Yeyati and Sturzenegger (2002) as the
source of data for the exchange rate regimes of 172 countries between the years 1974 and
2000. Their data base groups exchange rate regimes in two different ways. The 5-way classi-
fication consists of ‘inconclusive’ (1), ‘float’ (2), ‘dirty’ (3), ‘dirty/crawling peg’ (4), and ‘fix’
(5), whereas the 3-way classification is made of ‘float’ (1), ‘intermediate’ (2) (which includes

dirty and crawling pegs), and ‘fix’ (3).

4.4 Characterization of actual openness towards international trade
4.4.1 Methodology

The empirical analysis of the differences between the concept of traditional openness and ac-
tual openness tries to disclose whether indicating openness using value-added based openness
indices rather than the traditional ones leads to systematic effects on the degree of openness
towards international trade. After a first characterization of the alternative methods of measur-
ing trade openness by means of a visual analysis of the degrees of openness of 53 countries
for the year 2001, the visual analysis is complemented by a more sophisticated analysis of 682
observations of 56 countries’ degrees of openness between the years 1989 and 2002. This
begins with a frequency distribution analysis that highlights key characteristics of the out-

comes of the traditional and actual openness indices by means of standard statistical meas-

-97-



ures. The countries’ rank order of openness is accentuated by a correlation analysis using the
Spearman measure. Finally, a regression analysis based on the ordinary least squares method
estimates the elasticity of the degree of actual openness due to a change in the level of tradi-

tional openness.

4.4.2 Results and interpretation

The visual analysis of the results of the traditional and actual openness measures is based on
53 countries out of the 56 countries in the full sample for the year 2001. This is because no
data was available for Ireland, Slovak Republic, and Zambia in the most recent year that had
the most cross-country data available. On its left-hand side, Table 6 lists the degrees of open-
ness calculated by the two measures of openness (the value-added based and traditional open-
ness concept) on the export and import side of the countries. On the right-hand side, the rank
order of the four openness indices is displayed. These rank orders begin with one for the
country with the lowest degree of openness and increase in rank up until the most integrated

economy.
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Table 6: Actual and traditional openness to international trade for 53 countries, 2001

ng(;(;entofGDP, Export side Import side Eggrorder, E;(iz(;rt In;i%(;rt
Country name EDR ER IFR IR | Country name EDR ER Country name IFR IR
Argentina 108 115 105 10.6 | United States 1 1 Argentina 1 1
Australia 186 216 21.8 21.8|Japan 3 2 Japan 2 2
Austria 382 551 56.0 56.2|Argentina 5 3 United States 3 3
Bangladesh 105 136 209 20.9|Uganda 2 4 India 4 4
Belgium 56.2 1084 101.0 101.9 |Brazil 7 5 Brazil 5 5
Brazil 1.8 133 147 148 |India 6 6 Peru 6 6
Canada 313 428 384  38.9|Bangladesh 4 7 Venezuela 7 7
Chile 265 339 341 341 Tanzania 8 8 Colombia 8 8
China 204 258 242 244 |Peru 9 9 Uruguay 9 9
Colombia 158 175 198  19.8 | Uruguay 10 10 Bangladesh 10 10
Croatia 350 471 546  54.6 | Colombia 11 11 Australia " "
Czech Republic 436 712 738 739 Australia 12 12 Russian Federaton 12 12
Denmark 347 477 419 420 |Venezuela 17 13 China 13 13
Estonia 594 1024 1123 112.3| Greece 18 14 Tanzania 14 14
Finland 29.7 405 335 33.6 China 15 15 ltaly 15 15
France 243 308 294 29.8|Poland 13 16 France 16 16
Germany 276 357 333 34.1|Mozambique 20 17 United Kingdom 17 17
Greece 216 253 336  33.6 | United Kingdom 19 18 Mexico 18 18
Hungary 428 730 763 76.3|ltaly 16 19 Indonesia 19 19
India 1.6 133 139 13.9|Mexico 14 20 Turkey 21 20
Indonesia 347 425 320 321 | Malawi 23 21 Spain 20 21
Italy 204 274 263 26.6| Spain 21 22 Poland 23 22
Japan 99 13 108 11.0|Portugal 22 23 Finland 24 23
Korea 29.0 422 408 411 |France 24 24 Greece 25 24
Latvia 2718 420 554  55.4 | Morocco 26 25 Germany 22 25
Lithuania 301 478 585 585 | Turkey 25 26 Chile 26 26
Malawi 240 29.0 401  40.1]| Chile 28 27 New Zealand 21 27
Malaysia 734 116.2 1022 102.7 | Germany 29 28 Morocco 28 28
Malta 53.0 842 950 95.0 | New Zealand 31 29 Uganda 29 29
Mexico 201 276 305 30.7 | Russian Federation 39 30 Canada 30 30
Morocco 247 319 371  37.1|SrilLanka 27 31 Malawi 31 A
Mozambique 216 264 46.2 46.2|Finland 33 32 Switzerland 32 32
Netherlands 450 739 681 68.7|Latvia 30 33 Sweden 34 33
New Zealand 289 358 347 34.7 |Korea 32 34 Korea 3 M4
Peru 139 157 17.6  17.7 | Indonesia 41 35 Portugal 35 35
Philippines 329 501 512 51.2|Canada 35 36 Denmark 36 36
Poland 19.7 260 335 33.6 | Switzerland 38 37 Srilanka 37 37
Portugal 226 302 415 41.6|Sweden 36 38 Mozambique 38 38
Russian Federation 346 369 238 24.0 Croatia 42 39 Philippines 39 39
Singapore 705 176.1 1658 166.6 | Denmark 40 40 Croatia 40 40
Slovenia 369 596 613 61.3]Lithuania 34 41 Latvia 41 41
Spain 224 30.0 323 324 | Philippines 37 42 Austria 42 42
Sri Lanka 26.1 387 449  44.9|Austria 44 43 Lithuania 43 43
Sweden 322 464 409 41.0] Slovenia 43 44 Slovenia 44 44
Switzerland 331 437 405 40.7 | Thailand 46 45 Thailand 45 45
Tanzania 13.0 149 250 25.0 | Czech Republic 47 46 Netherlands 46 46
Thailand 436 680 66.6 66.8|Hungary 45 47 Czech Republic 47 47
Turkey 246 320 323 324 |Netherlands 48 48 Hungary 48 48
Uganda 92 118 372 37.2|Malta 49 49 Malta 49 49
United Kingdom 216 269 295 299 Estonia 51 50 Belgium 50 50
United States 8.7 99 133  13.7|Belgium 50 51 Malaysia 51 51
Uruguay 146 169 205 205 Malaysia 53 52 Estonia 52 52
Venezuela 206 229 18,0 18.0 | Singapore 52 53 Singapore 53 53

Source: own calculation based on GTAP (2003) and World Bank (2004)
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A degree of openness of zero percent of the gross domestic product indicates a closed econ-
omy which finds itself in a status of complete autarky. The higher the empirical value is, the
more significant the international trading partners for the country due to trade. The figures of
Table 6 are to be interpreted as follows: For example, Argentina’s role within the world econ-
omy is expressed in the degrees of openness based on the two openness concepts. The value
of the countries exports (imports) account for 11.5 (10.6) percent of all of the domestically
produced commodities (ER and IR). Argentina’s rank order reveals that it is considerably
closed towards exports (imports) with a rank of 3 (1). A substitution of the measurement of
trade openness based on the traditional openness concept to the value-added based approach
leads to degrees of openness which reflect the income effects of international trade due to the

production structures in Argentina and abroad.

Openness on the export side declines to 10.8 percent (-0.7 percentage points) of the gross do-
mestic product because the production process of exports involves domestic factors of
production and imported intermediate commodities (EDR). Imported intermediates transfer
income abroad based on their purchase. Since Argentina employs relatively more domestic
factors of production in industries to create exports than other countries do, its rank increases
to 5 (from 3). This inconspicuous result is very interesting. The innovative actual openness
concept gives a totally new insight into the production structures of economies. It is now
possible to quantify the effects of the outcomes of the interdependences of industries within
an economy. A country that consists of firms which mainly import intermediate or final
commodities for the purpose of the re-export of commodities creates a small fraction of
income in the domestic economy and transfers most income to its foreign trading partners.
This is not the case in Argentina since its position in the rank order even rises. Argentina
mainly exports domestic resources. The type of production in Argentina also justifies why the
openness on the import side declines to only 10.5 (-0.1 percentage points) of the national
income and why there is no change (1) in the rank (EDR). Only rarely does Argentina import

commodities that it exported as intermediate commodities and which were processed by

Iﬁqrg%ll%% E{agﬁﬁ%ﬂi‘f&%&%fe the empirical realizations of the degrees of openness of the 53 coun-
tries in the year 2001, listed in Table 6, on the export side and import side, respectively. The
horizontal axes arrange the countries in increasing order of their position within the rank order
of the traditional openness measures. The vertical axes display the empirical outcomes of the

traditional and actual openness concept, respectively.
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Figure 4: Actual and traditional openness on the export side for 53 countries, 2001
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Source: own calculation based on GTAP (2003) and World Bank (2004)

The first and most striking result of the diagram is that the degrees of openness towards inter-
national trade, measured by the actual openness concept (EDR), are in all cases lower than if
they are calculated on the basis of the traditional IER measure. The EFR index indicates the
proportion of income that is transferred abroad for the purchase of intermediate commodities,

which are assembled in exports.
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Figure 5: Actual and traditional openness on the import side for 53 countries, 2001
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Source: own calculation based on GTAP (2003) and World Bank (2004)

Figure 5 reveals that the degrees of trade openness on the import side are not significantly
smaller when they are measured with the actual openness method (IFR) rather than the tradi-
tional method (IR). The IDR index indicates that all countries export intermediate commodi-
ties (which are imported again due to intermediate or final commodities) to only a very small

fraction. Consequently, this creates nearly no income in the domestic economy.
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Subsequent to this, Figure 6 gives an alternative impression of the structure of traditional
openness towards international trade. Identical to the previous tables, the horizontal axis of
the diagram puts the countries in increasing order of their ER values. The vertical axis shows
the outcomes of the new EDR and EFR measures, expressed as shares of the traditional ER

index.

Figure 6: Structure of traditional openness on the export side of 53 countries, 2001
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Source: own calculation based on GTAP (2003) and World Bank (2004)

The figure clearly discloses the tendency of a decreasing share of domestic factors of produc-
tion embodied in exports (EDR) the more commodities a country exports in relation to all
produced commodities (ER). The interpretation of this result might be that the more open an
economy is, the more likely it is that a country’s production structure is determined by an in-
creased share of firms that re-export imported intermediate and final commodities. The import
side of the economies is not illustrated because of the small differences between the actual

and traditional openness concept.

After this overview of 56 countries for the year 2001, the section proceeds with a frequency
distribution analysis of the indicators of the traditional and actual openness concept for the
same 56 countries but for the years between 1989 and 2002, which leads to 682 observations.
Table 7 lists the results of the analysis with standard statistical measures.The Jarque-Bera test

of a normality distribution is also included (Jarque and Bera, 1987). Like always, a small
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probability value leads to a rejection of the null hypothesis that the underlying distribution of

the observations is a normal distribution.

Table 7: Frequency distribution analysis of openness of 56 countries, 1989-2002

Sample 1682 Export side Import side
Observations 682 EDR ER ‘ IFR IR
Mean 24.986 35.964 38.123 38.241
Median 22.284 28.072 30.858 30.911
Maximum 78.374 181.89 188.34 189.37
Minimum 4.5769 5.8391 4.9210 4.9239
Range 73.798 176.05 183.42 184.44

Standard deviation 13.267 28.404 27.893 27.979
Variation coefficient 0.5310 0.7898 0.7316 0.7316

Skewness 1.3695 2.6804 2.5187 2.5316
Kurtosis 5.3521 12.242 11.187 11.273
Jarque-Bera 370.38 3244.0 2625.5 2673.6
Probability 0.0000 0.0000 0.0000 0.0000

Source: own calculation based on GTAP (2003, 1998) and World Bank (2004)

Table 7 discloses that all empirical realizations of the degree of openness indicate a lower
importance of the international trading partners if they are based on the actual concept instead
the established openness concept. Both methods describe the same economic situation a coun-
try faces but the new approach clearly reveals that exports create less income in the producer
country than suggested by the standard trade shares. Second, the EDR measure has the ten-
dency to increase with the ER index because exports employ production factors. The more

exports are produced, the more factors of production are involved in the production process.

Third, the shape of the distribution of the EDR index, in contrast to that of the ER indicator,
reflects that the imported intermediate products that a country demands to produce exports, as
a share of the gross domestic product, become increasingly important the more open an econ-
omy is. Consequently, the actual openness reveals that a more open economy’s fraction of
domestic factors of production (out of the total production inputs) need be less than that of a
less open country. In addition, countries are more similarly open when the value-added based
openness concept is applied to calculate their degrees of openness instead of the conventional

approach.

Next, Table 8 lists the results of the rank order correlation analysis which characterizes the
different rank orders of the 56 countries by means of the Spearman measure of rank order

correlation.
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Table 8: Rank order correlation analysis of openness of 56 countries, 1989-2002

Sample 1 682

Observations 682 ER R
EDR 0.986251 /
IFR / 0.999933

Source: own calculation based on GTAP (2003, 1998) and World Bank (2004)

The outcomes of the Spearman measure indicate a very strong correlation between the indices
of the traditional and actual openness approach. This is the case on the export side because the
traditional openness concept increasingly overestimates the effect of trade on the domestic
economy the more commodities a country exports in relation to the gross domestic product. In
more open economies, the focus of firms to re-export imports determines a larger fraction of
imports than in less open countries. Firms which redistribute final commodities or process the
finishing of imported intermediate commodities employ less domestic factors of production
and thus contribute less to national income than other firms which produce the exports

primarily with national intermediate commodities in all processing stages.

In contrast to the established openness concept, the actual openness concept is able to clearly
describe the situation that open countries consist of more re-exporting firms than closed coun-
tries since this kind of production structure is less able to create income in the domestic econ-
omy. This result indicates that the measures of actual openness account for the same aspects

of openness to trade as the indices of traditional openness but they do it with more accuracy.

There is almost no variation in the ranking of the countries on the import side because the
traditional openness index almost adequately indicates the amount of income that domestic
residents have to spend for imports. The actual openness index improves the traditional one
by taking the redistribution of income generated by exports into account. However, but the
value of exported intermediates which are assembled in imports is extremely small for all

countries.

Consequently, this means that the innovative value-added based openness measures describe
the same aspects of international trade as the established concept of openness. Since the main
drawback of most approaches which try to adjust the traditional trade shares is the very poor
correlation with the established indices, the outcome presented here clearly indicates the ad-
vantage of our new concept of actual openness over many alternative openness methods (see

Section 3.1).

Finally, the regression analysis accentuates the openness-elasticity of the actual openness

indices. The following specifications of the regression equations are useful:
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(90) logEDR, =¢, +¢,logER, +u,, t=12,...,682 and
91) logIFR, =¢, +¢,logIR, +u,, t=12,...,682.

The index ¢ represents the economy with the number ¢ in the sample. The estimator ¢; in equa-
tion (90) measures the induced percentage change of EDR, when ER, increases by one per-
cent. Equation (91) is to be interpreted in the same way. The ordinary least squares (OLS)
method is applied after making sure that the standard assumptions of functionality, of no
autocorrelation, normality and homoscedasticity of the residuals are valid for the chosen

specifications. The final estimation results are demonstrated in Table 9.

Table 9: Regression analysis of openness of 56 countries, 1989-2002

Sample 1682

Observations 682 | = R
EDR 0.790373" /

IFR / 1.002259***

Source: own calculation based on GTAP (2003, 1998) and World Bank (2004)
Note: *** 1 percent significance level

The upper left-hand value of the table supports the result of Table 7; the domestic production
factors are increasingly less embodied in the production process of exports in relation to im-
ported intermediate commodities the more open an economy towards trade is. An increase of
exports in relation to the gross domestic product (ER) of 1.0 percent raises the wealth at home
only 0.79 percent (EDR). The value added of exports at home is lower than the traditional
openness concept suggests because a part of the induced income is transferred abroad by
means of imported intermediate commodities. As a consequence, the innovative value-added
based openness method is able to quantify the magnitude of the different sources of produc-
tion inputs by taking production linkages in the exporting sectors and their supplying sectors
into account. The lower right-hand value of Table 9 indicates that an increase of the IFR in-
dex of 1.0 percent occurs when the IR raises 1.0 percent. This outcome meets that of Table 7.
The following table reproduces Table 9 in detail for the EDR measure, presenting all relevant

estimation results for a representative dependent variable.
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Table 10: Estimation results of openness on the export side

Dependent Variable LOG(EDR) Sample 1682
Method Least Squares Included observations 682
Variable Coefficient Std. Error t-Statistic Prob.

C 0.430713 0.017293 24.90626 0.0000

LOG(ER) 0.790373 0.005053 156.4205 0.0000
R-squared 0.972959 Mean dependent var 3.086267
Adjusted R-squared 0.972920 S.D. dependent var 0.522511
S.E. of regression 0.085985 Akaike info criterion -2.066362
Sum squared resid 5.027514 Schwarz criterion -2.053092
Log likelihood 706.6294 F-statistic 24467.39
Durbin-Watson stat 1.999062 Prob(F-statistic) 0.000000

Source: own calculation based on GTAP (2003, 1998) and World Bank (2004)

4.5 Influence of the actual openness concept on the explanation of the choice of exchange
rate regimes

4.5.1 Methodology

The following regression analysis tests whether the swap from measures of the established
method to the value-added based method for calculating the degree of openness affects the
quality of trade openness to explain the choice of exchange rate regimes. This simple com-
parative test of four traditional and four actual openness indices is performed on the basis of
the ordinary least squares method and includes 525 (514) observations for the 5- (3-) way
classification of exchange rate arrangements of 54 out of 56 countries within the years 1989
and 2000. The countries Hungary and Malta are not included since no data of exchange rate
regimes are available from the data base of Levy-Yeyati and Sturzenegger (2002). In addition,
for a few countries some years are missing where an exchange rate regime was not reported

by Levy-Yeyati and Sturzenegger (2002).

4.5.2 Test results and interpretation

The test of the potential association between the degree of openness and the choice of ex-
change rate regimes is performed for the traditional openness concept with measures which
include all traded commodities (ER and IR) as well as only manufactured commodities (ER;
and IR3). The latter openness measures are chosen since some studies do not take the trade of
services into account. For the actual openness concept, the EDR and IFR openness indices are
used, which also consist of all tradables. Measures which accentuate the significance of
international trade for domestic non-skilled labor (EDR;) and capital (EDR3) are chosen in

order to reveal whether a left-wing (right-wing) government that is in favor of non-skilled
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to reveal whether a left-wing (right-wing) government that is in favor of non-skilled labor

(capital) has an impact on the selection of exchange rate arrangements.
The specifications of the regression equations for the EDR measure are:

(92)  ERRS5, =¢EDR, +4,, £=12,...,525 and
(93)  ERR3, =¢EDR, +4i,, t=12,...,514.

Equation (92) represents the test for the 5-way classification of exchange rate regimes and, in
turn, equation (93) specifies the test for the 3-way classification of exchange rate arrange-
ments. The index ¢ stands for the observation with the number ¢ in the sample. The estimator
¢ 1s positive if trade openness is positively correlated with the likelihood to choose a fixed
exchange rate regime. In addition, the specifications for the alternative seven indices of trade

openness are similar to equations (92) and (93).

Table 11 displays the final estimation results of the relationship between trade openness and

the choice of exchange rate systems.

Table 11: Regression analysis of exchange rate regimes of 54 countries, 1989-2000

ERR5: Observ. 525

ERR3: Observ. 514 ERRS ERR3

EDR 0.1184**  (38.980) 0.0688***  (37.531)
ER 0.0653***  (27.593) 0.0378**  (26.930)
IFR 0.0654***  (29.445) 0.0380***  (28.609)
IR 0.0652***  (29.422) 0.0379**  (28.585)
ER3 0.0946*  (24.367) 0.0551**  (23.867)
EDR1 0.3344**  (36.910) 0.1955***  (36.175)
EDR3 0.2419"**  (34.040) 0.1396**  (32.343)
IR3 0.0932***  (26.443) 0.0541**  (25.723)

Source: own calculation based on Levy-Yeyati and Sturzenegger (2002), GTAP (2003, 1998) and
World Bank (2004)
Note: *** 1 percent significance level, t-statistics in parentheses

All the estimators in Table 11 have positive signs as expected and are statistically significant.
This result matches most studies (see, for example, Juhn and Mauro 2002). The t-statistics
measure is chosen as a simple proxy for the quality of prediction of the alternative trade
openness indices. It indicates that all measures of the actual openness concept outperform the
counterparts of the traditional approach in predicting the exchange rate regime selection. In
addition, the t-statistics are higher for the 5-way classification of exchange rate regimes than

for the 3-way classification of exchange rate regimes in all cases except for IR3. Table 12
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reproduces Table 11 in detail for the EDR-ERRs specification, presenting all relevant estima-

tion results for a one dependent variable.

Table 12: Estimation results of the EDR measure

Dependent Variable ERR5 Sample 1525
Method Least Squares Included observations 525
Variable Coefficient Std. Error t-Statistic Prob.

EDR 0.118361 0.003036 38.97992 0.0000

R-squared -0.967774 Mean dependent var 3.502857
Adjusted R-squared -0.967774 S.D. dependent var 1.357230
S.E. of regression 1.903886 Akaike info criterion 4127574
Sum squared resid 1899.385 Schwarz criterion 4135695
Log likelihood -1082.488 Durbin-Watson stat 0.585225

Source: own calculation based on Levy-Yeyati and Sturzenegger (2002),
GTAP (2003, 1998) and World Bank (2004)
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5. New indices of bilateral trade openness*
5.1 Value-added based adjustment of traditional shares of trade

The standard cost-benefit analysis of monetary integration states that if a potential client
country trades extensively with the member countries of a single currency area then adopting
the anchor currency might be a sound strategy (see Section 2.3.3). In general, the traditional
measures of trade openness are applied in the analysis which accentuate the bilateral trade
relationships within the region, such as the intra-regional export ratio and the intra-regional
import ratio (see Section 2.2.3). As described in Section 3.1, the conventional international
shares of trade show evident limitations in appropriately indicating the significance of interna-
tional trade linkages. Since the bilateral trade shares of the traditional concept of openness put
emphasis on a specific part of international trade without any conceptual differences, these
bilateral openness proxies demonstrate the same drawbacks as the international ones. The
same adjustment approaches of the traditional international trade shares can be found in eco-
nomic literature for the bilateral counterparts. Consequently, we feel legitimized to expand the
innovative value-added based method of measuring openness, presented in Chapter 3, in such
a way that bilateral trade flows can be taken into account with the aim of improving the indi-

cation quality of openness towards bilateral trade.

In addition to openness indices which exclusively describe the association of trade between a
potential member and participating countries of a currency union (as proposed by the com-
mon cost-benefit analysis of monetary integration), extra-regional measures of openness are
constructed to highlight the significance of countries outside the monetary integration area. A

comparison of the similarity of intra- and extra-regional trade patterns and levels of the poten-

* The following papers which were accepted at conferences are partly based on Chapters 5 and 6: “Economic
Integration Models and Monetary Integration Analysis: A Reassessment of MERCOSUR”, paper for the confer-
ence “57th International Atlantic Economic Conference”, International Atlantic Economic Society (IAES), Lis-
bon, March 10-14, 2004; “Economic Integration Models and Monetary Integration Analysis: A Reassessment of
MERCOSUR?”, paper for the conference “Second Annual Conference”, Euro-Latin Study Network on Integra-
tion and Trade (ELSNIT), Inter-American Development Bank (IDB), Florence, October 29-30, 2004;

“How to Improve Performance of the Cost-Benefit Analysis of Monetary Integration?: An Application of the
Value-Added Based Economic Integration Model”, paper for the conference “Regional Cooperation and Eco-
nomic Integration: European and East Asian Experiences”, 4th international conference, Inha University and
University of Le Havre, Incheon, October 8-9, 2003; “How to Improve Performance of the Cost-Benefit Analy-
sis of Monetary Integration?: An Application of the Value-Added Based Economic Integration Model”, paper for
the conference “Economic Policies in the New Millennium”, international conference, Faculty of Economics at
the University of Coimbra (FEUC), Coimbra, April 16-17, 2004;

“Integration of the CEECs in the EU and their Participation in the EMU: A VEO and AGE Analysis”, paper for
the conference “Input-Output and General Equilibrium: Data, Modeling, and Policy Analysis”, Economic Mod-
eling (EcoMod) Network and International Input-Output Association (IIAO), Brussels, September 2-4, 2004.
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tial aspirant country and the member nations of the integration area might be a valid simpli-
fied method to assess whether the currency adoption of the potential entrant might result in

positive net benefits for the domestic economy or not.

For example, if a Central and Eastern European country (CEEC) which became a member
country of the European Union (EU) on May 1, 2004 is more tightly and intra-regionally inte-
grated due to trade than the 15 pre-accession member countries of the EU and if the CEEC is
less strongly oriented to extra-regional trading partners than the other member nations of the
EU, then there is a chance that the potential adoption of the euro could lead to positive net
benefits for the CEEC. This hypothesis is based on the assumption that the member countries
of the Economic and Monetary Union (EMU) that adopted the euro gain net benefits due to

their abandonment of their national currency (see Wang, 2004b).

Contrary to this, the common cost-benefit analysis of monetary integration postulates to em-
pirically calculate the net benefits (see Section 2.3.3). If the degree of openness towards intra-
regional trade of the potential client country surpasses its break-even degree of openness then
the net benefits are positive. This method assumes that it is possible to exactly identify the
cost and the benefit function of monetary integration that are necessary to determine the

44
break-even degree of openness.

The consideration of irrevocably fixed exchange rates might, in both methods, be influenced
by the choice of an appropriate measure of trade openness. A deviation in the calculated de-
gree of trade openness due to the change of, for example, the traditional shares of trade to-
wards the value-added based shares of trade is likely. This might affect the outcome of the
cost-benefit analysis of monetary integration and even result in a revision of the recommenda-

tion for a country to adopt the currency of a single currency area (see Wang, 2004a, 2003c¢).

This chapter presents the construction of the newly adjusted trade shares which are applied in
Chapter 6 for an empirical analysis of the above mentioned CEECs prospective adaptation of
the euro. In Section 5.2, the multi-regional input-output table with three regions — the candi-
date country, the integration area, and the rest of the world — as well as the multi-regional in-
put-output analysis of bilateral trade are illustrated. These offer the instruments necessary to

design the innovative measures of openness. Section 5.3 puts emphasis on the measurement

# Since the attempt to calculate a sound break-even degree of openness is beyond the scope of this contribution,
the net benefits due to monetary integration are discussed on the basis of the simplified method in Section 6.
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of the ‘actual openness’. Furthermore, Section 5.4 includes the presentation of the association

between actual openness and traditional openness.

5.2 An extended input-output framework
5.2.1 The multi-regional input-output table with three regions

The indication of actual openness in the case of bilateral trade is based on the multi-regional
input-output analysis of income effects due to bilateral trade. Wang (2004a, 2004b, 2003c)
introduce correspondingly the following input-output analysis. This analysis extends the
multi-regional input-output analysis of international trade as presented in Chapter 3 by means
of separating foreign countries into two groups — member countries of an integration area,
such as the EU or EMU, and countries which form the rest of the world. Since the analysis of
bilateral trade is based on the same theoretical foundation as the analysis of international
trade, it is performed in an open static Leontief system (see Leontief 1966, 1951). The GTAP
(2003, 1998) data bases serve as sources of data for the empirical analysis in Chapter 6 be-

cause they fit to the Leontief system with the level of detail required.

In addition, the adapted Isard system is the source of the multi-regional input-output table
with three regions in this study (see Section 3.3.1 and Isard, 1951). These three regions con-
sist of a certain country, the ‘home country’, the trading partners of the country which partici-
pate in an integration area, represented by the ‘integration area’ region, and those foreign
countries which are non-members of the integration area (the ‘rest of the world’ region). Each
region is represented by a distinct national input-output table. The two latter regions’ national
input-output tables consist of aggregations of the national input-output tables of the countries

within the regions. The multi-regional input-output table is illustrated in Figure 7.
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Figure 7: Multi-regional input-output table with three regions
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The input-output table is built in current dollar terms which refer to a period of one year. It is
assumed that each industry produces a homogenous product by using a homogenous technol-
ogy. Furthermore, it is assumed that the value of an exported commodity equals its import

value in the receiving countries.

Our illustration of the multi-regional input-output table begins with the output of commodi-
ties. The value of total output of commodity i of region k (Xj) is determined by the value of
the intermediate commodity 7 for all industries j in region & to produce output (X;) and the
value of the final commodity i for the components e of final demand of region £, including
exports, (Yiexk) as

4 3
(94) Xy =D Xy D Yoy, i=1234, k=123

J=l e=1
Commodity i represents food (1), other primary products (2), manufactures (3), or services
(4). In the same way, industry j stands for food industry (1), other primary production (2),
manufacturing (3), or services (4). Region k symbolizes the home country (1), the integration

area (2), or the rest of the world (3). The ‘integration area’ region stands for all regional trad-
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ing partners of the home country and the ‘rest of the world’ region includes those economies
outside the region. Demand e is that of the home country (1), in the integration area (2), or in

the rest of the world (3).

Additionally, industries need input to produce the output of commodities. The value of total
output of industry j of region k (Xj) is made up of the value of the received intermediate
commodities i (Xju), the value of imported intermediate inputs i from the regions / (X;x), and
the value of employed production factors g (W) in industry j of region &, which can be writ-

ten as

4 4
(95) X =D X+ 0D X+ D Wy, j=1234, k=123
i=1

5
i=1 Igk g=1

Region / denotes home country (1), integration area (2), or rest of the world (3). Production
factor g stands for unskilled labor (1), skilled labor (2), capital (3), land (4), or natural re-
sources (5). Since the value of an industry’s output, expressed in equation (94), equals the

value of required inputs in the same industry, as represented in equation (95), it follows that
(96) Xp=Xy, i=1234, j=i, k=123

The gross domestic product in region k (Y}) coincides with the compensation of all produc-
tion factors in region k (W) as well as the value of final demand (Y ) less the value of im-
ported intermediate commodities (X ) in region k, which is defined in symbols as

4 3 4
O7) Y, = ZZngk =2 Yiu _lezx"f’k’ k=123.

5
g=1 j=l1 i=1 e=l i=1 j=1 lek

The value of imported intermediate inputs is subtracted from the value of final demand be-
cause domestically produced final goods and services include imported intermediate inputs

which do not generate value added in the domestic economy.

5.2.2 Input-output analysis of bilateral trade relationships

The input-output analysis is an appropriate instrument for forecasting the income effects of
exports. In the first step, the influence of exports on industries’ total output is described.
Then, the analysis emphasizes the relationship between the induced total output and the nec-
essary primary inputs to produce the additional commodities. Consequently, the explanation

of the linkages between the final sector and the intermediate sector as well as the interdepend-

-114-



ences within the intermediate sector requires certain assumptions to be made about the pro-

duction processes within an economy.

A proportional relationship between total output of an industry and its essential intermediate
commodities is assumed. Returns to scale are presumed to be constant in the production proc-
esses. That is, inter-industry coefficients are supposed to be independent from the input of
production. The change in final demand is exogenously given to forecast the response of in-
dustries’ total output. Finally, it is assumed that a specific level of total output is only achiev-
able by a fixed combination of production factors. Consequently, it is not possible to substi-
tute factors. An efficient employment of production factors is only achievable if all industries
produce the amount of intermediate commodities that are required for the production for final

demand.

The illustration of the association between exports and total output begins with the inter-
industry coefficient, denoted by a;;. The inter-industry coefficient expresses the quantity of
commodity i which is required on average in industry j for the production of one unit of
commodity j in region k, which is in symbols:

Xijkk ..
(98) a,=—— Lj=1234, k=123

Xk
Since negative values of the inter-industry coefficient have no economic meaning, it follows

that

99)  a, 20, i,j=1234, k=123

The output level of commodity j of industry j in region k exclusively determines the amount

of a commodity i purchased by industry j, which can be expressed as

(100) X, =a, X, 6j=1234, k=123

ik

It follows that the value of total output of commodity i in region £, as stated in equation (94),

can be rewritten as

4 3
(101) Xy = zaijk Xjk+ZYiekk’ i=1234, k=123

Jj=1 e=1

By taking equation (96) into account, which states that the value of total output of an indus-

try’s commodity equals the value of total output of its inputs, equation (101) results in
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4 3
(102) X, =>la, X;+> Yo, i=1234 k=123
Jj=1

e=1

Next, we build a system of equations, based on equation (102), to represent the total output of
all commodities 7 in region & and solve the problem that X;; is located at the left and right-
hand side of the equation. The column vector of the values of commodities i demanded by the

final demand in region & (yx) can be defined as
3 3 3 3 T
(103) Ye = (zYlekkazYzekkazYsekkazthekkj , k=123,
e=1 e=1 e=1 e=1

Correspondingly, the column vector of the values of total output of commodities 7 required to

be produced in region k (X;j) to supply final commodities for final demand is introduced as
(104)  x, =(X,,,X,,. X5, X, ) s k=123,

The direct requirements table of the production processes in region k (Ay) represents the non-

negative square matrix of inter-industry coefficients of order four as

A A Qg Ay

a a a a
(105) A, = (aijk): 21k 22k 23k 24k k=123

A3y Az Agz Ay

Aup g gz Ay

Derived from the definitions in equations (103) to (105), equation (102) can be transformed

into a system of linear equations as
(106) x, =Ax,+y,, k=123.

Bringing both vectors of the value of total output of region & (x;) to the left side of the sign of
equality leads to

(107) x,-A;x, =y,, k=123.

The identity matrix of order four (B) can be defined in symbols as

l1forr=s
(108) B=(b,)= , b, ={

O for r # s.

S O o =
S O©O = O
S = O O
— o O O
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b,s symbolizes an element of the identity matrix with the row index » and the column index s.

Thus, equation (107) can be rearranged as

(109) Bx,-A;x,=y,, k=123

and then as

(110)  (B-A,)x,=y,, k=123

which results in the solution of the system of equations (106):
111y  x, =(B-A,)'y,, k=123

(B-Ay)' is an inverse matrix of order four and represents the fotal requirements table of the

production processes. It is defined as

fllk f12k f13k f14k
f f f f
(1 12) (B— Ak )71 _ (fijk): 21k 2k 23k 24k . k=123,
f31k f32k f33k f34k
f41k f42k f43k f44/f

The elements of the table are the interdependence coefficients, denoted by fj;. The interde-
pendence coefficient fj; stands for the quantity of commodity 7, which is required in the eco-
nomic system as a whole, for the production of one unit of commodity j as a final commodity

in region k.

Assume that the home country’s exporting industries sell goods and services to the member
countries of an integration area.”> These exports generate income equivalent to the value of
the exports — the export-induced value added. According to equations (94) and (95), these
exports need intermediate inputs from domestic industries for their production, imported in-
termediate commodities from industries inside and outside the integration area, and produc-
tion factors of the home country. Consequently, exports do not only create income in the
home country but also abroad via imported intermediate inputs. The production structures of
exporting industries and their supplying industries reflect the international competitive posi-
tion of these industries and thus the degree of the economy’s participation in the international
division of labor. The export-induced domestic value added represents the value of required
factors of production to produce exports in the country of interest. On the other hand, the ex-

port-induced foreign value added characterizes the value of the country’s demand for im-

* This view can be applied analogously to the trading partners in the rest of the world.
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ported intermediate products, which are included in the production process of the exports,

from the participating states of the integration area or the countries in the rest of the world.

