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Sammanfattning 
Enligt statistik från OECD så har produkter klassificerade inom området ”utrustning för 
elektroniska maskiner” redovisat den högsta exporttillväxten i Kina under 1992-2003. 
Denna sektor är därför inte bara viktig för den kinesiska ekonomin i absolut tal utan den 
starka tillväxten under de senaste åren är även viktig för den framtida kinesiska exporten. 

Syftet med den här uppsatsen är att formulera en efterfrågefunktion för produkter inom 
sektorn ”utrustning för elektroniska maskiner”. Uppsatsen undersöker hur relativa priser, 
importlandets BNP, geografiskt avstånd till importlandet samt hur importlandets direktin-
vesteringar i Kina påverkar efterfrågan av produkter inom den valda sektorn. De utförda 
empiriska testerna bevisar att dessa variabler kan användas för att förklara efterfrågan av 
kinesiska produkter inom den valda sektorn.       

Denna uppsats visar att en ökning av exportlandets BNP eller direkt investeringar i Kina 
påverkar exporten inom den valda sektor positivt. Det geografiska avståndet mellan Kina 
och importlandet redovisade en negativ påverkan av exporten av produkter inom den valda 
sektorn. Relativa priser (Pc/Pw) redovisade tydliga positiva effekter på exporten inom sek-
torn. Detta något oväntade resultat orsakades sannolikt av heterogeniteten inom den valda 
sektorn samt den höga andel av intermediära produkter som inkluderas inom sektorn.   
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Abstract 
According to OECD statistics, products categorised as electronic machinery equipment 
(EME) has experienced the highest export growth in China from 1992-2003. Thus, the sec-
tor encounters not only a great importance for Chinese export in absolute figures, its high 
growth during recent years may also imply a great importance for the future.  

The purpose of this thesis was to compose an export demand equation for Chinese Elec-
trical machinery equipment, examining how Relative prises, GDP in importing country, 
distance to importing country, and the importing countries FDI in China affects foreign 
demand in this sector. The empirical test indicates that the variables included in this analy-
sis can be used to explain foreign demand for Chinese produced EME.  

As in accordance to theory importers GDP and FDI was found to have a significant posi-
tive affect on EME export, likewise distance was found to influence the EME export nega-
tively. Unexpectedly, Relative price (Pc/Pw) seemed to have a positive effect on EME ex-
port. This implausible finding may be caused by quality heterogeneity of products included 
in the EME sector and the large proportion of intermediate products incorporated in Chi-
nese EME export.  
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1 Introduction 
China has during recent years accomplished a rapid economical growth based on trade expansion. 
Trade has enabled an inflow of foreign technology, know-how and has built up capital for devel-
opment of production and infrastructure. The export orientated focus of the Chinese economy 
has also made it vulnerable for changes in the world demand. The Chinese export sector has aver-
aged over 35 per cent of the total production output of every year since mid 1980’s (Moore, 2002) 
and has since 1996 contributed one quarter of the global growth in international trade (Asia Pacific 
Review of Information, 01.08.2005). The relatively large size of the export sector implies that an 
unexpected demand switch would not only hurt the export sector severely but also the economy as 
a whole.  

With the globalisation process countries are relaying more and more on foreign demand for accu-
mulation of their production. Hence, realising what factors that determines the demand for export 
is of great interest. For countries such as China, which has focused to a large extent on export ori-
entated development of their economy, this is of even greater importance.  

Traditional export demand theories suggest that income in the importing country and relative 
prices affects foreign demand. However, theory also suggests that geographical distance plays an 
important role. In addition, patterns of FDI flows in Asian countries have proven to be closely in-
terrelated to trade expansion (Banga, 2002).   

Features of the exporting country naturally affect the significance of factors deriving demand. In 
addition, so does sector specific features, such as price and demand elasticity, capita insensitivity, 
technological advancement, factor prices, comparative advantage, and features of transportation 
(weight and vulnerability).  According to Moore (2002p18) China lacks industrial sector ap-
proaches to analyses of trade extension and development. Hence, it is of extra interest to take a 
sector approach when analysing export demand in China. 
China has in recent years increased not only their export of labour intensive goods but also in-
creased their production of technology-intensive products such as electrical machinery equipment 
(Fukao et al 2003). According to OECD statistics, products categorised as electronic machinery 
equipment has experienced the highest export growth in China from 1992-2003. During this pe-
riod it also constituted the highest share of total export in 8 out of 12 years. Thus, the sector is not 
only of great importance for Chinese export in absolute figures, its high growth during recent years 
may also imply a large significance for the future.  

