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Abstract 

Over the past couple of decades, Australia has witnessed a dramatic movement away 

from its more traditional markets towards the economies of East Asia. Australia’s 

growth in exports trade throughout this period can be accounted for by two forces: that 

of the growth of these nations, and Australia’s ability (or luck) to export precisely the 

goods and services that these growing markets demand. My study seeks to account for 

this factor by developing a measure to account for this export-import relationship. The 

degree of complementarity can be expressed as the level of similarity between one 

countries exports (imports) and another countries imports (exports) that are produced 

and consumed by their economies, and would also apply that countries did not produce 

and consume parallel goods and services. Trade is more likely to occur when one 

economy produces and exports goods and services similar to what another economy 

demands and imports in goods and services. The results show that the inclusion of the 

complementarity variable is significant and positive, and does, to some extent, reduce 

the difference in the explanatory power of GDP between East Asian countries. 
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I. Introduction 

 Australia has steadily shifted its priorities away from the traditional Anglo-

American markets over the last few decades. This dramatic decrease in the importance 

of former top trading partners such as the E.U. and the U.S. has, and is currently being, 

offset by an increase in the importance of the emerging East Asian economies. This 

study aims to examine the factors which have influenced the patterns of trade on the 

Australian export side with other countries over the last few decades, specifically 

focusing on the East Asian area. Understanding these determinants of bilateral export 

flows is a practical empirical task which explores the potential for Australia’s current 

and future trade policies. Empirical analysis in this area has often tended towards using 

the gravity model to examine the influence of various factors on trade. A successful 

analysis can identify key factors in our export (and import) patterns and suggest 

advantageous new free-trading partners. 

The term ‘East Asian economies’ encompasses countries such as China, India, 

Japan, Korea and the current members of ASEAN as defined by the Department of 

Foreign Affairs and Trade (DFAT). This study looks at these economies with the 

exception of countries where there is insufficient trade data such as India. With the 

exceptional economic growth of Japan, almost immediately following WWII, followed 

by the developing countries of ASEAN, and more recently with the growth of China, 

the market-driven economic growth and reform policies pursued by these countries have 

liberalised the region such that they have become one of the fastest growing economies 

in the world. 

 With the consistent shift towards East Asia as our primary trading focus over the 

past two decades, an interesting question that can be asked is: Would Australia have 

prospered as well as it has, both in terms of trade and subsequently economic growth, in 

recent years if it was, in fact, another regional market, say the United States or the 

United Kingdom, that had grown at a rate of 10% p.a. instead of China? To examine 
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this, my study primarily looks at the extent to which the types of goods and services that 

are relatively important to Australia’s exports match that of the type of goods and 

services that are relatively important in another particular country’s imports. I compute 

a variable that reveals the extent to which Australian industrial export (import) 

composition matches another trading partner’s industrial import (export) composition. 

This paper is structured as follows: chapter two will cover a literature survey on 

recent papers examining international trade. Chapter three will explain and define a 

measure of the trade complementarity variable between Australia and major East Asian 

trade partners. Chapter four will cover the selection of variables and methodology used 

in the study. Chapter five will list and detail the data sources. Chapter six will present 

and analyse the results, and chapter seven will conclude. 

 

Background 

Up until the 1960s and 1970s, Britain has been Australia’s largest trading 

partner as an importer of agricultural products and a supplier of manufactured goods to 

Australia. Up until then, the only East Asian economy that had major trade flows with 

Australia at the time was Japan. However, since the end WWII, there has been a steady 

decline in Britain’s importance relative to our trade such that it now ranks as our ninth 

largest trading partner behind East Asian countries China, Japan, and South Korea, 

Singapore, India and Thailand as shown in Table 1. China has since overtaken Britain 

and more recently the U.S. as our largest two-way trade partner with its importation of 

fuels, minerals and livestock products. Within the next two decades, China alone is 

projected to overtake the U.S. as the world’s largest economy (Deutsche Bank 2012, 

HSBS 2012). In particular, the increase in protectionist policies in the traditional 

markets of Europe and North America provide a stark contrast to the liberalisation of 

the East Asian developing economies, with constricting trade barriers such as the EU 

Common Agricultural Policy (CAP) and exclusive trade agreements such as NAFTA 

impacting on Australia’s agriculture and fuels and minerals export sectors. 

Additionally, Australia’s balance of trade with East Asia reached a surplus of 

$49 billion by 2010 in contrast to the $21 billion deficit recorded for our trade with the 
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Americas and a deficit of $24 billion with Europe. For many papers, it is clear that the 

future of Australia’s exports and its related economic growth, at the will continue to rely 

on the growing economies in East Asia. 

Table 1: World Rank of Selected Trade Partners with Australia 2010 

Australian Exports 
World 
Rank 

Australian Imports 
World 
Rank 

Total Trade 
World 
Rank 

China 1 China 1 China 1 
Japan 2 U.S. 2 Japan 2 
Korea 3 Japan 3 United States 3 
India 4 Singapore 4 Korea 4 
United States 5 Germany 5 Singapore  5 
United Kingdom 6 United Kingdom 6 United Kingdom 6 
New Zealand 7 Thailand 7 New Zealand 7 
Taiwan 8 New Zealand 8 India 8 
Singapore  9 Malaysia 9 Thailand 9 
Thailand 10 Indonesia 10 Malaysia 10 
Indonesia 11 Republic of Korea 11 Germany 11 
Malaysia 12 Italy 12 Indonesia 12 
Hong Kong 13 Taiwan 16 Taiwan 13 
Germany 15 Hong Kong 18 Hong Kong  14 
Italy 23 India 19 Italy 15 

Source: DFAT 2010 

 

According to the Australian Department of Foreign Affairs and Trade, since 

2005, the level of trade between East Asia and Australia has increased by an average of 

10.2% per annum as compared to the rest of the world, which has increased by 

approximately 9.6%. In this regard, East Asia now accounts for more than 60% of our 

total trade in goods and services, while the U.S accounts for less than 5% and the E.U. 

less than 9% according to DFAT. The two main Australian trade partners in the world 

are China and Japan as shown in Table 1. Korea ranks 3rd on relative to total trade while 

the 4 of the initial members of ASEAN-5 (Singapore, Malaysia, Thailand and 

Indonesia) are ranked in the top 15 trading partners of Australia. 

Figures 1 and 2 demonstrate the change in priority of our trading patterns – at 

least in terms of partners – more clearly. For both exports and imports, the top three 

trading partners by 2011 were China, Japan and ASEAN, of which neither China or 

ASEAN were major trading partners two decades ago.  
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Figure 1: Direction of Trade in Australia - Imports 

 
Source: Australian Bureau of Statistics 

 

Beginning in the early to mid period of the previous decade, the developing 

economies in Asia have seen their growth in total traded in Australia reach 7.1% in 

Indonesia to 19.8% in China, while trade with the United Kingdom has actually fallen 

over the 2005-2010 period by 1.3%  and total trade with the U.S. has fallen by 0.6 

percentage points. Recorded bilateral imports trade in both goods and services with East 

Asian countries have risen by an average of over 7.5% in the past decade, where growth 

in imports by ASEAN and China alone have doubled and tripled respectively, the rate 

of growth in imports between Australia and the European Union or the U.S.  

Figure 2 reveals Australian export trade as dominated by East Asian economies 

China, ASEAN and Japan, and in fact 70.4% of our total exports in goods and services 

are destined for this region of the world, up from 48.7% in 1990. In comparison, total 

Australian exports bound U.S. and European markets today account for 13.7% of our 

exports, down from 27.2% in 1990. 