The next step in the analysis of income effects due to bilateral trade links the change in total
output of region & (x4) to the induced income of production factors g in region k. Such a fore-
cast requires a description of the structure of the production factors employed in the indus-
tries. The direct requirements table of domestic production factors for region k, denoted by

Dy, is defined as

d d d d
d d d d
(113) D, = (dgjk): dy, dyy dyy dyy | A=123.
d d d d
d d d d

The elements of the matrix are the technical coefficients of the domestic production factors
(dgjx) which indicate the value of production factor g necessary for the production of one unit

output of industry ;j in region k:

Wg/k .
(114 dy=—% g=12..5 j=1234, k=123
Jk

Because negative coefficients represent no economic meaning, it follows that
(115 d, =20, g=12,..5 j=1234, k=123.

The column vector of export values of region k (yx) is defined as

(116) v, = (Y Youer Yoo Yo ) » k=123, ek

In addition, the compensation of production factors g can be expressed by means of the col-

umn vector of the income of production factors in region & (qx) as

(117) qk :(Q1k5Q2k9Q3kaQ4kaQ5k)Ta k:1a293-

The income of the production factors generated by exports (qx) is forecasted by relating the
employment of the production factors to the industries’ total output (x;) via the direct re-

quirements table of domestic production factors (Dy), which is expressed in symbols as

* Depending on the focus of the analysis, either economies in one of the regions / or all foreign countries are
taken into account to define the export vector.
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(118) q, =D,x,, k=123

This leads to the export-induced domestic value added of region k which represents the in-

come of all production factors g in region k created by exports.

Lastly, the value of imported intermediate commodities that the home country creates through
its exports is of interest. This is the value added that exports of the country k generate abroad
in region / represented by the export-induced foreign value added of region k in region . The

direct requirements table of imported intermediate products for region k (Cy) is defined as

Ciuk S Cis Cran

C C C C
(119) Clk _ (ciﬂk): 210k 20k 230k 241k k=123, lek

Caie  Caon Ca Caan

Caie Cao Cazie Casn

The elements of the matrix of order are known as the technical coefficients of the imported
intermediate inputs (c;). These ratios express the quantity of commodity i imported from
region / which is required in industry j for the production of one unit of commodity ; in region

k, which can be written as

Xz’jlk ..
(120) ey ="M 0j=1234 k=123, lek

Jjk
Identical to the previously presented technical coefficients, only positive values of the ratios
incorporate an economic meaning:

(121) ¢y 20, i,j=1,234, k=123, l¢k

The column vector of the value of imported intermediate commodities i in region k& bought

from region / is defined in symbols as
(122)  p, = (Pllk’lek’PSIk’PMk )T’ k=123, l¢k.

By taking the requirement of imported intermediate commodities from the region / in the pro-
duction processes of the industries in region k (Cy) into account, exports (yx) determine the
change of the value of imported intermediate inputs (px) via a change in industries’ total out-

put (xx), which can be expressed as

(123)  p, =C,x,, k=123, lek.
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The export-induced foreign value added of region k in region / stands for the value of all im-
ported intermediate commodities i of region k purchased from region / which are employed in

the production process of region k’s exports.

5.3 Actual openness of bilateral trade
5.3.1 Value-added based measures of openness towards an integration area

In the following, the innovative concept of actual openness towards bilateral trade is pre-
sented. First, emphasis is placed on the construction of value-added based indices of openness
towards an integration area and then on the trade shares for bilateral trade with trading part-
ners in the rest of the world. The introduction of the indices is based on the instruments of the
multi-regional input-output analysis of income effects due to bilateral trade. Since the indices
of bilateral trade openness and the measures of openness to international trade have the same
theoretical foundation, the value-added based indicators of openness towards international
trade can be derived from these proxies of openness. Sections 5.3 and 5.4 considerably en-
hance the construction of new measures of trade openness as presented in Wang (2004a,
2004b, 2003c) because not only are trading partners in the rest of the world added to those in
an integration area but the association of actual openness and traditional openness is also ac-

centuated in this study.

The intra-regional export-induced domestic value-added ratio index, abbreviated by IEDR,
indicates the importance of a country’s trading partners within an integration area due to the
income that its exports to the member countries generate within one year as a share of the
gross domestic product in the country as a percentage. In addition, the intra-regional export-
induced domestic value-added ratio of production factor g (IEDR,) accentuates the intra-
regional export for the income of a specific factor of production g. The openness indices are

defined in symbols as

T -1
Y :(Y1211’Y2211’Y3211aY4211) > Xy =(B_A1) Yy, 4, =Dx,,
le

1

(124)  IEDR, =100, and

5
IEDR = ) IEDR,.

g=1

Additionally, the degree of openness towards an integration area can be calculated by concen-

trating on the import side of a country. In this case, the intra-regional import-induced intra-
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regional value-added ratio (I1IR) indicator puts the export-induced regional value added of

the integration area (q and p,3) in relation to the national income in the domestic economy as

Y, = (Y1122>Y2122aY3122’Y4122)Ta X, = (B_Az)_l Y2 4, =Dyxy,
(125) Y; = (Y”33,Y2133,Y3133,Y4133 )Ta X3 = (B_A3)_l Yi» Pa =CuXs,

IR = 32100+ P2 100,
1 Yl
The ‘export-induced regional value added’ consists of the income created in the member
countries of the integration area via direct and indirect imports of the home country from the
integration area. q, represents the export-induced domestic value added of the integration area
due to exports to the home country and p,3 symbolizes the export-induced foreign value added
of the rest of the world in the integration area. Trading partners outside the integration area
require intermediate commodities from countries in the integration area (and the home coun-
try) to produce exports for the home country. This generates value added in the integration

area that is not due to the imports of the home country from the integration area.

A detailed analysis of the effect of imports from the integration area on the income of an ex-
plicit factor of production in the integration area brings about the intra-regional import-
induced intra-regional value-added ratio of production factor g (I1IRy) openness measure,

which is defined as

T 1 §
Y, :(Y1122’Y2122’Y3122’Y4122) > Xy :(B_Az) Y. 4, =DyX,,
T -
Y = (Y1133:Y21339Y31337Y4133) > X3 = (B_A3) Yi» Py =CuXs,

(126) Yy, = (P123,P223,P323,P423)T, X, = (B_ Az)_l Yoo qf =D,x,,
QF, &
5 £ ZPiZB
Qa ZQ§2 -
MR, =—£2100+ <= 100, and
Y
1 1

5
IR = ) IR,
g=1
The export-induced foreign value added of the rest of the world in the integration area is not
able to directly indicate the induced income of each production factor. It is assumed that the
assumption of a linear distribution of this export-generated value added among the production

factors is valid due to the relative weight of the production factors.
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5.3.2 Value-added based measures of openness towards the rest of the world

In some cases of the evaluation of a country’s level of trade integration with member coun-
tries of an integration area, it might be valuable to compare the degree of trade openness
against a benchmark. Such a benchmark could be the actual openness towards intra-regional
trade of other aspirant countries or participating countries. It might also be of interest to inves-
tigate how much actual openness towards intra-regional trade deviates from actual openness
towards the rest of the world (see Section 5.1). The extra-regional export-induced domestic
value-added ratio (EEDR) might be such a point of reference. This ratio emphasizes the im-
pact of the home country’s exports to the rest of the world on the income of the domestic pro-
duction factors. The adjusted trade share is supplemented by the extra-regional export-
induced domestic value-added ratio of production factor g (EEDR,) which adds the view on

the induced income of a single production factor g:

T 1
Y1 :(Y1311aY2311aY3311aY4311) s Xy :(B_Al) Yy, 9, =Dx,
le

1

(127)  EEDR, = 100, and

5
EEDR = z;EEDRg.
=
The concept of actual openness distinguishes between participants of an integration area and
non-members (also on a country’s import side) by means of the extra-regional import-
induced extra-regional value-added ratio (EIER). The EIER index expresses openness to
trade through the export-induced regional value added of the economies in the rest of the

world (qs and ps,) as a share of the gross domestic product:

Y; = (Y1133,Y2133,Y3133,Y4133 )Ta X3 = (B_A3)_l Y3, q; =D;Xx,

(128) Y, = (Yllzz’YzlzzaYuzzaquzz)Ta X, = (B_Az)_l Yo Py = C32X2a
EIER = 22100 + 222100,
1 Y,

The export-induced regional value added states that income is created in a region, such as the
countries in the rest of the world in the case of the EIER measure, through direct (q3) and in-
direct (p3z) imports of the home country from the region. q; symbolizes the export-induced
domestic value added of the rest of the world due to trade with the home country. The integra-
tion area needs, to a certain extent, imported intermediate commodities from the rest of the

world to produce exports for the home country which in turn generates income in the rest of
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the world. This is the export-induced foreign value added of the integration area in the rest of

the world, denoted by ps;.

Finally, the extra-regional import-induced extra-regional value-added ratio of production
factor g (EIER,) index highlights the income effect of imports from the rest of the world on

the factor of production g in the rest of the world:

T -1 p

Y3 (Y1133,Y2133,Y3133,Y4133) > X3 :(B_A3) Y3, q; =D;Xxs,
T -1

Y, = (Y1122’Y2122’Y3122’Y4122) ,» X, = (B_Az) Yo P3 = C32X2’

(129) Y = (P1325P232aP3327P432)T= X3 = (B_ A, )_1 VAR qsﬁ =D;x;,
Q&
5 £ ZPBZ
B =l
Qa ZQgS
EIER , = 22100+ 100, and
Y
1 1

5
EIER = ) EIER,.
g=1
The IIIR, index faces the same conceptual weakness as the EIER, measure because of the
assumption of a linear distribution of the induced value added among the production factors

by means of the relative weight of the production factors.

5.3.3 Derivation of the actual openness of international trade

The aggregation level of trade flows is determined by the scope of the analysis of trade along
the attributes orientation and coverage (see Section 2.1.3). The orientation ranges from bilat-
eral trade between two countries to international trade between a country and all foreign coun-
tries whereas the coverage is in between, for example, a specific commodity and the sum of
all tradables. Thus, the actual openness of international trade consists of the actual openness

of intra-regional trade and the actual openness of extra-regional trade.

This means for the export-induced domestic value-added ratio (EDR) of production factor g
(EDRy) that the adjusted trade share can be defined as

(130) EDR, =IEDR, +EEDR,, g=12,....5and

(131)  EDR = IEDR + EEDR.

Equally, the import-induced foreign value-added ratio (IFR) of production factor g (IFRy)

measure contains
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(132) IFR, =IIR, +EIER,, g=12,...5and

(133)  IFR = IIIR + EIER.

5.4 Composition of traditional openness
5.4.1 Traditional openness indices of bilateral trade

Traditional openness expresses the importance of foreign trading partners by means of trade
shares that relate the value of trade in gross terms to the gross domestic product of the home
country. In a different way, actual openness accentuates income that trade generates in the
exporting country. The exporting country can be the home country as well as its trading part-
ners to express openness on the export side and import side of the home country. Before we
can illustrate the association between traditional openness and actual openness, it is necessary
to introduce additional value-added based measures of openness towards bilateral trade. These
indices take into account the fact that an exporting country requires imported intermediate

inputs in the production processes of the industries in the country.

The intra-regional export-induced intra-regional value-added ratio (IEIR) of intermediate
commodity i (IEIR;) openness index stands for the value of imported intermediate commodi-
ties i of the home country from the integration area, which are necessary to produce the ex-
ports of the home country for the integration area, in relation to the gross domestic product in

the home country as a percentage:

T -
Yi :(Y12113Y22113Y32113Y4211) > Xy :(B_Al) Yi» Pa =CyXy,

P
(134)  IEIR, = {{—2‘100, and

1

4
IEIR = ) IEIR,.

i=1

Analogously, the intra-regional export-induced extra-regional value-added ratio (IEER) of
intermediate commodity i (IEER;) index expresses how much the value of exports of the home
country to the integration area is redistributed to the rest of the world in relation to the na-

tional income in the home country, which can be written in symbols as:
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Yi :(Y1211aY2211aY3211’Y4211)Ta Xy :(B_A1)_1 Y, Py =Cyxy,

P
(135)  IEER, :{{—3‘100, and

1

4
IEER = ) IEER,.

i=1

The IEER index indicates the total value of the induced imported intermediate commodities
of the home country from the rest of the world whereas the IEER; points out the value of a

specific imported intermediate commodity i.

In addition, bilateral trade relationships between the home country and the integration area
also include exported intermediate commodities of the home country to the integration area
which are induced by the imports of the home country from the integration area. The intra-
regional import-induced domestic value-added ratio (IIDR) of intermediate commodity i

(IIDR;) indicator expresses the significance of this part of intra-regional trade as

T 1
Y, :(Y11225Y21225Y3122aY4122) > Xy :(B_Az) Y2» P =CpXy,

P
(136)  IIDR, = %100, and

1

4
IIDR = ) 1IDR,.

i=1

The extra-regional export-induced intra-regional value-added ratio (EEIR) of intermediate
commodity i (EEIR;) index points out the role of the transfer of value added generated by ex-

tra-regional exports of the home country to the integration area as

Yi :(Y1311,Y2311,Y3311,Y43“)T, Xy :(B_A1)_1 Vi, P =CyuXy,

P
(137)  EEIR, = {{—2‘100, and

1

4
EEIR = > EEIR,.

i=1

Exports of the home country to the rest of the world require inputs, such as imported interme-
diates commodities from the integration area, in the process of production, which transfers

income abroad.

In the same way, the importance of the transfer of income to the rest of the world, which ex-
ports of the home country to the rest of the world create, is indicated by the extra-regional
export-induced extra-regional value-added ratio (EEER) of intermediate commodity i

(EEER;) measure:
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Y = (Y1311,Y2311,Y3311,Y4311)T, X, = (B_Al)_l Y, Py =Cyxy,

(138)  EEER, :%100, and

1

4
EEER =) EEER,.

i=l1

Finally, the extra-regional import-induced domestic value-added ratio (EIDR) of intermediate
commodity i (EIDR;) index represents the role of exported intermediate products of the home
country to the rest of the world, which are demanded from industries in the rest of the world

to assemble imports of the home country from the rest of the world:

T -1
e :(Y1133:Y21339Y31337Y4133) > X; :(B_A3) Yis P13 =CpXy,

P
(139)  EIDR, = %100, and

1

4
EIDR =) EIDR,.
i=l
The value-added based measures of trade openness presented in the previous section, together
with those indices of this section, fully describe the importance of a country’s bilateral trade
relationships in terms of their income effects of trade. Consequently, total openness consists

of actual openness and the importance of traded intermediate commodities.

This means that for the intra-regional export ratio (IER), a degree of trade openness based on
this openness measure can be split up into the outcomes of the intra-regional export-induced
domestic value-added ratio (IEDR), the intra-regional export-induced intra-regional value-
added ratio (IEIR), and the intra-regional export-induced extra-regional value-added ratio
(IEER). Exports to the integration area generate income for factors of production in the home
country and in both regions due to imported intermediate inputs, which can be expressed in

symbols as

[ER = iIEDRg - iIEIRi - iIEERi and

g=1 i=1 i=1

IER =IEDR + IEIR + IEER.

(140)

Traditional openness, as indicated by the intra-regional import ratio (IIR) measure, consists
of the value added that imports induce in the integration area (IIIR) and the value added that
is transferred to the home country (IIDR):
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5 4
IIR = ) IR, + > 1IDR, and
g=1

i=1

(141)
IIR = ITIR + [IDR.

The extra-regional export ratio (EER) index is composed of value added which exports from
the home country to the rest of the world create. This export-induced value added partly re-
mains in the home country due to the compensation of production factors (EEDR). Another
part of the induced value added is distributed to the integration area (EEIR) and another part
to the rest of the world (EEER) on account of the imported intermediate inputs of the home
country from the foreign countries. This association between traditional openness and actual

openness can be written as

EER = iEEDRg + iEEIRi + iEEERi and

g=1 i=1 i=1

EER = EEDR + EEIR + EEER.

(142)

Finally, it is possible to express the outcome of the extra-regional import ratio (EIR) proxy of
openness in terms of the value added which imports of the home country from the rest of the

world engender in the rest of the world (EIER) and in the home country (EIDR):

5 4
EIR = Y EIER + ) EIDR, and

o= i=1

(143)
EIR = EIER + EIDR.

5.4.2 Traditional concepts of openness to international trade

Traditional shares of trade put emphasis on the gross value of trade whereas the newly ad-
justed trade shares correct the representation of trade towards value-added terms. The export-
induced domestic value-added ratio (import-induced foreign value-added ratio) measure high-
lights that the compensation of production factors creates income in the producing country.
Furthermore, the export-induced foreign value-added ratio (import-induced domestic value-
added ratio) index stresses that the purchase of imported intermediate inputs transfers income
to the foreign countries. Consequently, the export ratio (ER) and the import ratio (IR) index

can be expressed in symbols as

-127-



i=1 i=1
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g=1 g=1
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(144)  ER =) EDR, +> EFR,,and

g=1 i=l

ER = EDR + EFR.

IR

(i IR, + iEIERg ] - [24: IIDR, + iEIDRi j

g=1 g=1 i=1 i=1

(145) IR

iIFRg + iIDRi, and

g=1 i=1

IR = IFR +IDR.
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6. Central and Eastern European countries’ (CEECs) adoption of the euro: A re-
evaluation with value-added based indices of openness

6.1 Motivation: Influence of actual openness on results of the cost-benefit analysis of
monetary integration

After Chapter 4 empirically analyzed the potential linkage between the degree of openness
and the choice of exchange rate regimes on the international level, this chapter accentuates the
regional level. The degree of openness towards intra-regional trade is a crucial parameter for a
state that is deciding whether or not it should join a fixed exchange rate area in the common
cost-benefit framework of the theory of optimum currency areas (see Section 2.3.3). In the
following comparative analysis it is of interest what impact an alternative calculation of the
degree of openness (the value-added based approach as opposed to the traditional openness
concept) has on the outcomes of the cost-benefit analysis of monetary integration and conse-

quently on the recommendation of accession for policy makers.

The analysis addresses the ongoing debate in economic research as to when the Central and
Eastern European countries (CEECs), which became member states of the Economic and
Monetary Union (EMU) in May 1, 2004, are able to adopt the euro as their national currency
(see, for example, Gilson, 2004 and Tanasie, 2004). In the following analysis, it is assumed
that the new entrants of the EMU will enduringly meet the demanded Maastricht criteria and
that the CEECs will not devaluate their currencies in the Exchange Rate Mechanism (ERM) II
for at least two years, until the year 2008. Where the forecasts of economic conditions in the
CEEC:s are different in other years, the outcomes of the following analysis with respect to the
degree of openness, which is the only determinant for the choice of a sound exchange rate
regime in the cost-benefit analysis of monetary integration (see Wang, 2004b) will not be
fundamentally altered. The year 2008 is chosen because it seems to be the earliest realistic
date for the Central and Eastern European economies to adopt the euro. Wang (2004a, 2003c¢)
analyzes if the participating members of NAFTA and MERCOSUR should supplement their
trade integration with a monetary integration by means of building a single currency area in

each region.

The chapter proceeds in Section 6.2 with a characterization of the innovative concept of actual
openness by means of a comparative analysis of the integration of trade between the Central
and Eastern European economies and the 15 pre-accession member countries of the European
Union. Then in Section 6.3, the computable general equilibrium (CGE) analysis is introduced.

The Global Trade Analysis Project (GTAP) model is applied to forecast the Central and East-
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ern European countries’ potential degrees of openness to trade. Subsequently, Section 6.4
presents a scenario of the economic situation of the CEECs’ trade integration in the European
Union for the year 2008. Subsequent to this, in Section 6.5 the analysis of the Central and
Eastern European economies’ potential entrance into the euro zone is performed within a stan-

dard cost-benefit analysis of monetary integration.

6.2 Comparison of the EU members’ degrees of openness based on traditional and actual
openness towards bilateral trade

6.2.1 The data set

As a starting point of the empirical analysis, we calculate and present the empirical realiza-
tions of the degree of openness of the 25 member countries of the European Union (‘EU-25")
for the year 1997 according to the different indices of openness discussed.”” Beside the eight
Central and Eastern European countries (‘CEEC-8’), this includes Cyprus and Malta as the
latest participating countries of the European Union, who joined the prevailing 15 members of
the EU in May 1, 2004.*® In addition, the sample of Wang (2004a, 2003c) consists of the
member countries of MERCOSUR, NAFTA, and the pre-accession EU for the same year.49

The GTAP (2003) data base is the source of data for the calculation of the trade shares of the
traditional and actual openness concept with the base year 1997 (see Dimaranan and McDou-
gall, 2002). In contrast to Chapter 4, the WDI data base does not serve as a source of data to
adjust the trade structure of the GTAP data base or for the computation of the CEECs’ de-
grees of openness for a period of several years (World Bank, 2004). The GTAP’s (2003) un-
adjusted patterns of trade are used to calculate the degrees of openness, despite their weakness
in accurately describing the economic relationships between some countries — a result of the
comparison of the base year 1997 with the year 2008, where 2008 is a realistic date for the

CEECs’ accession to the euro zone in Section 6.5.%°

4" The label ‘EU-25" denotes the members of the European Union since May 1, 2004. EU-25 represents Austria,
Belgium, Czech Republic, Cyprus, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Slovak Republic, Slovenia, Spain,
Sweden, and the United Kingdom.

* The CEECs which joined the European Union are the Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Slovakia, and Slovenia. They are denoted as ‘CEEC-8’.

* Members of the MERCOSUR (Mercado Comun del Sur) integration area are Argentina, Brazil, Paraguay, and
Uruguay. Canada, Mexico, and the United States form the North American Free Trade Agreement (NAFTA).

> The ‘euro zone’ consists of twelve member countries of the Economic and Monetary Union, which are Aus-
tria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, and Spain.
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Table 13 presents the outcomes of the four measures of openness of both the value-added
based and traditional openness concept on the export and import side of the countries under
investigation. The results of six additional value-added based indices are illustrated in Table
A-12, which are separated from those in Table 13 for a better comparison of the established

openness measures and their counterparts of the innovative openness concept.

Table 13: Actual and traditional openness to bilateral trade of the EU-25, 1997

Percent of GDP, Intra-regional trade Extra-regional trade

1997 Export side Import side Export side Import side
Country name Code IEDR IER R IR EEDR EER  EIER EIR
Austria AUT 1712 2438 2641 2648 1113 1470 1630 16.33
Belgium BEL 2573 50.06 4390 4417 1451 2456 31.38 3153
Denmark DNK 1697 2299 1916 1920 1095 1421 1315 1317
Finland FIN 1697 2331 1768 1771 1195 1605 1450 14.52
France FRA 1248 1517 1264 12.80 9.02 1071 1065 10.75
Germany DEU 1271 1584 1285 1313 941 1154 1255 1276
Greece GRC 7.14 830 1486 14.87 6.72 775 1270 1271
Ireland IRL 3003 51.04 3831 3838 16.94 28.00 3336 3340
Italy ITA 10.75 1398 1202 1214 945 1194 1087 10.96
Luxembourg LUX 2697 5247 5025 50.27 1494 2572 3341 3341
Netherlands NLD 2713 4386 2862 2884 1332 1940 2821 2839
Portugal PRT 16.35 2206 26.86 26.89 6.73 848 1519 1520
Spain ESP 12.85 1692 1562 15.69 7.76 968 1168 11.73
Sweden SWE 1684 2362 2074 2081 1410 1929 1468 14.72

United Kingdom  GBR 1098 1374 1276 1292 10.38 1269 1498 15.14
Czech Republic ~ CZE 2421 4012 4121 4126 1058 1582 2227 2228

Estonia EST 3216 6235 7424 7425 2328 4180 5510 55.11
Hungary HUN 2249 3919 3903 3906 1167 18.02 23.80 23.82
Latvia LVA 2425 4520 60.09 60.09 1981 3432 4445 4445
Lithuania LTU 1769 3341 4253 4253 19.06 3096 3898 38.98
Poland POL 1232 1742 2437 2440 776 1018 1526  15.28
Slovak Republic ~ SVK ~ 28.87 4918 4727 4729 1017 1577 28.83 28.84
Slovenia SUN 2374 39.08 4317 4319 1403 2175 21.03 21.04
Cyprus CYP 947 13.05 2244 2244 1804 2564 2124 21.24
Malta MLT 2737 4621 7362 7362 2964 4858 4541 4541

Source: own calculation based on GTAP (2003)

A degree of openness of zero percent of the gross domestic product indicates a closed econ-
omy which finds itself in a status of complete autarky. The higher the empirical value is, the
more significant the other member countries of an integration area and the trading partners in
the rest of the world, with respect to their trade relationships for the country of interest. Table
13 reveals that all empirical realizations of the degree of openness indicate a lower impor-
tance of the intra- and extra-regional trading partners of the countries when they are calcu-
lated by value-added based measures of trade openness instead of indicators of the established

openness concept. Both methods describe the same economic situation a country faces but the
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new approach clearly reveals that exports create less income in the producer country than
suggested by the standard trade shares. Export sectors and their supplying sectors demand
imported intermediate commodities to produce exports that increase the wealth abroad and

rather than in the domestic economy.

For example, the trade activities of Poland, as a representative of the Central and Eastern
European countries, with its 24 neighbors within the European Union and all of its trading
partners in the rest of the world are summarized by the degree of openness towards intra-
regional trade and extra-regional trade, respectively. Table 13 demonstrates that the results of
the alternative measures of openness to intra-regional (extra-regional) trade range between
12.3 and 24.2 (7.8 and 15.3) percent of the gross domestic product in the year 1997. For Po-
land, both methods of measuring openness reveal a relatively low level of trade openness,
especially towards foreign trading partners outside the European Union. For example, the
country exports 17.4 percent of all final goods and services to the EU member countries
(IER). According to the IEDR measure, these exports lead to domestic income which amounts
to 12.3 percent of the total earnings in Poland. Within the same year, the expense for imports
from the European Union represents a share of 24.40 percent of the national income (IIR).
24.37 percent of the income that the domestic factors of production receive, is transferred to
the other members of the EU since imports include exported intermediate commodities to-
wards the European Union. This creates income in Poland (IIIR). The openness indices to-
wards extra-regional trade are interpreted as those presented for the bilateral trade within the

European Union.

6.2.2 Methodology

Several methods are applied to analyze whether indicating openness with the value-added
based openness indices as opposed to traditional indices leads to the same systematic effects
on the degree of openness towards bilateral trade as were discussed for international trade.
The comparative analysis of the measures of openness based on the traditional and actual
openness concept begins with the presentation of the countries’ rank order of openness due to
the alternative openness methods. This will disclose whether the value-added based openness
indices display a similar rank order as when the traditional indicators are used. This would
indicate that the innovative measures describe the same aspects of bilateral trade as the estab-
lished proxies of openness. Since the main drawback of most approaches that try to adjust the

traditional trade shares is their very poor correlation with the established indices, a superiority
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of the new concept of actual openness over many alternative methods would be indicated (see

Section 3.1).

Subsequently, the value-added based openness proxies are characterized by a visual analysis
to give an impression of the differences between the two alternative openness concepts. This
includes the discussion of the degrees of actual and traditional openness and the structure of
traditional openness. In addition, the relative intra-regional trade orientation of each member
of the European Union is illustrated. The visual analysis is complemented by a frequency dis-
tribution analysis that highlights key characteristics of the outcomes of the traditional and
actual openness indices by means of standard statistical measures. Next, a correlation analy-
sis accentuates the countries’ rank order of openness using the Spearman measure. The elas-
ticity of the degree of actual openness due to a change in the level of traditional openness is

described with a regression analysis based on the ordinary least squares method.

6.2.3 Outcomes and interpretation

The comparison of the value-added based indices of openness towards intra-regional trade
with the traditional measures of openness begins with a presentation of the relative positions
of the 25 member states of the European Union according to their degrees of openness to-
wards intra-regional and extra-regional trade. Table 14 records the rank order of the eight
indicators in Table 13 for the year 1997. These rank orders begin with one for the country
with the lowest degree of openness, continue with two, three, ..., and end with the total num-

ber of countries for the most integrated economy.
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Table 14: Rank order of actual and traditional openness of the EU-25, 1997

Intra-regional trade Extra-regional trade
Export side Import side Export side Import side
Code I[EDR IER Code IR IR Code EEDR EER Code EIER EIR
GRC 1 1 ITA 1 1 GRC 1 1 FRA 1 1
CYP 2 2 FRA 2 2 PRT 2 2 ITA 2 2
GBR 4 3 GBR 3 3 ESP 4 3 ESP 3 3
ITA 3 4 DEU 4 4 POL 3 4 GRC 5 4
FRA 6 5 GRC 5 5 FRA 5 5 DEU 4 5
DEU 7 6 ESP 6 6 DEU 6 6 DNK 6 6
ESP 8 7 FIN 7 7 ITA 7 7 FIN 7 7
POL 5 8 DNK 8 8 GBR 9 8 SWE 8 8
PRT 9 9 SWE 9 9 DNK 11 9 GBR 9 9
DNK 12 10 CYP 10 10 AUT 12 10 PRT 10 10
FIN 1 11 POL 1 11 SVK 8 11 POL 11 1
SWE 10 12 AUT 12 12 CZE 10 12 AUT 12 12
AUT 13 13  PRT 13 13 FIN 14 13 SVN 13 13
LTU 14 14 NLD 14 14 HUN 13 14 CYP 14 14
SVN 16 15 IRL 15 15 SWE 17 15 CZE 15 15
HUN 15 16 HUN 16 16 NLD 15 16 HUN 16 16
CZE 17 17 CZE 17 17 SUN 16 17 NLD 17 17
NLD 21 18 LTU 18 18 BEL 18 18 SVK 18 18
LVA 18 19 SWN 19 19 CYP 21 19 BEL 19 19
MLT 22 20 BEL 20 20 LUX 19 20 IRL 20 20
SVK 23 21 SVWK 21 21 IRL 20 21 LUX 21 21
BEL 19 22 LUX 22 22 LTU 22 22 LTU 22 22
IRL 24 23 LVA 23 23 LVA 23 23 LVA 23 23
LUX 20 24 MLT 24 24 EST 24 24 MLT 24 24
EST 25 25 EST 25 25  MLT 25 25 EST 25 25

Source: own calculation based on GTAP (2003)

On the export side, 68.0 (60.0) percent of the countries change their positions in response to a
shift of the applied measure for calculating the degree of openness towards intra-regional (ex-
tra-regional) trade and this happens on the import side of intra-regional (extra-regional) trade
in none (two) of the 25 cases (which means 8.0 percent). Changes take place by up to four
rank positions. This means, for example for Luxembourg, that the openness of the economy
towards intra-regional trade decreased relative to the other countries under investigation. With
respect to the rank order for the export (import) side, the actual openness concept leads to

relatively similar (nearly identical) outcomes as with the traditional openness approach.

There is almost no variation in the ranking of the import side because the intra-regional and
extra-regional import ratio (IIR and EIR) index almost correctly indicates the amount of in-
come that domestic residents have to spend to purchase imports. The value-added based

measures of openness (IIIR and EIER) improve their traditional counterparts by taking the
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redistribution of income generated by exports into account but the value of exported interme-

diates which are assembled in imports is usually so small that it can be neglected.

The positions of many countries in the ranking are altered on the export side, but mostly only
one or two positions. This is the case because the traditional intra-regional and extra-regional
export ratio (IER and EER) increasingly overestimates the effect of trade on the domestic
economy the more commodities a country exports in relation to all produced commodities. In
more open economies, the focus of firms to re-export imports determines a larger fraction of
imports than in less open countries. Firms which redistribute final commodities or process the
finishing of imported intermediate commodities employ less domestic factors of production
and thus contribute less to national income than other firms which produce the exports mainly

with national intermediate commodities in all processing stages.

The measures of actual openness (IEDR and EEDR) are able to model the fact that open
countries have more re-exporting firms than closed countries, since this kind of production
structure is less able to create income in the domestic economy. This result distinctly indicates
that the measures of actual openness explain the same aspects of openness to bilateral trade as
the indices of traditional openness do but with more accuracy, which are considerable im-
provements over many alternative concepts of openness measurement (see Section 3.1 and

Harrison, 1996).

Coming back to our previous example of Poland, the country creates less income at home
with its exports in relation to the other countries as the traditional openness concept suggests
for intra-regional and extra-regional trade (rank changes from 8 to 5 and 4 to 3, respectively).
On the import side nearly no changes occur due to a different applied measure of openness.
This is because imports of a country include a very low fraction of intermediate products ex-
ported by that country. Table 14 indicates that Poland can be regarded as a relatively closed

economy, characterized by ranks between 3 and 11.

In the following, we search for systematic disparities between the empirical outcomes when
different openness concepts are applied. As a starting point, we visualize the empirical results
gained in the preceding overview. Figure 8 gives a brief visual impression of the empirical
realizations of the degrees of openness from Table 13, dependent on the method used. The
horizontal axes arrange the 25 members of the European Union in an order increasing by their
position within the rank order of the traditional openness measures. The vertical axes display

the empirical outcomes of the traditional and actual openness concept, respectively.

-135-



Figure 8: Actual and traditional openness of the EU-25, 1997
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Source: own calculation based on GTAP (2003)

Figure 8a illustrates for intra-regional export, first, that traditional openness to intra-regional

trade (IER) consists of actual openness (IEDR) and second, the significance of imported in-
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termediate inputs from the integration area (IEIR) and from the trading partners in the rest of
the world (IEER). The IEDR measure is lower than the IER measure in all cases. Conse-
quently, the actual openness concept, as a rule, leads to lower measured degrees of openness
as compared to the often applied and still popular traditional approach. Let us now once again
draw attention to the fact that the IEDR indicator introduced in this paper cannot exceed 100
percent. Following this concept, it is simply not possible to use all an economy’s factors of
production to exclusively manufacture export products since production factors earn income

for the production of tradeables and non-tradeables.

However, in the case of the corresponding IER measure it cannot be excluded that the index
indicates a degree of openness that is larger than 100 percent. For example, a country can ex-
port more goods and services than it produces for final demand when it serves as an interna-
tional hub for the exchange of goods between other economies. Secondly, Figure 8a clearly
reveals the tendency of the IEDR measure to increase with the IER. This means that the more
products the industries of an economy sell to their regional trading partners, the more domes-
tic factors of production the exporting industries and their supplying industries need for

production.

Thirdly, Figure 8a points out that the spread between the indicators IEDR and IER increases
with the rank order. This spread reflects the imported intermediate products that a country
demands to produce exports as a share of the gross domestic product (IEIR and IEER). An
increasing gap between the measure of total and actual openness reveals that a more open
economy towards regional trade demands domestic factors of production at a relatively lower
magnitude. For example, the more companies sell products on international markets, the more
firms are confronted with the pressure to reduce costs and the more of them gain experience
through exporting final products which let them include relatively more cost-efficient inter-

mediate commodities from abroad than domestic production factors do.

