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Abstract

The impressive economic development of East Asian and Southeast Asian countries, like China,
Japan, South Korea, or Singapore, is often described as the ‘Asian economic miracle’. The
transition from a less developed economy to an industrialised country and successful integration
into the global economy within a relatively short period of time are characteristics of the economic
development process. Academic research is dominated by a general agreement on the causal
relationship between economic development and international trade. The research goal of this
paper is to analyse the impact of the level of economic development on the degree of international
trade in the economies of China, Japan, South Korea, Singapore and Thailand. The applied
research model does not follow the traditional research mainstream but rather introduces relative
shares of GDP-related industrial output and of manufactures exports by adopting national as well
as international perspectives instead. Descriptive trend analysis, correlation analysis and regres-
sion analysis are conducted in order to test the hypotheses. The results do not support conven-
tional academic wisdom. A statistically reasonable causality between the level of economic
development, in terms of relative industrial output, and the degree of international trade, in terms

of relative industrial exports, could not be confirmed.
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Introduction
‘If you understand everything, you must be misinformed’. (Japanese Proverb)

The exchange of goods between people all around the world has been playing an
essential role throughout the history of humanity. Economic exchange relations
between nations have been taking place since ancient times, and all kind of goods
have been traded throughout a globalised world. Over the period of the last few
centuries, especially since the twentieth century, steadily growing international trade
relations have become an important key element in sustaining the development of a
prosperous economy and wealthy society. Between 1960 and 2010, World Trade as
a percentage of World Gross Domestic Product grew from 24.2% to 56.1% (see
Figure 1).

Figure 1 Development of World Trade in per cent of World GDP
between 1960 and 2010
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Source: World Bank 2013

Today, the East Asian and Southeast Asian Area can be seen as being among the
most important regions in terms of their shares in the global GDP and International
Trade. Due to this fact, China, Japan, South Korea, Hong Kong, Singapore, and
Taiwan are among the leading trading economies worldwide (Table 1).
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Table 1: Top 20 Exports and Imports Economies 2011

Exports 2011 US Dollar % | acc. | | Imports 2011 US Dollar % | acc.
World 18.217.000.000.000 World 18.381.000.000.000

China 1.898.600.000.000 | 10.4 | 10.4 | | United States | 2.265.421.300.000 | 12.3 | 12.3
United States | 1.480.645.800.000 | 8.1 |18.5| | China 1.743.458.000.000 | 9.5 | 21.8
Germany 1.473.889.132.800 | 8.1 |26.6| | Germany 1.253.951.323.200 | 6.8 | 28.6
Japan 822.673.613.150 | 4.5 |31.2| |Japan 854.267.437.427 | 4.6 |33.3
Netherlands 660.379.416.000 | 3.6 |34.8 | | France 714.733.675.200 | 3.9 |37.2
France 597.058.310.400 | 3.3 |38.1 | | UK 636.296.284.800 | 3.5 | 40.6
South Korea 555.213.655.000 | 3.0 [41.1| | Netherlands 597.233.702.400 | 3.2 | 43.9
Ttaly 523.000.569.600 | 2.9 |44.0 | |Italy 556.873.080.000 | 3.0 |46.9
Russia 521.968.000.000 | 2.9 | 46.8 | | South Korea 524.413.090.000 | 2.9 |49.8
Belgium 476.271.825.600 | 2.6 |49.5 | | Hong Kong 511.293.336.000 | 2.8 |52.5
UK 473.322.873.600 | 2.6 |52.1 | | Canada 462.435.000.000 | 2.5 | 55.1
Hong Kong 455.663.383.000 | 2.5 | 54.6 | | Belgium 460.762.440.000 | 2.5 | 57.6
Canada 452.166.838.272 | 2.5 | 57.0| | India 450.956.950.000 | 2.5 | 60.0
Singapore 409.503.911.484 | 2.2 | 59.3 | | Singapore 365.770.792.235| 2.0 | 62.0
Saudi Arabia 364.500.000.000 | 2.0 | 61.3 | | Spain 362.109.033.600 | 2.0 | 64.0
Mexico 349.675.857.000 | 1.9 | 63.2 | | Mexico 361.067.429.000 | 2.0 | 65.9
Taiwan 308.257.300.000 | 1.7 | 64.9 | | Russia 323.208.000.000 | 1.8 | 67.7
Spain 297.418.200.000 | 1.6 | 66.5 | | Taiwan 281.437.500.000 | 1.5 | 69.2
India 296.556.460.000 | 1.6 | 68.2 | | Australia 243.699.000.000 | 1.3 | 70.6
UAE 285.000.000.000 | 1.6 | 69.7 | | Turkey 240.834.392.285| 1.3 | 71.9

Source: World Trade Organisation 2013; acc. = accumulated; UAE = United Arab
Emirates

Table 2 underlines the importance of the ASEAN+3 Area to global trade in general.
In 2011, the East Asian economies of China, Japan, South Korea, and Hong Kong
were responsible for 20.5% of exports and for 19.8% of imports. The entire
ASEAN+3 area contributed an exports share of 27.3% and an imports share of 26%
to total international trade.

There is a general consensus that a country benefits from opening its economy to
international trade. The advantages of free trade are multifaceted and include posi-
tive effects on economic development and growth; creation of jobs; increased in-
come and standards of living; national wealth; choice from a wide range of products
and goods; research and development of innovations; global diffusion of knowledge
and technology, and political stability and peace between nations (World Trade
Organisation 2008).
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Table 2: ASEAN+3 Exports and Imports 2011

Exports US Dollar % | acc. Imports 2011 | US Dollar % | acc.
World 18.217.000.000.000 World 18.381.000.000.000

China 1.898.600.000.000 | 10.4 | 10.4 China 1.743.458.000.000 | 9.5 | 9.5
Japan 822.673.613.150 | 4.5 | 14.9 Japan 854.267.437.427 | 4.6 | 14.1
South Korea 555.213.655.000 | 3.0 | 18.0 South Korea 524.413.090.000 | 2.9 | 17.0
Hong Kong 455.663.383.000 | 2.5 | 20.5 Hong Kong 511.293.336.000 | 2.8 | 19.8
Singapore 409.503.911.484 | 2.2 | 22.7 Singapore 365.770.792.235 | 2.0 |21.8
Thailand 228.821.780.000 | 1.3 | 24.0 Thailand 228.498.070.000 | 1.2 |23.0
Malaysia 226.989.557.622 | 1.2 | 25.2 Malaysia 187.660.739.018 | 1.0 | 24.0
Indonesia 201.472.259.000 | 1.1 | 26.3 Indonesia 176.354.558.000 | 1.0 |25.0
Vietnam 96.905.673.959 | 0.5 | 26.9 Vietnam 106.749.853.535| 0.6 |25.6
Philippines 48.042.000.000 | 0.3 | 27.1 Philippines 64.010.000.000 | 0.3 |25.9
Brunei 12.250.000.000 | 0.1 |27.2 Cambodia 9.300.000.000 | 0.1 |26.0
Myanmar 10.500.000.000 | 0.1 |27.3 Myanmar 7.200.000.000 | 0.04 | 26.0
Cambodia 6.950.000.000 | 0.04 | 27.3 Brunei 3.250.000.000 | 0.02 | 26.0
Laos 2.400.000.000 | 0.01 | 27.3 Laos 2.650.000.000 | 0.01 | 26.0

Source: World Trade Organisation 2013; acc. = accumulated

Over the last few decades some of the East Asian and Southeast Asian economies
have achieved impressive economic development by participating in the world
economy. Countries like China, Japan, South Korea, Taiwan or Singapore have thus
benefited from this strategy, which is commonly referred to as the ‘Asian Miracle’.
Comprehensive academic research has made tremendous efforts to analyse and to
explain the reasons for this performance, not only in order to understand the causal
relationships and dynamics of this economic development process, but also to
provide practical advice which informs economic policy measures.