 

 

Figure 2: Direction of Trade in Australia - Imports 
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Source: Australian Bureau of Statistics 

  

Table 2 below reveals these growth rate trends for the export markets 

specifically, and as expected, also exhibit similar patterns to total trade patterns, in 

particular the negative growth rates of exports trade in the two Anglo-American 

economies examined.  These figures provide the clearest picture on the trend in the 

direction of exports, with negative figures (-1.6%) for both the U.S. and the U.K. 

possibly indicating a further shift by Australian producers to more competitive markets 

in East Asia. 

 
Source: Australian Bureau of Statistics 

 

 

Figure 3, shown below, further emphasises Australia’s historical role as a major 

primary goods exporter, and in particular it can be observed that Australia’s pattern of 
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trade, particularly in exporting fuels and minerals has dramatically expanded between 

the periods of 1990 and 2000. This reflects Australia’s role in the current global 

economy. Considering that Australian fuels and minerals exports now account for 56%, 

and agriculture at 12%, of total exports, it is clear that the growth in exports, and 

subsequently towards other factors such as economic growth, over the past decade has 

been, to some extent, conditional on finding sufficient demand from other countries for 

these products, i.e. primary agricultural, and fuels and minerals goods. It also indicates a 

direction of trade away from traditional markets such as the U.K. and U.S., which have 

been over the course of the last couple of decades has had largely stagnant levels of 

demand for primary goods, and have been dramatically superseded by other developing 

countries (e.g. China) in their demand for raw minerals and agricultural products, 

among other goods and services. 

Moreover, the influence of the industrial composition of our goods and services, may 

play a some role in determining the success of government trade policy. Especially in 

recent and current periods, where the Australian government is involved ongoing 

negotiations with the Gulf region South Korea, Indonesia, Japan and China. Beyond 

this, there have been three FTAs signed with East Asian countries (Malaysia, Thailand 

and Singapore) in this past decade with Australia, two with New Zealand, one with the 

U.S., and one with Chile  Because, these agreements do not necessitate a compulsory 

increase of trade in goods and services, rather working indirectly through lower import-

export restrictions, this study would also expect that the level of correlation in trade 

industrial structures between countries (or  in other words, the complementarity between 

countries) would in part determine whether these current, and upcoming, FTAs are able 

to achieve their key economic outcomes, as well as whether expending resources in 

pursuing Free Trade Agreements in regions such as the Middle East or the Americas are 

relatively cost-effective to their potential benefits. 

 

 

 

Figure 3: Export Composition of Australia’s Total Trade 
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Source: Australian Bureau of Statistics 

 

 

II. Literature Review 

Recent advances in international trade theory and new empirical data made 

available to the public means that the traditional explanations of gains from trade 

liberalisation can now be further quantified into variables that can applied to an 

extended empirical model. The majority of the studies summarized below have used a 

gravity model of international trade. In relation to empirical analysis of international 

trade, the gravity model remains as one of the greater success stories today. Both cross 

section and panel data approaches have been widely used in the existing literature. The 

standard gravity model for international trade was first introduced by Tinbergen (1962) 
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and Poyhonen (1963) with the basic principle of predicting bilateral trade flows on 

some measure of economic size and distance. In its simplest form, total trade flows 

would be expressed as: 

 Tradeij= ( YiYj )α Cθ
ij        

 (1) 

Where Y measures economic size of country i and country j and C is a vector of other 

relevant variables such as some form of trade barriers. Otherwise, the model allows the 

use of a wide arbitrary choice of policy variables and determinants of trade to adapt to 

its form, leading to a diverse range  of purposes. Using this as their base equation 

researchers have used the model to analyse the effect of protection (Wall 1999), 

regionalization (Saxonhouse 1993), regional trade agreements (Liu 2007), the effect of 

national borders (McCallum 1995), and the presence of democracy (Cortes 2007).  

Beyond this, the model has been expanded to examine migration flows as its dependent 

variable in Helliwell (1997), as well as equity flows in Portes and Rey (1998) and 

foreign direct investment in Brenton et al (1999). The theoretical basis lies in the 

Ricardian model, the Heckscher-Ohlin model, and the increasing returns to scale model. 

Annual DFAT publications and reports on trade with East Asia establish a solid 

foundation from which this study builds upon. These reports analyse and report the 

growing bilateral trade with many of Australia’s trade partners as well as the 

background, status and outcomes of ongoing regional trade agreements being currently 

discussed, such as AANZFTA and the ASEAN Post-Ministerial Conference Meeting. 

The most recent set of reports in 2008 contain minor data and analysis from key points 

in Australia’s burgeoning trade with the world and individual countries in the East 

Asian region, and highlights the importance of trade with the region, especially in the 

context of our current trade patterns and projections. 

Rahman (2001) investigates Australia’s global trade potential given data 

covering 1972-2006 using traditional variables (GDP and distance) of over 56 trade 

partners. This paper presents one of the broadest analysis if Australia’s trade 

relationships and attempts to explain the Liner hypothesis (similar countries trade more 

than dissimilar countries) for the case of Australia. The results in this paper found that 
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the relevance of the gravity model still applied in Australia’s case and that our bilateral 

trade was affected by income, cultural and economic barriers, and economic size, 

especially in relation to our Asian trading partners. The paper also found that Australia 

had already exceeded its trade potential in the Middle East and the European Union. 

 Batra (2006) looked into India’s trade potential through cross-sectional data of 

2000. Cortes (2007) examined the influence on Latin American commodity trade with 

Australia based on the level of processing. These papers’ attempted to control for 

political stability in the region by utilising a democracy dummy variable dependent on 

the presence of free elections. The papers’ found that the level of political influence on 

the economy was significant on all countries examined with the exception of Colombia 

in Cortes’ paper. Anderson and Wincoop (2003), and Feenstra (2003) analysed the 

impact of multilateral factors on bilateral trade using cross-sectional analysis in the 

years 2001 and 2005. Drysdale et al. (2000) and Kalirajan (1999) developed the use of 

the stochastic frontier model to examine the possibility of completely open and 

frictionless trade systems between countries. Armstrong (2007) performed basic 

analysis of South East Asian trade utilising this stochastic frontier model and found that 

Australian trade with Asia has far outstripped trade with other parts of the world and 

recommended further analysis into intra-regional trade with the Pacific region as a 

result. 

Liu (2007), and Sharma and Chua (2000) used the gravity model to analyse 

Australian commodity trade with China and South East Asia respectively. The papers 

used panel data regression and ordinary least squares regression. Papers examining 

similar topics such as Tang (2005) have also extended the methodology to include two 

stage least squares models to estimate the impact of trading agreements on bilateral 

trade flows. These papers sought to account for a wide range of regional agreements 

such as NAFTA (North American Free Trade Agreement), ANZCER and he APEC 

regional forum, and test the hypothesis that: (a) inclusive agreements enhanced trade, 

and (b) exclusive agreements reduced trade. They found that both the hypotheses 

outlined above were true, therefore providing an argument for bilateral free trade. 

Beyond this, there have been several more extensions towards the analysis of 

international trade flows, especially in relation to the usage of the gravity model. Moser 
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et al (2006), Morrow et al. (2008), and Zwinkels and Beugelsdijk (2010) examine the 

impact of political determinants on bilateral trade between major countries such as the 

U.S., Great Britain, France, Germany and Russia.  These papers showed that among 

other political influences, factors such as political stability and structure of its 

government had a large impact on investor and trade decisions in any given country. 

Morrow found that countries that were democratic as opposed to otherwise, would 

experience an increase in trade of 133.1%, hypothesising that countries make trading 

decisions based on political institutions and external conflict risk. Longo and Senkat 

(2004), investigated Intra-African trade given the estimated level of political tension 

using the Tobit model. 