Fourth, the curve of the IEDR index is less steep than the IER measure and, thus, the econo-
mies reveal smaller differences with respect to their degree of openness when the value-added
based openness concept is applied. This implies that the importance of intra-regional trade is
more similar for the countries within an integration area than the conventional approach sug-
gests. Fifth, the jitter of the IEDR measure as well as the emergence of local maxima reflects
that some positions of countries within the rank order change due to a shift in the indication of
openness. The increasing importance of export-induced imported intermediates products dis-

turbs the rank order.
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Figure 8b completes the overview of Table 13 because Figure 8c and Figure 8d, which illus-
trate the degrees of openness towards extra-regional trade, are interpreted analogously to Fig-
ure 8a and 8b, respectively. Figure 8b presents the values of the openness measures to intra-
regional trade on the import side of the EU members. The horizontal axis of the diagram puts
the economies in increasing order of their IIR values. From its vertical axis, the empirical re-
alizations of the IIIR and IIR index can be read off. In addition, the IIDR measure of openness
represents the importance of intra-regional import-induced exported intermediate commodi-
ties. The diagram discloses that the results of the actual openness concept for the import side

correspond, in principle, to those of the traditional openness concept.

Next, the structure of traditional openness towards intra-regional and extra-regional trade
(IER and EER) is displayed in Figure 9, in addition to Figure 8a and 8c. The horizontal axes
of the diagrams put the members of the European Union in increasing order of their IER and
EER values, respectively. The vertical axes show the outcomes of the alternative value-added

based openness measures expressed as shares of the traditional openness indices.

Figure 9: Structure of traditional openness on the export side of the EU-25, 1997
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Figure 9 discloses a clear tendency of a decreasing share of production factors embodied in

intra-regional and extra-regional exports (IEDR and EEDR) the more commodities a country
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exports in relation to all produced commodities (IER and EER). Consequently, the more open
and economy is, the more likely it is that a country’s domestic economy production structure
consists of an increased share of firms that are focused on the re-export of imported interme-

diate and final commodities.

Furthermore, the production process of exports tends to entail relatively more intermediate
commodities from other member countries of the European Union (IEIR and EEIR) than from
trading partners in the rest of the world (IEER and EEER). This result might be explained
with the geographic variables of the gravity model of international trade and the reduction of
impeding border effects on regional trade as discussed in Section 2.1.2. The most striking
outcome of Figure 9 is that the traditional openness concept is not capable of clearly separat-
ing intra- and extra-regional trade. Intra-regional (extra-regional) exports consist partly of
imported intermediate commodities from extra-regional (intra-regional) trading partners.
Consequently, the well-established IER and EER measure overestimate intra-regional and
extra-regional openness and since the member states of the European Union trade more with
each other, the traditional concept overstates the regional integration of the EU due to trade.
The value-added based IEDR and EEDR measures of the new openness concept do not show
this drawback. The import side of the countries is not illustrated since the degrees of openness
towards intra-regional and extra-regional trade alter only slightly when the value-added based

measures are applied instead of the established indices.

Figure 10 displays the strong intra-regional orientation of the participating members of the
European Union more accurately than the previous figure. As before, the horizontal axes of
the diagrams order the countries according to their degree of openness to trade based on the
traditional concepts (IER and IIR). The relationship between intra-regional trade and extra-

regional trade, expressed in percentage, is displayed on the vertical axes.
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Figure 10: Relative intra-regional trade orientation of the EU-25, 1997
(a) Export side (b) Import side
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Cyprus and the United Kingdom are the most evident outsiders of the intra-regional trade ori-
entation of the EU members. On the export side, the concept of actual openness reveals that
the traditional concept understates the significance of extra-regional trading partners. In addi-
tion, Figure 10 indicates only a very weak association, if any, between the degree of openness

towards intra-regional trade and the degree of intra-regional orientation.

We now proceed to an econometric evaluation of the results via a brief regression analysis.
For this purpose, we analyze the indicators of the traditional and actual openness concept with
a frequency distribution analysis in Table 15. The standard statistical measures also include
the Jarque-Bera test of a normality distribution (Jarque and Bera, 1987). As usual, a small
probability value leads to a rejection of the null hypothesis that the underlying distribution of

the observations is a normal distribution. Given the whole picture, Table 15 confirms the pre-

vious outcomes.
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Table 15: Frequency distribution analysis of openness of the EU-25, 1997

Intra-regional trade

Extra-regional trade

Sample 125 Export side Import side Export side Import side
Observations 25 IEDR IER ‘ IR \ IIR ‘ EEDR ‘ EER ‘ EIER EIR
Mean 19.344 31318 32826 32897 13255 19.904 23600 23.647
Median 17122 24382 26860 26.886 11.667 16.047 21.035 21.041
Maximum 32160 62349 74239 74248 29.637 48576 55100 55.106
Minimum 71351 82999 12024 12145 6.7163 7.7500 10.650 10.750
Range 25.025 54.049 62215 62103 22921 40.826 44451 44356
Standard deviation ~ 7.2946 15741 18477 18445 54759 10505 12425 12.409
Variation coefficient  0.3770 0.5026 05629 0.5607 04131 05278 0.5265 0.5248
Skewness 0.0996 0.2584 0.7927 0.7938 12623 1.1522 0.9644  0.9641
Kurtosis 17377 17212 27690 27682 4.4564 37462 29602 2.9569
Jarque-Bera 17012 19817 26740 26815 8.8488 6.1111 3.8770 3.8749
Probability 04272 03713 02626 0.2616 0.0120 0.0471 0.1440 0.1440

Source: own calculation based on GTAP (2003)

The results of the correlation analysis, as presented in Table 16, validate the first impression
gained from Table 14 (rank orders of economies by their degrees of openness based on the
traditional and actual openness concept). It characterizes the different rank orders of the 25
participating member countries of the European Union. The analysis incorporates the rank

order correlation measure developed by Spearman.

Table 16: Rank order correlation analysis of openness of the EU-25, 1997

Sample 1 25

Obsgrvations 25 IER IR EER EIR
IEDR 0.973846 / / |
IR / 1.000000 / /
EEDR / / 0.985385 /
EIER / / / 0.999231

Source: own calculation based on GTAP (2003)

The empirical realizations of the Spearman measure demonstrate that the positions of econo-
mies within the rank order scarcely change when the new openness measures are applied in-
stead of the conventional indices. Exports include a larger share of imported intermediates the
more an economy trades with other countries since, for example, experiences in exploiting
cost-efficient input sources abroad increase. Positions on the import side alter even less than
those on the export side or not at all, since the share of exported intermediate commodities in

imports is of very low magnitude for the members of the EU.

What additional insights between the relationship of bilateral trade and induced income can a
regression analysis offer (Greene, 2002)? It would appear that the following specifications of

the regression equations are useful in our context:
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(146)  loglEDR, =¢, +¢,loglER, +u,, t=12,...,25,
(147)  loglllR, =¢, +¢,loglIR, +4,, t=12,...,25,

(148) logEEDR, =¢, +¢,logEER, +u,, ¢t=1,2,...,25, and
(149)  logEIER, =¢, +¢,l0gEIR, +4,, t=1,2,...,25

where the index ¢ represents the economy with the number 7 in the sample. The estimator ¢, in
equation (146) measures the induced percentage change of IEDR, when IER; increases by one
percent. The other equations have to be interpreted in an analogous fashion. We apply the
ordinary least squares (OLS) method after making sure that the usual assumptions of func-
tionality, of no autocorrelation, normality and homoscedasticity of the residuals are valid for

the chosen specifications. Table 17 displays the final estimation results.

Table 17: Regression analysis of openness of the EU-25, 1997

Sample 125

Obscfrvations 25 IER IR EER EIR
IEDR 0.728012*** / / /

IR / 1.005978*** / /
EEDR / / 0.757536*** /
EIER / / / 1.004008***

Source: own calculation based on GTAP (2003)
Note: *** ] percent significance level

The upper left-hand value of the table supports the result of Figure 9a that the importance of
domestic production factors in relation to imported intermediate products to produce exports
declines with the level of an economy’s participation within the international division of la-
bor. An increase of exports to the integration area in relation to all products for final demand
(IER) of 1.0 percent increases the wealth at home for the same amount as the traditional con-
cept suggests. But these exports only lead to an increase of 0.73 percent of the income that
domestic production factors earn (IEDR). The value added of exports at home is lower be-
cause a part of the induced wealth is transferred abroad through the payment of imported in-
termediate products. As a consequence, the innovative value-added based openness method is
able to quantify the magnitude of the different sources of production inputs by taking produc-

tion linkages in the exporting sectors and their supplying sectors into account.

For the import side, the regression analysis estimates an increase of the IIIR of 1.0 percent
when the IIR raises 1.0 percent. This outcome clearly goes in line with that of Figure 8b,

namely that the share of exported intermediate commodities which are manufactured in the
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imports is at a similarly low level for the countries and hence independent of the degree of
openness to bilateral trade. The measures of openness towards extra-regional trade show simi-
lar outcomes as those discussed. Table 18 reproduces Table 17 in detail for the IEDR measure

to present all relevant estimation results for a representative dependent variable.

Table 18: Estimation results of the IEDR measure

Dependent Variable LOG(IEDR) Sample 125
Method Least Squares Included observations 25
Variable Coefficient Std. Error t-Statistic Prob.

C 0.479692 0.078472 6.112917 0.0000

LOG(IER) 0.728012 0.023420 31.08534 0.0000
R-squared 0.976751 Mean dependent var 2.886176
Adjusted R-squared 0.975740 S.D. dependent var 0.411983
S.E. of regression 0.064168 Akaike info criterion -2.577993
Sum squared resid 0.094704 Schwarz criterion -2.480483
Log likelihood 34.22491 F-statistic 966.2983
Durbin-Watson stat 1.706187 Prob(F-statistic) 0.000000

Source: own calculation based on GTAP (2003)

6.3 Computable general equilibrium analysis with the Global Trade Analysis Project
(GTAP) model

The Global Trade Analysis Project (GTAP) model builds the theoretical framework for fore-
casting the potential degrees of openness to trade of the Central and Eastern European coun-
tries for the year 2008. This is done in two steps. First, a scenario of the economic conditions
of the world economy for that year are simulated and then the degrees of openness towards
bilateral trade are calculated on the basis of the simulated data and the traditional and value-
added based indices of openness. We feel legitimized to combine our input-output model with
the computable general equilibrium (CGE) model since both instruments explain economic
interdependences that are described by input-output tables. The CGE model expands the in-
put-output model by forecasting changes of variables at a new level of equilibrium in the sys-

tem due to behavioral equations of market participants.

The GTAP model is a multi-regional multi-sector computable general equilibrium model.
Hertel (1997) characterizes the GTAP model as an applied model because of its focus on rec-
ommendations for economic policy instead of providing new insights in economic key
mechanisms as theoretical models tend to. In contrast to partial equilibrium models, the

GTAP model (as a general equilibrium model) is able to take into account that resources shift

-143-



among alternative uses and that feedback effects among income and expenditure exist, since it

is built on a sound theoretical structure.

Furthermore, the multi-regional orientation of the model allows the patterns of specialization
and trade among regions and the behavior of international trading partners to be endogenously
explained, which is not possible with single-regional models. The GTAP model consists of
accounting equations and expresses market interactions in value terms. Value flows corre-
spond to real flows, crossing markets in the opposite direction. The model describes the world
economy by dividing the world into regions, which consist of a single country or several
member countries. Every economy is described in the same way in a national input-output
table and the economies are linked together based on trade flows. Consequently, the GTAP

model is a global model.

The economic interdependences within an economy and the interrelation of economies are
described through interactions of agents on markets where supply equals demand. In the na-
tional economy, the regional household’s income is linked with spending of private house-
holds, government expenditure, and savings. Additionally, firms are connected with income
and expenditure. Taxes and subsidies are related to the agents. The association between a re-
gion and the foreign countries is described by exports and imports. Finally, a global banking
sector ties global savings to investments. The GTAP model explains these economic relation-
ships by means of a system of equations which consists of two different kinds of equation.
Equilibrium relationships ensure that receipts and expenditures of agents are balanced and
that behavioral relationships specify the agents’ behavior of optimization (see Brockmeier,
2001, Itakura and Hertel, 2000 and Hertel and Tsigas, 1997). Figure 11 illustrates the model

structure by highlighting the most significant equilibrium relationships of an economy.’’

*! For a detailed description of the equilibrium and behavioral relationships, which are described in an equation
system of more than 100 equations, refer to Hertel and Tsigas (1997) and Huff et al. (1997).
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Figure 11: Value flows in the multi-regional multi-sector GTAP model
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An economy’s regional household collects all regional income and exhausts the income over
final demand by expenditures of private households (PRIVEXP), government expenditures
(GOVEXP), and global savings (SAVE). Policy interventions from the government lead to net
tax revenues (TAXES). These transfers flow from private households, producers, and the gov-
ernment to the regional household.’> Trading partners in the rest of the world receive pay-
ments for selling their commodities to private households (VIPA), the government (VIGA),

and producers (VIFA).”> The revenues of trading partners are exhausted on commodities ex-

>2 Transfers are value flows which include tax revenues and subsidy expenditures. Thus, transfers are taxes mi-
nus subsidies. They are not accompanied by flows of goods crossing the market in the opposite direction.

>3 The Armington assumption models the behavior of the trading sector which distinguishes imports by their
origin and explains intra-industry trade. Intra-industry trade is trade within the same product categories. The
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ported from the single region to the rest of the world (VXMD), import taxes (MTAX), and ex-
port taxes (X7AX).

(150) VIPA+VIGA+VIFA =VXMD + MTAX + XTAX

Producers pay the value of output (FOA) for the use of endowment commodities to the re-
gional household.” In addition, the regional income consists of the sum over all kind of net
taxes (TAXES, MTAX, and XTAX). Consequently, the regional household links agents in such

a way that expenditures cannot exceed regional income.

(151) VOA+ZTAXES+MTAX+XTAX = PRIVEXP + GOVEXP + SAVE

Private households demand domestic commodities (VDPA) and imported commodities
(VIPA).”® Furthermore, private household pay net taxes (TAXES). The government expendi-
tures consist of domestic commodities (VDGA), imported commodities (V/GA), and net taxes

(TAXES).”® Savings are completely used for investment activities of producers (NETINV).”’
(152) PRIVEXP =VDPA+VIPA+TAXES

(153) GOVEXP =VDGA+VIGA+ TAXES

(154) SAVE = NETINV

Producers receive payments for selling consumption goods and services to private households
(VDPA) and to the government (VDGA) as well as intermediate inputs to other producers
(VDFA). Moreover, firms supply the savings sector with investment goods (NETINV) and
they export commodities to the rest of the world (VXMD). The earned revenues of the compa-
nies are spent on domestic factors of production (VOA), domestic intermediate inputs

(VDFA), imported intermediate inputs (V/FA4), and net taxes (TAXES).

elasticity of substitution between domestic goods and imports is assumed to be equal across private households,
government, and producers.

% Endowment commodities are non-tradable commodities which include, for example, labor, capital, and land.

> The CDE (constant difference of elasticity) implicit expenditure function models the constrained optimizing
behavior of private consumption.

%6 A Cobb Douglas sub-utility function models the behavior of government consumption. The government pays
consumption taxes on commodities.

>7 Current investment is not installed during the investigated period. Therefore, it does not influence the sectors’
productivity. Nevertheless, the demand of investment goods affects the production pattern in the period.

*¥ This relationship incorporates the assumption of zero profit for producers. Moreover, the production technol-
ogy is assumed to reveal constant returns to scale and every economic sector produces a single output. These
assumptions are also made in the static open Leontief system (see sections 3.2 and 3.3). Technology is weakly
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(155) VDPA+VDGA+VDFA+ NETINV +VXMD =VOA+VDFA+VIFA+TAXES

The theory of the GTAP model computes the simulation results based on the external shock
of the model, the description of economic relationships in the GTAP data base, and the GTAP
behavioral parameters of the agents (Dimaranan and McDougall, 2002, Gehlhar et al., 1997
and Huff et al., 1997). The GTAP (2003) data base consists of 78 national input-output tables
which describe the inter-industry linkages of 57 industries. In addition, the regions are linked
among each other based on matrices of bilateral trade, transport, and protection, where the
data are value flows which are measured in US dollar terms and effective rates of protection.
Endowment commodities of each industry include unskilled labor, skilled labor, capital, land,
and natural resources. Table A-1 presents a complete list of the 78 regions and Table A-2 lists
the 57 commodities and their specification which are described by the GTAP (2003) data
base. In cases where regions consist of more than one nation, the table includes the member

countries of the region.

Behavioral parameters consist of the agents’ elasticity specifications for each region. These
are substitution elasticities in consumption and production, demand elasticities of consumers,
transformation elasticities (which determine the degree of mobility of domestic production
factors across sectors), and allocation flexibilities of regional investment. Therefore, an em-
pirical analysis with the GTAP model enhances a theoretical one because it allows the signifi-

cance of the induced economic consequences to be forecasted.

6.4 Scenario of the CEECSs’ trade integration in the European Union for 2008
6.4.1 The simulation design

The simulation of a scenario of the economic situation of the Central and Eastern European
countries, the other member countries of the European Union, and the rest of the world for the
year 2008 is performed with the GEMPACK modeling software. Within this scenario, the
prospective degrees of openness towards intra- and extra-regional trade are forecasted for the

Central and Eastern European countries with the measures of traditional and actual openness.

How does the GEMPACK modeling software integrate data and problem specifications to
perform economic simulations (see Harrison and Pearson, 2000 and Pearson, 1997, pp. 164

ff.)? The input for the GEMPACK modeling software consists of data files and a command

separable between intermediate inputs and domestic factors of production. In addition, the behavior of producers
is modeled by the constant elasticity of substitution (CES) function.
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file. Data files are derived from the GTAP data base and the GTAP behavioral parameters.
The regions, commodities, and factors of production are aggregated at a level that fits to the
problem. The command file specifies the shocks and closure of the simulation. A shock repre-
sents a change in economic development, trade policy, technology, population, factor en-
dowment, and so forth. The model closure indicates the split between exogenous and endoge-

nous variables of the GTAP model.

Several programs support the construction of input for the GEMPACK modeling software.
The GTAPAgg aggregating software allows the individual aggregation of data in the GTAP
data base. In addition, the RunGTAP specifying software makes it possible to specify shocks,
the closure, and the solution method as well as to access the GEMPACK modeling software
for solving the specification (see Pearson, Horridge and Pratt, 2001).” The solution method
gives a linearized representation of non-linear problems using the Johansen, Euler, and Gragg
method to compute the endogenous outcomes (see Hertel and Tsigas, 1997, pp. 30 ff.). Based
on these files and the theory of the GTAP model, the GEMPACK modeling software calcu-
lates the non-linear simulation outcomes, which are the solution file and updated data files.
These files describe the economic situation after the simulation, where the solution file in-

cludes percentage changes in endogenous variables.

Our implementation of the scenario for the model experiment begins with the aggregation of
the 78 regions, the 57 commodities, and the five factors of production in the GTAP data base.
This aggregation of data is necessary to compare the post-simulated degrees of openness to-
wards bilateral trade with the pre-simulated results of traditional and actual openness. Table

19 illustrates the aggregation of data.

> The RunGTAP specification software gives a simplified but limited access to the GEMPACK modeling soft-
ware. This is suitable if the GTAP model does not need to be expanded, for example, to perform dynamic simu-
lations.
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Table 19: Aggregation of regions, commodities and production factors for the simulation

Regions Commodities Production factors
Czech Republic Food Un-skilled Labor
Estonia Other primary products Skilled Labor
Hungary Manufactures Capital

Latvia Services Land

Lithuania Natural Resources
Poland

Slovak Republic

Slovenia

Rest of EU-25
Rest of the world

The scenario consists of the eight Central and Eastern European countries that joined the
European Union in May 1, 2004 and the ‘Rest of EU-25" region which includes the remaining
17 member countries of the European Union at its last enlargement stage. All other economies
are represented by the ‘Rest of the World’ region. Consequently, the trade integration of each
Central and Eastern European country of interest with all residual countries of the European
Union is focused on for the cost-benefit analysis of monetary integration in Section 6.5. The
economies outside the integration area are taken into account to reveal additional insights for
the standard cost-benefit framework. In addition, the aggregations of the commodities and the
factors of production are identical to those of the pre-simulated data used to compare the fore-

casted degrees of openness for the year 2008 with the counterparts of 1997.

Next, the exogenous shocks are implemented in the model experiment. They consist of the
economic growth of the CEECs, the other participating countries of the EU, and the econo-
mies, which form the rest of the world. As a proxy for economic development, the percentage
change in the gross domestic product of the regions is chosen. Alternative measures of eco-
nomic growth are the change of labor use, capital stock, or total factor productivity. For the
production of output, the economic development requires the input of resources from the do-
mestic economy of the country, which are intermediate commodities and production factors,
as well as from abroad by means of imported intermediate products. The increase of domestic
output induces more income and consequently increases the demand for domestic and im-
ported goods and services. In addition, economic growth abroad might raise the foreign resi-
dents’ demand for exports (see Section 2.1.3 and McDougall and Tyres, 1997). Therefore,
economic development might have an impact on the degree of openness towards trade of the

Central and Eastern European economies.
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The growth of the gross domestic product, measured in annual percentage change of US dol-
lars, is the indicator of economic growth in this study due to the lack of available data for the
alternative indices. Table 20 reproduces the estimation of the economic growth of the CEECs,
the remaining members of the European Union, and the countries outside this integration area

between 1998 and 2008.

Table 20: Estimation of economic growth of the regions for the simulation, 1998-2008

GDP
(annual percentage 1998 1999 2000 2001 2002 2003e 2004e 2005e 2006e 2007e 2008e '98-'08e
change of US$)

Czech Republic 75 34 65 104 224 8.8 8.8 8.8 8.8 8.8 88 1178
Estonia 133 07 1.1 75 178 6.8 6.8 6.8 6.8 6.8 6.8 1093
Hungary 29 21 30 114 268 6.7 6.7 6.7 6.7 6.7 6.7 1126
Latvia 7.9 9.5 74 55 113 5.7 5.7 5.7 5.7 5.7 57 1085
Lithuania 12.1 0.8 58 62 150 116 116 116 16 116 116 1784
Poland 64 -22 1.7 118 7.2 8.8 8.8 8.8 8.8 8.8 88 110.1
Slovak Republic 44 81 23 36 158 7.1 7.1 7.1 7.1 7.1 7.1 699
Slovenia 7.6 25 97 38 167 6.3 6.3 6.3 6.3 6.3 6.3 741
Rest of EU-25 2.8 26 3.3 1.6 0.9 22 2.2 22 22 22 22 215
Rest of the world 2.9 3.1 3.8 0.9 24 2.6 2.6 2.6 2.6 2.6 26 330

Source: own calculation based on World Bank (2004)
e: estimated

The period starts with 1998 because the base year of the GTAP (2003) data base is the year
1997. The year 2008 has been chosen as the potential date where the Central and Eastern
European countries might be allowed to adopt the euro so long as these economies meet a
number of criteria. The CEECs have been member countries of the European Union, the Ex-
change Rate Mechanism (ERM) II, and the Economic and Monetary Union (EMU) since May
1, 2004. To be included in the euro zone, the CEECs have to enduringly fulfill the Maastricht
criteria for several years and they are not allowed to devaluate their currency for two years as
member states of the ERM 1I (see, for example, Backé et al., 2004 and Belke and Hebler,
2002, pp. 209 ft.). The annual change in the the regions’ gross domestic product is based on
the latest available data, which is the year 2002 (World Bank, 2004). The economic develop-
ment of the years between 2003 and 2008, which represents the year of the proposed acces-
sion of the CEECs to the euro zone, are based on the average growth rates up until the year

2002. The figures in the last column specify the shocks in the model experiment.

Finally, the closure is specified for the simulation of the economic effects of the shocks pre-
sented. The split between model exogenous and endogenous variables is necessary to build a

solvable equation system of the GTAP model. Exogenous variables are given and do not
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change by the interplay of the model equations as the endogenous variables do. The following
changes of variables are exogenous in the specification: population, slack of saving, profit,
income, endowment, capital goods, and capital trade, world price index of primary factors,
augmenting technological change, output technological change, factor input technological
change, input-neutral shift in the utility function, private and government consumption distri-
bution parameters, saving distribution parameter, tax, and the output of produced commodi-
ties. The latter variable is exogenous because it constitutes the place where the economic de-
velopment of the countries comes into the model as shocks. Finally, the Johansen approach is
used for solving the GTAP model. Table A-13 illustrates the implementation of the model
experiment with the RunGTAP software.

6.4.2 Results of the simulation and interpretation

The simulation outcomes of the CEECs’ accession scenario to the euro zone are presented in
Table 21. It displays the simulated degrees of openness based on the same traditional and ac-
tual openness indices as Table 13 for each Central and Eastern European country that became
a member of the Economic and Monetary Union. The results of the six additional value-added

based indices are listed in Table A-14.

Table 21: Simulated actual and traditional openness of the CEEC-8, 2008

Simulation Intra-regional trade Extra-regional trade
Percentof GDP  Export side Import side Export side Import side
Country name IEDR I[ER IR IR EEDR EER EIER EIR
Czech Republic 2433 4094 4299 4305 1023 1560 2382 23.85
Estonia 3240 6461 8022 8023 2173 4052 58.07 58.08
Hungary 2177 3979 4167 472 1112 1805 2566  25.68
Latvia 2373 4569 63.96 6397 17.83 3209 4410 4411
Lithuania 16.88 3414 4511 4512 1725 30.04 4324 4325
Poland 11.64 1665 2529 2533 712 955 1591 1593
Slovak Republic ~ 31.21 5427 5165 51.68 958 1516 3141 3142
Slovenia 2406 39.89 4447 4449 1372 2163 2177 21.78

Source: simulation results based on GTAP (2003)

Given the whole picture, the most striking result of Table 21 is that a further integration of
trade between the Central and Eastern European countries (CEECs) and the existing members
of the European Union and the trading partners in the rest of the world takes place on a simi-
lar level in the scenario of 2008 as it does in the year 1997. This result reflects the strong trade

integration of the CEECs with the European Union, which the new members had already
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achieved before their accession in 2004 via their transformation and re-orientation towards the

European Union following the collapse of communism in 1989.

Figure 12 accentuates the estimated changes in the degrees of openness towards intra-regional
and extra-regional trade of the CEECs for the traditional and actual openness concept. The
horizontal axes of the diagrams reflect the rank order of the CEECs by means of their degree
of openness to trade based on the traditional openness concepts. On the vertical axes, the dif-

ferences between the post- and pre-simulated degrees of openness are displayed in percentage.

Figure 12: Estimated changes in the regional trade integration of the CEEC-§, 2008

(a) Intra-regional exports (b) Intra-regional imports

POL
HUN
CZE
SVN
LTU
SVK
LVA
EST

Rank of IER
Rank of IIR

-10 -5 0 5 10 -10 -5 0 5 10

Difference betw een Difference betw een
post and pre-simulation (%) post and pre-simulation (%)

(c) Extra-regional exports (d) Extra-regional imports

POL
SVN
CZE
HUN
SVK
LTU
LVA
EST

Rank of EER
Rank of EIR

-10 -5 0 5 10 -10 -5 0 5 10

Difference betw een Difference betw een
post and pre-simulation (%) post and pre-simulation (%)

m EEDR m EER mEER mER

Source: simulation results based on GTAP (2003)

For all openness measures, the deviations of the simulated outcomes from the degrees of

openness in the year 1997 are less than 10 percent. The significance of intra-regional and ex-
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tra-regional imports increase according to the traditional and actual openness concept (except
for Latvia). The traditional IER measure indicates that exports to the European Union might
play a slightly more important role for the CEECs in 2008 (except Poland). In all cases, the
new [EDR index forecasts a less positive or even a stronger negative change. This could be
interpreted as an indicator of the CEECs acting as intermediate input product finishers for the
other European Union memebers. This would also explain the likely increase in the impor-
tance of imports for the Central and Eastern European economies. In addition, the accentuated
change in the European Union members’ production processes also explains the likely decline

in the significance of extra-regional exports.

The actual openness concept clearly improves the accuracy of the traditional concept in indi-
cating the role of bilateral trade.”” But are these new insights significant for the CEECs when

they are in the position to decide whether they should access the euro zone or not?

6.5 Should the CEECs adopt the euro in the year 2008?
6.5.1 Methodology

The evaluation of the potential accession of the Central and Eastern European countries to the
euro zone in the year 2008 is performed within the standard cost-benefit analysis of monetary
integration. As pointed out in Section 2.3.3, the degree of openness towards intra-regional
trade is — independent from the measurement concept of openness — of high relevance within
the cost-benefit framework. Consequently, the theory of optimum currency areas explains the
likely association between the degree of openness and the choice of a sound exchange rate
regime within an integration area. If the candidate’s degree of trade openness towards the
member states of a single currency area outperforms the break-even degree of openness then

the potential participating country would benefit from abolishing the national currency.

The characterization of actual openness reveals that the traditional measures of openness to
trade overestimates the influence of trading partners on the domestic economy of a country.
This considerable difference between the outcome of the traditional and actual concept can, at
least theoretically, have an impact on the results of the cost-benefit analysis of monetary inte-

gration. Figure 13 illustrates the impact of a change in the calculation of the degree of open-

% Wang (2004b) reveals similar results based on a scenario with less annual growth rates of gross domestic
product in the other member countries of the European Union without the CEECs and in the rest of the world.

-153-



ness to intra-regional trade from the traditional to actual openness for an economy that de-

cides to peg its currency to a fixed exchange rate area.’

1

Figure 13: Stylized impact of actual openness on the degree of openness
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In a very simplified stylized fashion, the diagram demonstrates the repositioning of the cur-

rently measured degree of openness from d; to the lower level d'; when a value-added based

index of openness is applied (instead of an established openness proxy) to indicate the signifi-

cance of the member economies within an integration area for the possible participant coun-

try.

If we add the costs and benefits curves in a diagram for the traditional openness and in a sepa-

rate diagram for the actual openness, then it becomes apparent that a reassessment of a candi-

date country’s decision to adopt the currency of a single currency area might be necessary.

Figure 14 illustrates this straightforward outcome.

Figure 14: Stylized impact of actual openness on the assessment of monetary integration
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%! The following diagrams use the same cost-benefit framework as in Figure 1. For a description of their con-

struction refer to Section 2.3.3.
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It is assumed that the cost and benefit functions of monetary integration are linear, that they
reflect the view of the EC Commission (1990), and that the costs respond to asymmetric
shocks and not the opposite Krugman (1993, 1991) view. In addition, the assumption is made
that a change in the concept of measuring openness does not influence the cost and benefit
functions because the traditional and the actual openness indices describe the same economic

conditions of the potential participating country.

The diagram picks up the country’s break-even degree of openness, represented by do, of Fig-
ure 1. Figure 14a displays a scenario in which the degree of openness d; is derived from the
traditional openness concept. The measured degree of openness towards intra-regional trade is
higher than the break-even degree of openness dy. Since the benefits of joining the fixed ex-
change rate area in point 1 outweigh the costs in point 2, the result of this cost-benefit analysis
of monetary integration is a recommendation for the economy to peg its currency to the fixed
exchange rate area. On the other hand, Figure 14b draws another conclusion for the same po-
tential candidate that faces an unaltered economic environment. A change in the indication of
trade openness towards the actual openness concept leads, in this example, to an opposite rec-
ommendation than with the established measures of openness. In the scenario of Figure 14b,
the degree of openness d'; is lower than the break-even degree of openness dg. The benefits
accruing from entering the currency area in point 1' are less than the costs in point 2'. Conse-

quently, the economy should not join the fixed exchange rate area.

Thus, on the whole, outcomes of the common cost-benefit analysis of monetary integration
based on value-added based measures of trade openness might deviate from those analysis
results given on the basis of the traditional openness concept. This seems to be quite an im-

portant policy conclusion from our derivation of value-added based indices.

In addition to openness indices towards intra-regional trade, measures of extra-regional trade
openness are included in the analysis of the potential accession of the CEECs to the euro zone
in the year 2008. A comparison of the similarity of intra- and extra-regional trade patterns and
levels of the potential aspirant country and the member nations of the euro zone might be a
valid simplified method to assess whether or not the currency adoption of the potential entrant

might result in positive net benefits for the domestic economy.

Contrary to this, the common cost-benefit analysis of monetary integration postulates to em-
pirically calculate the net benefits (see Section 2.3.3). The critical levels are necessary to ex-

actly assess the influence of the value-added based openness measures on the outcomes of the
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cost-benefit analysis for an economy. Only a sound assessment of the break-even degree of
openness based on the precise identification of the costs curve and the benefits curve is able to
reveal whether, in the concrete economic situation of a country, the benefits of joining the
fixed exchange rate area surpass the costs. Since this contribution emphasizes the calculated
degree of openness and not the break-even degree of openness, the simplified method is cho-
sen in the following comparative analysis. Gros and Steinherr (1997) empirically estimate the

effect of openness on the costs of fixing the national currency.

6.5.2 Results of the analysis of monetary integration and interpretation

Table 22 presents the simulated degrees of openness towards intra-regional and extra-regional
trade for the eight Central and Eastern European countries of interest (‘CEEC-8) calculated
with the traditional and actual openness concept by means of standard statistical measures. In
addition, the table lists the outcomes for the 12 participating members of the euro zone, de-

noted as ‘Euro-12°, for the base year 1997.

Table 22: Simulated regional trade integration of CEEC-8 compared to Euro-12

Intra-regional trade Extra-regional trade
Export side Import side \ Export side Import side
I[EDR IR EEDR EIER
to to to to
[EDR IER IER IR IR IR EEDR EER EER EIER ER ER
Percent of GDP (%) (%) (%) (%)
CEEC-8 (post-simulation)
Mean 233 420 567 494 494 999 136 228 619 330 330 999
Maximum 324 646 699 802 802 1000 217 405 746 581 581 100.0
Minimum 1.6 167 494 253 253 998 71 95 536 159 159 999

Standard deviation 6.4 132 6.3 154 154 0.1 4.6 9.8 6.2 133 133 0.0
Euro-12 (pre-simulation)

Mean 180 281 702 250 251 994 110 157 740 192 193 995
Maximum 300 525 86.0 503 503 1000 169 28.0 8.7 334 334 100.0
Minimum 7.1 83 514 120 121 979 6.7 77 581 106 108 984

Standard deviation 72 157 112 126 126 0.6 3.2 6.8 9.6 9.0 9.0 0.5

Source: own calculation and simulation results based on GTAP (2003)

The traditional openness measures on the export and import side state that the CEEC-8 are
significantly more regionally integrated due to trade than the Euro-12. Similarly, the actual
openness indices on the export side reveal that the CEEC-8 are more open towards the inte-
gration area than the Euro-12 but at a lower and more similar level. Table 23 highlights the
intra-regional trade orientation of both country groups, expressed by means of intra-regional

trade as a share of extra-regional trade in percentage, for the traditional and actual openness
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indices on both the export and import side. The summary outcomes are presented with statis-
tical measures. The table reveals the same outcomes as the previous table in a more concise

way.