The research goal of the underlying study was to make a contribution to the gen-
eral understanding of the causal relationships between the level of economic devel-
opment and the level of international trade. Therefore, the following research ques-
tion was formulated:

What is the impact of the degree of economic development of an economy on
the intensity of its international trade?

Theoretical Framework

International trade relations primarily comprise goods and services which are ex-
changed transnationally by at least two trading partners from different countries. In
2011 the share of traded goods within total trade activities was 80.7%. Services
account for only 19.3% of total trade activities (World Trade Organisation 2013).



Rainer Doppler: The Relation between Economic Development and International Trade: | 71
A Comparative Analysis of East Asian and Southeast Asian Economies

Furthermore, by taking a sectoral perspective on trade relations it is possible to
differentiate between inter-industry and intra-industry trade. In the former case
goods and services were exchanged between trading partners from different indus-
tries, in the latter case the trading partners refer to the same industry. Within intra-
industry trade it is possible to distinguish between horizontal intra-industry trade, if
exchanged goods and services are produced with a given input factor combination at
the same quality levels and price levels, and vertical intra-industry trade, for traded
goods and services with different quality levels and different prices. The majority of
international trade relations cover intra-industry traded products. There are many
reasons for international trade. Most of them cannot be treated as isolated determi-
nants for export and import relations, but rather comprise different interdependent
factors, like differences in the availability of input factors, differences in factor
prices and production cost functions, differences in demand preferences, and differ-
ences in the utilisation of production capacities (Chacholiades 1978: 7; Farmer and
Wendner 1999: 191; Siebert 2000: 171; Riveira-Batiz and Oliva 2003: 39; Riibel
2004: 7; Eibner 2006: 22; Bender 2007: 478-484; Krugman 2009: 166-199).

The economic policy of a country has a sustaining impact on the economic de-
velopment as well as on the international trade relations of an economy. In accor-
dance with its economic objectives, a national government determines the economy
of a country and its international trade relations through the implementation of legal
frameworks and different regulatory measures. In this way, the state can interfere in
the national economy to a greater or lesser extent. The scope of possible actions
ranges from a minimum of state influence through a laissez-faire policy, to a cen-
trally planned command economy with dominant state influence. Regarding interna-
tional trade relations, the government of a country can promote or limit and prohibit
exports and imports of specific products through protectionist measures. State
protectionism is pursued for manifold reasons, for example to develop national
industries and provide protection from foreign competition, to pursue self-
sufficiency with regard to specific goods and services, to secure jobs or to stimulate
national demand for national products (Riibel 2004: 183; Eibner 2006: 174; Bender
2007: 517; Krugman 2009: 252).

The term ‘Asian Miracle’ has been introduced to describe and to understand the
process of the impressive economic development of several East Asian and South-
east Asian economies within only a few decades. The rise of the Asian Miracle
States is closely related to the concept of the Developmental State. The interference
of national governments into their domestic economies by implementing legal
frameworks in order to influence and to control the execution of political goals is
common economic policy. The main characteristic of the Asian Developmental State
is the successful combination of a free market economy and the influencing visible
hand of the state (Johnson 1983; Park 1990; Huff 1995; Stiglitz 1996: 151; Pempel
1999; Haas and Neumair 2006: 321; Akkemik 2009: 10).
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Despite the postulated advantages of economic integration into the global econ-
omy on the one hand, there are also risks of an interconnected economic network for
each individual country on the other hand. The case of economic crisis with a start-
ing point in a single country can result in economic epidemics and effect consider-
able impact on the economic stability and economic development of other nations.
The Asian financial crisis of 1997/1998, for example, can be classified as a crisis
with far reaching effects on national economies, not only for countries in the Asian
region but also for the world economy (Ichimura et al. 1998: 20; Dieter 1998: 13;
Letiche 1998: 181; Green and Campos 2001: 310; Gotte 2012).

The national economy of a country is determined by all the economic activities
of its economic subjects as individuals, households, and private and public compa-
nies with reference to the production, distribution, and consumption of goods and
services within national borders. One of the key indicators on the highest aggregate
level to measure the total economy output is the Gross Domestic Product (GDP). In
order to explain the economic structure from the perspective of the production side,
GDP is commonly divided into the primary sector, the industrial sector, and the
services sector. The economy of modern industrialised nations is usually character-
ised by a low share of the primary sector and a relatively high share of a dominant
services sector. Nevertheless, the industrial sector of developed countries can also
contribute relatively high shares to the GDP. The wealth of an individual nation is
often measured by GDP per capita, assuming that the population benefits from an
increasing economic output and economic development. The World Bank divides
economies depending on their level of economic development by applying Gross
National Product (GNP) per capita, or rather Gross National Income (GNI) per
capita. By this approach each nation can be classified into at least the categories
Low-income country (LIC), Middle-income country (MIC) or High-income country
(HIC) (World Bank 2013).

The process of economic development is complex and differs from country to
country. Theories of economic development as well as economic growth theories
analyse the differentiated relations between determining factors and their impacts on
economic progress. The application and reduction of a sophisticated economic
reality to simple theoretical models limited by generalizing assumptions provides a
basic understanding of and valuable insights into economic development processes,
but also room for controversial discussions and criticism. Although the academic
literature offers a comprehensive set of different economic theories, there is no
generally accepted classification system in the field of development economics.

Depending on the existence of international economic relations, economies can
be divided into closed and open systems. The latter classification applies to most
countries in the world. The degree of international trade relations of an economy is
connected directly to the structure of the national production output and the level of
economic development. The academic field of international economics deals with
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the analysis and explanation of diversified matters of economic relations between
countries and economic exchange processes related to the global economy. The
analysis of international economics-related subjects is characterised by the applica-
tion of theoretical approaches from different sub-fields within economics like mi-
croeconomics, macroeconomics, economic policy, and developmental economics
(Linder 1961: 11; Breuss 1997: 1; Siebert 2000: 1; Riibel 2004: 7; Eibner 2006: 17,
Bender 2007: 477; Krugman 2012: 33).