Blanes-Cristobal (2003), Bryand (2004), Gould (1994), Girma and Yu (2002), 

and Rauche and Trindade (2002) studied the idea of migration and its impact on trade, 

where the effect works through the number of immigrants from each respective trade 

partner living in the domestic country being analysed. These papers cover a wide range 

of countries such as the U.S., the U.K., New Zealand and Canada, and most of these 

studies found some measure of positive relationship between the immigration variable 

and bilateral trade flows on goods and services, suggesting that the more migrants that 

the host nation receives from a given country, the more likely it is that the host nation 

will export and import from that given country. 

Finally, to the best of my knowledge only one study has analysed country trade 

structures, and their effects on the level of trade while using the gravity model approach. 

Sohn (2005) introduced a Trade Complementarity Variable (TCI) into their model 

which ranged from values 0 to 1 and to date represents the only study which attempts to 

examine the impact of complementarily in industrial trade composition between 

countries. For the TCI variable used here, a value of 0 indicated a competitive trade 

structure between two countries and a value of 1 indicated a complementary trade 

structure, such that, as the trade industry structure of country i exports became more 

similar to the trade industry structure of country j’s imports, the TCI variable would 

approach 1. These index values were calculated from an earlier paper (Gormely and 

Morill 1998) also examined South Korea’s trade patterns. The value is based on 

calculated by measuring the cosine value between the two vectors representing industry 
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shares of exports of country i and imports of country  j respectively, such that the cosine 

value would increase with similarity and decrease otherwise. Their augmented model 

was used to identify whether the Heckscher-Ohlin model or the differentiated product 

increasing returns model were compatible with South Korea trade flows, with the TCI 

index acting as a proxy variable for factor endowment differences between the countries 

of interest. The paper found that the TCI had a significant impact on trade for South 

Korea for its manufacturing sector, and an insignificant impact in regards to its primary 

sector. The paper’s empirical analysis concluded that South Korea followed the 

Heckscher-Ohlin pattern of trade. 

In this paper, I defined a simpler measure of the complementarity between the 

types of goods and services that Australia exports, and the types of goods and services a 

particular country imports. I define this variable in the next chapter. 

 

III. Complementarity 

 There has been plenty of empirical theories and evidence that examine various 

factors of the gravity model of international trade. However, there has been surprising 

little literature into whether the composition of the industrial trade structures between 

two trading countries can influence their level of trade on both the export and import 

side, considering that it would be expected that any gains from trade liberalisation 

would be greatest amongst two countries which have a high level of complementarity in 

their trading patterns. In Australia at the very least, the idea of whether this measure of 

complementarity was explored in a single report by DFAT in 20092, which briefly 

mentioned that the success of a FTA with Indonesia was likely to be dependent on the 

level of correlation between Australia’s and Indonesia’s industrial trade structure. 

 This study expects this impact of ‘complementarily’ between countries to hold 

some sort of influence on trade patterns. In itself, the level of similarity between a home 

country’s exports (imports) and a foreign country’s imports (exports), which would be 

determined by dynamic factors such as preferences and demand for goods as well as 
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natural endowments of resources, would determine a large amount of trading among 

many bilateral trading partners today.  

As well, we look to examine the hypothesis that even given factors such as GDP 

and population size, Australia’s total trade with its foreign partners would not have 

increased in the way that has been observed in the past decade, if it had not been 

specific countries, i.e. the East Asian developing economies, which had grown so 

spectacularly quickly. If it had been the another major trading partner such as the U.K. 

rather than China, which had grown at 10 percent p.a., then it would have been unlikely 

that Australia’s trade flows and therefore economic growth would have grown at the 

rate in which it has, if at all. 

 The index also reveals who Australia’s ‘natural’ trading partners are, based on 

correlation of the industrial composition of its import-export trade structures and 

resource endowments. In Australia’s case, our export economy relies on the agriculture, 

minerals and fuels sectors, which account for over 60% of total exports, while 

manufacturing goods account for around 55% of our total imports in goods and services. 

Given this data, and similar styled data on our trade partners, this study calculates a 

measure of trade complementarity between Australia and selected trade partners based 

on the measure of correlation between the industry classification shares of Australian 

exports and foreign country imports, and conversely, for Australian imports and foreign 

country exports. The value, as measured on the Australian export side is3: 

 COMPAi = ½ (ρAi + 1); 

Where ρAi = the correlation over all j of sAj, mij 

sAj = XjA / X, i.e. the proportion of Australia’s exports of commodity j in total 

Australian exports to the world, and; 

 mij = Mji / M, i.e. the proportion of a foreign country imports of commodity j in 

‘country i’s total imports to the world; 

 

Or alternatively on the import side as: 

                                                           
3 With subscripts ‘A’ denoting Australia, ‘i’ denoting a foreign trading partner or country, and ‘j’ denoting 
separate industry classifications, X denotes total exports of goods and services, M denotes total imports 
of goods and services 
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 COMPiA = ½ (ρiA + 1); 

Where ρiA = the correlation over all j of sij, mjA 

sij = Xji / X, i.e. the proportion of a foreign country’s exports of commodity j 

over ‘country i’s total exports, and; 

 mjA = MjA / M, i.e. the proportion of Australia’s imports of commodity j over 

Australia’s total imports. 

 

The resulting variable ranges from 0 to 100, where an increase in the value indicates a 

growing complementarity in trade compositions between the two countries, such that 

the goods that Australia supplies and exports to the world would further match the 

goods that a foreign country import’s and demands. A value of 50 would imply no 

correlation between Australian exports (in terms of relative importance of particular 

industries) to match the structure of a foreign country’s imports. A value of above 50 

implies a greater match, and one below 50 would imply a negative correlation and 

perhaps a competitive trade structure. 

 

Figure’s 3 and 4, above and below respectively, display the export composition 

of Australian exports to the world and the import composition of selected trading 

partners from their total trade data in 1990 and 2010, so as to display the change in 

foreign import industry priorities over the past two decades, as well as our own change 

in export industry priorities. Trading partners included in this part of the analysis are 

China, Korea, Japan, and with South East Asian trading partners combined into a single 

economic entity. As a point of comparison, I also include the U.S. and the E.U. so as to 

contrast their industrial trade composition/structures with that of East Asia, and 

elaborate on several ideas introduced in Chapter 1. It is visibly apparent that Australia’s 

primary sector dominates its total trade in exports from these graphs (60%), and just as 

clear that both the US (58%) and the EU’s (59%) import markets are accounted for by 

manufacturing industries which may be due in large part to a trend in protectionist 

policies in developed economies such as the CAP to protect local industries, and 

regional trade agreements such as NAFTA and the European Union, which keeps large 

bilateral trade flows isolated within their respective regions. This distinction is 



 
17 

 

particularly apparent when we are speaking relative to the economies in South-East 

Asia, many of which are continuing to liberalise barriers on bilateral trade flows both 

intra-regionally, and with the other countries such as Australia.  