Table 23: Relative intra-regional trade orientation of CEEC-8 compared to Euro-12

Export side Import side
Intra-trade as share IER IEDR IIR IR
of extra-trade in to to to to
percent EER  EEDR EIR EIER
CEEC-8 (post-simulation)
Mean 101.9 84.8 57.3 57.3
Maximum 258.0 2257 1043 104.2
Minimum 13.6 -2.1 4.3 4.3

Standard deviation 72.9 66.0 21.7 21.7
Euro-12 (pre-simulation)

Mean 72.1 61.4 29.3 29.1
Maximum 160.2 1429 76.9 76.8
Minimum 7.1 6.2 1.6 14

Standard deviation 43.7 36.8 22.8 22.9

Source: own calculation and simulation results based on GTAP (2003)

Should the Central and Eastern European countries adopt the euro in the year 2008 if they
meet the Maastricht criteria and the non-devaluation condition in the ERM II for two years?
In a situation where the degree of openness towards intra-EU trade is higher than the break-
even degree of openness, the CEECs should abolish their national currencies. The result that
traditional measures of openness overstate the influence of trade integration on the domestic
economy potentially affects the outcome of the cost-benefit analysis of monetary integration.
Furthermore, traditional openness suggests that CEECs are significantly more integrated in
the European Union than the member countries of the euro zone, whereas according to actual
openness, the regional integration of the CEECs and the members of the euro zone is rela-
tively similar. The Central and Eastern European economies are, however, still further inte-

grated.

If the degree of openness becomes even lower than the minimum break-even degree of open-
ness, the recommendation for a Central and Eastern European country to peg its currency to
the euro zone might have to be revised. All Central and Eastern European economies are more
open towards the member states of the European Union than the member countries of the euro
zone, independent from the the degree of openness calculation. This means that if the twelve
participating countries in the euro zone gain net benefits due to the abolishment of their na-

tional currency then the CEECs might also benefit from adopting the euro in the year 2008.
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7. Conclusions and outlook

The concept of trade openness is broadly applied as a potential predictor in numerous empiri-
cal studies, despite the fact that no commonly accepted approach of measuring openness has
been developed. The most widely applied (‘traditional’) openness indices are not able to accu-
rately calculate the degree of trade openness. For example, the export ratio, which relates the
value of exports to the gross domestic product, can exceed 100 percent because trade is stated
in gross terms, while the gross domestic product is expressed in value-added terms. This im-
plies a negative value of domestic non-tradeables. Many openness concepts try to adjust the
traditional measures of openness with an aim to increase the quality of indication, but most of
these attempts show a poor correlation with the traditional concept. This might indicate that

the alternative approaches capture different aspects of trade openness.

This study presents the development of innovative value-added based (‘actual’) measures of
openness towards international and bilateral trade, respectively. They are based on a multi-
regional input-output analysis of income effects due to trade. In clear contrast to the main-
stream, the actual openness concept corrects the traditional concept by expressing trade in
value-added terms instead of gross terms. All surveyed alternative openness approaches dis-
regard the fact that the general interpretation of the traditional concept is misleading. Tradi-
tional openness measures do not take the international redistribution of income generated by
trade into account. This means, for example, that the export ratio overstates the potency of a
country to build a surplus in output at home because imported intermediate commodities that
are employed in the process of production of exported commodities generate income abroad.
The import ratio, which expresses imports as a share of the gross domestic product, overstates
the dependency on imports since residents have to spend a lower portion of their income to
purchase imports from abroad. Imports are partly produced with intermediate commodities

delivered by the country that creates income for its production factors.

The innovative actual openness concept is able to reflect the different structures of production
among countries since the value-added created by trade is forecasted on the foundation of a
sound theory of production. This makes it possible to quantify the effects of the interdepend-
ences of industries within an economy. Open economies consist of more firms that import
intermediate of final commodities for the purpose of their re-export than closed economies.
These firms, which redistribute final commodities or process the finishing of imported inter-
mediate commodities, employ less domestic factors of production and thus contribute less to

national income than other firms which produce exports primarily with national intermediate
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commodities in all processing stages. This means that the more open economies are, the
smaller the proportion of domestic production factors in the production process of exports is
and the additional income earned from the selling of exports is again transferred abroad by
means of imported intermediate commodities employed in exports. None of the approaches of

openness measurement reviewed include this aspect of international trade.

The expression of trade in value-added terms, based on the theory of production, is an out-
standing feature of the new actual openness concept, which is superior to the accuracy of tra-
ditional measures of indicating trade openness. In addition to this, the strong and statistically
significant positive correlation between degrees of openness calculated by the actual openness
concept and those calculated by the traditional concept indicate that both approaches represent

the same aspects of trade openness. Most of the alternative methods lack this feature.

There are only a limited number of degrees of trade openness data bases based on concepts of
openness measurement that differ to the traditional approach. They only include data for a few
countries, which mainly consist of industrialized economies, and/or only for a small number
of years. Consequently, the outcome of empirical tests of potential associations between the
degree of openness and other variables might be, in some cases, hampered. In clear contrast to
this, the new data base of the degrees of openness to international trade based on the actual
openness concept consists of roughly 20,000 entries. The data base represents the degrees of
trade openness of 66 countries, which range from developing to highly industrialized econo-
mies, for a period of 14 years (1989 to 2002). This feature of the study is a strong contribution
to economic research since it makes the improved adequacy in the indication of trade open-

ness available to many different empirical analyses.

The empirical re-evaluation of the association between the degree of openness and the choice
of exchange rate regimes in this contribution is based on regression analysis which contains
up to 525 observations of 54 countries between the years 1989 and 2000. The test results indi-
cate a positive and statistically significant correlation between trade openness and the likeli-
hood of choosing a fixed exchange rate regime. This is clearly in line with the findings of the
mainstream in the empirical research. In addition, in all cases the actual openness concept

outperforms the traditional openness concept in predicting the exchange rate regime selection.

Subsequently, the analysis of the relationship between the degree of trade openness and the
selection of exchange rate regimes is extended to adhere to the ongoing debate in economic

research as to when the Central and Eastern European countries (CEECs), which became
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member countries of the Economic and Monetary Union in May 1, 2004, are able to adopt the
euro as their national currency. The results of a computable general equilibrium analysis sug-
gest that if the Central and Eastern European countries meet the Maastricht criteria and the
non-devaluation condition in the Exchange Rate Mechanism II for two years, they could gain

net benefits from the abolishment of their national currencies in the year 2008.

The recommendations for further work include the update of the data base of the degrees of
openness for the year 2003 as well as the addition of other integration areas besides just the
European Union with its 25 member countries. Furthermore, the empirical analysis might be
improved by including alternative determinants of the choice of exchange rate regimes to the
degree of openness in the test specification. The usage of estimation methods other than the
ordinary least squares method, such as the logit or probit method, might also reveal additional
insights. For the cost-benefit analysis of monetary integration, the evaluation of the associa-
tion between the degree of openness and the choice of exchange rate arrangements may be
improved by calculating the minimum degree of openness that is necessary for a potential

entrant to a single currency union to benefit from the abolishment of the national currency.
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Appendix

Table A-1: List of regions within the GTAP 5.4 Data Base

Region

Included regions

Australia

New Zealand
China

Hong Kong

Japan

Korea

Taiwan

Indonesia
Malaysia
Philippines
Singapore
Thailand

Vietnam
Bangladesh

India

Sri Lanka

Rest of South Asia
Canada

United States of America

Mexico
Central America and the
Caribbean

Colombia

Peru
Venezuela

Rest of Andean Pact
Argentina

Brazil

Chile

Uruguay

Rest of South America
Austria

Belgium
Denmark
Finland

France
Germany
United Kingdom
Greece

Ireland

Italy
Luxembourg
Netherlands
Portugal

Spain

Sweden
Switzerland
Rest of EFTA

Heard Islands, McDonald Islands, Norfolk Island

East Timor

Bhutan, Maldives, Nepal, Pakistan

American Samoa, Guam, Northern Mariana Islands, Puerto Rico, United States Virgin
Islands

Antigua, Barbuda, Aruba, Bahamas, Barbados, Belize, British Virgin Islands, Cayman
Islands, Costa Rica, Cuba, Dominica, Dominican Republic, El Salvador, Grenada,
Guatemala, Haiti, Honduras, Jamaica, Montserrat, Netherlands Antilles, Nicaragua,
Panama, Saint Christopher, Saint Nevis, Saint Lucia, Saint Vincent, Grenadines, Trini-
dad, Tobago, Turks and Caicos Islands

Bolivia, Ecuador

Guyana, Paraguay, Surinam

Channel Islands, Isle of Man

Iceland, Liechtenstein, Norway, Svalbard and Jan Mayen Islands
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Table A-1: List of regions within the GTAP 5.4 Data Base, continued

Region

Included regions

Albania

Bulgaria

Croatia

Czech Republic
Hungary

Malta

Poland

Romania

Slovakia

Slovenia

Estonia

Latvia

Lithuania

Russian Federation
Former Soviet Union

Cyprus
Turkey
Rest of Middle East

Morocco

Rest of North Africa
Botswana

Rest of SACU
Malawi
Mozambique
Tanzania

Zambia

Zimbabwe

Rest of Southern Africa

Uganda

Rest of Sub-Saharan Africa

Rest of World

Armenia, Azerbaijan, Belarus, Georgia, Kazakstan, Kyrgyzstan, Moldova, Tajikistan,
Turkmenistan, Ukraine, Uzbekistan

Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syrian
Arab Republic, United Arab Emirates, Yemen, Yemen Democratic

Western Sahara

Algeria, Egypt, Libya, Tunisia

Lesotho, Namibia, South Africa, Swaziland

Angola, Mauritius

Benin, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African Republic,
Chad, Comoros, Congo, Cote d'Ivoire, Djibouti, Equatorial Guinea, Eritrea, Ethiopia,
Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Liberia, Madagascar, Mali,
Mauritania, Mayotte, Niger, Nigeria, Rwanda, Sao Tome, Principe, Senegal, Sey-
chelles, Sierra Leone, Somalia, Sudan, Togo, Zaire

Afghanistan, Albania, Andorra, Bermuda, Bosnia, Herzegovina, British Indian Ocean
Territories, Brunei, Burma, Cambodia, Christmas Island, Cocos (Keeling) Islands, Cook
Islands, Croatia, Falkland Islands, Faroe Islands, Fiji, French Polynesia, Gibraltar,
Greenland, Johnston Island, Kiribati, Laos, Macao, Macedonia, Malta, Marshall Islands,
FS Micronesia, Mongolia, Nauru, New Caledonia, Niue, North Korea, Pacific Islands,
Palau, Papua New Guinea, Pitcairn Islands, Saint Helena, Solomon Islands, Tokelau,
Tonga, Tuvalu, Vanuatu, Wake Island, Wallis, Futura Islands, Western Samoa, Yugo-
slavia, French Guiana, Guadeloupe, Vatican Holy See, Martinique, Monaco, Reunion,
Saint Pierre and Miquelon San Marino

Source: GTAP (2003) and McDougall und Dimaranan (2002), pp. 8-3 ff.
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Table A-2: List of commodities within the GTAP 5.4 Data Base

Commodities Specification

Paddy Rice rice, husked and unhusked

Wheat wheat and meslin

Other Grains maize (corn), barley, rye, oats, other cereals

Vegetables and Fruit vegetables, fruit vegetables, fruit and nuts

Oil Seeds oil seeds and oleaginous fruit; copra

Cane and Beet sugar cane and sugar beet

Plant Fibres cotton, flax, hemp, sisal and other raw vegetable materials used in textiles

Other Crops live plants; cut flowers and flower buds; flower seeds and fruit seeds; vegetable seeds,
beverage and spice crops, unmanufactured tobacco, cereal straw and husks, unpre-
pared, whether or not chopped, ground, pressed or in the form of pellets; swedes,
mangolds, fodder roots, hay, lucerne (alfalfa), clover, sainfoin, forage kale, lupines,
vetches and similar forage products, whether or not in the form of pellets, plants and
parts of plants used primarily in perfumery, in pharmacy, or for insecticidal, fungicidal or
similar purposes, sugar beet seed and seeds of forage plants, other raw vegetable
materials

Cattle cattle, sheep, goats, horses, asses, mules, and hinnies; and semen thereof

Other Animal Products

Raw Milk
Wool
Forestry
Fishing

Coal
QOil

Gas

Other Mining
Cattle Meat

Other Meat

Vegetable Oils

Milk

Processed Rice
Sugar

Other Food

swine, poultry and other live animals; eggs, in shell (fresh or cooked), natural honey,
snails (fresh or preserved) except sea snails; frogs’ legs, edible products of animal
origin n.e.c., hides, skins and furskins, raw , insect waxes and spermaceti, whether or
not refined or colored

wool, silk, and other raw animal materials used in textile

forestry, logging and related service activities

hunting, trapping and game propagation including related service activities, fishing, fish
farms; service activities incidental to fishing

mining and agglomeration of hard coal, lignite and peat

extraction of crude petroleum and natural gas (part), service activities incidental to oil
and gas extraction excluding surveying (part)

extraction of crude petroleum and natural gas (part), service activities incidental to oil
and gas extraction excluding surveying (part)

mining of metal ores, uranium, gems. other mining and quarrying

fresh or chilled meat and edible offal of cattle, sheep, goats, horses, asses, mules, and
hinnies. raw fats or grease from any animal or bird

pig meat and offal. preserves and preparations of meat, meat offal or blood, flours,
meals and pellets of meat or inedible meat offal; greaves

crude and refined oils of soya-bean, maize (corn),olive, sesame, ground-nut, olive,
sunflower-seed, safflower, cotton-seed rape, colza, mustard, coconut palm, palm ker-
nel, castor, tung jojoba, babassu and linseed, perhaps partly or wholly hydrogen-
ated,inter-esterified, re-esterified or elaidinised; also margarine and similar prepara-
tions, animal or vegetable waxes, fats and oils and their fractions, cotton linters, oil-
cake and other solid residues resulting from the extraction of vegetable fats or oils;
flours and meals of oil seeds or oleaginous fruits, except those of mustard; degras and
other residues resulting from the treatment of fatty substances or animal or vegetable
waxes

dairy products

rice, semi- or wholly milled

prepared and preserved fish or vegetables, fruit juices and vegetable juices, prepared
and preserved fruit and nuts, all cereal flours, groats, meal and pellets of wheat, cereal
groats, meal and pellets n.e.c., other cereal grain products (including corn flakes), other
vegetable flours and meals, mixes and doughs for the preparation of bakers’ wares,
starches and starch products; sugars and sugar syrups n.e.c., preparations used in
animal feeding, bakery products, cocoa, chocolate and sugar confectionery, macaroni,
noodles, couscous and similar farinaceous products, food products n.e.c.

-163-



Table A-2: List of commodities within the GTAP 5.4 Data Base, continued

Commodities

Specification

Beverages and Tobacco
Textiles

Wearing Apparel
Leather

Lumber

Paper and Paper Products
Petroleum and Coke
Chemical Rubber Products
Non-Metallic Minerals

Iron and Steel

Non-Ferrous Metals
Fabricated Metal Products
Motor Vehicles

Other Transport Equipment
Electronic Equipment

Other Machinery and Equip-
ment

Other Manufacturing
Electricity

Gas Distribution

Water

Construction

Trade

Other Transport

Water Transport

Air Transport
Communications

Other Financial Intermedia-
tion

Insurance

Other Business Services
Recreation and Other Ser-
vices

Other Services (Govern-
ment)

Dwellings

textiles and man-made fibres

clothing, dressing and dyeing of fur

tanning and dressing of leather; luggage, handbags, saddlery, harness and footwear
wood and products of wood and cork, except furniture; articles of straw and plaiting
materials

includes publishing, printing and reproduction of recorded media

coke oven products, refined petroleum products, processing of nuclear fuel

basic chemicals, other chemical products, rubber and plastics products

cement, plaster, lime, gravel, concrete

basic production and casting

production and casting of copper, aluminium, zinc, lead, gold, and silver

Sheet metal products, but not machinery and equipment

cars, lorries, trailers and semi-trailers

office, accounting and computing machinery, radio, television and communication
equipment and apparatus

electrical machinery and apparatus n.e.c., medical, precision and optical instruments,
watches and clocks

includes recycling

production, collection and distribution

distribution of gaseous fuels through mains; steam and hot water supply

collection, purification and distribution

building houses factories offices and roads

all retail sales; wholesale trade and commission trade; hotels and restaurants; repairs
of motor vehicles and personal and household goods

road, rail; pipelines, auxiliary transport activities; travel agencies

post and telecommunications
includes auxiliary activities but not insurance and pension funding (see next)

includes pension funding, except compulsory social security

real estate, renting and business activities

recreational, cultural and sporting activities, other service activities; private households
with employed persons (servants)

public administration and defense; compulsory social security, education, health and
social work, sewage and refuse disposal, sanitation and similar activities, activities of
membership organizations n.e.c., extra-territorial organizations and bodies

ownership of dwellings (imputed rents of houses occupied by owners)

Source: McDougall und Dimaranan (2002), pp. 8-9 ff.
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Table A-3: Aggregation of commodities for the calculation of the degrees of openness

Commaodity Included commodities

Food Paddy rice, Wheat, Cereal grains nec, Vegetables, fruit, nuts, Oil
seeds, Sugar cane, sugar beet, Crops nec, Bovine cattle, sheep
and goats, horses, Animal products nec, Raw milk, Fishing, Bo-
vine meat products, Meat products nec, Vegetable oils and fats,
Dairy products, Processed rice, Sugar, Food products nec, and
Beverages and tobacco products

Other primary products Plant-based fibers, Wool, silk-worm cocoons, Forestry, Coal, Qil,
Gas, and Minerals nec

Manufactures Textiles, Wearing apparel, Leather products, Wood products,
Paper products, publishing, Petroleum, coal products, Chemical,
rubber, plastic products, Mineral products nec, Ferrous metals,
Metals nec, Metal products, Motor vehicles and parts, Transport
equipment nec, Electronic equipment, Machinery and equipment
nec, and Manufactures nec

Services Electricity, Gas manufacture, distribution, Water, Construction,
Trade, Transport nec, Water transport, Air transport, Communica-
tion, Financial services nec, Insurance, Business services nec,
Recreational and other services, Public Administration, Defense,
Education, Health, and Dwellings
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, % of current GDP

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina Food 6.88 4.94 3.80 3.25 3.06 317 4.05 454 442 4.52 411 4.09 445 1142
Other primary products 0.91 1.06 0.63 0.61 0.64 0.84 1.20 1.47 1.33 0.96 1.19 1.83 1.88 4.90
Manufactures 4.71 2.77 1.89 147 1.83 2.09 2.89 2.73 3.26 3.35 2.92 3.33 3.57 8.58
Services 2.73 1.60 1.14 1.25 1.24 1.25 1.42 1.54 1.49 1.52 1.55 1.62 1.58 2.82
Total 1523 10.37 147 6.58 6.77 7.35 956 1028 1050 10.35 977 1088 1148 27.71
Australia Food 2.90 2.95 2.81 3.06 347 3.55 3.26 373 3.79 3.53 3.45 3.60 3.86 3.69
Other primary products 4.00 414 4.53 4.62 4.30 3.92 4.01 3.98 4.31 423 3.62 4.80 5.07 4.58
Manufactures 5.29 5.74 5.91 6.01 6.29 6.32 6.98 6.83 6.99 7.28 6.75 8.05 8.26 7.60
Services 2.80 317 3.35 3.49 3.82 4.00 421 4.36 435 425 4.21 4.69 442 425
Total 15.00 16.00 1660 17.18 1788 17.79 1846 1891 1945 1929 1803 2113 2161 20.13
Austria Food 0.92 0.85 0.79 0.79 0.77 0.85 1.01 1.13 1.46 1.53 1.76 1.93 2.16 2.29
Other primary products 143 1.38 112 1.02 0.94 1.08 1.04 1.03 1.16 1.09 1.30 1.51 1.72 1.91
Manufactures 2249 2331 2243 2160 2021 2065 2249 2298 2644 2775 2848 3243 3367 3437
Services 14.02 1410 1487 1415 1417 1380 1348 1443 1419 1383 1475 1648 1750 16.96
Total 3886 3964 3922 3756 36.09 3638 3802 3958 4326 4419 4630 5235 55.05 5552
Bangladesh Food 0.86 0.79 0.69 0.73 0.91 1.18 1.03 1.00 0.96 0.84 . . 0.91
Other primary products 0.39 0.45 0.41 0.37 0.31 0.21 0.30 0.24 0.35 0.22 . . 0.18
Manufactures 3.60 4.30 4.36 5.52 6.47 7.29 8.50 863 1013 1059 . . 1195 .
Services 0.99 0.98 1.11 1.24 1.31 1.24 1.24 0.55 0.63 0.57 0.58 0.60 0.52 0.64
Total 5.84 6.53 6.57 7.86 9.00 9.92 11.07 1041 1207 1223 1246 1419 1356 1345
Belgium Food . . . . . . . . 7.38 . 7.70 8.06 8.31
Other primary products . . . . . . . . 3 . 3.25 5.25 4.82
Manufactures . . . . . . . . 60.88 . 8357 7279 7397
Services 12.94 1349 1410 1393 1446 1616 1214 1226 1391 1462 1757 2124 2134
Total 7635 7334 7247 6848 7378 7867 7643 7784 8528 8712 9209 107.34 108.44
Brazil Food 2.1 1.89 1.95 2.35 2.24 2.34 1.92 1.89 2.08 1.96 2.66 2.21 3.27
Other primary products 0.46 0.38 0.37 0.45 0.42 0.42 0.41 0.29 0.28 0.29 0.49 0.60 0.91
Manufactures 5.09 448 542 6.37 6.15 5.20 4.27 3.98 4.20 4.24 5.88 6.47 7.40 .
Services 0.68 0.80 0.80 1.02 0.89 0.88 0.85 0.57 0.68 0.90 1.29 1.51 1.74 1.95
Total 8.35 7.55 8.55 1019 9.70 8.85 7.46 6.73 7.24 739 1033 1079 1332 .
Canada Food 1.86 2.03 2.05 2.34 2.24 244 2.65 2.86 297 2.95 2.72 2.66 2.96 2.82
Other primary products 452 447 4.30 463 5.28 5.87 6.39 6.51 6.41 5.62 5.96 8.09 7.87 6.87
Manufactures 1591 1579 1522 1653 1863 2138 2397 2404 2471 2668 2794 2845 2661 2559
Services 3.07 3.20 3.33 3.51 3.82 417 4.37 473 4.89 5.44 542 5.45 5.34 5.08
Total 2536 2550 2490 27.00 2996 3386 37.38 3816 3899 40.70 42.04 4465 4278 40.36
Chile Food 6.65 6.63 7.12 6.91 5.91 6.20 6.02 6.43 6.12 6.49 6.70 6.42 7.55
Other primary products 247 2.53 2.25 2.31 2.21 2.62 3.15 2.24 2.24 2.13 243 2.97 3.36
Manufactures 2021 1844 1643 1466 1257 1397 1536 1422 1542 1369 1442 16.03 16.93 .
Services 5.37 5.90 5.95 544 549 542 498 5.09 5.05 5.28 517 5.28 6.06 6.05
Total 3470 3351 3175 2932 2617 2820 2952 2799 2882 2759 2872 3071 3391 3457
China Food 2.15 2.26 2.36 2.31 2.31 2.25 1.76 1.52 145 1.29 1.18 1.26 1.23 1.28
Other primary products 2.04 2.1 1.80 1.58 1.38 1.22 112 1.01 1.06 0.76 0.71 0.98 0.92 0.87
Manufactures 1115 1315 1493 1641 1755 1884 1839 1596 1786 1740 1778 20.82 2080 23.60
Services 1.30 1.62 1.82 2.18 2.55 3.02 2.63 2.52 2.73 2.53 2.64 2.79 2.84 3.1
Total 16.64 1913 2091 2248 2379 2533 2390 21.02 2310 2197 2231 2584 2579 28.86
Colombia Food 5.44 5.56 5.69 4.66 3.82 3.92 342 297 3.46 349 3.29 2.98 2.71 2.77
Other primary products 541 6.98 5.95 4.89 415 2.86 3.62 4.57 3.93 3.91 6.12 7.21 6.21 6.28
Manufactures 3.61 4.28 5.89 452 4.79 3.52 3.87 3.37 3.39 3.63 4.26 543 6.00 5.78
Services 3.16 3.85 3.73 3.92 4.41 1.86 1.77 2.19 1.97 1.91 2.22 2.38 2.56 2.21
Total 17.63 2066 2127 1798 17147 1247 1269 1310 1275 1294 1589 18.00 1749 17.04
Croatia Food . . . 5.73 4.36 3.26 2.65 2.59 248 239 2.04 2,07 2.26 243
Other primary products . . . 6.44 542 3.87 3.23 3.16 3.29 2.10 2.68 3.61 3.28 2.99
Manufactures . . . 3299 2608 2208 1873 1694 1477 1650 16.71 1760 1751 1643
Services . . .. . 2036 1824 1180 16.05 19.61 1826 1849 2144 2404 2474
Total . . .. . 5623 4745 3641 3875 4016 3925 3992 4472 4709 46.58
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Czech Republic Food . . . . 347 278 248 2.08 2.21 2.05 1.98 233 222 1.87
Other primary products . . . . 3.93 4.09 3.30 2.94 277 2.39 2.56 3.05 2.92 3.09
Manufactures . . . . 3478 3183 3515 3330 3728 4102 43.07 51.01 5368 50.28
Services . . . . 1361 1246 1276 1393 1326 1320 1259 1312 1238 10.10
Total . . . . 5579 5116 5369 5226 5553 5866 60.20 6951 7120 65.34
Denmark Food 7.98 7.89 8.10 7.78 7.76 7.82 749 712 7.23 6.81 6.37 6.68 6.82 6.67
Other primary products 2.06 1.95 2.11 1.99 1.76 1.67 1.71 229 2.1 1.69 1.95 323 2.81 3.03
Manufactures 1739 1783 1798 1851 17.71 1838 19.05 1869 19.83 1992 2059 2209 2237 2326
Services 8.75 9.52 1059 9.52 9.00 8.96 8.43 8.91 8.28 882 1155 1503 1572 1573
Total 36.19 3719 3878 3780 3623 3682 3667 3700 3745 3723 4047 47.02 4773  48.69
Estonia Food . . . . . . 6.16 7.36 1029 9.36 6.24 5.95 7.32 7.85
Other primary products . . . . . . 5.86 6.67 9.55 7.92 9.27  10.27 8.75 8.93
Manufactures . . . . . . 2623 3370 4345 4259 4109 5833 56.69 49.91
Services . . . 473 823 1278 1804 2524 2839 2831 2869 2900 29.68 3043
Total . . . . . 4574 5628 7298 9168 8817 8529 10356 10244 97.12
Finland Food 0.41 0.47 0.46 0.54 0.84 1.00 0.74 0.91 0.96 0.79 0.62 0.63 0.67 0.67
Other primary products 250 2.15 219 2.54 2.95 343 324 3.28 3.29 2.86 297 375 327 329
Manufactures 1725 1683 16.05 1899 2346 2528 27.35 2804 2964 3030 2928 3375 3180 30.11
Services 343 3.33 3.26 419 5.02 5.42 5.67 5.54 5.37 5.14 5.03 5.06 477 487
Total 2359 2278 2196 2627 3227 3512 3699 3776 3927 39.09 3791 4319 4052 38.93
France Food 297 2.83 2.73 2.73 2.78 275 2.82 2.78 2.96 2.84 2.82 2.81 2.67 2.66
Other primary products 0.79 0.75 0.74 0.68 0.72 0.75 0.76 0.78 0.82 0.74 0.75 1.01 0.91 0.82
Manufactures 1445 1426 1431 1412 1390 1508 1580 1613 17.69 1853 1901 2131 21.08 19.72
Services 5.96 6.16 6.44 6.69 6.65 5.53 5.35 5.31 5.68 5.80 5.66 6.15 6.11 6.00
Total 2418 2401 2423 2423 2405 2411 2473 2500 2716 2791 2824 3128 30.77 29.20
Germany Food 1.33 1.21 1.23 117 1.10 1.12 1.09 1.20 1.23 1.30 1.28 1.31 147 1.38
Other primary products 0.65 0.62 0.56 0.52 0.46 048 0.46 0.54 0.56 0.54 0.55 0.75 0.76 0.74
Manufactures 2472 2311 2097 1960 17.87 1881 1972 2028 2251 2352 2404 2753 2875 28.77
Services 2.94 3.05 3.01 2.90 2.89 283 3.08 3.32 3.72 3.77 3.92 444 4.71 5.02
Total 2964 2798 2577 2418 2231 2324 2435 2535 2803 2914 2979 3402 3569 3592
Greece Food 340 2.85 3.00 3.30 2.74 283 2.86 2.85 257 245 2.62 2.31 2.11
Other primary products 0.97 0.95 1.14 0.72 1.03 1.37 1.06 1.29 1.14 0.87 1.20 191 1.28
Manufactures 6.74 5.84 5.46 5.51 5.26 5.19 5.52 5.27 5.60 5.48 543 6.05 5.32 .
Services 7.02 7.74 791 8.66 8.72 9.13 8.11 745 7.60 . 1375 1715 1656 1513
Total 1812 1739 1751 1818 17.75 1851 1755 16.85 16.91 . 2299 2742 2526 2296
Hungary Food 722 7.06 7.59 6.84 4.98 5.50 6.18 7.01 6.00 5.59 453 449 4.69 3.87
Other primary products 1.81 1.84 1.94 1.77 1.54 1.71 1.55 1.97 1.64 1.55 1.45 1.62 1.49 1.26
Manufactures 2413 2135 2099 2011 1656 1856 2115 2578 3413 4174 46.06 5419 5255  46.96
Services 432 8.11 7.03 8.62 7.18 735 1119 1286 1255 1207 1159 1283 1425 11.74
Total 3747 3836 3754 3734 3026 3313 4007 4763 5433 6096 6363 7313 7299 63.83
India Food 0.90 0.90 1.13 1.32 1.35 1.22 1.63 1.62 1.55 1.42 1.19 1.23 1.22 1.19
Other primary products 0.26 0.40 0.29 0.36 0.34 0.25 0.26 0.36 0.27 0.17 0.14 0.53 0.57 0.82
Manufactures 4.25 4.38 5.21 6.35 6.20 6.28 6.72 6.61 6.72 6.48 6.69 7.52 7.28 7.65
Services 1.40 1.45 1.84 2.00 1.84 1.87 1.90 1.86 2.18 2.68 3.14 4.05 427 4.82
Total 6.81 713 847  10.03 9.72 962 1052 1045 1072 1075 1116 1332 1334 1449
Indonesia Food 2.63 2.51 2.56 2.50 252 2.89 2.56 245 3.22 6.91 4.21 3.65 347 3.80
Other primary products 10.83  11.01 9.93 9.29 7.58 7.08 7.19 6.94 825 1429 9.52 1183  11.31 9.51
Manufactures 8.42 895 1022 1265 1319 1270 1271 1251 1328 2993 2106 2532 2404 19.71
Services 1.85 2.18 2.20 2.44 246 2.65 2.64 2.84 3.15 4.55 3.18 332 3.69 377
Total 2373 2464 2490 2688 2575 2531 2510 2474 2790 5568 3796 4412 4250 36.79
Ireland Food 1379 1169 1192 1330 1359 1430 1399 10.86 8.37 7.93 7.40 7.03 6.05 5.45
Other primary products 1.33 1.20 1.12 117 1.19 1.20 112 0.96 0.89 0.71 0.63 0.69 0.62 0.62
Manufactures 3987 3722 3763 3828 4289 4657 5207 5420 5735 6571 67.04 7347 7348 66.56
Services 6.40 6.96 7.31 7.18 7.10 7.58 7.21 7.60 756 19.08 1624 1741 2256 23.14
Total 6139 5706 5797 5993 6477 6965 7439 7362 7417 9344 9130 9861 10271  95.76
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Italy Food 1.03 0.98 1.01 1.03 1.18 1.27 1.41 1.35 1.32 1.33 1.35 1.39 1.42 1.44
Other primary products 0.48 047 0.43 0.42 0.48 042 0.41 0.39 043 0.36 0.39 0.62 0.58 0.53
Manufactures 1466 1397 1311 1301 1535 1694 1950 1870 18.81 18.86 1824 2045 2014 1922
Services 3.54 4.41 3.95 469 520 5.19 5.58 5.26 5.69 5.57 4.91 522 524 5.02
Total 19.71 1983 1851 1914 2222 2382 2690 2570 2626 2612 2489 2768 2738 26.21
Japan Food 0.06 0.06 0.05 0.05 0.05 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.08 0.06
Other primary products 0.09 0.10 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.09 0.08 0.09 0.10 0.10
Manufactures 9.08 9.28 8.90 8.80 8.14 8.11 8.23 8.61 9.60 9.70 9.19 9.92 956  10.28
Services 1.36 1.36 1.25 1.25 1.18 1.18 1.21 141 1.58 1.57 1.34 1.43 1.54 1.63
Total 1059 1079 1029  10.19 9.45 943 958 1017 1134 1141 1067 1149 1127 1207
Korea Food 1.05 0.85 0.77 0.70 0.62 0.60 0.59 0.59 0.64 0.88 0.71 0.58 0.60 0.52
Other primary products 0.64 0.59 0.79 0.83 0.82 0.74 0.85 1.07 1.52 1.99 1.81 2.39 2.24 1.67
Manufactures 2659 2429 2280 2281 2234 2251 2412 2333 2638 3877 3294 3429 3269 31.79
Services 3.82 3.63 3.28 3.34 3.62 4.02 452 4.34 5.33 7.82 6.35 6.44 6.66 5.69
Total 3210 2936 2764 2767 2739 2787 3007 2933 3387 4945 4182 4370 4219  39.67
Latvia Food . . . . . 233 3.92 4.41 414 3.03 1.60 1.48 2.31 2.75
Other primary products . . . . . 3.55 6.72 6.12 746 8.54 8.49 8.37 6.97 6.90
Manufactures . . . . . 1225 16.07 1772 1801 1818 1573 1628 1721 1748
Services . . . 4.56 995 1192 1464 2181 1827 18.08 1531 1663 1550 14.63
Total . . . . . 3005 4135 50.05 47.89 4783 4113 4277 4199 4176
Lithuania Food . . . . . 7.97 7.60 7.10 6.34 478 3.50 3.93 4.70
Other primary products . . . . . 7.16 8.08 8.80 8.79 7.93 5.78 8.81 10.51
Manufactures . . . . . 1970 2637 2667 2514 2182 1885 21.02 2298 .
Services . . . . 325 5.52 748 996 1064 1023  10.13 9.30 959  10.51
Total . . . . . 4035 4953 5253 5091 4475 3826 4306 4778 5081
Malawi Food 1531 2061  19.93 . . 2488 2562 1719 1841 2272 2225 1986  23.01
Other primary products 0.53 042 0.62 . . 0.82 0.61 0.88 0.92 0.39 0.59 0.71 0.69
Manufactures 0.95 1.14 0.73 . . 324 212 1.71 1.87 1.71 2.18 1.63 2.77 .
Services 1.92 1.95 1.75 1.58 1.45 2.21 1.69 1.50 1.53 1.81 2.72 2.01 249 2.60
Total 1871 2412 23.03 2359 1690 3115 3004 2128 2273 2663 27.74 2421 2897 27.74
Malaysia Food 9.01 7.84 749 7.27 6.69 7.85 8.01 6.83 6.87 10.22 8.60 6.09 6.12 743
Other primary products 2212 2160 1876 16.03 1349 1155 1110 1042 9.92 944 1045 1344 1194 1184
Manufactures 3347 3757 4357 4568 5023 59.54 64.08 6039 6177 8190 87.71 8953 8190 79.04
Services 7.16 8.56 8.71 8.25 940 1235 1283 1487 1557 1579 1491 1533 1624 1560
Total 71.77 7557 7852 7723 7981 9130 96.02 9251 9414 11735 121.67 12439 11620 11391
Malta Food 1.15 1.05 1.08 1.20 1.29 1.00 0.96 1.26 1.44 1.23 1.34 1.44 1.79
Other primary products 0.08 0.08 0.06 0.07 0.08 0.03 0.03 0.04 0.05 0.02 0.07 0.04 0.04
Manufactures 4266 4773 4812 5486 5391 56.61 57.85 5059 47.61 50.90 5290 66.86 52.27 .
Services 3266 3118 3128 3142 3626 3580 31.73 3150 3264 3306 3292 3053 3009 27.65
Total 7655 80.04 8054 8756 9154 9344 9057 8340 8174 8520 8723 9888 84.19 81.66
Mexico Food 1.94 1.80 1.71 0.89 0.94 1.02 2.14 1.86 1.69 1.72 1.52 1.41 1.32 1.27
Other primary products 5.66 6.07 4.31 2.4 1.97 1.90 3.23 3.80 3.03 1.87 2.20 292 218 2.39
Manufactures 8.18 7.62 7.56 9.41 996 1154 2240 2323 2272 2419 2458 2428 22.07 2161
Services 2.87 2.75 2.51 2.24 2.06 240 335 3.16 2.74 273 2.41 2.34 2.02 1.96
Total 1866 1824 16.09 1495 1493 1687 3113 3205 3018 3052 3072 3096 2760 27.23
Morocco Food 3.79 4.32 4.40 378 3.98 5.20 6.55 6.17 6.50 424 4.37 478 4.39 4.71
Other primary products 0.98 1.07 0.75 0.81 0.76 1.01 117 0.78 0.97 0.60 0.93 1.26 1.18 0.99
Manufactures 971 1114 1023 937 1045 1211 1343 1183 1357 1512 1559 1623 1530 16.27
Services 6.70 7.24 5.35 6.92 6.94 6.19 6.12 6.63 6.58 715 7.94 855 11.08 11.36
Total 2118 2378 2073 20.88 2183 2451 2698 2541 2762 2711 2883 3083 3194 33.33
Mozambique Food . . . . . 483 4.82 5.27 4.69 . 343 . 4.50
Other primary products . . . . . 142 1.31 0.80 0.94 . 2.39 » 2.69
Manufactures § . § § . 0.95 113 1.58 0.91 . 0.78 . 1229
Services 412 418 6.01 8.90 9.08 8.77 1047 8.91 8.21 7.38 7.40 8.52 6.90
Total 8.66 930 1263 1640 1575 1598 17.74 1655 1475 1332 1400 18.07 26.39
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Netherlands Food 9.64 9.32 9.37 9.23 960 1019  10.10  10.05 8.86 9.30 9.45 9.49 991  10.99
Other primary products 6.32 6.47 6.49 5.63 5.79 5.67 5.58 6.25 5.70 5.36 5.60 8.21 6.74 2.70
Manufactures 2951 29.05 2848 27.01 2764 3033 3326 3445 4063 3973 3996 4536 4411 4470
Services 10.15 968 1059 1118 1140 1162 1075 1122 1266 1235 1206 1310 1318  13.07
Total 5561 5452 5492 53.05 5444 5781 5969 6197 6784 6674 6707 7615 7395 7145
New Zealand Food 961 1030 1114 1210 1150 1066 10.05 1021 1017 1053 1043 1263 1391 1249
Other primary products 5.01 492 478 4.76 5.02 5.01 4.58 4.21 3.92 352 342 443 4.16 3.87
Manufactures 6.17 6.31 6.94 7.35 7.31 7.89 7.73 7.20 747 8.30 8.46 9.13 9.10 8.22
Services 5.48 5.55 5.97 6.38 6.36 6.95 7.23 6.86 6.35 6.83 7.73 8.63 8.61 8.60
Total 2626 27.08 2884 3060 3020 3052 2960 2848 2790 2918 30.04 3482 3578 33.18
Peru Food 4.47 2.60 3.70 2.38 3.08 3.56 3.27 3.35 4.03 2.64 3.59 3.99 4.04 4.03
Other primary products 1.99 1.64 1.35 0.95 0.90 0.68 0.84 1.06 1.07 0.79 0.97 1.33 1.29 147
Manufactures 10.50 8.04 8.94 6.31 6.09 5.88 6.29 6.16 6.47 6.71 7.28 7.83 7.81 8.11
Services 3.66 2.72 31 2.09 213 212 1.94 2.36 247 2.94 2.89 2.79 259 253
Total 2062 1500 1710 1173 1220 1225 1234 1294 1404 1307 1473 1594 1573 16.14
Philippines Food 3.62 347 3.62 3.18 3.19 297 3.11 248 2.53 313 2.20 2.55 2.55 2.41
Other primary products 0.90 0.75 0.82 0.72 0.71 0.60 0.67 0.76 0.72 0.50 0.61 1.01 0.63 0.72
Manufactures 1368 1410 1494 1450 1651 1718 19.83 2139 27.00 4148 4526 4970 4259 4344
Services 6.28 6.54 7.29 8.63 850 1053 1257 1557 1834 1146 6.28 5.27 4.35 3.89
Total 2448 2486 2666 27.03 2891 3129 3618 4019 4858 56.57 5434 5853 50.13  50.45
Poland Food . 3.25 2.79 2.41 1.84 1.97 2.16 2.02 215 1.89 1.62 1.60 1.62 1.63
Other primary products . 3.53 3.03 2.55 2.02 2.08 2.24 1.68 143 1.32 1.24 1.37 1.44 1.38
Manufactures . 1747 1223 1223 1253 1296 1628 1497 1376 1459 1481 1715 1742 18.68
Services . 5.43 482 5.65 4.88 6.59 9.58 742 5.98 6.82 5.37 6.60 5.53 529
Total . 2967 2287 2284 2128 2359 3027 2610 2331 2461 2305 2671 26.01 2698
Portugal Food 1.75 1.64 1.58 141 1.27 1.41 1.53 1.61 1.64 1.56 147 1.58 1.57 1.57
Other primary products 253 2.16 1.53 1.40 1.26 1.62 1.62 1.21 1.24 1.00 1.05 1.32 0.97 0.95
Manufactures 1899 1914 17.01 1603 1532 16585 1811 1913 1969 1951 1882 2012 1978 1853
Services 6.74 7.07 6.38 5.56 7.88 740 7.61 7.10 745 7.78 747 7.90 7.93 7.99
Total 30.01 3001 2650 2439 2574 2729 2887 2905 3001 2985 2881 3092 3025 29.05
Russian Federation ~ Food . . . . § . » 0.47 0.39 0.50 0.47 0.58 0.54 0.73
Other primary products . . . . . . . 1246 1259 1321 2115 2539 2148 2013
Manufactures . . . . . . . 9.68 883 1393 17.00 1467 1126 9.98
Services . . . . . 213 2.67 3.39 3.48 457 463 3.68 3.61 3.88
Total . . . . . 1923 2347 2601 2529 3220 4325 4433 36.89 3472
Singapore Food 8.73 7.58 7.80 733 6.51 6.32 5.74 5.12 4.81 4.65 3.96 337 339 342
Other primary products 2845 29.70 2653 1945 1769 1478 1150 1229 1047 1115 1193 1525 1184 1210
Manufactures 112.63 10644 103.38 102.64 10412 11753 12478 120.02 117.02 117.97 12327 13017 12721 12822
Services 3207 3463 3198 3281 3208 3280 3502 3342 3122 2688 3183 3127 3363 34.03
Total 181.89 178.35 169.68 162.23 16040 17143 177.04 170.86 163.53 160.65 170.99 180.07 176.07 177.76
Slovak Republic Food . . . . . 254 2.78 2.26 2.07 2.01 2.00 1.93 220 2.18
Other primary products . . . . . 3.63 3.55 3.90 3.42 2.82 3.65 5.54 5.33 4.79
Manufactures . . . . . 3793 3848 3690 4024 4381 4483 5281 5406 5383
Services . . . . 1468 1463 1243 1005 1020 10.32 935 1125
Total . . . . 56.00 5874 5724 5311 5593 5896 59.84 71.52 . .
Slovenia Food . . . 348 2.30 2.30 1.73 1.83 1.80 1.77 1.66 1.78 1.79 1.58
Other primary products . . . 2.36 3.21 1.33 1.33 1.03 1.29 1.16 0.94 1.07 1.16 1.02
Manufactures . . . 4750 4247 4384 4133 4116 4289 4327 4025 4531 4623 4053
Services . . . 974 1097 1258 1078 1128 1115 10.31 932 1037 1042 1043
Total . . . 6308 5895 6006 5517 5530 5712 56.52 5216 5853 5959  53.55
Spain Food 1.79 1.62 1.72 1.65 2.09 244 2.61 2.75 2.91 2.95 2.56 2.82 2.98 2.74
Other primary products 0.87 0.76 0.66 0.47 0.51 0.52 0.55 0.65 0.70 0.63 0.59 1.02 0.83 0.96
Manufactures 8.63 8.52 8.59 860 1034 1225 1358 1415 1438 1546 1411 1666 1631  14.51
Services 6.19 5.41 5.25 5.59 6.03 6.64 6.81 7.21 7.80 8.33 8.81 9.48 9.93 9.51
Total 1748 1631 1622 1631 1897 2185 2355 2476 2579 2738 2608 2999 30.04 2773
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Sri Lanka Food 7.97 8.50 6.80 5.82 6.21 5.93 . . 6.58 . 6.27 . 6.50 6.02
Other primary products 2.08 1.61 1.21 1.08 0.98 1.04 . . 0.62 . 0.59 . 0.49 0.48
Manufactures 1213 13.67 1410 1844 2047 2042 . . 2355 . 2245 . 2330 2186
Services 464 5.29 5.82 6.20 5.99 6.22 6.14 5.33 5.63 5.65 6.00 5.61 8.36 7.55
Total 2682 2907 2793 3155 3365 3361 3531 3483 3638 3610 3532 3892 3865 3591
Sweden Food 0.51 0.53 047 0.44 0.51 0.70 0.80 0.86 1.03 0.96 0.96 1.01 1.14 1.16
Other primary products 2.80 250 217 214 2.54 2.89 3.03 252 2.79 240 1.24 1.60 3.03 2.74
Manufactures 2259 2110 1966 1942 2288 2821 2965 29.03 3084 3202 3279 3542 3187 29.85
Services 5.58 5.66 5.82 6.24 6.39 6.48 6.37 6.38 7.33 7.39 8.12 873 10.39 9.78
Total 3148 2979 2812 2823 3233 3828 3984 3879 4199 4277 4311 4676 4642 4353
Switzerland Food 0.79 0.77 0.77 0.80 0.80 0.83 0.79 0.80 0.83 0.80 0.82 0.86 0.84 0.83
Other primary products 0.27 0.25 0.25 0.24 0.22 0.24 0.24 0.21 0.26 0.25 0.26 0.36 0.30 0.27
Manufactures 2766 2691 2541 2595 2568 2587 2553 2629 2868 29.06 2997 3282 3209 31.77
Services 8.53 7.97 8.21 8.34 8.79 8.38 8.14 8.55 9.57 984 1055 1153 1052 1043
Total 3726 3590 3464 3532 3548 3531 3469 3585 3935 3995 4160 4556 4375 43.30
Tanzania Food . . . . . . . . 6.43 4.56 4.41 484 5.09
Other primary products . . . . . » » . 2.32 0.92 0.85 0.99 1.1
Manufactures . . . . . . . . 1.06 1.54 1.02 147 2.1 .
Services 2.65 3.08 2.86 3.69 7.30 911  10.77 9.27 6.12 6.37 6.67 6.33 6.62 6.49
Total 1090  10.85 9.76 1274 1787 2062 2375 2134 1592 1340 1296 1364 1492 1582
Thailand Food 9.59 7.87 7.92 7.69 6.57 6.65 6.54 6.14 7.79 8.72 8.41 8.47 9.04
Other primary products 2.01 1.62 1.61 1.61 1.51 1.69 2.06 2.16 2.65 2.34 2.36 3.70 3.30
Manufactures 1623 1758 1938 1986 2152 23.01 2499 2236 3045 3599 37.02 4510 4443 .
Services 7.36 7.37 7.26 8.22 8.72 7.89 8.76 919 M1 131 1187 1144 1125 1198
Total 3518 3444 3617 3738 3832 3923 4235 3985 5200 5835 5965 6870 68.01 66.27
Turkey Food 249 1.93 2.34 2.10 1.92 3.06 2,50 2.56 2.75 237 2.23 1.81 272 1.93
Other primary products 0.60 0.46 0.44 0.28 0.26 0.40 0.35 0.37 0.28 0.32 0.38 0.31 0.54 0.52
Manufactures 7.75 6.24 6.24 6.87 6.35 1049 9.91 988 1087 10.84 1187 11.83 1793 16.39
Services 5.88 5.23 5.41 5.83 5.85 8.25 8.56 735 1041 11.87 9.08 1014 10.77 8.00
Total 16.71  13.86 1443 1508 1438 2220 2132 2016 2432 2540 2356 2409 31.96 26.84
Uganda Food . . . . . 9.54 7.21 7.54 6.57 6.64 6.78 5.26 5.52 5.56
Other primary products . . . . . 0.42 0.37 0.90 0.73 0.50 1.56 1.72 1.68 1.31
Manufactures . . . . . 0.27 0.40 1.27 1.55 0.53 0.36 0.83 0.83 0.74
Services . . 0.63 1.21 2.91 1.60 1.81 240 2.63 2.69 3.15 348 375 3.96
Total . . 6.65 6.18 846 11.84 980 1210 1148 1036 1185 1129 1179 1158
United Kingdom Food 1.32 1.34 1.37 147 147 1.51 1.58 1.52 141 1.25 1.16 1.10 1.01 1.00
Other primary products 1.45 1.65 1.41 1.33 1.52 1.52 1.50 1.64 145 0.96 1.16 1.83 1.69 1.55
Manufactures 1530 1570 1511 1492 1580 16.63 17.89 1862 1822 1703 1633 1701 1647 1533
Services 5.34 5.44 5.19 573 6.21 6.47 6.74 719 722 7.37 7.68 8.04 7.72 7.85
Total 2340 2413 2308 2345 2500 2613 2771 2897 2831 2662 2633 2798 2689 2573
United States Food 0.87 0.80 0.78 0.82 0.78 0.78 0.88 0.90 0.78 0.68 0.62 0.61 0.60 0.57
Other primary products 0.54 0.55 0.51 047 0.41 0.41 047 043 0.39 0.32 0.28 0.34 0.32 0.30
Manufactures 5.29 5.51 5.83 5.87 5.87 6.15 6.62 6.73 747 6.82 6.63 7.01 6.35 5.82
Services 2.10 2.31 2.50 2.54 252 2,59 2.70 2.79 2.81 273 2.81 2.82 2.67 2.63
Total 8.79 9.16 9.61 9.69 9.59 992 1067 1085 1115 1055 10.34 10.78 9.94 9.31
Uruguay Food 6.91 7.21 5.86 5.09 477 4.81 5.11 5.55 6.09 6.40 542 5.20 492 7.54
Other primary products 4.05 3.83 2.65 2.58 191 1.80 1.84 1.94 1.73 1.21 1.05 1.21 1.42 2.09
Manufactures 7.52 7.16 5.86 542 5.01 5.06 4.55 4.36 4.71 493 4.10 4.71 4.70 5.70
Services 491 495 5.27 6.33 7.22 8.06 7.14 6.86 6.48 5.93 5.80 6.05 5.89 6.20
Total 2339 2315 1964 1942 1890 19.73 1864 1870 19.02 1847 1638 1717 1693 21.54
Venezuela Food 0.59 0.69 0.62 0.60 0.68 0.77 0.67 0.82 0.68 0.69 0.52 0.39 0.38 0.46
Other primary products ~ 23.53  29.00 23.04 1872 1928 2135 1836 2655 1926 1291 1597 2264 1831 23.32
Manufactures 6.41 6.32 478 4.05 452 5.45 4.88 5.37 4.41 4.34 3.07 3.19 325 4.74
Services 2.06 2.30 215 1.99 2.05 248 1.98 2.06 1.34 1.35 117 0.87 1.01 1.02
Total 3260 3832 3059 2536 2653 3005 2583 3480 2569 1929 2072 2710 2294 29.53
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Table A-4: Openness based on the ER; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Zambia Food 0.99 0.80 . 1.68 229 2.72 213 2.61 252
Other primary products 0.67 1.14 . 1.86 2.52 3.74 1.07 1.05 1.23
Manufactures . . . 23.58 28.02 . 1986 2700 2738 17.36 2341 2249
Services 1.95 2.87 2.04 2.86 315 342 352
Total 3574 4271 34.02 2626 3496 3726 24.08