Due to the diversity within the theoretical approaches analysing and explaining
the process of economic development of nations as well as the reasons and causali-
ties of international trade relations between economies, a holistic perspective taking
into account accurately the close interdependence between the relevant determinants
of development and trade is recommended at this point. On the one hand, the major-
ity of theories of economic development focus on the fundamental dynamics of
specific production factors like land, labour, capital and technological progress, to
economic growth and structural development. Dating back to the eighteenth and
nineteenth centuries, the Classical Theorists, like Smith, Malthus, and Marx already
based their analysis on these key factors, followed by Linear-Stage Growth Theo-
ries, like Rostow’s Take-off Model, Structural Change Theories, like Fourastié’s
Three Sector Hypothesis, Lewis’s Dual Sector Model and Adelman’s Model of
Agricultural Demand-led Industrialisation, Neo-Classical Growth Models, like the
Harrod-Domar Model and the Solow Growth Model, as well as Balanced Growth
Theories, like Rosenstein-Rodan’s Theory of the Big Push (Harrod 1939; Rosen-
stein-Rodan 1943; Domar 1946; Rostow 1956; Solow 1956; Fourastié¢ 1969: 238;
Adelman 1975; Adelman 1984; Rostow 1990: 4; Hess and Ross 1997; Todaro and
Smith 2003; Cypher and Dietz 2004; Nafziger 2012).

On the other hand, trade theories focus on the analysis of the exchange of goods
and services between economic subjects. Since the seventeenth century the eco-
nomic policy of Mercantilism and Classical Theorists, like Smith, Mill, List, and
Ricardo, advocated the importance of free trade and the maximising of trade surplus.
Ricardo’s Theory of Comparative Advantage can be classified as one of the funda-
ments of international trade analysis up to modern times. The Neo-Classical Trade
Theories, like Heckscher’s and Ohlin’s Factor Proportions Theory, the Stolper
Samuelson Theorem, the Rybczynski Theorem, the Factor Price Equalisation and
the Specific Factors Model, based their analysis on the principles of comparative
advantages and further developed Ricardo’s approach by introducing additional
determinants into the academic discussion (Stolper and Samuelson 1941; Samuelson
1948; Rybczynski 1955; Chipman 1965: 482; Chacholiades 1978: 13; Johns 1985:
155-169; Markusen et al. 1995: 85-119; Albaum 2001: 52; Rivera-Batiz and Oliva
2003: 3-4; Eibner 2006: 80; Bender 2007: 485; Marrewijk 2007: 96-115; Zhang
2008: 46; Krugman et al. 2012: 81-128).
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With reference to the underlying research question, the following theoretical ap-
proaches are indicated as demonstrative examples for applying a more holistic
perspective in terms of analysing the relation between economic development and
international trade. The indicated theories underline explicitly the dependence of
trade relations, defined by the industry sector-related category of traded products, on
the level of economic progress, measured in terms of GDP-related contributions of
industrial sectors to the national economy. In other words, the class of traded prod-
ucts depends on the level of economic development of a nation.

Endogenous Growth Models emphasise, like neoclassical growth theories, the
importance of technological progress as the key driving factor for economic growth.
In contrast to the neoclassical growth theories, which postulate long-term growth
determined by external factors, endogenous growth theories underline the impact of
internal factors, which can be explained within an economic growth model. One of
the main differences between developing countries and industrialised nations is an
existing technology gap caused by limited access to knowledge and technology. In
order to stimulate economic growth, public policy should therefore aim at invest-
ments in the research and development of innovative technology, the accumulation
of qualified human resources as well as in knowledge-intensive industries. Develop-
ing countries with limited capabilities to innovate advanced technologies should
focus on the development of human capital and on integration into the global econ-
omy by opening their countries to international trade and to foreign direct invest-
ments (Romer 1986; Grossmann and Helpman 1990; Romer 1990; Hess and Ross
1997: 109; Todaro and Smith 2003: 147; Lin 2004; Nafziger 2012: 151).

The Gravity Model of Trade is inspired by the Isaac Newton’s law of universal
gravitation which basically argues that the attraction of two masses, is a function of
their masses and distance. Simply put, according to this theory the gravitational pull
between two objects grows with the increasing size of their masses and the decreas-
ing of the distance between them. In terms of international economics, the larger the
economic size of two countries in terms of national production output, like GDP,
and the shorter the distance between these two countries, the larger the bilateral
international trade relations, in terms of exports and imports, between these two
countries. The determining indictors of the economic gravity model of international
trade are GDP, which also reflects the level of economic development, and the
distance factor. Distance refers not only to the geographical distance and the exis-
tence of common borders, but can also be understood in terms of membership in the
same trade zones, common history, culture or language, and other variables. In the
context of this paper, the economic distance described by the level of economic
development, by similarities in the sector-related structure of the economy, or by
similarities in national supply and demand dynamics shall be emphasised. The key
findings postulate that countries with similarities in their GDP-related economic
structures and their national demand structure tend significantly to sustain trade
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exchanges, in particular to trade in industrial products and high tech products (Lin-
der 1961: 107; Tinbergen and Bos 1962: 93; Patel 1964: 126; Frankel and Romer
1999; Siebert 2000: 88; Filippini and Molini 2003: 710; Yamarik and Ghosh 2005:
83; Kien 2009: 266; Krugman et al. 2012: 42).

Following the tradition of the Heckscher-Ohlin model, Linder postulated a De-
mand-based Theory of International Trade. In contrast to supply based theories
which emphasise differences in the factor endowment of economies as the key
driver determining trade between countries, Linder theorised that trade between two
countries depends on the degree of similarities in the demand structure of these two
countries. In the ideal case of exactly the same demand structure, the exported and
imported goods of these two countries are exactly equal. For a more detailed specifi-
cation, Linder differentiates between the trade in primary goods and in manufactured
goods. Linder’s assumptions include primarily the latter ones. The degree of similar-
ity in demand structure is measured by per capita income, expressing the economic
progress of a nation, assuming that the level of average income is the key driver of
the demand structure. The national product range of manufactures in an economy
depends on a sufficient domestic demand for manufactures. With increasing market
saturation, entrepreneurs will evaluate potential export markets for their products
and focus on economies with similar levels of income and demand structures
(Linder 1961: 94; Bhagwati 1964: 26; Johns 1985: 205; Markusen et al. 1995: 202;
Bender 2007: 508).

In analogy to the invention and diffusion of technologies and products, Vernon
introduced the Product Cycle Theory of Trade to analyse and explain international
trade patterns. For most goods, technology is a determining factor in the production
and market diffusion process. Generally the life cycle of a technology or product can
be described by the stages of innovation, introduction and growth, maturity and
saturation, and decline. At the beginning of the cycle, capital- and knowledge-
intensive technologies and products are usually innovated and introduced in indus-
trialised countries. Based on strong domestic markets, developed countries take the
role of exporters of innovative products. The increasing market success and stan-
dardisation of products accompanied by international knowledge transfer result in
international competitive market situations with an increasing number of suppliers
and declining prices. Finally, the product production has to be relocated to low-wage
economies, and thus to less developed countries. The industrialised nations still
focus on the invention of new innovative technologies and products and the life
cycle starts anew. The product cycle theory can be used to explain the development
of international trade directions for many products in different industries and the
market-forced mobility of production capacities from industrialised economies to
developing countries caused by global competition, experience curve effects, ec-
onomies of scale and decline in prices (Vernon 1966: 190; Evans et al. 1988; Mar-
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kusen et al. 1995: 207; Miint 1996: 3; Siebert 2000: 97; Albaum 2001: 52; Rivera-
Batiz and Oliva 2003: 188; Bender 2007: 510).