For the South East Asian economies themselves, while none of the partners in 

the figures import quite the same composition of primary goods that Australia exports 

(which would indicate close to a perfect complementarity trade fit), they do noticeably 

import much more agricultural and in particular resource goods, and there are same 

observable patterns throughout the majority of economies in East Asia. In particular, are 

large part of Japan’s (60%) and Korea’s (55%) import demands are for primary sector 

goods and services, by far outpacing their Anglo-American counter-parts, this is in a a 

large part due to the small size of their countries, which limit the amount of natural 

resources that can be found within their national borders, and the amount of land that 

can be converted to agricultural land. China (31%) and the economies composing the 

ASEAN5 (25%) also import a large amount of primary goods and services, although 

their pattern of trade in regards to the demand for primary sector goods is also 

considerably lower than that of Japan’s and Korea’s but higher than the two Anglo-

American economies depicted in Figure 4. 
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Figure 4: Total Import Composition of Selected Trade Partners 

 
Source: Australian Bureau of Statistics 
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Table 3 below shows the trade complementarity values between Australia’s 

exports and the respective trade partners import structure. The table demonstrates the 

level of natural trade compatibility between Australia and a number of East Asian 

economies as compared to more traditional trading partners, the U.S. and European 

Union. There is a distinctly high level of compatibility between Australia and the 

countries of Japan and Korea that is given mainly due to their large demand for primary 

agricultural and minerals exports as well as their exports of manufactured machinery 

and telecom’s equipment. Their own demand derives from this crucial lack of natural 

resources in their geographic region. This demand for primary goods is able to be, in 

part, met by Australia’s historically (and currently) large agricultural and mining 

industry as well as other large primary goods exporters for that matter. Several other 

South East Asian economies have smaller, but still significant levels of complementarity 

for similar reasons. China also has a smaller but still significant level of 

complementarity than Japan and Korea (albeit still larger than the U.S. and E.U.’s), 

which is a result of their huge demand of natural fuels and minerals, that are found in 

abundance in Australia, in order to fuel their spectacular growth rate over the last two 

decades.  

Compared to these economies, the U.S. and the E.U.’s trade structures have a 

close to a 0.5 level of complementarity (and therefore zero level of correlation) with 

Australia’s industrial trade structure. This can be attributed to their own large domestic 

primary sectors in addition to existing protectionist policies which have been introduced 

in the post-war era to protect these sectors from foreign competition.  

It can also be seen from the table that the growth in complementarity for these 

two economies in relation to Australia’s export structure has exhibited little to negative 

growth over the past decade (0.02 on average over the last two decades), whilst that of 

China, Korea, Singapore, Thailand, Malaysia and Indonesia have shown a marked 

increase (0.14 points on average). This may indicate a continuing increasing trend of 

Australian complementarity on the export side in the years to come, although this 

remains to be seen. 
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Table 3: Complementarity Values - Australian Export Side 

  1990 1995 2000 2005 2010 

ASEAN 0.55419 0.57225 0.59255 0.63657 0.66035 

China 0.42562 0.56341 0.59401 0.59271 0.69945 

Japan 0.92716 0.90757 0.86966 0.88755 0.89881 

Korea 0.70324 0.72003 0.78325 0.82719 0.85392 

Singapore 0.57233 0.55765 0.58143 0.63912 0.69666 

Thailand 0.54189 0.60293 0.63152 0.69146 0.67706 

Malaysia 0.48982 0.53501 0.53825 0.54449 0.54464 

Indonesia  0.57279 0.71175 0.72656 0.79941 0.70106 

U.S. 0.57422 0.56027 0.56202 0.63029 0.63605 

E.U. 0.59392 0.63563 0.61305 0.63176 0.61821 
Source: World Trade Organisation and author’s own calculations 

 

On the other side of trade, Table 4 as given below shows the complementarity 

values between Australia’s total level of imports and their respective trade partners’ 

total level of exports.  

Again, the majority of the countries in East Asia have demonstrated a high level 

of complementarity so that they export what Australia chooses to predominately import. 

However, it is interesting to note that in this case, both the U.S. and E.U. have a also 

enjoy high levels of import-export complementarily with Australia. This can be 

attributed to the general trend for many wealthy and developed countries to export 

advanced machinery and telecom’s equipment, which accounts for 35% of all 

Australia’s imports of goods and services. The high level of complementarity between 

East Asian countries such as Japan, Korea, Singapore, and Thailand on this import side, 

can perhaps be more attributed to natural resource restrictions. Due to the relative 

scarcity of many natural resources in these countries, many East Asian economies have 

chosen to focus on exporting manufactured goods, rather than exporting to Australia 

what little primary goods are produced.  The exception in the selected group of trading 

partners is Indonesia, where the country’s large crude petroleum and natural gas 

industry naturally dominate its exports markets, and is therefore inconsistent to 

Australia’s import needs.  
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Also, it can be observed that over this 20 year period, the complementarity of 

foreign exports to Australian imports has risen by 0.12 points on average, while the 

traditional markets have exhibited a smaller, but much more consistent fall in 

complementarity by around -0.0356 points on average. 

Table 4: Complementarity Values - Australian Import Side 

  1990 1995 2000 2005 2010 

ASEAN 0.86408 0.96893 0.96862 0.97614 0.95834 

China 0.59440 0.73792 0.87612 0.91866 0.88436 

Japan 0.92645 0.97358 0.96185 0.96927 0.94293 

Korea 0.87727 0.97046 0.96518 0.96675 0.94117 

Singapore 0.93388 0.97674 0.97281 0.98432 0.98202 

Thailand 0.73745 0.88433 0.96019 0.95669 0.91265 

Malaysia 0.78920 0.95716 0.95866 0.95998 0.92278 

Indonesia  0.39128 0.49355 0.65435 0.62304 0.55687 

U.S. 0.98072 0.97194 0.98644 0.97392 0.94245 

E.U. 0.97598 0.98451 0.99505 0.98156 0.94305 
Source: World Trade Organisation and author’s own calculations 

 

 

IV. Econometric Model Specification (of Exports) 

 This study considers several factors which would influence the level of 

Australian exports in goods and services, including gross domestic product (GDP), 

bilateral exchange rates, immigrant population and trade structure complementarity. 

These variables are lagged and used in the model to account for changes in bilateral 

trade patterns. 

 Following the empirical literature reviewed above in Part 2, the basic empirical 

gravity model that recent literature has developed and most commonly used is given by: 

TAi = β0Yi
β1Yj

β2Pi
β3Pj

β4Dij
β5εij        (2) 

Where TAi indicates the total level of bilateral trade in goods and services (imports + 

exports), Yi (Yj) denotes the GDP of the exporter (importer), Pi (Pj) denotes the 
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population of the exporter country (importer), Dij represents the distance between pairs 

of countries, and εij is the error term that captures any shocks and random events that 

affect bilateral trade between the two pair of countries. It is important to note that in 

equation 2, each variable is expressed in a form in which it is bilateral for both countries 

i and j. However, this study is choosing to test the influence on exports of unilateral 

variables that reflect characteristics of only the source country of the exports, i.e. 

country j. 

As we are choosing to split our examination of bilateral trade flows to analyse 

simply exports, the variable TAi in equation (2) is separated so that the framework of the 

model used in this study is given as: 

XAi = β0Yi
β1Pi

β2Dij
β3εij;        (3) 

Where, imports (MAi) are taken out of the left hand side (TAi), so that the variable on the 

left hand side becomes XAi, which refers to exports of goods and services from Australia 

to country i. 

 

Selection of Variables 

 A measure of economic size is required to account for its crucial influence on a 

country’s trade volume. This is because, intuitively, larger countries are able to expand 

both their level of trade between current trading partners and open new trade paths to 

other countries as they continue to grow over time (as nations are able to produce and 

spend more than smaller countries). Traditionally, models have looked to use an 

enhancement variable of either GDP, population, GDP per capita or a combination of 

the above. Due to multicollinearity concerns using all three measures in a single model 

will bias the results, and therefore this paper uses the broadest measures of economic 

size through GDP and population. While common convention states that an increase in 

GDP will result in an increase in exports, some papers have explored the possibility that 

an increase in GDP (or GDP growth) would lead to a fall in exports, i.e. a negative 

coefficient.4 Despite this, the coefficient on GDP is expected to be positive in regards to 

                                                           
4 Lung (2008) argued that since GDP could be regarded as a measure of total production in a economy, 
as opposed to total consumption, if the goods and services produced in the foreign country was 
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trade flows, such that a country with larger GDP will trade more with Australia as a 

result. 