Source: World Bank (2004)
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, % of current GDP

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina Food 0.20 0.12 0.24 0.39 0.39 043 043 0.43 0.56 0.52 0.44 0.44 043 0.41
Other primary products 0.70 0.35 0.37 0.31 0.31 0.38 048 0.48 047 043 0.38 0.46 042 0.65
Manufactures 458 242 3.76 5.81 6.40 7.54 6.89 7.83 9.39 9.55 8.17 8.01 6.70 7.75
Services 330 2.04 1.99 2.30 2.60 2.67 2.70 2.78 293 2.98 297 3.09 3.00 427
Total 8.78 492 6.35 8.82 970 11.02 1049 1152 1334 1349 1197 1199 1056 13.08
Australia Food 0.72 0.69 0.70 0.72 0.76 0.79 0.82 0.77 0.78 0.85 0.84 0.85 0.86 0.88
Other primary products 112 1.06 1.04 1.11 1.24 1.04 112 1.23 1.19 1.03 1.24 1.82 1.70 1.55
Manufactures 1293 1179 1141 1218 13.02 1367 1450 1377 1385 1549 1497 1573 1477 1533
Services 4.21 4.32 4.14 429 4.28 4.38 448 4.39 442 455 4.41 463 4.50 4.32
Total 1898 1786 1729 1830 1930 1988 2093 2016 2024 2193 2146 23.04 2183 2208
Austria Food 1.66 1.58 1.56 1.46 143 1.52 1.62 1.81 2.08 211 215 2.21 244 250
Other primary products 2.79 2.87 2.70 229 2.06 2.05 217 235 225 1.97 2.28 3.32 348 347
Manufactures 2592 2591 2583 2471 2295 2414 2436 2544 2761 2884 2960 3283 3365 3225
Services 8.96 8.72 9.00 936 1029 1034 1174 1262 1380 1293 1398 1568 16.65 16.86
Total 3932 39.09 3910 3782 3674 38.04 3989 4222 4573 4585 48.02 5405 5622 55.08
Bangladesh Food 3.27 2.28 1.91 2.15 1.92 . 297 2.78 2.75 242 . . 293
Other primary products 2.16 2.63 1.73 1.89 1.91 . 1.90 1.87 2.34 2.04 . . 212
Manufactures 8.08 7.10 7.37 7.72 8.20 . 1226 1163 1121 1135 . . 1284 .
Services 220 1.84 1.79 2.03 2.36 2.54 3.14 2.61 2.79 2.63 2.87 3.23 3.04 292
Total 1570 1385 1281 1379 1439 1616 2027 1889 19.09 1844 1960 2097 2092 1955
Belgium Food . . . . . . . . 6.59 . 6.99 7.18 7.25
Other primary products . . . . . . . . 497 . 5.28 8.87 8.52
Manufactures . . . . . § . . 5451 . 5786 6656 67.42
Services 1319 1314 1390 1348 1362 1518 1174 1163 1281 1358 1546 18.09 18.68
Total 7565 7400 7326 6892 6831 7174 7134 7383 7888 8091 8560 100.70 101.87 .
Brazil Food 0.44 0.46 0.63 0.57 0.62 0.72 0.82 0.79 0.73 0.74 0.77 0.67 0.68 0.75
Other primary products 1.29 143 1.50 1.62 1.59 1.20 1.13 1.19 1.15 0.88 1.30 1.69 1.84 1.84
Manufactures 2.71 295 3.51 3.72 412 467 5.69 5.36 6.17 6.07 7.66 7.51 9.12 8.39
Services 1.13 1.45 1.56 1.69 2.09 1.80 1.87 1.57 1.78 1.99 252 2.63 3.14 3.01
Total 5.57 6.29 7.21 7.61 8.41 8.39 9.51 8.92 9.83 969 1226 1250 1479  13.99
Canada Food 1.30 1.35 1.40 1.49 1.62 1.73 1.70 1.75 1.83 1.94 1.84 1.77 1.91 1.94
Other primary products 145 1.75 1.39 1.37 142 1.44 1.58 1.73 1.92 1.65 1.61 2.32 2.32 2.03
Manufactures 1918 1832 1844 1977 2201 2471 2561 2548 2828 3035 3041 3057 2846 27.81
Services 433 4.79 4.99 5.28 5.75 5.78 5.67 5.86 5.98 6.21 6.17 6.13 6.18 5.87
Total 2626 2621 2622 2790 3081 3366 3456 3481 3800 40.15 40.03 4080 3886 37.64
Chile Food 0.95 113 1.39 1.56 1.52 1.63 1.66 1.88 1.78 2.01 1.90 1.82 1.98 213
Other primary products 3.94 462 422 3.37 3.01 2.72 2.63 3.23 298 273 3.23 478 487 4.72
Manufactures 21.04 1978 18.08 1942 2043 1882 2009 2084 2141 2250 1678 1790 19.94 19.80
Services 6.93 6.53 5.74 5.78 5.91 5.64 5.40 5.08 5.18 5.83 6.12 6.08 7.34 7.44
Total 3285 3205 2944 3013 3087 2881 2978 31.04 3135 3307 2802 3058 3413 34.09
China Food 1.58 1.31 1.04 0.95 0.69 0.94 1.33 1.01 0.80 0.71 0.68 0.84 0.81 0.78
Other primary products 1.73 1.28 1.61 1.82 212 1.71 1.73 1.73 1.99 1.35 1.64 2.91 2.46 248
Manufactures 1395 1245 1429 1651 2127 1873 1578 1429 13.02 1274 1443 1709 17.78 20.03
Services 1.04 1.16 1.05 2.20 2.69 291 3.51 2.74 3.08 2.80 313 3.32 3.36 3.64
Total 1831 1619 1799 2148 2677 2429 2236 1977 1889 1759 19.87 2416 2442 2694
Colombia Food 0.90 1.01 0.82 1.28 1.44 1.37 1.49 1.82 1.65 1.78 1.65 1.70 1.84 1.92
Other primary products 1.13 1.38 118 1.24 1.21 0.78 0.85 0.69 0.76 0.62 0.61 0.70 0.60 0.61
Manufactures 1062 1149 990 10.73 1497 1242 1269 1159 1204 1237 1035 1143 13.09 1317
Services 3.82 417 4.24 3.98 4.03 3.16 3.05 343 3.37 3.39 3.63 3.92 4.30 4.02
Total 1646 1805 1615 1723 2165 1772 1807 1753 1781 1817 1624 1774 1983 19.71
Croatia Food . . . 5.90 413 4.01 4.99 463 4.86 3.92 341 343 4.03 4.25
Other primary products . . . 6.28 5.47 468 5.66 5.30 5.18 3.50 5.03 6.69 6.59 6.59
Manufactures . . . 3200 3323 2717 2927 2928 3480 3133 3045 3134 3455 36.84
Services . . . . 10.00 8.16 7.07 835 11.04 8.55 1027 9.41 948 10.70
Total . . . . 5283 4402 4699 4756 55.88 4730 4914 5086 5464 5839
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Czech Republic Food . . . . 3.36 3.68 3.27 3.35 3.36 297 293 3.08 3.01 248
Other primary products . . . . 5.82 5.44 5.14 5.27 5.58 417 440 7.31 7.00 9.10
Manufactures . . . . 3328 3299 3983 3937 4220 4253 4392 5222 5427 4711
Services . . . . 1076 1139 934 1070  10.02 999 1049 1042 9.67 9.16
Total . . . . 5323 5350 5758 5870 6115 5966 6173 73.03 7395 67.86
Denmark Food 3.30 3.05 3.31 3.34 3.29 3.27 3.29 3.33 348 3.46 3.30 3.32 3.37 342
Other primary products 290 2.63 2.21 1.99 1.91 1.90 1.73 1.74 1.89 1.63 1.59 245 1.97 2.03
Manufactures 1976 1929 1999 1895 1735 1899 2044 1969 2120 2212 2144 2267 2270 23.11
Services 7.86 7.57 7.76 7.27 749 7.90 7.71 7.98 8.11 9.16 1063 1341 1393 1451
Total 3382 3254 3326 3154 3004 3208 3318 3274 3467 3636 3696 4185 4197 43.08
Estonia Food . . . . . . 734 1127 1546 1457 10.16 968 10.02 1037
Other primary products . . . . . . 7.32 8.85  10.03 7.16 776 10.33 9.25 9.1
Manufactures . . . . . . 3834 5378 7053 6644 6082 7829 7540 7057
Services . . . 2.91 467 8.33 873 1205 1407 1557 1596 1690 1767 2151
Total . . . . . 5010 6173 8595 110.08 103.74 9470 11520 11233 111.56
Finland Food 1.11 0.97 1.06 1.23 1.41 1.64 1.38 1.68 1.77 1.69 1.60 1.52 1.52 1.53
Other primary products 2.65 279 2.79 3.18 329 3.37 2.88 3.30 3.21 2.62 2.84 4.15 3.95 3.75
Manufactures 17.36 1598 1380 1510 1618 1829 1855 1965 20.83 2126 2057 2278 2150 20.27
Services 5.23 543 6.08 6.83 7.50 7.09 7.29 6.75 6.57 5.92 5.84 6.88 6.61 6.18
Total 2635 2517 2374 2633 2838 3039 3010 3137 3238 3150 3084 3533 3359 3173
France Food 2.00 1.88 1.97 1.88 1.90 2.03 2.00 1.97 2.03 2.05 2.00 2.04 2,07 2.00
Other primary products 2.34 2.35 2.29 1.95 1.87 1.83 1.74 1.98 2.09 1.66 1.85 3.07 2.82 2.50
Manufactures 1530 1501 1475 1399 1323 1434 1487 1503 1615 1751 18.03 20.86 2023 1849
Services 458 490 5.09 5.27 5.32 4.16 4.15 4.22 4.45 457 4.40 459 4.72 4.76
Total 2422 2415 2410 2310 2233 2237 2276 2320 2472 2579 2629 3056 2984 27.75
Germany Food 232 2.19 222 2.12 1.79 1.93 1.93 2.00 2.09 2.09 2.02 1.96 2.06 1.99
Other primary products 248 245 245 2.09 1.95 1.81 1.78 2.01 2.21 1.82 1.87 3.09 2.88 2.63
Manufactures 16.68 1644 1735 16.04 1380 1447 1516 1525 1683 18.05 1864 2158 2138 20.28
Services 4.71 4.99 5.04 5.10 5.16 5.31 5.41 5.62 6.16 6.30 6.80 7.50 7.80 7.51
Total 2619 26.08 27.07 2534 2269 2352 2429 2488 2729 2826 2933 3413 3413 3241
Greece Food 3.87 3.61 3.36 3.4 3.35 345 3.54 3.4 3.30 3.39 335 3.29 2.87
Other primary products 248 2.64 3.02 2.83 297 2.64 2.16 247 2.22 2.30 1.84 4.36 4.04
Manufactures 1748 1730 1754 17.01 1722 1538 1633 1679 1664 1898 2022 2120 17.16 .
Services 3.24 3.28 3.27 345 3.41 3.4 340 3.08 3.46 . 7.36 9.74 9.56 7.75
Total 2706 2683 2719 2669 2695 2488 2543 2576  25.63 . 3277 3859 3363 3132
Hungary Food 218 2.37 1.96 1.67 1.99 240 1.97 2.12 222 2.35 1.90 2.09 2.08 1.86
Other primary products 5.01 5.59 6.35 5.46 5.62 5.31 5.19 6.57 5.29 444 4.32 449 4.51 5.05
Manufactures 2321 2321 2579 2267 2478 2747 2755 3138 3886 4783 5207 6230 5831 5020
Services 5.49 6.84 5.62 6.79 6.56 6.94 7.99 8.68 8.73 9.52 970 1043 1144  10.77
Total 3590 38.00 3973 3659 3894 4211 4269 4876 5509 6415 6798 7931 7634 67.87
India Food 0.26 0.26 0.22 0.39 0.28 0.54 045 0.49 0.60 1.00 0.78 0.55 0.64 0.65
Other primary products 1.73 248 2.75 3.45 2.76 2.52 2.93 342 3.02 2.65 3.7 4.62 3.93 410
Manufactures 5.03 4.7 4.67 5.82 5.29 5.25 6.39 5.92 6.49 6.74 6.07 6.10 5.99 6.35
Services 1.97 1.87 217 2.71 232 249 2.84 2.85 3.00 343 3.82 3.57 335 3.63
Total 8.99 9.32 982 1237 1064 1080 1261 1269 1311 1382 1437 1483 1391 1472
Indonesia Food 1.23 0.96 1.11 1.25 1.16 1.41 1.78 2.04 1.71 3.02 2.70 219 2.11 2.00
Other primary products 213 2,59 2.79 2.64 2.32 2.41 2.76 2.68 2.81 4.79 3.92 5.61 5.46 491
Manufactures 1280 1549 1631 1573 1443 1427 1555 1415 1481 2079 1053 1420 1377 1119
Services 5.21 5.16 4.98 5.66 6.08 6.28 6.53 6.51 751 1226 8.07 9.72 10.74 9.72
Total 2138 2421 2519 2529 2399 2437 2662 2538 2684 4086 2521 3173 3207 27.82
Ireland Food 522 477 5.09 5.02 461 5.00 453 425 3.96 3.86 3.80 3.57 3.53 3.31
Other primary products 3.51 372 3.36 2.87 2.81 2.71 243 249 2.32 1.91 2.04 285 245 1.87
Manufactures 3749 3527 3510 3405 3475 39.03 4159 4014 4083 4419 4350 47.08 43.00 37.56
Services 1145 1087 1179 1314 1336 1534 1698 1832 19.00 3411 28.04 3011 3417 3326
Total 57.67 5463 5534 5508 5553 6207 6553 6520 66.11 84.07 77.39 8361 8316 76.00
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Italy Food 235 2.07 2.14 2.01 2.06 215 223 2.05 2.05 2.01 1.96 2.00 1.98 1.95
Other primary products 2.87 2.74 2.37 2.11 2.24 2.37 2.54 2.32 2.37 1.88 2.03 3.22 2.91 2.70
Manufactures 1232 1170 1125 1115 1060 1195 1400 1250 1358 1433 1473 1705 1651 1587
Services 3.66 423 3.81 4.71 4.90 469 4.98 462 5.05 5.26 476 5.09 5.15 5.19
Total 2120 2074 1957 1998 1980 2117 2375 2149 23.05 2347 2347 2736 2655 25.71
Japan Food 1.15 1.14 1.08 1.07 0.98 1.05 1.04 117 117 1.14 1.07 1.04 1.12 1.14
Other primary products 2.07 242 2.03 1.80 1.53 1.37 1.39 1.68 1.84 1.37 1.38 1.90 1.96 1.89
Manufactures 3.85 414 3.70 3.26 3.02 3.29 3.92 458 4.85 459 448 5.04 5.34 5.41
Services 259 2.76 247 243 218 218 2.31 2.75 283 2.82 2.54 243 258 2.68
Total 9.67 1046 9.27 8.56 7.71 7.90 865 10.18  10.69 9.92 946 1041 1101 1112
Korea Food 1.72 1.56 1.62 1.60 1.42 147 1.53 1.77 1.79 1.88 1.70 1.69 1.91 1.92
Other primary products 5.96 6.62 6.23 6.37 5.97 5.30 5.49 6.17 7.29 7.25 6.88 9.40 9.17 7.77
Manufactures 2018 1945 1976 18.02 1685 1857 2057 2090 2135 2029 2097 2357 2232 2220
Services 377 3.96 4.03 423 4.25 452 5.19 5.61 6.09 7.60 6.60 715 7.67 7.36
Total 3163 3159 3164 3022 2849 2986 3278 3445 3652 37.03 3615 4182 41.07 39.25
Latvia Food . . . . . 2.46 3.89 5.85 6.48 6.72 5.49 5.48 5.75 6.20
Other primary products . . . . . 6.94 849 1054 743 6.23 5.64 6.31 5.76 5.47
Manufactures . . . . . 1330 2473 2879 3434 3948 3315 3279 3485 3651
Services . . . 1.89 3.37 3.86 459 1369 1130 11.79 9.43 9.92 9.06 8.30
Total . . . . . 2657 4170 5888 5955 6422 5371 5451 5542 5649
Lithuania Food . . . . . 3.96 7.55 7.59 6.41 5.81 499 4.81 4.99
Other primary products . . . . . 1394 1347 1238 1171 9.30 830 1232 1256
Manufactures . . . . . 2241 3562 3781 4082 3886 3210 3125 3541 .
Services . . . . 290 456 7.09 8.10 8.87 7.59 7.01 5.80 5.58 6.36
Total . . . . . 4488 6373 6587 6781 6156 5239 5418 5853 6247
Malawi Food 340 2.67 2.63 . . 7.02 463 2.92 3.60 5.95 4.46 324 353
Other primary products 3.75 3.53 3.61 . . 345 3.90 3.15 4.10 3.15 482 5.26 5.60
Manufactures 2448 2438 2567 . . 3158 2472 1959 2313 2056 2791 2267 2118 .
Services 1453 1425 16.16 18.84 1256 1252 1057 7.65 8.64 9.33 1022 9.78 9.78 11.68
Total 46.16 4482 48.06 59.68 3893 5458 4382 3330 3947 3899 4740 4095 40.08 47.12
Malaysia Food 5.41 4.84 4.94 450 4.25 435 4.38 428 442 4.71 4.60 4.06 458 4.60
Other primary products 3.82 448 4.1 365 342 317 324 332 352 384 3.79 5.74 5.66 5.11
Manufactures 4868 5724 6544 5930 6065 7250 79.85 7013 7093 7223 7373 8127 7370 7448
Services 11.84 1224 1313 1226 1401 1598 1666 1725 18.07 18.01 1845 1844 1874 17.07
Total 69.76  78.80 87.62 79.71 8232 96.00 10413 9499 9694 98.79 100.57 109.51 102.68 101.26
Malta Food 9.55 8.84 9.12 8.83 8.80 8.15 9.07 9.20 9.23 8.59 8.33 8.07 8.28
Other primary products 5.79 5.28 5.16 487 4.95 4.91 428 5.20 4.65 3.55 463 7.37 6.84
Manufactures 61.63 70.63 71.02 7123 7446 7688 7569 69.60 6247 6394 6521 79.80 60.23 .
Services 2169 2158 2014 2056 2390 2452 1990 1992 1883 1955 1961 19.83 1968 1845
Total 98.66 106.34 10545 10550 11211 11447 108.94 103.92 9518 9563 97.79 11507 9503 91.32
Mexico Food 2.71 242 2.14 1.61 1.39 1.83 1.79 2.20 1.80 1.88 1.68 1.49 1.53 1.67
Other primary products 143 1.22 1.30 0.93 0.81 0.89 1.26 1.14 1.35 1.29 114 1.36 1.20 113
Manufactures 1219 1292 1320 1536 1477 17.02 2347 2485 2554 2795 2757 28.01 2527 2435
Services 343 3.84 340 3.19 293 2.95 315 3.01 2.94 2.99 293 2.88 2.67 2.67
Total 19.76 2040 2003 2109 19.89 2270 2968 3120 3163 3411 3332 3373 3067 29.82
Morocco Food 311 2.62 2.56 3.65 4.30 3.95 5.92 5.00 4.74 408 373 4.74 462 4.51
Other primary products 5.25 6.16 5.02 5.42 493 5.86 6.11 5.53 6.28 3.69 4.44 7.18 6.71 6.06
Manufactures 1566 1802 1710 16.77 1589 1744 1829 1595 1750 2098 19.98 2257 2082 2157
Services 3.35 3.64 3.63 4.04 3.92 3.99 4.09 3.55 3.80 413 437 4.56 497 5.26
Total 2738 3044 2831 2988 29.03 3123 3441 3002 3232 3289 3251 39.05 3711 3740
Mozambique Food . . . . . 8.57 6.91 5.96 5.19 . . . 5.27
Other primary products » . . . » 7.30 4.08 3.53 3.09 . . . 6.46
Manufactures . § » . . 3096 1947 1723 1348 . § . 17.66
Services 8.47 8.36 969 1327 1368 1483 1515 11.23 969 1022 984 1151 16.83
Total 4339 4401 4642 5940 6188 6165 4561 3795 3144 3062 3845 4193 4622
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Netherlands Food 5.87 5.43 5.53 5.68 5.67 6.54 6.25 6.35 5.59 5.68 5.79 5.78 5.75 6.29
Other primary products 5.60 543 476 4.29 452 452 443 5.09 5.41 4.31 488 7.79 7.29 5.79
Manufactures 3231 3193 3141 3040 2854 3197 3392 3494 3968 3982 4107 4543 4194 40.56
Services 10.48 985 1098 1130 1144 1156 1051 1071 1175 1177 1208 1350 13.73 1352
Total 5426 52.65 52.67 5167 5017 5460 5511 57.09 6243 6158 6383 7250 68.71 66.16
New Zealand Food 1.53 148 1.56 1.65 1.70 1.73 1.71 1.68 1.71 213 1.99 2.1 2.20 2.21
Other primary products 1.50 1.94 1.74 1.78 1.68 1.57 1.52 1.63 1.67 1.69 1.80 311 2.86 2.64
Manufactures 1752 1836 1662 1932 1851 1969 1980 1875 1863 1926 2173 2215 2132 2093
Services 7.21 745 7.96 8.68 7.86 7.78 7.56 7.21 7.32 8.18 8.05 8.80 8.33 7.99
Total 2776 2923 2789 3144 2974 30.77 3058 2927 2933 3126 3358 3618 3470 33.77
Peru Food 2.09 2.36 2.37 240 2.39 2.21 1.91 2.37 2,07 2.36 210 1.62 1.81 1.79
Other primary products 1.24 143 1.52 1.28 1.21 1.05 1.51 1.63 1.73 143 1.70 242 2.06 2.09
Manufactures 6.44 6.22 7.91 7.29 8.55 927 1071 1025 10.73 10.67 10.54 9.84 9.68 9.43
Services 5.10 4,07 487 3.69 373 3.23 332 3.57 3.77 4.05 417 4.06 4.11 419
Total 1487 1407 1668 1466 1587 1576 1745 1781 1830 1851 1851 1794 1765 1750
Philippines Food 2.68 3.03 243 247 2.69 2.86 3.19 335 357 4.26 3.54 348 3.74 340
Other primary products 423 5.07 499 477 4.75 4.11 433 467 4.76 407 408 6.16 5.62 463
Manufactures 1935 2122 2098 2201 2714 2830 3067 3315 3855 4000 3519 3559 3460 37.13
Services 3.61 3.88 3.92 4.36 5.65 7.24 932 1133 1712 1550 9.83 8.54 7.28 553
Total 2987 3320 3232 3362 4023 4251 4750 5249 6400 63.83 5264 5376 5123 5068
Poland Food . 1.51 3.15 2.56 2.67 2.38 252 2.88 242 2.31 2.02 1.88 1.80 1.76
Other primary products . 493 5.19 4.32 3.52 3.02 3.28 3.37 2.72 2.51 2.73 3.98 349 3.24
Manufactures . 1323 1571 1505 1730 17.04 2049 2214 2327 2490 2485 2517 2325 24.16
Services . 483 3.91 4.80 422 3.7 6.33 477 3.77 4.09 4.41 5.62 5.02 4.81
Total . 2450 2797 2673 2771 2615 3263 3317 3218 3382 3402 36.65 3355 33.96
Portugal Food 4.21 4.09 4.14 3.71 385 429 4.16 4.21 4.15 429 4.30 4.25 4.38 3.97
Other primary products 5.12 5.20 4,02 3.38 3.32 3.60 3.60 3.46 3.65 3.02 3.28 4.88 4.38 3.80
Manufactures 2539 2611 2405 2321 2089 2206 2264 2374 2520 26.88 2727 2861 2721 23.89
Services 474 5.28 513 460 6.10 5.80 5.91 5.67 5.91 5.89 5.71 6.00 5.61 5.41
Total 3946 4068 3735 3490 3415 3574 3631 37.08 3892 40.07 4055 4374 4158 37.07
Russian Federation ~ Food . . . . » . § 4.58 4.80 5.61 5.74 4.02 3.95 4.02
Other primary products . . . . . . . 0.92 1.09 1.07 1.03 1.30 0.78 0.69
Manufactures . . . . . . . 1207 1229 1473 1341 1195 1262 1276
Services . . . . . 3.91 5.11 4.76 495 6.07 6.82 6.25 6.61 6.80
Total . . . . . 1669 2052 2234 2313 2748 27.00 2352 2396 2427
Singapore Food 1144 10.16 9.85 9.46 8.77 7.81 6.97 6.42 6.11 5.50 5.46 4.76 5.01 4.87
Other primary products 2713 2942 2418 2074 1765 1454 1365 1472 1435 1082 13.08 1837 17.83 1827
Manufactures 128.01 12622 12025 116.95 121.32 12515 129.82 122.88 119.25 107.72 11578 12243 11260 110.24
Services 2279 2340 2112 1922 1942 1976 2467 2419 2329 2335 2880 2890 3117 31.28
Total 189.37 189.20 17540 166.37 167.16 167.27 17511 168.22 163.00 147.39 163.12 17446 166.61 164.66
Slovak Republic Food . . . . . 3.83 4.08 449 385 3.85 3.61 3.64 4.14 3.77
Other primary products . . . . . 9.46 7.16 8.81 9.80 7.58 811 1260 1225 10.50
Manufactures . . . . . 3029 3456 40.84 4185 4813 4321 4859 5595 5539
Services . . . . 1264 1022 9.40 9.75 9.77 1032 8.96 9.02
Total . . . . 6054 5379 5521 6388 6528 69.87 6390 7385 . .
Slovenia Food . . . 462 4.51 455 4.06 3.93 3.85 3.53 3.15 3.33 332 3.06
Other primary products . . . 7.70 7.64 6.03 5.81 5.74 6.15 4.56 473 713 6.12 5.10
Manufactures . . . 3671 3938 4017 4076 4023 4142 4349 4169 4526 4425 4147
Services . . . 8.22 7.97 7.99 7.63 7.84 7.63 7.7 7.52 7.83 7.66 7.83
Total . . . 5725 5950 58.74 5826 57.74 59.05 5928 5710 6355 61.35 5747
Spain Food 1.93 1.86 2.01 2.02 2.10 240 2.66 245 244 2.67 2.35 2.56 2.68 2.46
Other primary products 2.83 257 2.31 2.10 2.06 2.14 2.21 2.37 2.37 2.03 2.06 3.95 350 3.01
Manufactures 1338 1277 1269 1253 1136 13.09 1464 1502 1584 1860 18.00 2130 2046 1827
Services 2.89 298 2.99 3.37 3.53 3.55 3.59 3.85 4.26 459 5.00 5.51 5.79 5.76
Total 2103 2018 2000 20.01 19.05 2118 2311 2369 2491 2789 2740 3332 3243 2949
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Sri Lanka Food 6.54 6.39 5.95 5.86 5.41 6.47 . . 5.96 . 5.84 . 5.40 5.25
Other primary products 3.97 484 4.48 3.93 3.81 3.34 . . 2.70 . 2.65 . 4.05 5.61
Manufactures 2083 2226 2357 2627 2957 30.89 . . 30417 . 2957 . 2807 2596
Services 7.81 7.72 8.17 8.24 8.16 8.70 8.98 8.42 8.42 8.42 8.88 9.75 7.35 5.83
Total 3915 4121 4217 4431 4695 4941 4973 4756 4725 4584 4694 5379 4487 4265
Sweden Food 1.49 1.41 142 1.46 1.70 212 1.83 1.88 2.02 2.07 2.16 2.10 2.20 221
Other primary products 247 2.52 2.14 214 247 2.55 2.18 235 245 210 2.07 3.34 3.28 3.06
Manufactures 2068 18.86 16.64 16.01 18.02 2216 23.05 2132 2299 2437 2404 2639 2464 2228
Services 719 713 6.95 745 6.91 7.06 712 714 8.12 9.01 927 1022 1091 9.86
Total 3183 2992 2715 2706 2910 3388 3418 3268 3558 37.55 3755 4205 4104 3741
Switzerland Food 2.06 1.92 1.90 1.82 1.76 1.81 1.68 1.77 1.86 1.91 1.90 1.92 1.86 1.86
Other primary products 2.08 2.08 1.91 1.71 1.50 1.40 1.29 1.42 1.82 1.40 1.38 2.11 2.00 1.73
Manufactures 2832 2651 2477 2345 2243 2281 2313 2361 2602 2725 2761 3088 3017 27.11
Services 5.08 4.86 473 485 4.82 4.82 485 5.27 5.47 5.72 6.11 6.47 6.64 6.36
Total 3754 3537 3331 3183 3050 3084 3095 3206 3517 3628 37.00 4139 4067 37.65
Tanzania Food . . . . . . 3.21 3.33 2.94 345 293 2.44 278
Other primary products . . . . . . 0.56 2.36 2.76 1.93 1.84 3.52 2.77
Manufactures . . . . . . 2819 1570 1174 1192 1329 1077 1275 .
Services 6.15 6.76 6.05 741 1416 9.73 1387 1359 9.23  10.56 8.37 6.83 6.71 6.90
Total 2855 3095 3692 4023 4939 4299 4584 3499 2667 2786 2643 2357 2502 2491
Thailand Food 2.05 2.00 213 2.07 1.78 1.66 1.62 1.69 2.21 213 2.09 2.26 275
Other primary products 523 5.56 5.60 4.91 443 424 4.67 5.07 5.69 4.31 5.27 7.92 8.18
Manufactures 2842 3110 3055 2953 3067 31.81 3588 33.04 3691 3069 3379 4111 4322 .
Services 6.06 722 7.99 9.24 984 1052 11.08 1062 1218 1027 1105 1268 1264 13.08
Total 4177 4588 4627 4576 4672 4823 5325 5042 5699 4739 5221 6397 66.79 64.06
Turkey Food 1.18 1.23 0.85 0.86 0.92 0.89 1.48 1.58 1.44 1.19 1.11 1.12 1.10 1.08
Other primary products 3.69 3.71 3.05 3.08 3.02 3.92 3.94 453 3.98 2.92 3.70 5.03 5.75 5.29
Manufactures 9.89 986 1003 1047 1234 1315 1567 1797 2027 1889 17.33 2120 2118 20.68
Services 2.06 1.85 1.94 2.06 2.00 2.64 275 3.52 454 4.99 4.84 428 437 342
Total 1683 1666 1587 1648 1828 2060 2383 2761 3023 2798 2698 3163 3241 3048
Uganda Food . . . . . 348 291 2.83 4.45 3.77 3.15 3.69 343 414
Other primary products . . . . . 1.49 0.80 2.77 1.11 2.76 3.33 5.14 522 5.55
Manufactures . . . . . 1692 1470 1407 1550 1520 1599 1731 1936 19.78
Services 451 453 7.29 8.68 9.10 1091 9.78 1116 1067 11.14 7.02 7.79 9.22 9.13
Total 967 1122 1319 2635 2571 3280 2820 3083 31.73 3287 2948 3393 3723 38.60
United Kingdom Food 2.36 2.35 2.24 2.34 2.36 2.32 2.38 244 221 2.12 2.02 1.93 1.96 1.92
Other primary products 1.99 2.08 1.83 1.67 1.65 1.48 1.42 1.45 1.29 0.97 0.99 1.49 143 1.30
Manufactures 1919 1811 1624 1669 1769 1864 1973 2024 19.69 1945 1928 2065 19.99  18.81
Services 4.49 452 434 475 5.14 5.42 5.49 5.75 5.59 5.89 6.24 6.71 6.51 6.45
Total 2803 27.05 2466 2545 2683 2786 29.01 2989 2878 2843 2853 30.77 2989 2848
United States Food 0.53 0.54 0.52 0.52 0.50 0.51 0.52 0.54 0.56 0.55 0.55 0.55 0.54 0.55
Other primary products 1.26 1.41 117 1.14 1.12 1.10 1.12 1.26 1.25 0.94 1.10 1.68 1.51 1.39
Manufactures 727 7.04 6.87 718 7.54 8.24 8.87 8.80 9.07 9.34 986  10.62 9.68 9.62
Services 1.56 1.70 1.69 1.63 1.64 1.70 1.73 1.77 1.82 1.88 1.97 2.09 2.01 1.98
Total 1063 1069 1025 1048 1080 1155 1224 1237 1271 1271 1348 1493 1373 1354
Uruguay Food 0.95 1.00 1.10 1.45 1.35 1.86 1.63 1.79 1.79 1.84 1.73 1.93 1.88 2.34
Other primary products 2.65 3.16 2.86 210 1.81 1.93 2.22 2.30 2.05 1.52 2.20 3.03 2.56 3.15
Manufactures 1026 1027 1068 1224 1333 1325 1180 1230 1329 1389 1192 1183 1195 10.67
Services 454 3.91 3.46 3.97 5.03 5.01 4.44 3.92 3.86 3.76 3.59 4,07 411 5.10
Total 1840 1834 1811 1976 2153 2206 2008 2031 2099 21.01 1944 2086 2051 21.26
Venezuela Food 2.16 1.70 2.16 2.31 2.38 2.10 233 2.18 1.80 2.01 1.74 1.56 1.66 1.58
Other primary products 1.18 1.04 1.13 0.86 0.70 0.71 0.88 0.62 0.86 0.56 0.54 0.72 0.70 0.49
Manufactures 1456 1236 1748 2004 1773 1292 1308 1120 13.80 1392 11.37 11.08 1204 1045
Services 4.29 4.92 6.12 6.76 7.26 7.76 6.01 6.56 4.26 4.01 3.85 3.50 3.61 4.00
Total 2220 2002 26.88 2997 28.08 2349 2229 2057 2072 2049 1750 1686 18.02  16.50
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Table A-5: Openness based on the IR; measure of 56 countries, 1989-2002, continued