In the context of the industrial policy of the developmental state regarding the
economic development process and the role of international trade to the economic
development of a country, the Wild Geese Flying Pattern Model of Akamatsu can be
stated as an East Asian model for a state driven economic development approach. In
this model, a strong developmental state promotes the economic development of
selected national key industries. The economic development process passes four
stages whereby international trade and the realisation of national comparative advan-
tages play a crucial role. The international trade of less developed countries is
limited to the export of primary goods and the import of consumer products from
developed countries. In this stage, developing countries benefit from comparative
advantages resulting from trade with countries to which they are geographically
distant. In the second stage, the developing country starts with the production of
consumer products for the domestic markets, which in turn increases the national
purchasing power and capital accumulation. The demand for capital-intensive
products determines imports. In this phase, the state plays an important and active
role by applying specific measures of industrial policy. In the third stage, with
increasing growth of the national consumer products industry and the development
of production capacities, the country exports the national surplus of consumer
products to less developed neighbour countries and imports primary goods in return.
Moreover, the country starts to produce capital-intensive products in order to meet
the demand of the domestic market. In the fourth stage, the country finally exports
the capital-intensive products. Akamatsu postulates a sequential process for the
development of the capital-intensive sector: import orientation, domestic market
production, and export orientation determined by the transition of the production
from consumer products to capital-intensive products. One of the essential features
of this model is the role of the state not only in promoting a state-led development of
selected sunrise industries and in achieving international competitiveness, but also in
positioning the sunrise industries as economic accelerators for other industries
(Akamatsu 1961: 205; Akamatsu 1962; Adams and Shachmurove 1997; Kojima
2000: 377; Manzenreiter 2007: 100).

Analysis

Research Model

In order to answer the research question ‘What is the impact of the level of eco-
nomic development of an economy on its international trade?’ the following basic
research model is introduced:
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Figure 2 Research Model indicating causal relations between GDP-related
and Exports-related aggregates

GDP Exports
GDP Industry Exports of Goods
GDP Manufacturing Exports of Manufactures

Exports of High Technology

This research model postulates a causal relationship between the level of economic
development, in terms of GDP-related aggregates, and the level of international
trade, in terms of Exports-related aggregates. In contrast to export-led trade theories,
which describe GDP growth by increasing levels of international trade, or rather of
exports, the proposed research model implies the hypothetical cause-effect relation-
ship as follows:

An increase (decrease) of industry related GDP aggregates leads to an in-
crease (decrease) of the relevant industry related Exports aggregates.

This general approach was concretised by the following assumptions:

1. The research focus is on the industry sector and relevant products, as the
majority of traded products are goods.

2. The level of international trade relations of an economy depends on the
level of economic development, in the sense that less developed countries
usually produce and trade products from the primary sector, but produce
and trade less industrial products. This assumption underlines the fact that
the secondary industrial sector has to be developed economically up to a
minimum extent whereby sufficient levels of industrial output results in sus-
taining international trade, or rather exports of manufactures.
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3. The level of economic development can be measured by the individual
shares of the GDP sectors contributing to the total GDP of an economy. A
characteristic feature of highly industrialised countries is a GDP dominant
tertiary sector. In contrast, developing countries are characterised by rela-
tively high GDP shares of the primary sector. In the framework of the un-
derlying research approach, instead of absolute figures the relative shares of
sector-related GDP and Exports are used for hypotheses testing. This proce-
dure overcomes two limitations when considering absolute numbers. First,
by integrating relative numbers into the research model, the national levels
of economic development and export activities as well as the sectoral con-
tribution and sector-related importance in relation to the total economic
output are considered in a more appropriate way. Second, by focusing on
relative shares, biases caused by differences between countries in terms of
size in absolute numbers are eliminated and the comparison of countries is
more accurate.

4. Finally, the individual levels of economic integration of different countries
into the global economy have been considered by integrating national and
international perspectives with reference to the relevant sectoral shares.

Since no study has been found during the course of the literature review which
accompanied the research approach presented here, this approach can be considered
an innovation.

Variables and Hypotheses

As a basis for the deduction of the variables, the following World Bank’s ‘World
Development Indicators’ were used (World Bank 2013):

GDP (current USS$):

GDP at purchaser’s prices is the sum of gross value added by all resident producers in the
economy plus any product taxes and minus any subsidies not included in the value of the
products. It is calculated without making deductions for depreciation of fabricated assets or
for depletion and degradation of natural resources. Data are in current U.S. dollars. Dollar
figures for GDP are converted from domestic currencies using single year official ex-
change rates. For a few countries where the official exchange rate does not reflect the rate
effectively applied to actual foreign exchange transactions, an alternative conversion factor
is used.
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Industry, value added (current US$):

Industry corresponds to ISIC divisions 10-45 and includes manufacturing (ISIC divisions
15-37). It comprises value added in mining, manufacturing (also reported as a separate
subgroup), construction, electricity, water, and gas. Value added is the net output of a sec-
tor after adding up all outputs and subtracting intermediate inputs. It is calculated without
making deductions for depreciation of fabricated assets or depletion and degradation of
natural resources. The origin of value added is determined by the International Standard
Industrial Classification (ISIC), revision 3. Data are in current U.S. dollars.

Manufacturing, value added (current US$):

Manufacturing refers to industries belonging to ISIC divisions 15-37. Value added is the
net output of a sector after adding up all outputs and subtracting intermediate inputs. It is
calculated without making deductions for depreciation of fabricated assets or depletion and
degradation of natural resources. The origin of value added is determined by the Interna-
tional Standard Industrial Classification (ISIC), revision 3. Data are in current U.S. dollars.

Goods exports (BoP, current USS$):

Goods exports refer to all movable goods (including nonmonetary gold) involved in a
change of ownership from residents to nonresidents. The category includes goods previ-
ously included in services: goods received or sent for processing and their subsequent ex-
port or import in the form of processed goods, repairs on goods, and goods procured in
ports by carriers. Data are in current U.S. dollars.

Manufactures exports (current USS$):
Manufactures comprise commodities in SITC sections 5 (chemicals), 6 (basic manufac-
tures), 7 (machinery and transport equipment), and 8 (miscellaneous manufactured goods),
excluding division 68 (non-ferrous metals).

High-technology exports (current US$):
High-technology exports are products with high R&D intensity, such as in aerospace,
computers, pharmaceuticals, scientific instruments, and electrical machinery. Data are in

current U.S. dollars.

Table 3 provides the definitions of the independent and dependent variables intro-
duced in the research model as follows:
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Table 3: Definition of Independent Variables (IV) and Dependent Variables (DV)

Independent variables

Industry / GDP Share of the national industrial sector in the national gross
domestic product

Manufacturing / GDP Share of the national manufacturing sector in the national
gross domestic product

Industry / WW Industry iSn}?lISetgi lt};:Cr;gtrional industrial sector in the worldwide

Manufacturing / WW Manufactur- | Share of the national manufacturing sector in the worldwide
ing manufacturing sector

Dependent variables

Exports Goods / GDP Share o.f the national exports of goods in the national gross
domestic product

Share of the national exports of manufactures in the national

Exports Manufactures / GDP .
gross domestic product

Exports High Technology / GDP Share of the national exports of high technology in the
national gross domestic product

Exports Goods / WW Exports Share of the national exports of goods in the worldwide
Goods exports of goods

Exports Manufactures / WW Share of the national exports of manufactures in the world-
Exports Manufactures wide exports of manufactures

Exports High Technology / WW Share of the national exports of high technology in the
Exports High Technology worldwide exports of high technology

With reference to the deduced research model and the formulated assumptions, the
specification of the independent and dependent variables as relevant GDP related
and Exports related shares and the postulated causalities are shown in Table 4:
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Table 4: Deduced Hypotheses

Independent Variables Dependent Variables

Hypoth
ypotheses (GDP related) (Exports related)

Hypothetical Causality:
The increase of the independent variable results in the increase of the dependent variable.
The decrease of the independent variable results in the decrease of the dependent variable.