 Bilateral exchange rates is included as a variable given its influence on the level 

of exports (and total trade for that matter) as it changes, with increases and decreases in 

the exchange rate affecting the cost of purchasing goods and services in both foreign or 

domestic currency. The depreciation of the value of the home country’s currency would 

increase exports due to the increase in competitiveness of Australian goods and 

services. Conversely, an appreciation of the value of the home country’s currency would 

encourage imports and reduce the level of exports domestically. This study analyses the 

exchange rate effect of foreign currencies in terms of the purchasing power of the 

Australian dollar (AUD), so that an increase in the value of the exchange rate would 

indicate an appreciation of the AUD against the foreign currency.  The coefficient 

would therefore be expected to be negative. 

 Finally, most models also include a variable which accounts for trade barriers. 

Traditionally seen as an un-estimable variable in regards to tariffs, subsidies and quotas, 

most studies have instead sought to proxy these costs of transportation with physical 

distance between countries. Furthermore, the distance variable also broadly accounts for 

other costs of trade such as information. However, this study chooses to omit this 

variable due to the declining importance of transactional costs given past and present 

waves of globalization and liberalization over the past few decades, which have acted to 

make trade over large distances relatively inexpensive over time, especially between 

rich countries (Boisso and Ferrantino 1997, Brun et al. 2002, Coe et al. 2007) from its 

country-specific regression analysis. This is due to the ability of rich countries to 

develop more advances into the standard of technologies such as the internet, which has 

acted to decrease the cost of transactions and information asymmetries, and decrease the 

historically high cost of trade. Distance is still expected to have a statistically significant 

and negative impact, but since its impact is likely to continue to decrease in the course 

of continued liberalisation in the future, this study will choose to focus more on other 

variables.  

                                                                                                                                                                          
competing against Australian export’s, then an increase in production (or GDP)  in foreign countries’ 
would actually reduce the demand for Australian imports. 
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 At this point, this study looks to add a couple more explanatory variables in 

addition to the traditionally used variables described above. Primarily we consider the 

impact of the resident immigrant population in relation to their host country, FTA’s and 

export-import trade structures, and their impact on international trade flows. The latter 

variable refers to the complementarity measure as described in section III. 

 Today, given our present technology and the increased usage of transport and 

communications technology, it is remarkably easy for even the smallest firm to utilise 

their system of personal and international networks and partnerships with foreign 

corporations to increase the level of trade between the two institutions. In this regard, an 

immigrant would be expected to have more personal networks in relation to their home 

country than a domestically born individual. There has been a substantive amount of 

literature that examines the relationship between migration levels and trade, and which 

have found in favour of their significant quantitative impact in the area of matching 

buyers and sellers even given existing trade barriers such as long physical distance. 

Papers such as Bacarreza et al (2006), Felbermayr and Toubal (2008), Head and Ries 

(1998), Helliwel (1997), Rauch (2001) and Rauchaand Trindade (2002) have analysed 

this effect and found that this effect is very pronounced for differentiated goods and 

services, and for medium to high skill migrants. This variable will examine the 

influence on economic efficiency given the existence of these networks, and the 

significance that changes to the level of an immigrant population (and their networks) 

would have on international trade. 

 In addition to this, it is also expected that many residents would choose to trade 

with their domestic countries of origin as a matter of preference. To this account for this 

effect, a measure of the proportion of Australia’s immigrants from country ‘i’ is 

calculated. The coefficient on the population’s origin of birth share is expected to be 

positive as more foreign born residents would increase the preference of trade with their 

host country. 

 FTA’s and RTA’s have been already considered in a large number of papers 

examining their role in determining trade as covered in the literature review. To account 

for this, I use dummy variables accounting for recent trade agreements with East Asian 

economies ( as listed by the Department of Foreign Affairs and Trade), and other major 
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agreements that could be considered as conducive to an increase in bilateral trade in the 

East Asian region in recent times: 

Table 5: Free Trade Agreements  

Country FTA Ratification Date 
Singapore Australia FTA (SAFTA) 2003 
Thailand Australia FTA (TAFTA) 2005 
Malaysia Australia FTA 2012 
Chinese WTO Accession 2001 
Source: DFAT 

 

For the model, the only recent bilateral agreements signed are SAFTA and TAFTA; 

however Australia remains in ongoing negotiations with China, Japan and Indonesia for 

a bilateral trade agreement. The Malaysian-Australian FTA was signed this year but lies 

outside the timeframe explored in this study. China’s WTO accession in 2001 is 

included due, in part, to its highly publicized nature in the international community, and 

because the advertised effects of joining the WTO are very similar to the effects of 

recent Australian FTA’s, i.e. the lowering of tariffs and other trade barriers. FTA’s are 

expected to have a positive effect on Australian exports due to their liberalisation 

effects. 

 Lastly, the paper includes the complementarity variable discussed above. 

Regardless of whether we examine trade from the Australian export - Foreign import 

direction or the Australian import - Foreign export direction, the coefficient is expected 

to be positive and as such, increase the level of trade. This paper examines the 

sensitivity of the regression results on the basis of the exclusion and inclusion of the 

complementarity variable, where the inclusion of the complementarity variable should 

lead to the other variables to perform less well and much closer to other countries and 

therefore explain the difference that is seen on coefficients for variables such as GDP 

for various countries. 

Data Endogeneity 

A typical bias in the estimates that studies in gravity models of trade might 

encounter is possible endogeneity of certain variables. In this model, we seek to address 

the possible endogeneity of the complementarity variable. Endogeneity is a major 

concern in the estimation. This issue occurs due to the fact the calculation of the 
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complementarity variable is based off total exports, so that the complementarity variable 

used is composed and determined from exports.  

There are a number of typical solutions to this issue. However, given this 

particular problem, the low number of observations and freedom of degree concerns, 

especially for the individual country-specific regressions, I opt for a simple approach, 

where to account for the endogeneity problem I use lagged values of the 

complementarity variables. 

Methodology 

The basic structural form of the gravity model is given by the multiplicative 

form in equation 2. Given this, equation 2 is transformed to an estimable linear form 

given below by logarithmic transformation. 

The selected functional form of the model used in this study is adapted from 

Helliwell (1997) and Liu (2007), and estimated using Ordinary Least Squares 

Regression (2007) on a country-by-country basis. Additional variables are added to 

augment the standard equation to the specific purpose proposed in this study. For the 

present study, i.e. estimation in least squares regression, the following functional forms 

are used with one period lagged variables: 

log(XAi) = c + log (GDPi)+ + ExrAi (t-1)+ log (MigrantAi (t-1)) + FTA(t-1) + εAi  (3); 

and the augmented form of equation 3 is given by: 

log(XAi) = c + log (GDPi)+ ExrAi (t-1)+ log (MigrantAi (t-1)) + CompAi(t-1) + FTA(t-1) + εAi

           (4); 

Where subscript i denotes Australia’s trading partner and t denotes the time period 

Xij denotes the bilateral real value of exports of goods and services between countries i 

and j; 

GDPj denotes the gross domestic product at purchasing power parity (PPP) of country j; 

Popj denotes the total population in country j; 

Exrij denotes the real bilateral exchange rate between country i and j; 

Migrantj denotes the share of domestic population that were born in country j; 
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Compij is the measure of correlation between the two trade structures of the countries i 

and j; 

εij refers to the statistical error term and also accounts for the unobservable and 

manmade resistance to trade. 

 Separate regressions are run initially for Australia’s exports with its selected 

trading partners, where we test the difference in the coefficients on the explanatory 

variables e.g. GDP and population. We then run the augmented regression, with the 

complementarity variable and examine the significance and of the complementarity 

variable and retest the differences in the coefficients of the other explanatory variables. 