Country name Product 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Zambia Food . . . . . . 1.99 . 246 4,00 2.65 2.26 2.77 4.81
Other primary products . . . . . . 3.13 . 2.76 447 3.10 6.28 3.87 3.01
Manufactures . . . . . . 1505 . 1572 2550 2050 2212 29.36 26.53
Services 1021 1125 1042 . . . . . 7.21 8.71 951 1013
Total 32.89 4835 34.65 . . . . . 2815 4269 3576 40.79

Source: World Bank (2004)
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Table A-6: Openness based on the EFR measure of 56 countries, 1989-2002, % of current GDP

Country name 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina a0.81 a0.30  20.32 2039 2045 2057 20.69 0.61 0.79 0.81 0.63 0.69 0.63 1.68
Australia a1.95 2197 2196 2.1 32 236 2258 2.54 2.56 2.72 2.61 3.19 3.04 2.90
Austria 1029  10.37  10.30 9.70 9.18 949 1010 1089 1215 1229 1318 1582 1686 16.57
Bangladesh 1.26 1.32 1.16 1.44 1.67 2.51 2.35 2.66 2.60 . .. 3.02

Belgium . . . . . . . . 3760 . MT77T 5157 5229

Brazil a045 2047 059 072 2075 20.67 0.65 0.54 0.62 0.61 1.03 1.13 1.53

Canada 6.27 6.25 6.04 668 774 29.03  29.80 975 1079 1161 1175 1234 1150

Chile a725 710 6.34 3591 a5 47 540 572 5.70 5.84 5.84 5.35 6.31 7.36 .
China .76 276 340 2418 535 506 24.36 3.75 3.86 3.50 4.00 542 543 6.40
Colombia a0.16  20.22 0.22 020 022 2012  =0.14 1.16 1.22 1.26 1.26 1.49 1.68 1.61
Croatia 13.74 1050 9.48 940 10.24 9.04 9.74 1130 1213 1218
Czech Republic . . . . 1775 1643 1851 1832 1995 2025 2117 2686 2758 24.52
Denmark 942 2926 964 2906 855 29.09 9.25 9.14 968 10.04 1064 1287 13.05 13.46
Estonia .. . . . . . 1854 2862 39.71 3679 3378 4387 43.04 41.23
Finland 580  25.51 506 %6.18 27.34 816  28.19 984 10.23 9.88 962 1160 1079 10.12
France 4.36 432 4.32 412 4.00 4.09 422 4.39 494 5.11 5.29 6.69 6.44 5.80
Germany a537 3514 503 2450 a3.87 4.06 4.32 4.85 5.61 5.87 6.15 7.85 8.05 7.72
Greece 240 2.28 2.32 2.37 2.32 217 2.1 2.07 2.07 . 3.14 449 3. .
Hungary 1087 1145 1212 1120 1038 11.62 1313 1637 1976 2376 2546 3097 3015 2547
India 046 20.53 0.66 2095 20.81 a0.77  20.96 1.31 1.34 1.36 1.51 1.88 1.73 1.93
Indonesia a3.05  a3.71 410 2432 2400 399 433 4.44 495 10.75 5.63 7.90 7.78 6.32
Ireland 2379 2179 2210 2212 2319 2617 2778 2696 2698 3474 3275 36.58 . .
Italy 449 4.38 3.94 4.04 4.52 5.07 6.10 542 5.84 5.87 5.73 7.18 6.94 6.53
Japan a1.00 1.1 a0.94 3086 20.73 0.74 20.82 1.08 1.25 1.12 1.06 1.31 1.36 .
Korea 965 917 874 843 793 822 924 887 1032 1315 1169 1384 1321 1218
Latvia 643 1174 1727 1654 1732 1340 1389 1418 1453
Lithuania . . . 13.94 1925 2020 2009 1695 1371 1589 17.64

Malawi 3.62 4.39 423 . 7.38 5.37 3.07 3.79 419 5.33 413 4.94 .
Malaysia . a32.02 229.54 23099 23829 24224 3480 3589 4190 4330 4722 4283 4204
Malta 2996 3217 3212 3338  36.31 .. . 3246 2993 . 3159 .3ar .
Mexico a3.03 3296 288 330 326 4.06 28.04 7.95 7.92 8.73 8.59 8.68 7.52 7.21
Morocco a3.66 455 @375 4382  a3.81 463 2533 4.82 5.64 5.51 5.86 744 7.21 744
Mozambique . . . . . 414 3.67 3.00 2.20 . . . 478 .
Netherlands 2120 2044 2028 19.67 1950 2152 2188 2299 2558 2480 2573 3065 28.99 27.67
New Zealand a4 23 464 470 544 509 2531 a5.20 4.80 4.81 5.36 5.87 7.07 6.90 6.39
Peru 1.74 1.30 1.73 1.15 1.30 1.34 1.55 1.60 1.75 1.68 1.85 1.95 1.86 1.86
Philippines a7.06 27.93 813 834 997 21049 1221 16.18 2009 2055 1728 1879 1726 17.33
Poland . 5.21 4.91 4.76 4.58 4.58 6.55 6.01 5.38 5.80 5.63 6.88 6.33 6.63
Portugal 7.10 7.35 6.15 542 5.38 5.89 6.26 6.48 6.95 6.98 6.94 8.11 7.62

Russian Federation . . . . . 1.91 1.95 2.86 3.08 2.73 2.34 .
Singapore 117.40 107.89 101.82 100.97 103.56 108.74 104.06 99.40 89.95 100.93 109.48 105.61 105.54
Slovak Republic . 1849 1825 1949 2071 2247 2111 26.83 . .
Slovenia . . 2197 2190 2185 2065 2057 2139 2115 1963 2317 2268 2026
Spain 341 3.16 3 3.1 3.37 413 473 5.02 5.37 6.11 5.78 7.89 7.62 6.53
Sri Lanka 843  29.63  20.74 21097 21202 212.26 . L1211 . 1192 . 1256 1211
Sweden a8.02 734 647 643 2756 947 968 1076 1196 1248 1256 1473 1426 12.79
Switzerland 9.00 8.41 7.88 7.66 7.36 7.37 7.32 7.72 8.89 9.05 941 11.05 1063
Tanzania . . . . . . . . 2.01 1.94 1.67 1.72 1.94

Thailand a4.51 a4 90 9512 2508 533 556 657 1269 1723 1616 18.00 2375 2445 .
Turkey 253 212 205 225 231 a3.87 %413 423 5.19 4.96 476 5.61 7.35 6.12
Uganda . . . . . 1.23 1.05 1.85 1.69 1.64 1.68 2.33 2.58 2.64
United Kingdom a4 84 478 430 442 479 504 542 5.66 5.37 5.02 4.95 5.58 5.31 4.91
United States a0.74  a0.78 0.77 2079  20.81 a0.88  20.98 1.20 1.26 1.16 1.22 1.46 1.27 117
Uruguay a2.95 23,01 263 265 273 289 254 2.37 2.51 247 2.10 2.44 2.31 2.91
Venezuela 3.72 3.45 4.02 413 4.01 3.62 3.27 3.24 297 2.86 2.20 217 2.30 2.41
Zambia 476 7.96 6.79 7.32

Source: own calculation based on GTAP (2003) and World Bank (2004), values marked with * are based on

GTAP (1998) and World Bank (2004)
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Table A-7: Openness based on the IDR measure of 56 countries, 1989-2002, % of current

GDP

Country name 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina a0.01 a0.00 20.00 20.00 =0.00 20.01 a0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03
Australia a0.04 20.03 20.04 20.04 a0.04 20.04 =0.05 0.05 0.05 0.06 0.05 0.07 0.07 0.06
Austria 0.09 0.10 0.09 0.09 0.08 0.08 0.09 0.10 0.12 0.12 0.13 0.17 0.18 0.18
Bangladesh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . . 0.00

Belgium . . . . . . . . 0.52 . 0.59 0.82 0.83

Brazil a0.01 a0.01 20.01 a0.01 a0.02  20.01 a0.01 0.01 0.02 0.02 0.03 0.03 0.05

Canada 014 2014 0.14 2016 2019 a0.24 0.28 0.33 0.37 0.40 0.42 0.47 0.42

Chile a0.02  20.02 0.02 20.02 =20.01 a0.02  20.02 0.02 0.02 0.02 0.02 0.02 0.03 .
China a0.08 20.08 0.10 0.12 a0.16 a0.15  20.13 0.13 0.13 0.12 0.14 0.19 0.20 0.25
Colombia a0.01 a0.01 a0.01 a0.01 a0.01 a0.01 a0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Croatia 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Czech Republic .. . . . 0.05 0.05 0.05 0.05 0.06 0.06 0.07 0.09 0.10 0.08
Denmark a0.06 20.06 20.06 20.06 20.05 20.06 20.06 0.06 0.06 0.07 0.07 0.09 0.09 0.10
Estonia . . . . . . 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Finland a0.03  20.02 20.02 20.03 20.04 20.04 =0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.05
France 0.25 0.24 0.24 0.23 0.22 0.23 0.25 0.25 0.30 0.32 0.34 0.44 0.42 0.36
Germany a0.60 20.56 20.54 047 038 a0.41 a0.45 043 0.53 0.58 0.61 0.81 0.84 0.80
Greece 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 . 0.02 0.03 0.02 .
Hungary 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.03 0.04 0.05 0.06 0.08 0.08 0.06
India 20.01 a0.01 a0.01 a0.01 a0.01 20.01 a0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Indonesia a0.04 20.05 20.05 20.05 20.05 20.04 20.05 0.05 0.06 0.16 0.06 0.10 0.09 0.07
Ireland 0.07 0.06 0.06 0.06 0.07 0.09 0.10 0.10 0.10 0.15 0.14 0.16 . .
Italy 0.15 0.14 0.13 0.13 0.15 0.17 0.22 0.19 0.21 0.22 0.21 0.28 0.26 0.24
Japan a0.16 2017  0.15 20.13 0.1 a0.12  0.13 0.14 0.16 0.15 0.14 0.16 0.17 .
Korea a0.14 2013  0.12 2012 0.1 a0.12  0.14 0.15 0.18 0.26 0.22 0.27 0.25 0.23
Latvia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lithuania . . . 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Malawi 0.00 0.00 0.00 . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .
Malaysia . . 3026 023 a0.23 3030 0.34 0.35 0.36 0.44 0.48 0.55 047 0.46
Malta 0.01 0.01 0.01 0.01 0.01 . . 0.01 0.01 . 0.01 .. 0.01 .
Mexico a0.04 20.04 20.03 20.03 20.03 20.04 =0.10 0.16 0.15 0.16 0.16 0.17 0.14 0.13
Morocco a0.00  20.01 a0.01 a0.01 a0.01 a0.01 a0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mozambique .. . . . . 0.00 0.00 0.00 0.00 . . . 0.00 .
Netherlands 0.35 0.33 0.33 0.31 0.30 0.35 0.38 0.41 0.49 0.48 0.50 0.66 0.58 0.51
New Zealand a0.01 a0.01 a0.01 a0.02  20.01 a0.02  0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Peru 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
Philippines a0.01 a0.02  20.02 20.02 =0.02 =0.03 20.03 0.05 0.07 0.09 0.08 0.08 0.07 0.07
Poland . 0.03 0.03 0.02 0.02 0.03 0.04 0.04 0.03 0.03 0.03 0.04 0.04 0.04
Portugal 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04

Russian Federation . . .. . . . 0.1 0.1 0.16 0.22 0.21 0.18 .
Singapore 1.02 0.89 0.79 0.79 0.85 0.89 0.83 0.77 0.69 0.80 0.91 0.81 0.81
Slovak Republic .. . 0.02 0.02 0.02 0.02 0.02 0.02 0.03 . .
Slovenia . . . 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Spain 0.06 0.05 0.05 0.05 0.06 0.07 0.09 0.09 0.10 0.12 0.11 0.16 0.15 0.13
Sri Lanka a0.00  20.00 =0.00 =20.01 a0.01 a0.01 . . 0.01 . 0.01 . 0.01 0.01
Sweden a0.08  20.07 20.06 20.05 20.07 2010 20.11 0.10 0.12 0.12 0.12 0.15 0.14 0.12
Switzerland 0.12 0.1 0.10 0.10 0.09 0.09 0.09 0.10 0.12 0.12 0.13 0.16 0.15
Tanzania . . . . . . . . 0.00 0.00 0.00 0.00 0.00

Thailand a0.07  20.07 20.08 20.08 20.08 20.09 20.11 0.10 0.14 0.13 0.15 0.22 0.23 .
Turkey a0.01 a0.01 a0.01 a0.01 a0.01 a0.02  20.02 0.03 0.04 0.04 0.03 0.04 0.06 0.05
Uganda . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
United Kingdom a0.23  a0.23 020 2020 2023 a0.25 0.28 0.38 0.35 0.32 0.32 0.37 0.35 0.31
United States a0.25 30.26 20.26 027 027 a0.31 a0.35 043 0.45 0.43 0.45 0.51 043 0.40
Uruguay a0.00 20.00 =0.00 0.00 20.00 20.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Venezuela 0.03 0.04 0.04 0.04 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.02
Zambia 0.00 0.00 0.00 0.00
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Source: own calculation based on GTAP (2003) and World Bank (2004), values marked with * are based on
GTAP (1998) and World Bank (2004)

Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, % of current

GDP
Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina Unskilled employees a549 379 72 233 238 254 332 3.54 3.58 3.56 3.37 3.69 3.95 9.20
Skilled employees a138 @091 065 2059 062 0.65 20.82 0.83 0.85 0.85 0.81 0.88 0.92 1.86
Capital BA40 o444 315 274 281 301 393 4.39 4.41 4.34 4.16 4.64 494  11.73
Land a0.93 2069 2051 2043 2039 2041 20.54 0.60 0.57 0.57 0.53 0.55 0.60 1.66
Natural resources a0.22 024 012 011 011 2016  20.26 0.33 0.30 0.21 0.26 0.42 0.44 1.58
Total a1442 21007 2715 %620 632 6.78  a8.87 9.68 9.71 9.54 914 1019 10.85 26.03
Australia Unskilled employees 456 2490 503 519 546 551 566 5.23 5.36 5.26 4.96 5.62 5.83 5.44
Skilled employees 239 257 264 270 286 291 23.02 2.71 2.74 272 2.62 2.89 291 2.76
Capital a518 @558 587 6.03 616 6.06 6.24 7.29 7.54 740 6.86 8.05 8.33 7.71
Land a0.25 2026 2027 2029 031 2030 20.28 0.32 0.34 0.31 0.29 0.33 0.36 0.33
Natural resources a0.67 20.72 20.83 20.86 20.77  20.66  20.68 0.81 0.91 0.87 0.69 1.05 1.14 0.98
Total a13.05 21403 21464 21507 1556 21543 21588 1637 1688 1657 1542 1795 1857 17.23
Austria Unskilled employees 9.71  10.06 9.87 9.55 9.14 9.13 9.72 995 1112 1158 1192 1323 1378 1415
Skilled employees 5.01 5.17 5.12 4.94 4.76 4.74 497 5.10 5.58 5.76 5.93 6.56 6.82 6.94
Capital 1345 1366 1360 13.07 1274 1271 1292 1334 1406 1421 1485 1626 17.04 17.24
Land 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04
Natural resources 0.38 0.37 0.30 0.27 0.24 0.28 0.28 0.28 0.32 0.30 0.37 0.44 0.52 0.58
Total 2857 2927 2892 2786 2691 2689 2792 2869 3111 3190 3312 3653 3820 38.95
Bangladesh Unskilled employees 1.73 1.97 2.08 253 293 347 3.30 3.89 4.05 449
Skilled employees 0.54 0.56 0.59 0.70 0.78 0.89 0.81 0.93 0.96 1.03
Capital 1.96 2.28 2.37 2.81 3.19 3.73 3.52 4.14 423 463
Land 0.22 0.25 0.23 0.24 0.28 0.30 0.28 0.28 0.25 0.25
Natural resources 0.12 0.15 0.14 0.15 0.15 0.16 0.15 0.16 0.14 0.13
Total 458 5.20 5.41 6.42 7.33 8.55 8.06 9.40 9.62 . . 10.53
Belgium Unskilled employees 20.60 2138  23.09 2348
Skilled employees 10.64 1130 1223 1239
Capital 15.78 16.95 19.39 1929
Land 0.11 0.11 0.11 0.11
Natural resources 0.56 0.58 0.95 0.88
Total . . . . . . . . 4768 . 5032 5577 56.15
Brazil Unskilled employees 266 236 269 319 303 272 225 224 2.39 244 3.32 3.48 413
Skilled employees a0.72 2068 20.75 20.88 20.83  20.77  20.67 0.65 0.69 0.74 1.00 1.06 1.23
Capital 427 @381 2429 o511 482 2441 367 3.10 3.32 3.38 4.64 4.79 5.89
Land a0.18  20.16  20.17 2021 2019 a0.20 20.16 0.16 0.18 0.17 0.23 0.19 0.28
Natural resources a0.08 20.06 20.06 20.08 20.07 20.07 20.06 0.04 0.04 0.04 0.10 0.14 0.25
Total a790  e7.08 e7.96 947 895 817  6.81 6.19 6.62 6.78 9.30 966 1179
Canada Unskilled employees a7.31 a738 a725  a7.78 843 2941 21048 1111  11.04 1178 1225 1234 11.91
Skilled employees 267 269 265 2282 304 4337 4373 3.93 3.92 4.25 4.41 4.33 4.16
Capital af47 4755 a742 798 868 2963 210.62 1052 1047 1072 1110 1190 1159
Land a0.08  @0.09 20.09 20.10 20.09 2010  20.11 0.12 0.12 0.12 0.11 0.10 0.12
Natural resources a156 2154 2146 2164 2198 231 2264 273 2.65 222 242 3.63 3.50
Total a19.09 21925 21885 22032 2223 22483 2757 2841 2820 29.08 3029 3231 3128
Chile Unskilled employees a795 4760 4736 %677 591 651  26.76 6.76 6.96 6.59 7.10 7.34 7.99
Skilled employees 220 218 211 196 182 2192 1.94 1.99 2.04 1.97 2.04 2.11 2.27
Capital a16.39 21570 21495 21371 21216 21344 21412 1257 1306 1224 1317 1386 14.99
Land a0.64 2065 @072 2070 2059  20.63 20.60 0.65 0.61 0.64 0.69 0.65 0.76
Natural resources a0.27 @028 026 027 022 030 =20.38 0.33 0.32 0.30 0.37 0.44 0.52
Total 2746 22641 22541 22341 220.70 222.80 23.80 2229 2298 2175 2337 2440 2654 .
China Unskilled employees 485 @565 .00 620 618 672 642 744 8.28 7.98 791 8.80 8.76 9.68
Skilled employees a0.91 2106 2118 2129 2138 2152 2145 1.60 1.75 1.73 1.75 1.86 1.89 2,07
Capital a594 2726 2808 2873 29.00 21024 210.06 6.88 7.78 7.64 7.60 8.42 8.43 9.46
Land a0.76  20.81 20.82 20.79 0.74 2072  20.63 0.51 0.52 0.46 0.44 0.49 047 047
Natural resources a143 2159 2143 129 114 2106 2098 0.83 0.91 0.66 0.61 0.85 0.81 0.79
Total a13.88 216.37 21752 21830 1843 2027 21954 1726 1924 1847 1831 2043 2036 2246
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Colombia Unskilled employees 474 531 561 2491 2480 349 a344 3.98 3.97 4.04 468 5.16 5.11 4.96
Skilled employees a112 2129 2133 2128 2139 0.8  20.86 1.31 1.30 1.31 1.46 1.58 1.62 1.53
Capital a8.97 a10.58 a11.11 2922 880 6.26 6.64 5.05 484 4.91 6.19 7.04 6.78 6.61
Land a107 2113 2115 094 078 a0.72  20.66 0.35 0.40 0.41 0.41 0.38 0.34 0.35
Natural resources a158 213 2185 2143 118 a0.71  20.96 1.25 1.02 1.02 1.90 2.35 1.96 1.98
Total a17.47 2044 22105 =17.79 21695 212.04 21255 11.94 1153 1168 1463 1651 1581 1543
Croatia Unskilled employees . . . . 2297 1961 1444 1528 1515 1537 1539 17.00 1752  17.09
Skilled employees . . . . 6.86 6.39 447 5.30 5.79 5.83 5.80 6.44 6.97 6.98
Capital . . . . 10.74 9.64 6.92 7.71 7.94 8.21 8.13 8.89 943 9.35
Land . . . . 1.11 0.77 0.67 0.64 0.60 0.53 0.51 0.60 0.60 0.58
Natural resources . . . . 0.80 0.55 0.44 043 0.44 0.28 0.35 0.49 0.44 0.40
Total . . . . 4248 3695 2693 2935 2992 3022 3018 3342 3496 3440
Czech Republic Unskilled employees . . . L1241 1113 1164 1117 1204 1344 1372 1504 1559  14.53
Skilled employees . . . . 459 4.20 4.39 4.50 452 473 465 483 483 4.41
Capital . . . . 1884 1724 1741 1675 1757 1897 1931 2117 2168 2032
Land . . . . 0.44 0.38 0.34 0.31 0.32 0.31 0.30 0.31 0.29 0.27
Natural resources . . . . 1.76 1.78 1.40 1.21 1.14 0.97 1.05 1.30 1.23 1.29
Total . . . . 3804 3473 3518 3394 3558 3841 30.04 4265 4362 4082
Denmark Unskilled employees a940 2992 21026 21024 2994 10.03 993 1098 1112 11.04 1194 13.08 1348 13.68
Skilled employees 576 612 635 634 613 618 6.15 6.19 6.19 6.25 6.97 7.77 8.03 8.12
Capital a10.28 21061 21114 21085 21042 210.37 210.20 9.57 9.42 9.08 1000 1182 1187 12.05
Land a0.28 2028 2029 027 028 a0.28 20.26 0.14 0.14 0.12 0.11 0.11 0.11 0.11
Natural resources a105 21.01 2110 21.04 2092 a0.88 20.88 0.98 0.90 0.70 0.81 1.36 1.18 1.28
Total a6.77 27.94 2914 2874 2768 2773 2742 2786 2777 2719 2983 3415 3468 3523
Estonia Unskilled employees . . . . . . 1610 1885 2270 2273 2237 2838 2837 2565
Skilled employees . . . . . . 5.10 6.12 6.33 6.67 6.53 7.06 7.34 6.98
Capital . . . . . . 1249 1477 1614 1635 1618 1734 1768  17.07
Land . . . . . . 1.16 1.23 1.48 1.36 1.14 0.98 1.10 1.20
Natural resources . . . . . . 2.89 3.40 5.33 428 5.29 5.93 49 4.99
Total . . . . . . 3775 4437 5197 5138 5151 5968 5941  55.89
Finland Unskilled employees 528 2533 520 618 777 4819  a9.03 6.76 7.15 7.63 7.19 7.62 7.44 7.09
Skilled employees a195 207 200 236 295 297 a347 339 3.53 3.82 3.61 357 3.60 346
Capital 969 2911 894 21064 213.09 1449 1504 1615 1671 1631 16.01 1853 1707 16.63
Land a0.03  20.03 20.03 20.04 2005 20.06 20.05 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Natural resources a0.85 2074 073 087 #1.07 125  a1.21 1.60 1.62 142 1.46 1.86 1.62 1.61
Total a17.78 217.27 21690 22010 22494 2697 28.80 2792 29.04 2920 2828 3160 2973 28.81
France Unskilled employees 6.72 6.64 6.68 6.74 6.68 6.86 7.1 7.15 7.77 8.04 8.14 8.70 8.62 8.25
Skilled employees 3.68 3.67 3.72 3.77 374 374 3.84 3.86 4.16 4.31 4.34 463 4.61 443
Capital 9.17 9.15 9.27 9.38 9.40 9.18 9.32 937 1003 1020 1023 1096 10.82 1047
Land 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.06 0.06 0.06 0.05 0.05
Natural resources 0.18 0.17 0.17 0.15 0.16 0.17 0.18 0.18 0.19 0.18 0.18 0.24 0.22 0.20
Total 19.81 1969 1990 2010 20.05 20.02 2051 2061 2222 2279 2295 2459 2433 2340
Germany Unskilled employees 21297 21219 21105 21048 29.81 21022 210.68 8.65 9.58 10.04 1021 1142 1213 1237
Skilled employees a706  6.65 6.03 572 537 559 a585 4.71 5.18 5.40 5.49 6.08 6.42 6.57
Capital a369 &350 &322 307 2290 a3.00 a3.13 6.87 7.36 7.54 7.65 8.27 8.67 8.86
Land a0.05 20.04 20.04 004 2004 20.04 20.04 0.02 0.03 0.03 0.03 0.03 0.03 0.03
Natural resources a0.51 a047 041 2037 2032 2034 a0.33 0.25 0.27 0.26 0.26 0.37 0.38 0.38
Total a2427 2285 2075 21968 21844 21918 420.03 2051 2241 2327 2363 2616 2765 2820
Greece Unskilled employees 6.14 5.77 5.73 6.04 5.79 6.07 5.86 5.58 5.63 . 717 7.96 7.56
Skilled employees 3.51 349 3.44 3.72 3.59 3.70 3.53 3.27 3.37 . 4.89 5.59 5.50
Capital 5.31 5.18 5.27 5.37 5.36 5.75 5.32 5.14 5.14 . 7.08 8.47 7.83
Land 0.13 0.12 0.13 0.11 0.12 0.15 0.13 0.14 0.13 . 0.13 0.19 0.13
Natural resources 0.63 0.55 0.61 0.57 0.57 0.68 0.60 0.65 0.57 . 0.58 0.73 0.53
Total 1572 1511 1519 1582 1543 1634 1543 1478 1484 . 1985 2294 2155
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Hungary Unskilled employees 10.00 9.65 9.22 9.28 6.80 7.45 924 1085 1220 1336 13.80 1535 1549 13.86