National National
1 Industry / GDP Exports Goods / GDP
2 Manufacturing / GDP Exports Manufactures / GDP
3 Manufacturing / GDP Exports High Technology / GDP
International International
4 Industry / WW Industry Exports Goods / WW Exports Goods
5 Manufacturing / WW Manufacturing Exports Manufactures / WW Exports Manufactures
6 Manufacturing / WW Manufacturing | Exports High Technology / WW Exports High Technology
National International
7 Industry / GDP Exports Goods / WW Exports Goods
8 Manufacturing / GDP Exports Manufactures / WW Exports Manufactures
9 Manufacturing / GDP Exports High Technology / WW Exports High Technology
International National
10 Industry / WW Industry Exports Goods / GDP
11 Manufacturing / WW Manufacturing Exports Manufactures / GDP
12 Manufacturing / WW Manufacturing Exports High Technology / GDP
Methods of Analysis

The analysis process is divided into three steps by taking a comparative perspective
in each one. In the first step, a descriptive trend analysis with focus on the develop-
ment of the independent and dependent variables was executed. The research goal in
this step was the examination of general tendencies of the postulated variables
during the analysed time period and a first evaluation of the deduced hypotheses.
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The value of the findings generated by a simple descriptive analysis is limited.
Therefore, in the second step, a correlation analysis was conducted in order to
examine the postulated relationship between the independent and dependent vari-
ables. The statistical results, expressed by the Pearson correlation coefficient, can
vary between values of -1 and 1, whereby a value of 0 indicates no correlation
between the variables, and a value of 1 or -1 indicates perfect correlation. A perfect
linear correlation of 1 indicates a positive increasing relationship between the ana-
lysed variables. On the other side, a perfect linear correlation of -1 indicates a
negative increasing relationship. As an interpretation rule for the postulated hy-
pothesis we can determine: The closer the computed correlation coefficient is to 1,
the closer the relationship between the examined variables.

The correlation coefficient only indicates a statistical relationship between vari-
ables, but does not prove a causal relationship. In order to overcome this methodical
shortcoming, in the third step, a simple linear regression analysis was performed.
The indicator used for the hypotheses testing is the coefficient of determination R?,
which can achieve values between 0 and 1. With regard to the causality-related
confirmation of the postulated hypotheses the following decision rule can be deter-
mined: The statistical probability in favour of the acceptance of a hypothesis in-
creases with a value close to 1 for R

By applying time series analysis the possibility of bias caused by auto correla-
tion, a condition whereby the value of a specific variable of a time series is deter-
mined by the immediately preceding variable, has to be considered. Therefore,
within the framework of the underlying study the Durbin-Watson-Test was exe-
cuted. The results of the Durbin-Watson-Test can take values between 0 and 4.
Values close to 0 and 4 indicate the existence of auto correlation. A value of 2 or
close to 2 signals a decreasing probability of an existing auto correlation.

The data set used in this study is based on the World Bank report covering the
World Development Indicators. Economies included in the analysis are the P.R.
China, Japan, South Korea, Singapore and Thailand covering the time period from
1990 to 2010.

Limitations

The development and application of specific research models as a limited attempt to
explain complex realities with scientific methods is generally at risk of biased
results. For the underlying study, the following limitations need to be stated and
considered for the interpretation of the results:

e Data quality: The data used in this study is based on World Bank statistics.
As an international organisation, the World Bank collects relevant data from
each economy. The quality of the data reported by each country depends
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strongly on the usage of accurate and international standardised data col-
lecting methods, otherwise one to one comparison on a global level is lim-
ited.

e Data equivalence: The GDP-related variables and Exports-related variables
determined in this study are high level aggregates. The limited equivalence
between GDP-aggregates and Exports-aggregates is a potential source of
bias. The usage of different category systems for national sector-related
GDP indicators and internationally traded products results in non-
homogenous variables equivalence.

e National differences: The economic development of a country usually de-
pends on a broad range of different factors. On the one hand, it is difficult
and probably not possible to limit the research focus to the effect of a few
influencing factors. Although comparative analysis is a helpful method to
discover and to explain similarities, nevertheless countries and geographic
regions can fundamentally differ in their paths of economic development
and international trade relations.

Results

This section provides a description and interpretation of the results of the previously
conducted examination. In the first step, a comparative cross-country analysis
illustrates the development of the independent variables and dependent variables
during the defined time period, considering national as well as international perspec-
tives.

National Perspective of Indicator Development

Figure 3 shows the development of the relative shares of the national industrial
sector in the national GDP. In 1990, the range of the national shares was between
31.9% in Singapore and 41.3% in China. During the analysed time period the shares
for China and Thailand increased, the shares for Japan, South Korea, and Singapore
decreased. In 2010, the shares ranged between 27.4% in Japan and 46.7% in China.
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Figure 3 Development of the independent variable ‘Industry / GDP’
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Figure 4 visualises the relative shares of the national manufacturing industry in the
national GDP. The shares in 1990 ranged between 25.1% in Singapore and 32.7% in
China. Over two observed decades, the shares rose in South Korea and Thailand,
and fell in China, Japan. and Singapore. In 2010, the national manufacturing indus-
tries contributed with shares ranging from 19.5% up to 35.6% to the national GDPs.

Figure 4 Development of the independent variable ‘Manufacturing / GDP’
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Figure 5 indicates the development of the relative share of the national exports of
goods in the national GDP for each economy. Singapore is an outstanding example
of a country with a very strong trading sector achieving remarkable export shares of
151.5% in 1990 and 168.2% in 2010. Nevertheless, a significant growth of export
shares can be stated for each country, starting with values ranging from 9.1% to
26.7% in 1990 and values between 13.4% and 60.7% in 2010, excluding Singapore.
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Figure 5 Development of the dependent variable ‘Exports Goods / GDP’
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Figure 6 paints a similar picture with regard to the development of the relative share
of national exports of manufactured goods in the national GDP. Again, the values
for Singapore were extraordinary high, growing from 104.6% in 1990 to 120.7% in
2010. For the other economies a steady growth of the relevant share could be real-
ised during the analysis period as well. Starting with a value range between 8.9%
and 23.1% in 1990 the scope increased to 12.5% and up to 46.1% in 2010.

Figure 6 Development of the dependent variable ‘Exports Manufactures / GDP’
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Figure 7 states the development of the relative shares of the national exports of high
technology products in the national GDP. Once more, Singapore achieved signifi-
cantly higher values compared to the other observed economies. The relevant share
was 41.7% in 1990 and increased to 60.2% in 2010. China, South Korea, and Thai-
land achieved growth between 1990 and 2010. Japan’s share kept a relative steady
and low level during the same time period in contrast to the other countries. The
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values ranged between 1% (China 1992) and 4.2% in 1990. For 2010, a value range
from 2.2% and 11.2% (South Korea 2009) could be achieved.