 Finally, a full fixed effects panel data regression5 is run on all the East Asian 

countries as a whole using additional variables beyond that of the country specific 

regressions, in that of distance and the effect of membership in the Association of South 

East Asian Nations (ASEAN): 

log(XAi) = c + log (GDPi )+ ExrAi(t-1)+ log (Migranti (t-1)) + CompAi(t-1) + DistAi + FTA(t-1) 

+ ASEAN +  εAi         (5); 

Where distance denotes the circular distance in between Australia country j, and 

ASEAN represents membership in the economic bloc, with 0 assigned to countries not 

in ASEAN and 1 to otherwise. The purpose of this is to examine the significance of the 

complementarity variable under traditional gravity model estimations, which typically 

utilise an OLS panel data regression model. 

Data is modified to be given in natural logarithms, and is annualized and in 

constant prices. Therefore, the results will explain how the changes in the level of the 

explanatory variables will affect the growth of Australia’s bilateral exports trade over a 

period.  A total of seven countries and country groups are covered in between the years 

1990 and 2010 with 5 independent variables excluding the constant variable from 

consideration, giving a total of 105 observations for each country and 945 observations 

in total. Standard variables were included on the basis of well-established theoretical 

                                                           
5 As opposed to a no effects or a random effects model, the use of the fixed effects model eliminates 
estimates bias that results from standard error clustering when utilising unilateral variables (Venables 
2004, Rose and van Wincoop 2001, Feenstra 2004) 
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foundations in past papers (Anderson 1979), while additional variables were analysed 

individually to assess their statistical inclusion. 

The interpretation of coefficients in the semi-logarithmic model depends on 

whether the variables are interval or categorical. For interval measured variables, the 

coefficient can be interpreted as somewhat similar to the elasticity effect on the 

independent variable, such that a one percentage change in the independent variable 

would results in a percentage change in the dependent variable equal to the value of the 

coefficient. Otherwise, other variables can be interpreted as the response of the 

dependent variable to a one unit change in the independent variable. 

 

V. Data 

This study conducts an analysis of Australia’s exports to its trade partners in the 

East Asian region on an individual country basis, where the trading partners being 

analysed are based on their current importance and ranking in relation to our trade 

patterns. This gives a total of seven countries (FN: Japan, Korea, China, Malaysia, 

Singapore, Indonesia and Thailand). The data on bilateral trade on goods and services 

was gathered from historical time series data from the Australian Bureau of Statistics 

(ABS) and are given in terms of millions of dollars. Here, trade data was sourced from 

various ABS data catalogues and adjusted to provide consistent yearly statistics in 

constant pricing, as the ABS has continuously revised data calculation methodologies 

over the time series in interest. However, data for several countries has been limited by 

the information available on the ABS database, so that analysis is constrained towards 

yearly intervals and only to countries which have been accounted for in the past. The 

data in this paper focuses on the two decade period between (and including) 1990 and 

2010, giving this study 21 observations per country and 147 observations in total. 

 The data on GDP was taken from the World Bank database and calculated at 

purchasing power parity. Real bilateral exchange rates data is sourced from the Penn 

World tables 6.2 (Heston, Summers and Aten 2006) and is expressed in terms of the 

purchasing power of the AUD. A list of Australian bilateral foreign trade agreements, 
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including those currently being ratified or negotiated, is available on the Department of 

Foreign Affairs and Trade site. 

Population characteristics on origin of birth of the estimated resident population 

were taken from the OECD Migration Database and Australian Census files. It should 

be noted that data for this measure was insufficient for a large majority of countries due 

to the 5 year gap between census dates as well as the (now cancelled) policy of the ABS 

to destroy census results prior to 1996 due to lack of storage facilities. Where data is 

missing, many other studies in similar literature topics on this variable has chosen to 

linearly interpolate the variable which is done here, however even so, data for the stock 

of foreign born population for some selected countries and in particular, the historically 

smaller East Asian countries such as Indonesia, Singapore, Thailand and Malaysia 

required a great deal of interpolated results in comparison to larger countries such as 

Japan, China and Korea. 

 The trade complementarity variables are calculated from data sourced from the 

World Trade Organization (WTO) statistical database. The WTO reports individual 

country trade data disaggregated based on level of processing, including sectors for 

agriculture, fuels & minerals, iron & steel manufactures, chemical manufactures, 

machinery & telecom equipment, textiles & clothing, other manufactures, other goods, 

and services over the time period 1990 and 2010. Each countries complementarity 

variable is calculated by computing the correlation between Australia’s industrial 

structure of exports (EAi) and our trading partners import structures (MiA), and 

transforming the resulting correlation figure so that it takes on a positive value between 

0 to 100. As discussed previously, the complementarity variable reflects the extent to 

which two countries would choose to trade with each other if all other factors were held 

equal. For example, the export side complementarity variable in 2010 for countries and 

unions such as the U.S., the E.U. and Japan was 63.6%, 61.8% and 89.9% respectively, 

meaning that Australia has a low level of complementarity with the U.S. and E.U.’s 

trade of goods and services, while conversely having a high complementary trade 

relationship with Japan’s import sector. 
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VI. Empirical Results 
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Here, I discuss the results obtained from applying the gravity model to both the 

country-specific and panel data (on Australia’s bilateral export relations with its 

partners) in detail. 

Table 5 reports the country specific analysis results on the Australian export side 

of trade. Specifically, equation (3) is reproduced in column 1 and represents the basic 

gravity model. We can deduce from the results that Australia’s bilateral exports trade 

with countries: Japan will increase by 4.79 percent as the foreign GDP increases by 1 

percent. Similarly for Korea, exports increase by 2.70 percent in relation to GDP, China 

by 4.715, Indonesia by 2.23, Malaysia by 1.90, Thailand by 1.28 and Singapore by 0.7 

percent. The growth in exchange rate as lagged by one period is insignificant with the 

exception of China(-0.07) and Thailand (-0.0002). The coefficient for share of migrant 

population is a significant variable for South Korea and Thailand, and represents the 

percentage increase in exports given a 1 percent increase in the share of citizens in the 

Australian population that were foreign born. Most of the variables are theoretically 

consistent with the hypothesis that in using the gravity model, Australia’s exports are 

directly related to the economic size of its partners amongst other factors. 

Attempting to expand on the basic model with other more recently included 

variables such as the foreign per capita GDP and foreign population (separately) of 

Australia’s selected trading partner as a dependent variable. However, doing so 

produced weaker and more ambiguous results. The reason for this is likely to be 

multicollinerarity between two explanatory variables, i.e. GDP and total population. 

Therefore, I decided to drop this variable from the model used. 

Equation (4) is estimated in the second column and presents the results for the 

augmented gravity model (including the complementarity measure). Reported results 

include both poor regression results and otherwise. Empirical evidence was found that 

traditional gravity models, along with augmented gravity models using additional 

independent explanatory variables explain to some degree, the trade between Australia 

and some East Asian countries. 
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The coefficients on complementarity is consistent with my hypothesis that it is a 

positive and significant explanatory variable for the countries Japan, China, Indonesia, 

and Singapore at 5% and 10% significance levels. Comparing the coefficients between 

countries, the highest coefficients of complementarity are in Japan (2.74), followed by 

Japan China (1.46) and Singapore (2.36).  The coefficients are relatively low in the case 

of Indonesia (0.73). In the cases as in Thailand, Malaysia and Korea, some of the 

coefficients are actually negative, but here the coefficients are insignificant for this 

variable. The bilateral exchange rate remains a significant determinant of trade in China 

and Thailand, as well as Japan on the inclusion of the complementarity variable. GDP is 

positive and significant for all countries as expected. The percentage of foreign born 

population in Australia is significant and displays the right sign (positive) for major 

trading partners Korea and Indonesia. The coefficient for foreign-born/migrant data is 

insignificant for the other five countries. It is probable that the main reason for this, is 

the fact that a significant amount of interpolation was needed to fill in several missing 

data for these two countries as opposed to the other economies, where full data sets for 

foreign born stock of population were found6, therefore leading to some sort of bias if 

the pattern or trend was interpolated wrongly.  