Skilled employees 2.52 2.84 2.60 2.82 2.30 242 3.14 3.53 3.83 4.00 4,06 441 457 4.11

Capital 1176 1210 11.06 11.69 9.05 971 1257 1445 1657 1807 1878 2080 2122 19.07

Land 1.05 1.02 1.18 1.09 0.74 0.79 0.90 0.97 0.73 0.60 0.45 0.36 0.42 0.38

Natural resources 1.27 1.30 1.37 1.26 1.00 1.14 1.09 1.46 1.23 117 1.08 1.24 1.14 0.93

Total 2660 2691 2542 2614 1988 2150 2694 3126 3456 3720 3817 4216 4284 3837
India Unskilled employees a.71 279 4333 4387 2380 23.80 *4.10 3.07 3.14 3.12 3.18 3.74 3.79 4.08

Skilled employees a0.62 20.64 0.76 087 20.84 0.85 20.90 0.60 0.64 0.67 0.72 0.85 0.86 0.93

Capital 57 268 315 368 2360 360 23.85 4.62 4.80 487 5.10 6.05 6.14 6.65

Land 040 2042 2051 a0.58 a0.59 054  20.65 0.74 0.70 0.65 0.57 0.66 0.66 0.69

Natural resources a0.05 20.07 20.06 20.07 20.07 0.06 20.06 0.12 0.11 0.09 0.08 0.15 0.16 0.20

Total #6.35  6.60  27.81 a9.08 2892 885 29.56 9.15 9.38 9.40 965 1144 1162 1256
Indonesia Unskilled employees a6.23 629 637 7.06 698 6.89 6.68 416 458 8.86 6.70 7.10 6.84 6.22

Skilled employees a130 2132 2135 a153  a153 2148 3145 112 1.19 1.95 1.58 1.72 1.69 1.52

Capital 913 2925 2934 21039 210.22 21000 976 1236 13.86 27.38 1979 2250 2154 18.63

Land a1.23 2122 2118 2113 2105 2112 2104 0.66 0.83 1.76 1.16 0.99 0.95 1.05

Natural resources .78 284 257 244 197 183 184 2.02 248 4.98 3.09 3.91 3.70 3.05

Total a20.69 22092 220.80 2255 a21.74 2132 2077 2031 2295 4493 3233 3622 3472 3047
Ireland Unskilled employees 14.00 1295 1317 1401 1541 1611 1722 1693 16.88 2060 2062 21.78

Skilled employees 7.60 7.44 7.60 7.80 8.34 8.66 9.07 9.31 951 1272 1235 1298

Capital 1513 1416 1440 1519 17.00 1785 1952 1985 2040 2514 2537 27.08

Land 0.38 0.30 0.30 0.36 0.38 0.39 0.37 0.24 0.15 0.06 0.06 0.03

Natural resources 0.49 0.42 0.40 0.44 0.46 0.46 0.44 0.33 0.27 0.18 0.16 0.16

Total 3760 3527 3587 37.81 4158 4347 46.61 4666 4720 58.70 5856 62.03 . .
Italy Unskilled employees 4.70 4.68 442 453 5.40 5.78 6.49 6.34 6.33 6.30 5.98 6.41 6.38 6.14

Skilled employees 2.60 2.68 2.52 2.63 3.05 3.22 3.55 3.46 3.50 347 327 3.48 347 3.34

Capital 7.74 7.93 747 7.78 9.06 9.56 1057 1030 1040 10.32 9.74 1037 1035 9.98

Land 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Natural resources 0.14 0.13 0.12 0.12 0.14 0.13 0.13 0.12 0.14 0.12 0.12 0.19 0.18 0.17

Total 1521 1545 1456 1510 1770 1874 2080 2028 2042 2025 1916 2049 2044 19.68
Japan Unskilled employees a348 4352 2339 2339 316 316  23.18 342 3.80 3.88 3.62 3.84 373

Skilled employees a2.01 202 2196 2195 2183 182 21.83 2.06 2.28 233 2.18 2.31 2.24

Capital 400 2403 2390 2389 a3.63 361 3.64 357 3.96 4.04 3.77 4.00 3.89

Land a0.01 a0.01  20.01 a0.01 a0.01 a0.01  20.01 0.01 0.01 0.01 0.01 0.01 0.01

Natural resources a0.09  0.10 =0.09 0.10 20.09 0.10 =0.10 0.03 0.03 0.03 0.03 0.03 0.03

Total 959 2969 2935 2933 872 869 2876 9.08 10.09 10.29 961 10.18 9.91 .
Korea Unskilled employees a8.11 a7.28 679 %692 7.00 a7.06 749 7.18 801 1229 1019 9.65 9.45 9.32

Skilled employees .76 252 234 238 241 246 260 2.57 2.78 4.02 3.40 3.12 311 3.15

Capital a10.96  29.87 2923 942 953 2963 21022 10.04 1182 1857 1533 1563 1504 13.95

Land a0.39  20.32 2029 2028 a0.27  0.27  20.27 0.21 0.24 0.30 0.27 0.25 0.26 0.24

Natural resources a0.22 3020 024 025 025 0.23 20.26 047 0.70 1.1 0.93 1.21 112 0.83

Total a22.44 22019 218.89 219.25 21946 219.65 220.83 2047 2355 3630 3012 29.87 2898 2749
Latvia Unskilled employees . . . .. . 1028 1330 1427 1399 13.68 1252 1298 1241 1217

Skilled employees . . . . . 3.45 3.85 4.74 419 4.05 3.63 3.85 3.78 3.65

Capital . . . . . 9.00 1067 1217 1127  10.75 965 10.16  10.03 9.79

Land . . . . . 0.30 0.45 047 0.44 0.32 0.23 0.22 0.27 0.31

Natural resources . . . . . 0.58 1.34 1.13 1.46 1.69 1.69 1.67 1.32 1.30

Total .. . .. . . 2362 2961 3278 3135 3051 2773 2887 2781 27.23
Lithuania Unskilled employees . . . .. . 1059 1205 1268 1190 1059 929 1034 1156

Skilled employees . . . . . 1.97 2.39 2.66 2.66 2.58 2.58 2.33 2.34

Capital . . . . . 960 1134 1216 1162 10.64 9.78 10.10  10.93

Land . . . . . 1.04 0.83 0.76 0.65 0.51 047 0.52 0.58

Natural resources . . . . . 3.19 3.67 4.07 4.00 3.48 243 3.88 474

Total . . . . . 2641 3027 3233 3083 2780 2455 2717 30.14
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Malawi Unskilled employees 6.99 9.25 8.94 . . 1087  11.69 8.58 897 1059  10.56 954 1142

Skilled employees 1.04 1.21 1.07 . . 1.66 1.32 1.01 1.03 1.21 1.29 1.14 1.29

Capital 5.92 7.65 7.16 . . 9.52 9.49 7.06 7.29 8.68 8.66 7.65 9.19

Land 0.93 1.35 1.35 . . 1.41 1.81 1.25 1.33 1.64 1.57 143 1.76

Natural resources 0.20 0.26 0.29 . . 0.31 0.37 0.31 0.33 0.31 0.33 0.32 0.38

Total 1509  19.73  18.80 . . 2376 2468 1821 1894 2244 2241 2008 24.03 .
Malaysia Unskilled employees . . a7h9 876 990 1176 21215 2022 2066 2825 2929 2759 2654 2579

Skilled employees . . 2198 2223 263 2313 324 5.70 5.90 6.63 6.52 6.15 6.32 6.20

Capital . . %2635 2731 42837 230.83 @31.39 2637 2651 3463 3640 3642 3424 3343

Land . .16 214 190 212 2209 0.89 0.88 143 1.19 0.81 0.82 1.01

Natural resources . . 842 724 603 517 2491 452 4.31 452 496 6.19 5.44 5.44

Total . . 650 24768 24883 a53.01 53.78 57.71 5826 7546 7837 7717 7337 7187
Malta Unskilled employees 1451 15.05 1527 1727 1744 . . 1618 16.38 . 1768 . 16.96

Skilled employees 722 7.05 715 7.39 7.99 . . 7.34 7.56 . 7.67 . 7.26

Capital 2444 2542 2580 29.28 29.52 . . 2135 2766 . 2993 . 2864

Land 0.02 0.02 0.02 0.02 0.02 . . 0.02 0.03 . 0.03 . 0.04

Natural resources 0.40 0.34 0.18 0.22 0.26 . . 0.05 0.18 . 0.32 . 0.11

Total 46.60 4788 4842 5418 55.23 . . 5094 5181 . 55863 . 53.02 .
Mexico Unskilled employees 240 224 219 219 230 257 453 477 452 467 466 453 420 4.14

Skilled employees a0.84 2079 2078 20.82 084 a0.94 145 1.48 141 1.46 1.44 1.40 1.31 1.29

Capital a976 950 830 9758 765 843 1525 1617 1501 1482 1507 1511 1365 13.59

Land a0.29 027 025 014 015 015 a0.29 0.27 0.24 0.24 0.22 0.21 0.20 0.20

Natural resources a234 Q47 2170 2092 074 a0.72 2158 1.41 1.08 0.60 0.74 1.03 0.72 0.81

Total a15.62 21528 21321 1165 21167 21282 423.09 24.09 2227 2179 2213 2228 2008 20.02
Morocco Unskilled employees a740 815 4733 9720 765 861 2948 949  10.18 991 1047 1059 11.01 1161

Skilled employees 212 230 2193 211 218 220 228 2.41 2.51 2.64 2.81 2.87 3.25 3.37

Capital a760 @833 4730 9739 782 857 927 8.14 8.71 8.70 9.28 945 10.04 1049

Land a0.27  «0.31 031 026 027 2036 2045 0.44 0.46 0.29 0.31 0.34 0.31 0.32

Natural resources a0.12  «0.14 2010 =010 =010 a0.14  20.17 0.10 0.12 0.06 0.10 0.13 0.12 0.10

Total a17.52  219.23 21698 =217.06 218.02 219.88 421.65 2059 2199 2160 2297 2338 2473 2589
Mozambique Unskilled employees . . . . . 5.08 5.80 5.61 5.21 . . . 9.69

Skilled employees . . . . . 0.98 1.25 117 1.09 . . . 1.74

Capital . . . . . 5.16 6.41 6.13 5.66 . . . 9.63

Land . . . . . 0.47 047 0.52 047 . . . 0.35

Natural resources . . . . . 0.15 0.14 0.12 0.12 . . . 0.20

Total . . . . . 1184 1407 1355 1255 . . . 2161 .
Netherlands Unskilled employees 10.25 10.08  10.22 999 1058 1121 1199 1215 1364 1371 1338 1391 1437 1583

Skilled employees 6.04 5.93 6.07 6.05 6.28 6.57 6.85 6.96 7.87 7.82 7.64 7.94 8.10 8.65

Capital 1551 1540 1568 1501 1565 1613 1662 1726 1841 1818 1800 2028 19.68 18.12

Land 0.21 0.21 0.21 0.20 0.22 0.22 0.22 0.21 0.17 0.19 0.19 0.18 0.20 0.25

Natural resources 240 246 248 213 2.21 2.16 213 240 218 2.05 2.13 3.19 2,59 0.94

Total 3441 3408 3465 3338 3494 3629 3781 3898 4227 4194 4134 4550 4495 4378
New Zealand Unskilled employees a780 #8.03 880 2926 913 907 4878 8.07 7.98 8.43 8.53 964 10.34 9.48

Skilled employees a286 290 4313 2326 324 334 4336 3.10 3.05 3.24 3.39 3.60 3.72 3.59

Capital a9.75 2986 21050 210.88 210.95 11.08 21073 1082 1048 1066 10.83 1253 1283 11.97

Land a0.48 2052 2057 061 2058 2053 2048 0.44 0.44 0.44 0.42 0.57 0.64 0.55

Natural resources a114 113 114 114 2120 118 a1.05 1.24 115 1.04 1.01 1.40 1.35 1.21

Total a22.03 2244 2414 2516 2511 2521 2439 23.68 23.09 2382 2417 2774 2888 26.80
Peru Unskilled employees 3.33 2.36 2.64 1.78 1.89 1.91 1.86 2.02 222 1.95 2.26 2.50 246 2.53

Skilled employees 0.99 0.74 0.80 0.58 0.59 0.59 0.58 0.65 0.68 0.72 0.75 0.76 0.73 0.73

Capital 13.60 998 1125 7.82 7.96 7.94 7.90 8.15 8.77 8.37 9.34 10.04 10.00 10.28

Land 0.55 0.35 0.46 0.30 0.37 0.41 0.38 0.39 047 0.31 042 048 0.49 049

Natural resources 0.40 0.28 0.22 0.11 0.10 0.06 0.08 0.13 0.14 0.05 0.11 0.21 0.20 0.24

Total 1888 1370 1537 1058 1091 1091 1080 1134 1228 1140 1288 1399 1387 14.27
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Philippines Unskilled employees a559  a543 594 591 6,01 .54 4752 454 5.20 5.93 5.72 6.13 5.18 5.18
Skilled employees a144 2145 2159 .71 a1.71 a1.99 2230 2.65 3.00 2.19 1.66 1.59 1.41 1.36
Capital 2923 2898 2985 210.04 210.20 21133 21315 1590 1940 27.02 2895 31.07 2545 2576
Land a0.79  0.75 30.80 0.72 a0.71 a0.67  20.70 0.65 0.64 0.70 0.53 0.63 0.60 0.59
Natural resources a0.37 a0.33  0.35 0.32 20.31 a0.28  20.30 0.26 0.25 0.20 0.20 0.32 0.22 0.24
Total a17.42 21693 21853 218.69 21894 220.80 223.97 24.01 2849 36.03 37.06 39.73 3287 3312
Poland Unskilled employees 10.07 7.14 7.07 6.60 7.44 9.22 7.86 7.09 7.38 6.94 7.86 7.92 8.26
Skilled employees 2.53 1.98 212 1.96 2.29 2.93 2.49 219 2.36 213 2.45 2.34 2.39
Capital 9.83 7.19 7.46 7.03 8.10 10.25 8.77 7.81 8.31 7.68 8.80 8.63 8.92
Land 0.36 0.33 0.31 0.25 0.27 0.28 0.26 0.28 0.25 0.21 0.20 0.22 0.22
Natural resources 1.67 1.32 113 0.86 0.91 1.05 0.71 0.56 0.51 0.46 0.53 0.58 0.56
Total . 2446 1796 18.09 1670 19.01 2372 20.09 1793 1881 1741 1984 1968 20.35
Portugal Unskilled employees 7.88 8.03 7.55 7.12 7.63 7.87 8.41 8.81 8.96 9.04 8.54 8.66 8.88
Skilled employees 5.28 542 511 4.76 5.38 541 5.69 5.78 5.92 6.03 5.78 5.95 6.05
Capital 8.85 8.45 7.18 6.63 6.94 7.57 7.94 7.56 7.74 7.46 7.20 7.74 7.36
Land 0.03 0.03 0.03 0.02 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.02
Natural resources 0.88 0.74 0.50 0.44 0.39 0.53 0.54 0.40 0.41 0.32 0.33 0.44 0.31
Total 2291 2267 2035 1898 2036 2140 2261 2257 2306 2288 21.87 2281 2263
Russian Federation ~ Unskilled employees 6.82 6.39 8.81 10.24 9.05 7.73
Skilled employees 1.86 1.80 2.28 2.30 1.92 1.82
Capital 1051 1024 1266 17.94 19.02 1571
Land 0.11 0.10 0.13 0.1 0.12 0.11
Natural resources 4.80 4.82 5.46 959 1151 9.19
Total .. .. . . . . 2410 2334 29.34 4018 4160 34.56 .
Singapore Unskilled employees 18.67 17.86 18.03 17.81 2094 2134 2070 1998 2220 21.77 2158 2184 2242
Skilled employees 5.77 5.79 6.85 7.01 8.62 9.28 8.94 8.85 9.50 9.40 8.90 9.53 9.73
Capital 34.09 3264 3131 3084 3502 3507 3450 33.02 36.60 3648 3722 3676 37.70
Land 1.82 1.66 1.37 1.20 1.10 0.90 0.85 0.75 0.77 0.69 0.72 0.63 0.64
Natural resources 414 3.84 2.85 2.58 2.19 1.71 1.80 1.54 1.63 1.72 2.16 1.69 1.74
Total 64.49 6179 6041 5943 67.86 6830 66.79 6413 7070 70.06 7059 7046 7223
Slovak Republic Unskilled employees 1521 1496 1296 1358 14.01 1548 18.56
Skilled employees 4.24 4.00 3.38 3.59 3.82 3.66 3.76
Capital 1828 1762 1484 1588 1688 17.17 18.60
Land 0.17 0.16 0.10 0.10 0.10 0.13 0.09
Natural resources 2.35 2.26 2.34 2.06 1.70 2.29 3.69
Total . . 4025 3899 3362 3522 3650 3873 4470 . .
Slovenia Unskilled employees 2026 1725 1829 1643 1655 1712 1712 1565 1716 18.07 15.84
Skilled employees 5.95 5.53 6.30 5.72 5.87 5.91 5.81 5.45 5.82 5.97 5.65
Capital 1329 1230 1268 1148 1158 1186 1167 1079 1166 1210 11.11
Land 0.35 0.26 0.24 0.20 0.20 0.19 0.18 0.18 0.18 0.18 0.18
Natural resources 1.27 1.71 0.70 0.68 0.53 0.66 0.58 0.46 0.53 0.59 0.51
Total . . . 4112 37.04 3821 3452 3474 3574 3537 3253 3536 3692 3330
Spain Unskilled employees 4.85 4.59 4.60 4.63 5.60 6.44 6.89 7.22 743 7.74 7.25 7.84 7.97 7.46
Skilled employees 2.61 2.45 245 2.52 2.94 3.33 3.53 3.67 3.79 3.98 3.85 4,08 4.20 3.94
Capital 6.18 5.75 5.72 5.79 6.75 7.61 8.04 8.42 8.74 9.1 8.80 9.54 9.71 9.22
Land 0.06 0.05 0.05 0.05 0.06 0.07 0.07 0.08 0.09 0.08 0.07 0.08 0.08 0.08
Natural resources 0.37 0.32 0.29 0.21 0.25 0.27 0.30 0.35 0.38 0.36 0.32 0.55 0.45 0.51
Total 14.06 1316 1311 1320 1560 17.73 1883 1974 2042 2127 2030 2210 2242 21.20
Sri Lanka Unskilled employees a6.27  6.69 636 7.05 732  &7.27 8.22 8.04 9.18 8.41
Skilled employees a128 2141 2148 2167 2167 2170 1.77 1.80 2.21 2.03
Capital a817 2856  8.15 210.02 210.69 210.55 12.16 11.53 12.60 11.38
Land 234 246 196 164 174 2163 1.86 1.78 1.86 1.75
Natural resources a0.34 a0.31 a0.24  a0.21 a0.21 a0.20 0.26 0.25 0.25 0.24
Total a18.39 21944 21819 22058 2163 421.35 24.27 23.40 26.09  23.81
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Sweden Unskilled employees a728  47.09 697 97.03 793 930 976 1012 1075 1121 1226 1262 1122 10.83
Skilled employees a3.39 @343 4353 4358 2393 455 475 5.97 6.28 6.63 7.61 7.72 6.83 6.69
Capital a11.76  211.03 21037 21042 21195 21381 21442 1086 1178 1140 1015 11.00 1278 12.02
Land a0.02  #0.02 0.02 0.02 2002 20.02 20.03 0.01 0.01 0.01 0.01 0.01 0.01 0.02
Natural resources a1.02  20.89 076 2075 2093 2112 2119 1.07 1.20 1.03 0.52 0.68 1.32 1.18
Total a2346 2245 2165 2180 2476 22881 23016 28.03 30.03 3029 3056 3204 3216 30.74
Switzerland Unskilled employees 1059 1030 10.04 10.37 1054 1047 1026 1053 1141 1157 1205 1294 1240
Skilled employees 733 714 6.96 719 7.33 7.26 7.1 7.33 7.91 8.04 8.37 8.93 8.59
Capital 10.13 9.87 9.57 991 10.07  10.01 980 1008 1092 11.08 1155 1238 11.90
Land 0.09 0.08 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.10 0.10
Natural resources 0.11 0.10 0.10 0.10 0.09 0.10 0.10 0.09 0.11 0.11 0.11 0.16 0.13
Total 2825 2749 2676 2766 2812 2794 2737 2813 3047 3089 3218 3451 3312
Tanzania Unskilled employees . . . . . . . . 6.18 4.56 447 4.75 5.06
Skilled employees . . . . . . . . 0.79 0.73 0.74 0.77 0.86
Capital . . . . . . . . 6.08 5.59 5.53 5.81 6.47
Land . . . . . . . . 0.63 0.45 043 0.46 0.46
Natural resources . . . . . . » . 0.24 0.13 0.12 0.13 0.14
Total . . . . . . . . 1391 1145 1129 1192 1299
Thailand Unskilled employees 643 592 611 631 624 630 6.63 6.09 7.89 9.76 9.59 1025 10.00
Skilled employees a144 2145 2148 2160 2167 161 4172 1.74 1.98 222 2.24 2.02 2.05
Capital a19.71  219.72 a21.02 2200 =23.03 22366 2529 1622 20.65 2558 2527 2686 2597
Land a258 204 202 198 167 .70 2167 1.54 2.05 2.4 2.33 242 2.50
Natural resources a0.51 a042 041 041 2038 041 2046 1.57 2.20 223 2.23 3.39 3.04
Total a30.67 229.53 a31.05 3230 3299 23367 3577 2716 3478 4219 4165 4494 4356 .
Turkey Unskilled employees a359 295 316 2321 3.00 460 424 4.33 5.14 5.42 5.00 4.86 6.55 5.48
Skilled employees a1.08 2094 2097 21.04 21.01 a143 2142 1.49 191 211 1.79 1.88 2.16 1.77
Capital a8.78 4729 4760 28.01 754 21147 =210.86 981 1177 1263 1171 1150 1551 13.15
Land a0.58 045 054 2048 043 a0.70 20.56 0.17 0.18 0.16 0.15 0.12 0.19 0.14
Natural resources a0.15  #0.12 2012 20.09 20.08 a0.14  a0.12 0.13 0.12 0.13 0.14 0.12 0.21 0.19
Total a1419 21174 21239 21283 21207 21833 21719 1593 1912 2045 1879 1848 2461 20.72
Uganda Unskilled employees . . . § . 6.41 5.05 5.61 511 4.79 5.25 4.34 4.50 4.39
Skilled employees . . . . . 0.27 0.29 0.37 0.42 0.37 0.45 047 0.48 0.50
Capital . . . . . 2.80 2.55 3.31 345 275 3.51 335 340 3.27
Land . . . . . 0.99 0.75 0.79 0.68 0.69 0.72 0.56 0.59 0.58
Natural resources . . . . . 0.14 0.11 0.17 0.14 0.12 0.24 0.24 0.24 0.19
Total . . . . . 1061 875 10.25 9.80 872  10.17 8.96 9.21 8.94
United Kingdom Unskilled employees a7.84 2811 9795 3805 8850 28.92 2950 9.15 9.07 8.70 8.45 8.52 8.25 7.94
Skilled employees 422 434 425 2435 2459 479  a5(07 5.37 5.34 5.17 5.10 520 5.04 4.91
Capital 6,04 632 610 618 659 685 7.21 8.09 7.92 7.38 7.39 7.90 7.59 7.34
Land a0.03  20.04 20.04 20.04 2004 20.04 20.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Natural resources a044 054 044 040 049 049 047 0.68 0.58 0.33 0.42 0.76 0.69 0.62
Total a1857 21935 21878 219.03 2021 a21.09 2229 2331 2294 2160 2138 2240 2158 2082
United States Unskilled employees a289  a3.01 a320 4325 2323 333 a354 3.50 3.62 3.46 3.37 342 317 298
Skilled employees al79 2188 2200 2203 2203 210 222 2.24 2.33 225 2.20 2.23 2,07 1.96
Capital a297 4309 324 3326 2320 330 2355 3.54 3.61 342 333 340 317 298
Land a0.06  20.05 20.05 20.05 20.05 20.05 20.06 0.06 0.05 0.04 0.04 0.04 0.04 0.04
Natural resources a0.34 2035 20.34 031 026 20.26 20.33 0.31 0.29 0.22 0.19 0.24 0.21 0.19
Total 805 839 884 890 878 a9.05 29.69 9.65 9.89 9.39 9.12 9.33 8.67 8.14
Uruguay Unskilled employees .98  6.83 2548 525 2485 496 482 5.32 5.43 5.27 461 477 477 6.33
Skilled employees a1.09  21.08 2101 21.04 21.07 114 2106 117 1.18 117 1.07 1.10 1.08 1.26
Capital a10.15 210.04 896 29.05 29.09 2960 29.04 8.61 8.67 8.48 7.68 7.91 7.79 9.49
Land 203 2199 2142 2131 106 21.04 2108 1.12 113 1.01 0.85 0.88 0.91 142
Natural resources a0.20 0.19 0.14 013 2010 a0.10  20.10 0.11 0.10 0.08 0.07 0.07 0.08 0.13
Total a20.45 22014 217.01 =16.77 216.17 216.83 21610 16.33 1650 16.01 1428 1474 1462 18.63
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Table A-8: Openness based on the EDR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Venezuela Unskilled employees 3.74 4.05 3.34 2.91 3.12 3.66 3.27 3.83 3.08 2.76 2.62 2.92 2.69 3.30
Skilled employees 1.24 1.31 1.15 1.05 1.09 1.23 1.11 1.22 1.02 0.95 0.88 0.92 0.89 1.03
Capital 15.88  19.18 1463 1169 1238 1450 1241 1734 1247 899 1017 1371 1135 1491
Land 0.09 0.11 0.09 0.08 0.10 0.12 0.10 0.12 0.10 0.10 0.08 0.07 0.06 0.08
Natural resources 792 1022 7.36 5.50 5.84 6.91 571 9.06 6.05 3.63 478 7.32 5.65 7.80
Total 2888 3487 2657 2123 2252 2643 2261 3156 2272 1643 1852 2493 2064 2712
Zambia Unskilled employees 7.39 912  10.44 6.00
Skilled employees 1.92 2.06 210 1.68
Capital 11.74 1526 17.15 8.67
Land 0.21 0.27 0.36 0.22
Natural resources 0.23 0.29 0.42 0.19
Total 2150 27.01 3047 16.77

Source: own calculation based on GTAP (2003) and World Bank (2004), values marked with * are based on GTAP (1998)

and World Bank (2004)
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Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, % of current