Figure 7 Development of the dependent variable ‘Exports High Technology / GDP’
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International Perspective of Indicator Development

Figure 8 shows the changes of the relative share of national GDP in the worldwide
GDP. This figure and the following ones signal the changing roles of China and
Japan within the global economy. While China’s economy achieved a strong growth
performance with shares increasing from 1.6% in 1990 up to 9.4% in 2010, Japan
lost its dominant position, starting with a share value of 14.1% in 1990 and achiev-
ing a share of 8.7% in 2010. For South Korea, Singapore and Thailand a relatively
constant growth of the relevant shares was observed.

Figure 8 Development of ‘GDP / WW GDP’
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Figure 9 demonstrates the development of the relative shares of the national industry
sector in the worldwide industry sector. A remarkable growth could be observed for
China with a starting point of 2.2% in 1990 and a value of 16.1% in 2010. On the
other hand, the relevant share dropped substantially and in a sustained way for Japan
with a value of 17.1% in 1990 and a relative share of 8.7% in 2010. South Korea,
Singapore, and Thailand achieved increasing shares during the analysed time period.

Figure 9 Development of the independent variable ‘Industry / WW Industry’
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Figure 10 states the development of the relative shares of the national manufacturing
sector in the worldwide manufacturing sector for the time period from 1998 to 2010.
While China increased its share from 5.5% in 1998 up to 16.8% in 2010, Japan’s
relative share declined from 14.4% in 1998 to 10.2% in 2010. South Korea and
Thailand achieved growth whereas Singapore remained on a steady level.

Figure 10 Development of the independent variable ‘Manufacturing / WW Manufacturing’
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Figure 11 indicates the development of the relative shares of the national exports of

goods in the worldwide exports of goods. China performed an outstanding rise of its

share starting at 1.5% in 1990 ending up at 10.6% in 2010. Japan’s relative share
decreased from 8.1% in 1990 to 4.9% in 2010. For South Korea, Singapore, and

Thailand a steady growth could be observed.

Figure 11 Development of the dependent variable ‘Exports Goods / WW Exports Goods’
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Figure 12 visualises the development of the relative share of the national exports of
manufactured products in the worldwide exports of manufactured products. The
outstanding growth of China can be highlighted once more. The Chinese relative
share in 1990 was 1.8% and reached 14.1% in 2010. In contrast to the Chinese
development, the Japanese share dropped from 11% in 1990 to 6.5% in 2010. The
relative shares of South Korea, Singapore, and Thailand also increased between
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Figure 12 Development of the dependent variable ‘Exports Manufactures /
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Finally, Figure 13 presents the development of the relative share of the national
exports of high technology products in the worldwide exports of high technology
products. For China, a tremendous increase of the relative share could be observed.
Starting at 0.8% in 1992, the Chinese share performed a significant increase up to
22.1% in 2010. On the other side, the Japanese share decreased from 14.6% in 1990
to 6.7% in 2010. The relative shares of South Korea, Singapore, and Thailand
increased as well.
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Figure 13 Development of the dependent variable ‘Exports High Technology /
WW Exports High Technology’
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The following results from this first analysis step can be highlighted:

The contributions of the industrial sector to the GDP in 2010 in China
(46.7%), South Korea (38.8%), and Thailand (44.7%) were significantly
higher than in Japan (27.4%) and Singapore (27.9%).

In accordance with the development of the industrial sector, the shares of
the manufacturing sector in the GDP in 2010 were also higher in China
(29.6%), South Korea (30.3%), and Thailand (35.6%) compared with Japan
(19.5%) and Singapore (22.1%).

With reference to the share of the exports of goods, of manufactures, and of
high technology products in the GDP, Singapore achieved impressive num-
bers that underline the sustaining role of Singapore as an important interna-
tional trading hub.

In contrast to Singapore, the international exports relations are of relatively
minor importance for Japan.
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China and Japan are definitely global economic players, a fact that is con-
firmed by their relatively high shares of their national GDP in the world-
wide GDP. The same conclusion can be drawn for the Chinese and Japanese
industrial and manufacturing sectors.

On a global level, China is the undisputed largest trading nation in East
Asia and Southeast Asia, especially in the exports of high technology prod-
ucts with a share of 22.1% in 2010.

Finally, the most interesting conclusion that can be drawn is the fact that
China has replaced Japan as largest economy in the East Asian and South-
east Asian region.

Hypotheses Testing

In the next step, the hypotheses will be tested by the results of the descriptive trend
analysis. Table 5 indicates the 12 hypotheses deduced from the developed research
model. The hypotheses postulate a causal relationship between the independent
GDP-related variables (IV) and the dependent Exports-related variables (DV). By
applying the variables-related development of the trends to the research model,
expressed by increasing, decreasing, and stable developments of the variables, the
following results could be stated:

Number of confirmed hypotheses at single country level: China (6), Japan
(6), South Korea (10), Singapore (2), and Thailand (12).

At cross-country level: The strongest consensus was given for the hypothe-
ses addressing causalities on the international level. One hypothesis could
be confirmed for all countries: If the share of the national industrial sector
in the worldwide industrial sector increases (decreases) then the share of na-
tional exports of goods in the worldwide exports of goods increases (de-
creases) as well. Furthermore, if we consider the extraordinary role of Sin-
gapore as import-export-hub and the bias potentially given by the
comparison of a relatively small manufacturing sector and a relatively
strong trading sector, then by taking the pure international perspective, one
can conclude a basic causality in the sense that the share of the GDP-related
variables directly effects the share of the Exports-related variables. The
weakest consensus was given for the hypotheses addressing causalities on
the national level only. The hypotheses in this segment were confirmed
completely for Thailand and predominantly for South Korea. For China, Ja-
pan, and Singapore no hypothesis could be confirmed.



Rainer Doppler: The Relation between Economic Development and International Trade: | 91
A Comparative Analysis of East Asian and Southeast Asian Economies
Table 5: Results of the descriptive trend analysis
(+ = increase of the variable, - = decrease of the variable, x = no change of the variable)
Independent I:]epefngle nt
Variables ariables China Japan South Korea Singapore Thailand
(Exports
(GDP related)
related)
Hypothesis:
1:51 1ncr:1:as<te (de.crbelase) Ogtth? Trend | Trend | Trend | Trend | Trend | Trend | Trend | Trend | Trend | Trend
cpendentvanable resuts i -y py | v | DV | IV | DV | IV | DV | IV | DV
an increase (decrease) of the
dependent variable.