Finally, of the three Regional Trade Agreements (RTAs) and FTAs examined, 

only the Chinese accession into the World Trade Organisation in 2001 was found to 

have a positive and significant effect (0.237). The Thailand-Australian and Singapore-

Australian FTAs were both found to be insignificant, most likely due to their relative 

recent ratifications which would mean that the effects of these FTAs have not yet 

managed to have a significant influence on trade patterns as yet. Furthermore, these two 

FTA’s that have been signed in, utilize a phased system of reduction in its liberalisation 

of tariffs and other traditional barriers, which would explain their insignificance at this 

early stage of inception. However, it is likely that in the future, we may see a much 

more discernible effect of these free trade agreements between Australia and, Thailand 

and Singapore given the level of liberalisation agreed to by both countries in those free 

trade agreements. 

                                                           
6 Stock of foreign born population was available only between 1996-2010, and official statistics were 
only available in 5 year ABS census intervals between 1996 - 2010 
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Five of the seven regressions on Australian export trade perform generally well 

relative to the complementarity variable– primarily Japan, China, Indonesia and 

Singapore. However, the equations of Malaysia, Korea and Singapore do not perform 

well in regards to the coefficient on complementarity, which may be either due to 

complementarity actually being an insignificant determinant of imports from Australia, 

or a lack of reliable enough data. Trade to Thailand may have also been significantly 

disrupted by the 2006 military coup d’etat of the democratically elected parliament. It 

would seem that the main reason for the unusual results in these regressions is due 

irregular values of the relationships between some of the dependent and independent 

variables. 

Table 7: Differences in GDP Coefficients – Basic Model 

 Japan Korea China Indonesia Malaysia Thailand Singapore 

Japan - - - - - - - 

Korea 2.02* - - - - - - 

China 0.05 1.37** - - - - - 

Indonesia 3.07* 0.71 1.87* - - - - 

Malaysia 0.32 1.15 2.09* 1.01 - - - 

Thailand 3.51* 1.64** 2.38* 1.57** -0.96 - - 

Singapore 4.59* 3.12* 2.93* 3.84* -2.66* 0.86 - 

 

One of the hypotheses of this study has been that the coefficient of the 

traditional gravity model variable, GDP would move towards a world average when the 

complementarity variable is included, or more simply, they would behave much more 

similarly between countries in the augmented model. This would mean that the 

inclusion of the complementarity variable as an explanatory variable would be able to 

account for some of the difference in the GDP coefficient between countries, and we 

would there observe that, in general, the coefficient of GDP of the selected countries 

becoming more similar. To examine this, I have conducted a simple t-test7 for 
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differences in GDP coefficients between the countries examined in Table 7 and Table 8, 

where the null hypothesis is: 

���� � ���� � �  

Where, the null hypothesis is that there is no difference between country 1’s GDP 

coefficient, and country2’s GDP coefficient, and where 1 and 2 simply describe two 

East Asian countries here. If the null is rejected, than there are still statistically 

significant differences in between the GDP coefficients of the two countries examined. 

Table 7 above display the results for the basic model (column 1 in Table 6) between the 

East Asian countries, while Table 8 below displays the results for the augmented model 

(column 2 in Table 6) for East Asian countries. 

Major trade partners with Australia, i.e. China, Japan, Malaysia and Indonesia 

are studied separately below.  

Table 8: Differences in GDP Coefficients – Augmented Model 

 Japan Korea China Indonesia Malaysia Thailand Singapore 

Japan - - - - - - - 
Korea 0.76 - - - - - - 
China -0.44 1.13 - - - - - 
Indonesia 1.48** 0.97 1.71** - - - - 
Malaysia 0.23 1.15 1.80** 0.32 - - - 
Thailand 2.17* 1.96** 2.27* 1.58** -1.36** - - 
Singapore 2.74* 3.31* 2.70* 3.19* -2.87* 0.77 - 

 

Japan 

Japan’s GDP, exchange rate, and their level of complementarity are significant 

explanatory variables of bilateral trade in goods and services. As expected, if 

complementarity levels were to be increase, the Australian trade with Japan would be 

expected to increase. GDP has been a common significant variable to explain Australian 

exports to Japan for goods and services, and its coefficient decreases by 1.19 percent 

when the complementarity is included, while remaining significant. Relative to the GDP 
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coefficients in the other East Asian countries examined, Table 8 shows that there is still 

significant differences in coefficient between Indonesia (1.48), Thailand (2.17) and 

Singapore (2.74), and Japan’s GDP coefficient. The null of no difference is not rejected 

for Japan-Malaysian and Japan-Korean comparisons, but neither can this similarity be 

attributed to the inclusion of the complementarity variable, as observed in Table 7. 

However, the inclusion of the complementarity variable has significantly reduced the 

differences in GDP coefficients between Korea and Japan (0.76). 

China 

As with Japan, the coefficients for China’s GDP (4.35) and exchange rate 

variable (-0.08) are significant and display the expected positive and negative sign 

respectively. The WTO accession variable (0.24) remains significant as an explanatory 

variable in relation to exports and its significance demonstrates the ability of agreements 

that lead to liberalisation to increase the level of bilateral trade between countries. 

Complementarity is also significant and positive, indicating that an increase in the level 

of complementarity over time has increased the level of exports from Australia to 

China. Relative to the GDP coefficients in the other East Asian countries examined, 

Table 8 reveals that there is still significant differences in coefficient between Indonesia 

(1.71), Malaysia (1.80) Thailand (1.58) and Singapore (3.19), and China’s GDP 

coefficient. The inclusion of the complementarity variable does however, eliminate the 

difference in GDP coefficients between China and Korea (1.13). The coefficient on 

GDP decreases by 0.13 percent and would in itself indicate that the inclusion of 

complementarity into the basic gravity model has accounted for parts of the explanatory 

power of the GDP coefficient in exports. 

Indonesia 

 The model of Indonesia includes significant variables for GDP (2.02) and the 

migrant share of population (247005) with their expected signs. Furthermore the 

coefficient on complementarity is positive and significant at the 15% level of 

significance. Again, examining Table 8, there are still significant differences with Japan 

(1.48), China (1.71), Thailand (1.58) and Singapore (3.84). There is no statistical 

significance in coefficients with Korea, but Table 7 reveals that this is not attributed to 
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the complementarity variable. However, again it should be noted that the coefficient on 

GDP does decrease by 0.20 and remains significant between the basic and augmented 

models, and follows the proposed hypothesis that the inclusion of the complementarity 

variable would move the coefficients on GDP such that they were more similar between 

the countries examined.  

Singapore 

Singapore displays a positive and significant coefficient for GDP (0.62). The 

exchange rate displays the correct sign, but is not significant. Share of foreign born 

migrant population exhibits a unexpected negative sign, but is insignificant which may 

be due to issues within the data itself. Complementarity is a significant and positive 

variable as expected. Examining Table 8, Singapore’s GDP coefficient still has 

significant differences with all the other countries.  However, the GDP coefficient 

decreases by 0.29 and similarly to the effect on Japan’s GDP coefficient indicates that 

complementarity accounts for some of the initial explanatory power in the basic model.  

Table 6 below reports the panel data analysis for the East Asian region as a 

whole as given by equation 5. Column 1 measures a basic, unaltered panel data 

regression of the variables described in equation 5. Columns 2 and 3 remove time 

invariant effects to utilise a full fixed effects model, and therefore my analysis will 

focus mainly on these two equations. 