GDP
Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Argentina Unskilled employees a329 2184 241 2338 2373 424 401 4.26 495 5.01 443 442 3.88 477
Skilled employees a183  21.03 2132 2183 202 228 .16 2.26 2.61 2.64 2.36 2.36 2.08 2.60
Capital a338 2190 244 337 370 421 24,01 4.70 543 549 488 4.89 4.31 5.36
Land a0.05 20.03 20.04 20.06 20.06 20.07 20.07 0.07 0.08 0.08 0.07 0.07 0.07 0.07
Natural resources a0.23 2012  20.15 e0.17 2018 022  20.23 0.23 0.26 0.25 0.22 0.23 0.20 0.26
Total a878 2492 635 2881 2969 211.02 21048 1151 1333 1347 1196 1198 1055 13.05
Australia Unskilled employees a723 679 .58 6.96 7.34 759  27.99 742 745 8.11 791 8.44 7.99 8.12
Skilled employees a385 2363 @351 2371 390 404 424 3.86 3.88 4.22 411 4.36 414 4.19
Capital a728 .85 6.63 a7.01 740  a7.61 a8.01 8.22 8.25 8.92 8.74 9.39 8.90 8.99
Land a0.13  20.12  e0.12 2012 2013 013  20.14 0.13 0.13 0.14 0.14 0.15 0.14 0.14
Natural resources a047 044 042 045 049 046 2049 0.49 0.48 0.48 0.51 0.63 0.59 0.57
Total a18.94 21782 21726 21826 21926 219.84 2088 20.11 20.18 2187 2140 2297 2176 22.02
Austria Unskilled employees ~ 14.39 1430 1431 1386 1343 1393 1456 1539 1670 16.82 1757 19.67 2044 19.99
Skilled employees 7.51 745 748 7.30 714 7.39 7.78 8.22 8.93 8.95 937 1049 1090  10.69
Capital 16.06 1596 1597 1545 1503 1555 1633 1729 1872 1873 19.63 2212 23.01 2256
Land 0.26 0.26 0.25 0.24 0.23 0.24 0.26 0.28 0.31 0.31 0.32 0.35 0.38 0.38
Natural resources 1.01 1.02 0.99 0.89 0.82 0.84 0.88 0.93 0.96 0.92 0.99 1.25 1.30 1.28
Total 3923 3899 3901 3773 3666 3795 3980 4212 4562 4573 4788 5388 56.04 5490
Bangladesh Unskilled employees 5.70 493 4.65 5.00 5.21 ; 7.45 6.94 6.95 6.74 § . 7.68
Skilled employees 2.64 2.30 222 2.38 2.53 . 3.61 3.34 3.34 3.27 . . 3.71
Capital 6.42 5.70 5.24 5.65 5.90 . 8.27 7.70 7.81 7.53 . . 8.53
Land 0.34 0.25 0.21 0.24 0.22 . 0.32 0.30 0.31 0.27 . . 0.32
Natural resources 0.60 0.66 0.49 0.53 0.54 . 0.62 0.60 0.68 0.62 . . 0.67
Total 1570 1385 1281 1379 1439 . 2027 1888 19.09 1844 .. . 2091
Belgium Unskilled employees . . . . . . . . 29.04 . 3144 3661 37.08
Skilled employees . . . . . . . . 1458 . 1590 1851 18.78
Capital . . . . . . . .97 . 3472 4091 4137
Land . . . . . . . . 0.81 . 0.87 0.95 0.95
Natural resources . . . . . . . . 1.96 . 2.08 291 2.86
Total . . . . . . . . 1836 . 8500 99.89 101.04
Brazil Unskilled employees 2,00 226 261 274 306 312 357 3.21 3.56 3.53 4.44 448 5.31
Skilled employees a1.02 2116 @133 141 2159  a161 a1.84 1.61 1.81 1.81 229 2.31 2.76
Capital 216 244 279 295 325 2322  23.63 3.64 4.00 3.94 4.99 5.11 6.03
Land a0.07  20.07 20.09 20.09 20.09 2010  0.11 0.10 0.10 0.10 0.11 0.10 0.11
Natural resources a0.31  20.35 20.38 2040 2040 0.34  20.34 0.34 0.34 0.29 0.40 047 0.52
Total a556 628 a7.19  a759 839 2838  9.50 8.90 9.81 967 1223 1246 1474
Canada Unskilled employees  210.01  29.94  a9.99 21064 21176 21286 21319 1280 1398 1482 1477 1497 1424
Skilled employees a526 523 527 562 621 678  6.95 6.60 719 7.62 7.61 7.69 7.31
Capital a10.02 210.02 210.01 210.64 21173 21280 21313 1408 1536 1621 1615 1647 1571
Land a0.20 2021 2021 2022 024 2026  20.26 0.26 0.27 0.29 0.28 0.28 0.28
Natural resources a0.62 2067 2060 2062 2067 20.71 a0.75 0.75 0.82 0.81 0.80 0.92 0.89
Total a26.11  226.07 226.09 227.74 23062 23342 23428 3448 3763 39.75 3961 4033 3844
Chile Unskilled employees 21226  211.87 21091 21131 21165 21088 1128 1134 1149 1215 1013 1091 1221
Skilled employees 648 621 567 2589 609 568 2588 5.73 5.82 6.18 5.17 5.52 6.23
Capital a12.71 21244 21141 21163 21189 211.09 21145 1268 1280 1349 1150 1259  14.05
Land a021 2023 2024 2025 025 2025  20.25 0.27 0.26 0.28 0.26 0.27 0.30
Natural resources a117 2129 2118 2104 2098 2090  20.90 1.00 0.96 0.94 0.94 1.26 1.31
Total a32.83 232.04 22942 23012 23086 228.80 229.76 31.01 3133 3305 2801 3056 34.10 .
China Unskilled employees a6.99  26.21 .86 28.18 21021  29.28 a8.50 7.18 6.79 6.39 7.21 8.65 8.81 9.74
Skilled employees a3.54  a317 2352 426 536 487 446 3.73 3.56 3.36 3.79 451 4.60 5.10
Capital 6,96 6.13 6.83 2815 21015 2920 2849 8.03 7.70 7.15 8.08 9.84 9.92  10.92
Land a0.19 2016 20.14 2014 014 0.15  20.18 0.13 0.12 0.10 0.11 0.13 0.13 0.13
Natural resources a0.56 2045 20.54 20.62 20.75 20.64  20.61 0.56 0.59 047 0.56 0.83 0.76 0.80
Total 21823 21611 217.89 22135 426.61 2414 22223 1964 1876 1747 1973 2396 2422 26.69
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Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Colombia Unskilled employees 6.26 6.85 6.12 655 830 26.83 6.97 6.53 6.63 6.78 6.03 6.58 7.38 7.35
Skilled employees a3.31 a3.62 2327 3343 433 4355 a3.60 3.30 3.36 343 3.08 3.36 3.78 3.74
Capital #6.32  6.93 620 26.61 828 677 46.90 7.13 7.25 7.38 6.62 7.23 8.07 8.01
Land a0.13  30.15 0.13 0.17 020 20.18 a0.19 0.21 0.19 0.21 0.19 0.20 0.21 0.22
Natural resources a0.43 2049 043 046 2052 20.39 a0.41 0.36 0.37 0.36 0.32 0.35 0.37 0.37
Total a16.46 218.04 21614 21722 2164 217.72 218.07 1752 1780 1816 1623 17.72 19.81 19.70
Croatia Unskilled employees . .. . . 1924 16.03 1710 17.30 2041 1743 1786 1834 1981 21.21
Skilled employees . .. . .. 9.71 8.03 8.39 8.61 10.31 8.80 9.11 9.25 9.94  10.69
Capital . . . . 2165 18.04 1924 1948 2289 1932 2017 2091 2241 2395
Land . . . . 0.53 0.50 0.60 0.56 0.60 0.49 0.46 0.48 0.54 0.57
Natural resources . . . .. 1.68 1.42 1.66 1.59 1.67 1.26 1.54 1.87 1.91 1.96
Total . . . . 5282 4401 4698 4755 5587 4729 4913 5085 5463 58.38
Czech Republic Unskilled employees .. . . . 1931 1943 2114 2149 2243 2203 2278 2676 2719  24.59
Skilled employees . . . .. 9.85 993 1072 1096 1138 1126 1166 1355 13.74 1238
Capital . . . . 2182 2193 2350 2399 2497 2431 2516 2980 3014 27.78
Land . . . . 0.47 0.50 047 0.48 0.49 0.44 0.44 0.51 0.50 0.46
Natural resources . . . .. 1.74 1.66 1.70 173 1.83 1.56 1.62 2.31 2.28 2.56
Total .. . . . 5318 5345 5752 5865 6109 5960 6166 7293 7385 67.78
Denmark Unskilled employees  212.79 21233 212,67 212.03 21144 21224 21270 12.04 1276 1339 1356 1520 1528 15.67
Skilled employees 6.60 26.38 %6.55 6.21 5,92  #6.35 6.59 6.16 6.51 6.90 7.08 8.03 8.11 8.33
Capital a12.98 21248 21273 212.06 1149 21227 1267 1338 1416 1485 1513 1719 1723 17.69
Land a0.41 a0.38 2040 2040 =039 20.39 a0.40 0.39 0.41 0.41 0.39 0.41 0.41 0.42
Natural resources a0.98  20.91 a0.85 20.78 074  20.77 a0.76 0.73 0.78 0.75 0.74 0.93 0.84 0.86
Total a33.76 23248 23320 3148 a29.98 232,02 23312 32.68 3461 3630 36.89 4175 4188 4299
Estonia Unskilled employees . . . . . . 2251 3153 4062 3847 3487 4240 4140 40.95
Skilled employees . . . . . . 1095 1529 1957 1875 1731 2111 2066  20.62
Capital . . . . . . 2525 3508 4483 4221 3866 47.02 4583 4562
Land . . . . . . 0.85 1.27 1.71 1.59 1.18 1.21 1.23 1.25
Natural resources . . . . . . 2.16 2,177 3.33 2.1 2.67 3.44 3.19 311
Total . . . . . . 6172 8594 110.07 10373 9469 11518 11231 111.55
Finland Unskilled employees a9.92 943 884 2980 21057 21137 21132 1139 1180 1156 1128 1280 1216 11.49
Skilled employees a5.21 2498 2469 520 561 599 a6.01 5.86 6.05 5.92 577 6.56 6.23 5.88
Capital a10.14 2970 2916 21016 210.94 21170 21157 1282 1322 1283 1257 1444 1373 1297
Land a0.20  20.18  0.19  =0.21 a0.23  40.26 a0.23 0.25 0.26 0.25 0.24 0.25 0.25 0.24
Natural resources a0.85 20.86 20.83 2094 2098 21.03 a0.93 1.00 1.00 0.89 0.92 1.21 1.15 1.09
Total a26.32 #2515 22372 22630 42834 230.35 230.06 31.32 3233 3145 3079 3527 3353 3168
France Unskilled employees 8.79 8.75 8.73 8.38 8.09 8.16 8.32 8.45 9.00 9.45 962 1108 1083  10.08
Skilled employees 4.41 442 442 4.27 413 4.09 417 4.24 4.52 4.77 4.84 5.54 543 5.07
Capital 9.76 9.75 9.73 9.33 9.02 9.00 9.15 9.33 993 1034 1054 1226 1197 1114
Land 0.26 0.25 0.26 0.24 0.24 0.25 0.25 0.25 0.26 0.26 0.26 0.29 0.28 0.27
Natural resources 0.74 0.74 0.73 0.65 0.62 0.63 0.62 0.67 0.71 0.65 0.69 0.96 0.91 0.82
Total 2397 2390 23.86 22.87 2211 2214 2251 2294 2442 2546 2595 30.12 2942 27.39
Germany Unskilled employees 934 2930 969 910 814 3846 a8.74 8.87 9.71 1010 1048 12.06 1205 1145
Skilled employees a4 75 2475 2495 2467 421 437 a4 52 4.51 4.94 5.16 5.37 6.17 6.19 5.89
Capital 21045 21042 210.83 21014 911 2942 Q971 1015 1111 1148 1192 1386 1384 13.14
Land a0.31 a0.30  20.30 029 025 20.26 a0.26 0.26 0.28 0.28 0.27 0.29 0.29 0.28
Natural resources a0.74  20.74  0.75 2067 2061  20.60 a0.61 0.66 0.72 0.67 0.69 0.95 0.91 0.84
Total a2559 #2551 42653 224.87 2231 2311 a23.84 2445 2676 2768 2873 3333 3329 3161
Greece Unskilled employees 9.99 9.87 9.96 9.79 9.87 9.12 9.39 9.49 9.45 . 1208 13.88 12.02
Skilled employees 479 475 4.81 473 477 4.40 454 4.57 459 . 6.14 7.1 6.21
Capital 11.02 1094 1110 1089 11.00 1016 1036 1049 1044 . 1339 1589 13.88
Land 043 0.41 0.39 0.39 0.39 0.39 0.39 0.38 0.37 . 0.39 0.42 0.37
Natural resources 0.82 0.85 0.92 0.88 0.90 0.81 0.74 0.80 0.75 . 0.75 1.26 113
Total 2705 2682 2717 26,67 2694 2487 2542 2574 2562 . 3274 3855 33.60
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Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Hungary Unskilled employees 12.96 1364 1426 1311 1401 1526 1545 1758 2018 2375 2523 2955 2835 25.05

Skilled employees 6.48 6.86 7.12 6.66 7.07 7.69 7.89 894 1029 1214 1294 1513 1458 12.89

Capital 1473 1563 16.33 1506 16.01 1727 1753 20.03 2252 2612 2766 3222 31.06 27.68

Land 0.32 0.35 0.32 0.28 0.31 0.36 0.32 0.36 0.37 0.40 0.37 0.41 0.41 0.37

Natural resources 1.38 1.50 1.68 1.46 1.53 1.52 1.49 1.82 1.69 1.68 1.71 1.91 1.86 1.83

Total 3588 3798 3971 36.57 3893 4210 42,67 4873 5505 6409 6792 7922 7626 67.81
India Unskilled employees a3.25 2328 2343 2433 376 23.85 a4 .50 4.32 453 4.84 4.89 4.96 470 4,98

Skilled employees a1.71 a170 2179 224 195 2200 a.34 2.20 2.32 2.48 2.51 2.52 240 2.55

Capital a3.51 2368 2388 2489 420 424 4,96 5.29 5.44 572 6.00 6.21 5.81 6.14

Land a0.06  20.07 20.07 20.09 20.07 =20.09 a0.09 0.08 0.09 0.12 0.1 0.10 0.10 0.1

Natural resources 044 2059 064 2081 a0.65  20.61 a0.71 0.78 0.71 0.65 0.85 1.02 0.88 0.92

Total a8.98  29.31 a9.81 21236 210.64 21079 21260 1267 13.09 1381 1436 1481 1389 1470
Indonesia Unskilled employees a8.02 29.07 2943 2948 2900 2913 a9.97 9.17 9.67 1460 883 1110 11.20 9.68

Skilled employees a4 24 2479 2496 500 479 484 a5.25 4.72 5.06 7.64 4.57 5.77 5.89 5.09

Capital a823 2933 971 2074 2923 938 1025 10.38 1099 1674 1039 13.09 1325 1151

Land a0.18  20.17  20.19 2020 20.18  20.20 a0.25 0.26 0.23 0.39 0.32 0.31 0.30 0.28

Natural resources a0.67 20.80 20.86 20.82 0.74 20.76 a0.86 0.80 0.83 1.32 0.99 1.37 1.33 1.19

Total a2134 2416 2513 2523 2394 2432 2657 2533 2678 4070 2515 3163 3198 2775
Ireland Unskilled employees ~ 21.29  20.12 2040 20.30 2046 22.91 2420 2400 2434 3061 2829 3049

Skilled employees 1079 1019 1037 1042 1055 11.86 1265 1265 1289 1692 1541 16.63

Capital 2350 2228 2257 2248 2267 2533 2674 2665 2703 3458 3175 3433

Land 0.63 0.58 0.61 0.60 0.56 0.61 0.57 0.55 0.53 0.55 0.53 0.54

Natural resources 1.39 1.39 1.32 1.22 1.21 1.27 1.26 1.25 1.23 1.26 1.25 147

Total 5760 5457 5527 55.02 5546 6199 6543 6511 66.01 8392 7725 8345 . .
Italy Unskilled employees 7.66 747 7.09 7.24 7.14 7.65 8.60 7.78 8.35 8.57 8.58 9.90 9.62 9.33

Skilled employees 3.75 3.72 3.51 3.66 3.61 3.84 4.32 3.91 422 4.36 4.34 4,98 4.86 472

Capital 8.56 8.39 7.90 8.08 8.01 8.55 9.56 8.66 9.28 9.43 943 1101 1068 10.35

Land 0.28 0.26 0.26 0.24 0.25 0.26 0.28 0.25 0.26 0.25 0.25 0.27 0.26 0.26

Natural resources 0.79 0.76 0.68 0.63 0.65 0.70 0.76 0.69 0.72 0.64 0.67 0.93 0.86 0.81

Total 2105 2059 1944 1985 1965 2100 2353 2130 2283 2326 2326 27.08 2629 2547
Japan Unskilled employees a3.39 2364 324  3.01 .73 283 a3.13 353 3.69 3.46 3.30 3.60 3.81

Skilled employees a172 2185 2164 2153 2138 143 a1.59 1.75 1.83 173 1.64 1.77 1.87

Capital a3.,72 24,03 @357 329 2296 23.01 a3.29 419 4.39 4.07 3.88 427 4.51

Land a0.16  20.17  0.16  20.15 2013  20.14 a0.14 0.15 0.15 0.14 0.13 0.14 0.15

Natural resources a0.53  a0.59  20.51 a0.45 20.39  20.36 a0.37 043 0.46 0.37 0.37 0.48 0.49

Total 951 21029 912 842 760 a7.78 a8.52  10.04  10.53 9.77 932 1024 10.84 .
Korea Unskilled employees 21152 21141 21149 210.90 21028 210.91 212.01 1222 1286 1297 1274 1460 1431 1379

Skilled employees a585 580 3585 555 8525 3561 a6.21 6.16 6.48 6.63 6.47 7.38 7.25 7.00

Capital a12.24 21227 21227 1174 1108 31155 1267 14.01 1487 1508 1471 17.03 16.75 15.99

Land a0.29  a0.28 a0.28 2028 2025 20.25 a0.27 0.29 0.30 0.31 0.29 0.32 0.34 0.32

Natural resources a158 2170 2162 3163 152 142 a1.49 1.62 1.83 178 1.72 2.22 217 1.93

Total a31.49 33146 23151 33010 22838 a29.74 23265 3430 3634 3677 3593 4155 40.83  39.02
Latvia Unskilled employees . . . .. . 919 1480 2075 2153 2347 1960 1979 2026 20.75

Skilled employees . . . .. . 4.40 709 1037 1067 11.69 9.73 9.84 10.02 10.19

Capital . . . . . 11.04 1718 2438 2445 2628 2199 2235 2267 23.06

Land .. . . . . 0.34 0.51 0.74 0.77 0.80 0.66 0.66 0.69 0.73

Natural resources . . . . . 1.60 210 2.63 212 1.97 1.73 1.86 1.78 1.76

Total .. . . . . 2657 4169 5887 5954 6422 5371 5450 5542 56.48
Lithuania Unskilled employees . . . . . 1532 2256 2348 2428 2223 18.85 19.07 20.73

Skilled employees . . . . . 717 1067 1122 1178  10.81 9.18 9.11 9.91

Capital . . . . . 1869 2627 2711 2789 2525 2152 2238 2413

Land . . . . . 0.57 0.93 0.93 0.82 0.74 0.63 0.65 0.68

Natural resources . . . . . 3.12 3.30 313 3.03 2.52 2.21 2.96 3.07

Total . . . . . 4487 6372 6587 6780 6155 5239 5417 58.52
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Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Malawi Unskilled employees ~ 16.68  16.20  17.35 . . 2008 1595 1211 1433 1424 1723 1469 14.31

Skilled employees 8.80 8.61 9.30 . . 10.09 8.09 6.17 7.25 7.08 8.70 7.49 7.27

Capital 19.02 1847 19.83 . . 223 1798 1367 1620 1597 1945 16.88 16.54

Land 0.44 0.37 0.37 . . 0.78 0.54 0.36 0.44 0.64 0.55 043 0.45

Natural resources 1.22 1.16 1.21 . . 1.32 1.26 0.99 1.24 1.06 1.48 1.46 1.51

Total 46.16 4482  48.06 . . 5458 4382 3330 3947 3899 4740 4095 40.08 .
Malaysia Unskilled employees . . 23376 230.71 a31.72 a37.09 #4027 3537 36.05 3669 3735 4053 3792 3753

Skilled employees . . 21758 216.01 216.65 21953 2121 1831 1868 1897 1934 2093 1959 19.31

Capital . . 23335 230.34 43133 43649 23957 3848 3929 4001 4072 4435 4165 41.02

Land . . a0.71 064 063 067 a0.69 0.63 0.65 0.68 0.68 0.67 0.69 0.69

Natural resources . L2197 178 176 a1.91 a2.05 1.85 1.91 2.00 2.01 248 2.36 2.26

Total . . 28736 47948 48209 29570 2103.79 94.64 9658 9834 100.09 108.95 102.21 100.81
Malta Unskilled employees  36.39 3942 3916  39.20 41.59 . . 3858 3533 . 36.29 . 3494

Skilled employees 1852 2011 1988 1996 21.35 . . 1957 17.89 . 1849 . 1775

Capital 4030 4337 4297 4298 4573 . . 4235 3879 . 39.86 . 3885

Land 1.12 1.08 1.10 1.07 1.08 . . 1.10 1.08 . 1.01 . 1.01

Natural resources 2.32 2.35 233 2.28 2.36 . . 2.32 2.10 . 213 . 247

Total 98.65 106.33 10544 10549 112.10 . . 10391 95.18 . 9778 . 95.03 .
Mexico Unskilled employees a759 786 771 817 9772 882 1152 1180 1194 1290 1262 1275 1160 11.28

Skilled employees a381 401 393 2422 2400 2453 a5.93 5.89 5.98 6.47 6.34 6.42 5.83 5.66

Capital a749  a7.73 4760 e7.99 9753 859 1122 1243 1262 1359 1327 1344 1223 11.89

Land a0.30 20.28 0.25 2021 018  20.23 a0.25 0.28 0.25 0.26 0.24 0.22 0.22 0.23

Natural resources a0.53 2049  «0.51 2047 043 2049 a0.66 0.65 0.69 0.73 0.69 0.73 0.66 0.63

Total a19.72  #20.36 220.00 221.06 219.86 22266 22958 31.04 3148 3395 3316 3356 3054 29.69
Morocco Unskilled employees  210.04 21110 21042 210.99 =210.74 21147 21271 1073 1150 1204 1179 1395 1324 1342

Skilled employees 491 549 518 2538 3520 3559 6,05 499 5.39 5.82 5.71 6.64 6.33 6.47

Capital a10.66 211.89 211.01 211.62 21125 21215 21334 1233 1329 1342 1331 16.05 1526 15.36

Land 040 40.38 0.35 2046 051 2049 a0.68 0.56 0.55 047 0.44 0.57 0.55 0.54

Natural resources a136 2157 2133 2143 2132 2153 a1.62 1.41 1.58 112 1.25 1.83 1.71 1.60

Total a27.38 23043 228.30 229.87 29.02 23123 3440 30.02 3231 3288 3250 39.03 3710 37.39
Mozambique Unskilled employees . . . . L2221 16.41 1370 1131 . . . 16.25

Skilled employees . . . . . 11.04 8.39 6.90 5.69 . . . 8.47

Capital . . . . . 2536 1880 1561 1295 . . . 1921

Land . . . . . 0.96 0.75 0.64 0.56 . . . 0.62

Natural resources . . . . . 2.09 1.26 1.09 0.93 . . . 1.67

Total . . . . . 6165 4561 3795 3144 . . . 4622 .
Netherlands Unskilled employees 1971 1914 1918 1885 1823 19.92 2017 2083 2278 2259 2337 2624 2485 24.08

Skilled employees 9.78 9.50 9.60 9.45 9.15 993 10.02 1034 1142 1136 1174 1317 1250 1210

Capital 2204 2138 2140 2099 2041 2216 2233 2313 2529 2491 2583 2939 2789 26.83

Land 0.70 0.65 0.66 0.66 0.66 0.75 0.72 0.74 0.69 0.69 0.71 0.75 0.73 0.76

Natural resources 1.68 1.63 1.50 141 142 1.49 1.49 1.63 1.76 1.56 1.68 229 215 1.87

Total 5392 5231 5234 5137 4986 5424 5473 5668 6194 6110 6333 7184 68.13 6565
New Zealand Unskilled employees 21059 21110 21059 211.97 21133 21176 211.70 1076 1077 1148 1236 1316 1265 1233

Skilled employees 565 @592 567 641 605 26.26 a6.23 5.62 5.63 6.00 6.45 6.84 6.55 6.38

Capital a10.64 211.23 21071 21206 21141 21179 1172 1197 1200 1280 1373 1484 1423 1383

Land a0.22  20.23 023 025 025 20.25 a0.25 0.23 0.23 0.28 0.27 0.30 0.30 0.30

Natural resources a0.64 20.74 068 2073 2070 20.69 a0.68 0.67 0.67 0.70 0.75 1.02 0.95 0.90

Total a27.75 #29.22 27.87 3142 22973 30.75 23057 2926 2931 3125 3356 3615 3468 33.75
Peru Unskilled employees 5.36 5.08 6.03 5.34 5.82 5.82 6.41 6.52 6.69 6.79 6.75 6.44 6.37 6.31

Skilled employees 277 254 3.06 2.65 2.89 2.89 3.20 3.23 3.34 340 340 325 3.22 3.19

Capital 6.12 5.78 6.85 6.00 6.48 6.42 712 7.27 748 7.55 7.57 7.37 7.24 719

Land 0.23 0.25 0.26 0.26 0.26 0.24 0.22 0.26 0.24 0.26 0.24 0.20 0.22 0.22

Natural resources 0.39 043 047 0.41 0.42 0.40 0.50 0.53 0.55 0.50 0.54 0.66 0.59 0.60

Total 1487 1407 1667 1466 1587 1576 1745 1780 1830 1851 1850 1793 1765 1749
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Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Philippines Unskilled employees 21116 21235 212.01 21254 21512 216.07 21797 1916 2332 2342 1935 1957 1873 18.73
Skilled employees a558  6.16  6.04 634 772 28.30 a9.34 984 1224 1216 9.85 9.83 9.33 9.29
Capital a11.55 212.86 21253 213.01 21552 216.36 21827 2147 2622 2608 2146 2196 2090 20.59
Land a0.36  20.41 a0.35 «0.35 2039 2041 a0.45 045 0.50 0.56 0.47 0.48 0.49 0.46
Natural resources a1.21 a1.41 2139 2136 2145 2135 a1.45 1.51 1.64 1.54 143 1.83 1.71 1.55
Total a29.86 23319 @32.31 233.60 24020 24248 4747 5245 6393 63.74 5257 5368 5116 5061
Poland Unskilled employees 8.59 9.94 9.54  10.05 953 1187 1214 1189 1253 1257 1336 1226 1246
Skilled employees 4.32 4.80 4.72 4.96 471 6.02 6.03 5.91 6.27 6.32 6.76 6.19 6.30
Capital 10.14 1151 1101 1135 1069 1336 1354 1309 1375 1385 1499 1371 13.86
Land 0.23 0.39 0.32 0.33 0.30 0.33 0.36 0.31 0.31 0.28 0.29 0.27 0.26
Natural resources 1.19 1.30 112 1.00 0.90 1.01 1.06 0.94 0.93 0.96 1.21 1.08 1.05
Total . 2447 2794 2671 2769 2613 3259 3313 3215 3378 3398 36.61 3352 3392
Portugal Unskilled employees 1437 1480 1367 1283 1248 13.08 1329 1362 1429 1482 1498 1599 1524
Skilled employees 6.96 7.21 6.67 6.28 6.18 6.41 6.54 6.69 7.04 7.31 7.37 7.85 745
Capital 1613 1663 1525 1423 1396 1460 1483 1513 1588 1631 1651 17.86 16.97
Land 0.51 0.50 0.49 0.44 0.45 0.49 048 0.49 0.49 0.50 0.50 0.52 0.52
Natural resources 1.46 1.49 1.24 1.09 1.05 113 1.14 1.13 119 1.09 1.15 1.48 1.36
Total 3942 4064 3732 3487 3413 3571 36.28 37.05 38.88 40.03 4052 4370 4154
Russian Federation ~ Unskilled employees 8.26 854  10.16 9.93 8.59 8.81
Skilled employees 4,03 4.16 497 4.89 4.32 447
Capital 9.05 938 1113 1092 9.54 9.72
Land 0.46 0.48 0.56 0.57 0.42 0.41
Natural resources 0.42 0.46 0.50 0.46 0.45 0.38
Total . . . . . . 2222 2301 2732 2678 2331 2378 .
Singapore Unskilled employees  68.33 6343 6050 6120 6159 6449 6173 5982 5426 59.76 6341 60.38 59.56
Skilled employees 33.81 3148 3003 3055 3095 3278 3138 3041 2778 3078 3252 3112  30.71
Capital 77.08 7139 6762 6782 6773 7095 6825 66.15 59.79 6628 71.00 6793 67.17
Land 1.67 1.48 1.39 1.31 1.20 1.14 1.08 1.04 0.92 0.97 0.98 0.98 0.97
Natural resources 745 6.74 6.03 5.50 495 4.86 4.95 482 3.95 453 5.63 5.39 5.44
Total 188.34 17451 16558 166.37 16642 17422 167.39 16224 146.70 162.33 173.55 165.80 163.85
Slovak Republic Unskilled employees 19.08 19.96 23.08 2349 2553 2321 2647
Skilled employees 9.54 999 1150 1172 1285 1161  13.11
Capital 2222 2266 2622 2683 2859 2618  30.37
Land 0.54 0.55 0.62 0.58 0.57 0.54 0.60
Natural resources 2.40 2.02 244 2.64 2.32 2.33 3.28
Total . . 5378 5519 6386 6526 69.85 63.87 73.82 . .
Slovenia Unskilled employees 2074 2163 2154 2140 2120 2166 2195 21.09 2326 2255 2117
Skilled employees 1025 1069 1070 1066 1058 1080 11.03 1061 11.62 11.29 10.66
Capital 2347 2436 2399 2378 2358 2411 2414 2327 2597 2504 2345
Land 0.61 0.60 0.59 0.55 0.53 0.53 0.49 0.45 0.51 0.49 0.45
Natural resources 2.16 219 1.89 1.85 1.83 1.92 1.65 1.65 217 1.96 1.71
Total . . . 5723 5948 5872 5824 57.72 59.03 5926 57.08 6352 6133 5745
Spain Unskilled employees 7.61 7.31 7.28 7.29 6.92 772 8.45 8.64 909 1026 1006 12.06 11.76  10.70
Skilled employees 3.74 3.60 3.58 3.62 343 3.81 415 428 453 5.13 5.07 6.03 5.90 5.40
Capital 8.59 8.24 8.16 8.16 7.78 8.63 9.40 965 1014 1132 1114 1359 1322 1203
Land 0.25 0.24 0.25 0.25 0.25 0.28 0.31 0.29 0.30 0.32 0.29 0.34 0.35 0.31
Natural resources 0.79 0.73 0.68 0.65 0.62 0.67 0.71 0.74 0.76 0.74 0.73 1.14 1.05 0.91
Total 2097 2013 1995 1996 19.00 21.11 2302 2360 2481 2777 2729 3316 3228 2937
Sri Lanka Unskilled employees  214.81 21550 21591 216.83 217.89 =218.92 17.53 17.40 1649 1550
Skilled employees a732 a766 e7.95 2846 29.05 29.53 8.70 8.67 8.11 749
Capital a15.04 21587 21622 217.01 =218.01 218.91 19.23 19.12 18.32 1746
Land a0.72  a0.72  «0.68 067 2064 20.73 0.66 0.65 0.61 0.61
Natural resources a127 146 141 a1.34 2136 2131 1.12 1.10 1.33 1.59
Total a39.15 4121 24216 244.30 24695 24940 47.24 46.93 4487 4264

-191-



Table A-9: Openness based on the IFR, measure of 56 countries, 1989-2002, continued

Country name Income category 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Sweden Unskilled employees  212.06 211.29 210.26 210.21 21099 21286 213.02 11.96 13.02 1378 1376 1528 14.88 13.56
Skilled employees #6.38 2599 545 545 580 6.74 6.86 6.17 6.75 7.18 7.18 7.96 7.80 7.08
Capital 21219 21147 21040 21037 21115 21295 213.05 1334 1452 1532 1533 1719 1680 15.32
Land a0.24  a0.23  0.22 3022 025 20.30 a0.28 0.26 0.28 0.29 0.30 0.31 0.32 0.31
Natural resources a0.88 20.87 0.76  0.75 20.85 20.93 a0.86 0.85 0.90 0.86 0.86 1.14 110 1.01
Total a31.75 229.85 227.09 227.00 229.03 233.78 234.08 3258 3547 3743 3743 4190 4090 37.29
Switzerland Unskilled employees 13.96 1314 1238 1183 1134 1148 1154 1193 13.07 1354 1379 1537 1510
Skilled employees 7.04 6.63 6.24 5.99 5.76 5.83 5.87 6.08 6.64 6.90 7.05 7.84 7.72
Capital 1523 1436 1352 1293 1238 1251 1256 13.02 1428 1471 1500 16.79  16.51
Land 0.29 0.27 0.26 0.25 0.24 0.24 0.23 0.24 0.26 0.27 0.27 0.29 0.28
Natural resources 0.90 0.86 0.80 0.75 0.69 0.68 0.66 0.69 0.81 0.75 0.75 0.94 0.91
Total 3741 3526 3321 3174 3041 3075 3086 3197 3505 36.16 36.87 4123 40.52
Tanzania Unskilled employees . . . . . . . . 9.52  10.03 9.59 8.34 9.00
Skilled employees . . . . . . . . 497 5.29 4.99 4.26 4.58
Capital . . . . . . . . 1103 1150 1087 9.76  10.31
Land . . . . . . . . 0.34 0.38 0.34 0.30 0.33
Natural resources . . .. . .. . . . 0.80 0.66 0.64 0.91 0.81
Total . . . . . . . . 2667 2785 2643 2357 25.02
Thailand Unskilled employees  215.69 217.25 217.37 217.23 21766 21826 22017 1835 2073 1728 1898 2311 2416
Skilled employees a8.09 2894 2903 2905 2934 970 210.71 9.54  10.76 8.97 9.84 1192 1240
Capital a16.02 21759 217.74 1752 1786 21842 220.34 20.57 2324 1931 2129 2610 27.23
Land a0.34 3035 30.36 20.35 20.32  20.31 a0.33 0.30 0.37 0.33 0.34 0.40 0.46
Natural resources a1.56 2168 2168 2154 146 144 a1.59 1.56 1.74 1.38 1.61 2.22 2.31
Total 4170 24581 24619 24568 46.63 48.14 5314 5032 56.85 4726 5206 63.75 66.57 ..
Turkey Unskilled employees 6.10 26.04 2581 605 677 754 8.82 9.92 1096 1021 972 1138 1157 1093
Skilled employees a3.04 2299 294 306 343 2383 a4 45 4.92 5.52 5.23 4.96 5.71 5.80 5.44
Capital a6.57 6.50 6.18 641 27.08  28.01 923 1130 1235 1142 1105 1295 1328 1247
Land a0.18 30.19  0.15 0.15 016  20.17 a0.23 0.24 0.23 0.20 0.19 0.22 0.22 0.21
Natural resources a0.92  20.93 0.79 080 20.82 21.02 a1.07 1.19 1.13 0.90 1.02 1.34 1.47 1.37
Total a16.81 216.65 21586 21647 21826 220.58 223.81 27.57 3019 2795 2694 3159 3235 3043
Uganda Unskilled employees . . . . . 1198 1034 11.04 1163 1183 1064 1209 1329 13.78
Skilled employees . . . . . 6.30 5.48 5.85 6.04 6.17 5.37 6.04 6.74 6.91
Capital . . . . . 1347 1157 1275 1301 1356 1213  14.00 1537 15.92
Land . . . . . 0.40 0.33 0.34 0.48 043 0.37 0.45 0.43 0.50
Natural resources . . . . . 0.65 047 0.84 0.57 0.87 0.97 1.35 1.40 1.48
Total . . . . . 3280 2820 30.83 3173 3287 2948 3393 3723 3860
United Kingdom Unskilled employees 21059 21019 2930  29.62 210.15 210.56 211.01 1093 1054 1043 1046 1122 1091 1040
Skilled employees a542 3522 476 494 523 547 a5.71 5.52 5.34 5.33 5.37 5.77 5.60 5.34
Capital a10.73  210.36 2944 974 21025 1063 11.06 1211 1167 1153 1158 1250 1215 11.58
Land a0.31  20.31 029 2030 2030 20.30 a0.31 0.31 0.28 0.27 0.26 0.26 0.26 0.25
Natural resources a0.76  20.75 20.68 20.66 0.67 20.65 a0.66 0.64 0.60 0.54 0.54 0.65 0.63 0.59
Total a27.80 26.82 2446 2525 2660 2761 2874 2951 2843 2811 2821 3040 2955 28.16
United States Unskilled employees a3.98 2398 2383 3391 2403 432 a4 59 4.41 452 4.55 4.81 5.29 4.88 4.83
Skilled employees a1.93 2194 2187 2190 196  a2.11 a.24 2.06 2.1 2.13 2.25 2.46 2.27 2.24
Capital 4,08 411 2393 401 414 442 a4.66 5.09 522 522 5.55 6.16 5.69 5.61
Land a0,09  20.10 20.09 0.09 20.09 20.10 a0.10 0.09 0.10 0.09 0.10 0.10 0.10 0.10
Natural resources a0.29  20.31  0.28 2029 030 20.30 a0.30 0.29 0.30 0.28 0.32 0.40 0.37 0.36
Total a10.37 21043 2999 =210.21 a10.53 1125 1188 11.95 1225 1227 13.03 1442 1330 13.15
Uruguay Unskilled emp