National National
IND / EXG/

GDP GDP - i - i - i - i * *

MA/ EXMA/

GDP GDP - + - + + + - + + +

MA/ EXHT/

GDP GDP - + - X + + - + + +
International In.tern?-

IND/ EXG/

WWIND WWEXG i i ) ) R R
MA / EXMA/

WWMA | WWEXMA | " - - T T X R
MA / EXHT /

WWMA | WWEXHT | © i - - i i X i T

National In‘tern?-

IND/ EXG/

GDP WWEXG - i - - - " - i * *

MA / EXMA/

GDP WWEXMA |~ i - - * * - i * *

MA / EXHT /

GDP WWEXHT | ~ i - - i i - R
International National

IND/ EXG/

WWIND GDP + + - + + + + + + +
MA/ EXMA /

WWMA GDP + + - + + + X + + +
MA / EXHT/

WWMA GDP * * - X * * X i * *
(IV=Independent  Variable; DV=Dependent Variable; IND/GDP=Industry/GDP;
MA/GDP=Manufacturing/GDP; IND/WWIND=Industry/Worldwide Industry;
MA/WWMA  =Manufacturing/Worldwide = Manufacturing; EXG/GDP=  Exports

Goods/GDP; EXMA/GDP= Exports Manufactures/GDP; EXHT/GDP=Exports High
Technology/GDP; EXG/WWEXG= Exports Goods/Worldwide Exports Goods;
EXMA/WWEXMA=  Exports Manufactures/Worldwide Exports = Manufactures;
EXHT/WWEXHT= Exports High Technology/Worldwide Exports High Technology)
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As the results of the descriptive trend analysis can generally be qualified as vague
and inadequate for the explanation of the postulated causal relations between the
independent and dependent variables, a correlation analysis and a regression analysis
were conducted.

Table 6 indicates the results of the correlation analysis and the regression analy-
sis. By accepting a correlation coefficient (CC) of at least 0.5 and an R? of at least
0.5 the following outcome was achieved:

Number of confirmed hypotheses at single country level: China (5), Japan
(6), South Korea (5), Singapore (1), and Thailand (10).

At cross-country level: The strongest consensus was given once again for
the hypotheses addressing causalities on the international level. The hy-
potheses testing by applying the correlation analysis as well as the regres-
sion analysis confirmed the results of the descriptive trend analysis in this
segment. If the share of the national industrial sector in the worldwide in-
dustrial sectors increases (decreases) then the share of national exports of
goods in the worldwide exports of goods increases (decreases) as well. The
weakest consensus was given for the hypotheses addressing causalities on
the international GDP-related level and the national Exports-related level.

Finally, in order to avoid bias by auto correlation the Durbin-Watson Test was
conducted. The results are as follows (see Table 7 — Part 1 and Part 2):

Number of confirmed hypotheses at single country level: China (0); Japan
(2), South Korea (0), Singapore (1), and Thailand (3).

At cross-country level: There is no general consensus.



Rainer Doppler: The Relation between Economic Development and International Trade: | 93
A Comparative Analysis of East Asian and Southeast Asian Economies
Table 6: Results of the correlation analysis and the regression analysis
Independent Iz]epe.ng:: nt
Variables ariables China Japan South Korea Singapore Thailand
(Exports
(GDP related)
related)
Hypothesis:
An increase (decrease) of the
independent variable results in CC R? CC R? CC R? CC R? CC R?
an increase (decrease) of the
dependent variable.
National National
IND/ EXG/ 0.94
GDP GDP 0.550 | 0.931 | -0.721 | 0.910 | -0.665 | 0.927 | -0.602 | 0.967 | 0.896 5
MA / EXMA / 0.94
GDP GDP -0.107 { 0.913 | -0.592 | 0.928 | 0.608 | 0.962 | 0.270 | 0.977 | 0.976 9
MA/ EXHT/ 0.92
GDP GDP -0.261 | 0.706 | -0.433 | 0.965 | 0.390 | 0.911 | 0.304 | 0.957 | 0.899 |
Internat. Internat.
IND/ EXG/ 0.98
WWIND WWEXG 0.973 | 0.987 | 0.973 | 0.991 | 0.579 | 0.985 | 0.727 | 0.985 | 0.591 2
MA/ EXMA/ 0.99
WWMA WWEXMA 0.954 1 0.987 | 0.982 | 0.996 | 0.624 | 0.987 | 0.441 | 0.993 | 0.925 3
MA/ EXHT/ 0.99
WWMA WWEXHT 0.941 | 0.955| 0.978 | 0.998 | 0.794 | 0.991 | 0.152 | 0.989 | 0.862 |
National Internat.
IND/ EXG/ 0.99
GDP WWEXG 0.487 | 0.762 | 0.930 | 0.984 | -0.717 | 0.969 | -0.055 | 0.981 | 0.818 5
MA/ EXMA / 0.98
GDP WWEXMA -0.431 [ 0.711 | 0.892 [ 0.979 | 0.558 | 0.989 | -0.040 | 0.977 | 0.825 3
MA/ EXHT/ 0.97
GDP WWEXHT -0.435 1 0.583 | 0.897 [ 0.952 | 0.309 | 0.943 | -0.139 | 0.962 | 0.849 7
Internat. National
IND/ EXG/ 0.89
WWIND GDP 0.716 | 0.877 | -0.909 | 0.770 | 0.026 | 0.931 | -0.039 | 0.950 | -0.009 3
MA / EXMA / 0.98
WWMA GDP 0.472 | 0.891 | -0.844 | 0.880 | 0.092 | 0.962 | 0.013 | 0.973 | 0.624 )
MA/ EXHT/ 0.95
WWMA GDP 0.478 1 0.861 | 0.020 | 0.954 | 0.228 | 0.975 | 0.068 | 0.970 | -0.575 4
(IV=Independent  Variable; DV=Dependent Variable; IND/GDP=Industry/GDP;
MA/GDP=Manufacturing/GDP; IND/WWIND=Industry/Worldwide Industry;
MA/WWMA=  Manufacturing/Worldwide =~ Manufacturing; EXG/GDP=  Exports
Goods/GDP; EXMA/GDP= Exports Manufactures/GDP; EXHT/GDP=Exports High
Technology/GDP; EXG/WWEXG= Exports Goods/Worldwide Exports Goods;
EXMA/WWEXMA=  Exports Manufactures/Worldwide Exports = Manufactures;

EXHT/WWEXHT= Exports High Technology/Worldwide Exports High Technology)
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Table 7: (Part 1 — East Asian economies: China, Japan, South Korea): Results of the correlation

analysis and the regression analysis considering the Durban-Watson Test

1A% DV

(GDP (Exports China Japan South Korea
related) related)

Hypothesis:
An increase (decrease) of
the mdepgndeqt variable cc R DW cc R? DW cc R? DW
results in an increase

(decrease) of the

dependent variable.
National National

IND/ EXG/

GDP GDP 0.550 | 0.302 | 0.190 | -0.721 | 0.521 | 0.963 | -0.665 | 0.442 | 0.748
MA/ EXMA /

GDP GDP -0.107 | 0.011 | 0.179 | -0.592 | 0.351 | 0.907 0.608 0.369 | 0.623
MA / EXHT/

GDP GDP -0.261 | 0.068 | 0.165 | -0.433 | 0.188 | 0.845 [ 0.390 | 0.152 | 0.142
Internat. | Internat.

IND/ EXG/
WWIND | WWEXG 0973 | 0947 | 0374 | 0.973 | 0.947 | 0.532 | 0.579 | 0.336 | 0.355
MA/ EXMA /
WWMA | WWEXMA 0.954 | 0909 | 0.828 | 0.982 | 0.964 | 1.566 | 0.624 | 0.389 | 0.503
MA/ EXHT /
WWMA | WWEXHT 0.941 | 0.885 | 0.920 | 0.978 | 0.956 | 1.259 | 0.794 | 0.631 | 0.799
National Internat.