Here, empirical evidence was found that indicated that traditional gravity model 

determinants as well as new, additional variables have some explanatory power in the 

level of growth in exports trade between Australia and the East Asian region. As evident 

from the table above, the coefficient of the growth rate of foreign GDP (2.10) is 

statistically significant and carries the expected sign. This means that Australia’s 

exports trade to East Asia increases by 2.10 percent as foreign GDP increases by 1 

percent.  Similarly the real exchange rate (-3.93E-05) and share of migrant population 

(1210.72) statistically significant and carry the expected sign. Interestingly though, the 

coefficient for FTA’s is significant in the basic model (column 2) at 0.18, but with the 

inclusion of the complementarity variable, the coefficient becomes insignificant. This 

may indicate that the recent increase in bilateral trade between Australia and South East 
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Asian countries that would normally be attributed to FTA’s and subsequent barrier 

reductions, may be rather more the result of an increase in complementarity. And most 

importantly, the available results support the hypothesis (that complementarity is a 

significant variable) in the case of Australian-East Asian trade. 

Table 9: Estimation Results Panel Data 

Explanatory 
Variables Dependent Variable: log(exports) 

    1 2 3 

        

Constant 6.028924 8.490693 7.268077 
24.22 150.38 14.22 

          

GDP 
0.10 1.81 2.10 

0.1056 2.4677 2.5201 
          

Excr -0.0001 -2.73E-05 -3.93E-05 
-4.84 -2.04 -3.14 

          

Migrant 700.65 1260.68 1210.72 

2.59 5.81 6.08 
          

Comp 4.33   1.82 

17.04   2.40 
          

FTA 
0.50 0.18 0.11 

3.1982 1.7664 0.940718 
          

Dist 4.90E-07     
0.03     

          

ASEAN -0.51     
-8.42     

          
      Time, 

Country 
Fixed Effects 

Time, 
Country 

Fixed Effects   
  

      
          

Observations 147 147 147 
Adjusted R-
squared 0.748041 0.947137 0.951681 

* T-statistics are given under the coefficients   
**Standard errors are heteroscedasticity robust standard errors 
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VII. Conclusions/Limitations 

This study is based on the idea that Australian economic and export growth 

would not have grown as significantly, had it not been the right foreign economies that 

were growing (as represented by GDP growth) so spectacularly. For example, in the 

general Australian public, it is the general consensus that Australia survived the 2008 

Financial Crises only because the Australian economy were major trading partners with 

China, whose GDP just so happened to be growing at ~10% and therefore demanded 

large amounts of fuels and minerals, which was what Australia’s total exports primarily 

consisted off. Conversely, if China had been a major importer of textiles and clothing 

instead of fuels and minerals, it is likely that it would not have mattered at all to 

Australian trade whether China was growing at 5, 10 or even 20%. 

The estimations above reveal that Australia has significant and positive 

complementarity coefficients with several of the major economic powers in the East 

Asian region including Japan, China, Indonesia, Thailand and Malaysia for the period 

between 1990 and 2010. As the complementarity variable is significant, it can be said 

that the potential in trade that the complementarity measure implies means that 

Australia should explore avenues and methods to enhance its trade relationships with 

these countries through measures such as establishing Free Trade Agreements, or by 

lowering barriers to trade to these countries. In particular, Australia may be able to 

obtain large benefits by concluding bilateral FTA negotiations with Japan (0.90) and 

China (0.70), which demonstrate a large complementarity value and a large growth rate 

in complementarity respectively.  

Growth in foreign GDP is a significant and positive explanatory variable for the 

trade of Australian exports to East Asia. The bilateral exchange rate is significant in 

Australian exports of goods and services to three countries – China, Thailand and Japan. 

The share of foreign migrant population is a significant positive independent variable 

for Indonesia and Korea. With the exception of the Chinese accession to the WTO, the 

SAFTA and TAFTA trade agreements between Australia, and Singapore and Thailand 
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have yet to reveal any discernible effects, although it is likely that their effects will 

become more apparent over the coming years. 

The hypothesis that the inclusion of the complementarity variable would account 

for, and remove the differences in GDP between countries is not accepted for most of 

the country pair comparisons (with the exception of GDP estimate differences between 

China-Korea). Nonetheless, it is clear that some of the differences between countries in 

explanatory power of the GDP towards trade has been reduced by the inclusion of the 

complementarity variable, and that these coefficients are more similar than those 

estimated in the basic gravity model. In the basic model, the coefficients for GDP 

ranged in between 4.79 in Japan to 0.70 in Singapore, and with the inclusion of the 

complementarity variable, it instead ranged from 4.35 in China to 0.62 in Singapore.  

However, it may be so, that more dedicated analysis needs to be given in this region. 

The present study is empirically based and therefore relies heavily on the availability, 

completeness and accuracy of any data. This need imposes limitations on the gravity 

model of trade. 

Given the significance of the variable of complementarity itself, this result could 

possibly be attributed to a number of reasons, such as missing crucial independent 

variables. It is also possible it is simply the inadequate number of observations available 

per country for a time series analysis for Australian trade data or perhaps more 

seriously, a model misspecification. A number of studies have also observed that results 

are stronger when disaggregating models into analysis of distinct sectors, i.e. analysis 

the impact of independent variables on primary trades, on manufacturing trades, and on 

the service trades separately, However this would require a the industry trade 

classifications to be further disaggregated into smaller more specific sectors, which in 

regards to accessible public availability is lacking, and would require studies by 

individuals with a larger pool of data to access. Furthermore, analysis in this area can be 

further expanded, in the future to include a broad number of countries, rather than just 

Australian trading partners in the East Asian region. 
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Appendix 
 
 
Table A1: Pooled Panel Data Cross Correlation Matrix 
  COMP GDP EXR MIGRANTS FTA ASEAN 

COMP 1.0000 0.6577 0.2304 -0.3198 -0.0797 -0.4568 
GDP 0.6577 1.0000 -0.0862 0.1340 0.0606 -0.6498 
EXR 0.2304 -0.0862 1.0000 -0.0796 -0.1739 0.2381 
MIGRANTS -0.3198 0.1340 -0.0796 1.0000 0.5171 -0.2639 
FTA -0.0797 0.0606 -0.1739 0.5171 1.0000 -0.0606 
ASEAN -0.4568 -0.6498 0.2381 -0.2639 -0.0606 1.0000 
 

Appendix Table 1 shows that the highest correlation coefficient is found 

between the variable for GDP and the complementarity variable at 0.6577, which is 

below the 0.8 threshold value suggested by Gujarati (1995) for considering 

multicollinearity to be affecting the t-values of regression results. T-tests in the above 

regressions regarding the significance of coefficients can therefore be generally 

regarded as accurate. 

 

 

Table A2: Data Characteristics 
Country GDP ($ 

million) 
Population 
(millions) 

Bilateral 
Exchange 

Rate 

Migrant 
Stock (‘000) 

Complementarity 
(AU Export 

Side) 
China 3246010 1338.3 6.217 379.78 0.699 
Indonesia 1034310 239.8 8352.39 73.53 0.701 
Japan 3900000 127.1 80.628 52.12 0.899 
Korea 801400 48.9 1065.49 100.25 0.854 
Malaysia 147251 28.4 2.95864 135.61 0.545 
Singapore 293949 5.07 1.25202 58.9 0.697 
Thailand 588635 69.1 29.1256 53.39 0.677 
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Appendix Table 2 above lists the data characteristics of all seven countries in the 
year 2010. 

 

Figure A1: Residual Plots for Individual Country Specific Models 

 

 