IND/ EXG/

GDP WWEXG 0.487 | 0.237 | 0.118 | 0.930 | 0.866 | 0.601 | -0.717 | 0.514 | 0.932
MA/ EXMA /

GDP WWEXMA -0.431 | 0.186 | 0.183 | 0.892 | 0.796 | 0.656 | 0.558 | 0.311 | 0.337
MA/ EXHT/

GDP WWEXHT -0.435 | 0.189 | 0.162 | 0.897 | 0.805 | 0.615 [ 0.309 | 0.096 | 0.163
Internat. National

IND/ EXG/
WWIND GDP 0.716 | 0.513 | 0.442 | -0.909 | 0.827 | 1.602 | 0.026 | 0.001 | 0.329
MA / EXMA /
WWMA GDP 0.472 | 0222 | 0.456 | -0.844 | 0.713 | 1.943 | 0.092 | 0.008 | 0.498
MA/ EXHT/
WWMA GDP 0.478 | 0.228 | 0.341 | 0.020 | 0.000 | 0.904 | 0.228 | 0.052 | 1.141
(IV=Independent  Variable; DV=Dependent Variable; IND/GDP=Industry/GDP;

MA/GDP=Manufacturing/GDP;
MA/WWMA=

IND/WWIND=Industry/Worldwide

Manufacturing/Worldwide

Manufacturing;

EXG/GDP=

Industry;

Exports

Goods/GDP; EXMA/GDP= Exports Manufactures/GDP; EXHT/GDP=Exports High
Technology/GDP; EXG/WWEXG= Exports Goods/Worldwide Exports Goods;
EXMA/WWEXMA=  Exports Manufactures/Worldwide = Exports = Manufactures;
EXHT/WWEXHT= Exports High Technology/Worldwide Exports High Technology)
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Table 7: (Part 2 — Southeast Asian economies: Singapore, Thailand): Results of the correlation
analysis and the regression analysis considering the Durban-Watson Test

v DV . .
(GDP related) | (Exports related) SR it
Hypothesis:
An increase (decrease) of the
independent variable results in an CcC R? DwW CcC R? DwW
increase (decrease) of the depend-
ent variable.
National National
IND/ EXG/
GDP GDP -0.602 0.362 1.032 0.896 0.803 0.989
MA / EXMA /
GDP GDP 0.270 0.073 0.463 0.976 0.952 2.052
MA / EXHT /
GDP GDP 0.304 0.092 0.443 0.899 0.809 0.759
Internat. Internat.
IND / EXG/
WWIND WWEXG 0.727 0.529 1.043 0.591 0.349 0.723
MA / EXMA /
WWMA WWEXMA 0.441 0.195 1.740 0.925 0.857 2.149
MA / EXHT /
WWMA WWEXHT 0.152 0.023 1.737 0.862 0.743 1.231
National Internat.
IND / EXG/
GDP WWEXG -0.055 0.003 0.419 0.818 0.669 0.669
MA / EXMA /
GDP WWEXMA -0.040 0.002 0.448 0.825 0.680 0.450
MA / EXHT /
GDP WWEXHT -0.139 0.019 0.363 0.849 0.721 0.451
Internat. National
IND / EXG/
WWIND GDP -0.039 0.001 0.628 -0.009 0.000 0.094
MA / EXMA /
WWMA GDP 0.013 0.000 0.663 0.624 0.390 1.010
MA / EXHT/
WWMA GDP 0.068 0.005 1.092 -0.575 0.330 1.731

(IV=Independent = Variable; DV=Dependent Variable; IND/GDP=Industry/GDP;
MA/GDP=Manufacturing/GDP; IND/WWIND=Industry/Worldwide Industry;
MA/WWMA=  Manufacturing/Worldwide =~ Manufacturing; EXG/GDP=  Exports
Goods/GDP; EXMA/GDP= Exports Manufactures/GDP; EXHT/GDP=Exports High
Technology/GDP; EXG/WWEXG= Exports Goods/Worldwide Exports Goods;
EXMA/WWEXMA=  Exports Manufactures/Worldwide Exports = Manufactures;
EXHT/WWEXHT= Exports High Technology/Worldwide Exports High Technology)
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Conclusions

Theoretical as well as empirical research in the field of economics, in particular
academics in development economics and international economics, postulate a direct
relationship between economic development and the degree of international trade
relations of economies. The research goal of the underlying study was the evaluation
of generally accepted statements in the context of the causal relationship between
economic development and international trade relations by applying a different and
to some extent an innovative research approach in relation to traditional approaches.
Based on the general causal relationship assuming a determining effect of the level
of economic development on the degree of international trade activities of a country,
instead of approaching absolute numbers, like absolute sector-related GDP, absolute
exports or absolute growth rates, independent and dependent variables in terms of
relative shares of economic indicators were introduced in the research model and
used for hypotheses testing. This approach basically solves the problem of biased
international comparison of national differences in economic size and trade volumes
as well as in levels of economic development, in the sector-related and trade-related
relevance, and in considering different levels of economic integration into the global
economy.

For the hypotheses testing, a stepwise multi-methods approach by applying a de-
scriptive trend analysis, a correlation analysis, and a regression analysis were con-
ducted. The results of each method differ strongly. The strongest consensus and
consistency between the analysed economies were achieved from the descriptive
trend analysis, in terms of the number of confirmed hypotheses compared to the
other applied methods. Although a significant discrepancy in regard to the accepted
hypotheses exists between the economies, the most evident causal relationships
between the level of economic development in the industrial sector and the intensity
of exports of industrial products can be discovered by taking the international per-
spective in general, and for Thailand and South Korea in particular. Nevertheless,
the descriptive trend analysis is proper to identify developmental trends, but the
validity is limited to a first orientation phase in the research field only. In order to
compensate that limitation, multivariate methods of analysis were applied. Actually,
the postulated hypotheses could be mainly confirmed for the international research
view as well as for Thailand. Finally, the probability of bias by auto correlation in
econometric time series analysis always exists. To take account of this fact, a Dur-
ban-Watson test was executed. The results propose the rejection of the vast majority
of the examined hypotheses. Once more, the potential existence of causal relation-
ships in regard to the international perspective as well as for Thailand could be
proven with some reservations to some extent only.

In order to summarise the key findings of this paper, the generally accepted pos-
tulate within the academic field of economics to causalities between economic
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development and international trade could not be confirmed by applying a research
model introducing relative shares of output-related indicators on the national and
international levels. Nevertheless, it can be stated that the basic finding of the under-
lying study revealed that an increase in the degree of integration into the global
economy in terms of increased shares of the national industrial sector in the global
industrial sector results in an increase of exports of industrial products, or more
specifically, an increase of the share in the global exports volume of industrial
products.

The results of this paper suggest further research, for example 1) by the adapta-
tion of the research model and by integrating additional relevant socio-economic
indicators as independent and dependent variables, 2) by increasing data quality and
data accuracy, 3) by applying alternative analysis methods, and 4) by considering
different industrial policies implemented by national governments.
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LIST OF ABBREVIATIONS

ASEAN+3 Association of Southeast Asian Nations Plus Three
CcC Correlation coefficient

DV Dependent variable

GDP Gross Domestic Product

GNP Gross National Product

HIC High-income country

ISIC International Standard Industrial Classification
v Independent variable

LIC Low-income country

MIC Middle-income country

P.R. China People’s Republic of China

R&D Research and Development

SITC Standard International Trade Classification

US$

United States Dollar
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