Features of electrical machinery equipment exports is also interesting since it is a sector where 
China lacks comparative advantage1 (Lemonie, 2000 and Moore 2002p 303). In addition it is a sec-
tor were FDI in terms of Foreign Invested Enterprises (FIE)2 constitutes a great share of total 
produced output (Lemonie, 2000) 

This thesis will explore the determinants of demand for Chinas export of electrical machinery 
equipments, by estimating an export demand function covering two samples of countries during a 
12 year period. In addition we will discus the importance of the exporting sector in the Chinese 
growth miracle since 1972 and display some of the strategies behind this success. 

 
1 Lemonie (2000) indicates competitive advantage by estimate the sectors share of total export less its share in total 

imports. Moore (2002) refers to statements of the World banks (1994, p. 132) that concludes that Chinese firms 
were fare from developing a competitive advantage in the machinery and electronics sector   

2 Foreign invested enterprises (FIE) are Chinese incorporated enterprises owned fully by a foreign individual or a for-
eign legal person   
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1.1 Purpose 
The purpose of this thesis is to analyse how relative prices, GDP in importing country, geographi-
cal distance to importing country, and the importing countries FDI in China affects foreign de-
mand for electrical machinery equipment produced in China during 1992-2003.  

Additional factors that determine the export demand falls outside the scope of this thesis.  

1.2 Outline  
This thesis is divided in to six sections.  The first section briefly introduces the reader on the cho-
sen research topic, and gives insights on why this field of study is of interest. Section two provides 
the reader with information on the Chinese economy along with information on the electronic 
machinery equipment sector, FDI flows and the trade sector in China. In section three the export 
demand function is developed along with theories on trade and demand supporting the relevance 
of the chosen variables.  

The result of the empirical test and information on how the empirical test is conducted is given in 
section four. It includes the tested hypothesis and the data selection. The results are analysed in 
section five. The conclusions along with suggestions for future research areas are presented in sec-
tion six. 
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2 The Chinese Economy 
In a period of less than 30 years China has developed from a closed country in poverty with a 
stagnating economy to a nation that now is experiencing the fastest economic growth in the world 
(SIIA, 2005). Based on PPP methods used by International Monetary Fond (IMF) China has been 
the fastest growing economy since 1993 (Moore, 2002). Due to stagnating population growth 
China has also displayed great increase in per capita GDP which implies that poverty has de-
creased significantly, and living standard has increased with record figures (OECD, 2005b). 

China has naturally not encountered this growth in isolations, openness to global investments and 
trade has been the key success factor in Chinas astonishing economic development (Moore, 2002). 
However, since the export sector has served as the driving engine of the economy, Chinas growth 
is greatly dependent on foreign demand. Hence, an exogenous factor such as the demand from 
great importing countries is a crucial factor for the Chinese economy.   

It is important to understand features of demand to avoid excess supply since it can cause a drop 
in prises which will hurt manufactures and other players on the market. According to the forecast-
ing firm Lombard Street Research, there is excess capacity in lots of industries in China. Due to 
cheap access of financing from state owned banks, enterprises are investing in extended capacity 
instead of chasing sustainable profit growth. According to National Development Reform Com-
mission (NDRC) this industrial over capacity is of great concern since it could in coming years 
cause deflation and excess supply (Aisamoney, 01.09.2005) 

2.1 The Chinese Export Sector and its Achievements  
Since the opening up of the Chinese economy in 1972, China’s export has increased rapidly. From 
1978 to 2005 both export and import has increased more than ten-fold (SIIA, 2005) and China has 
since 1996 contributed one quarter of the global growth in international trade (Asia & pacific Re-
view World of Information, 01.08.2005).  

China is now (2005) the world’s fifth largest trading nation after US, Germany, Japan and France. 
The Citigroup in Hong Kong states that there are only some constitutional problems that prevent 
China from establishing itself as the leading global centre for production and trade (Asia & pacific 
Review World of Information, 01.08.2005).  

The Chinese authorities have since the early 1980s used a dualistic trade regime combining export 
promotion together with relatively strong import protective measures. Import protection normally 
hurts the export sector by raising cost of capital and imported intermediate input required for pro-
duction. Thus in order to neutralize this effect, export orientated industries has been subject to tar-
iff exemptions of imports. Since the mid 90’s, however, the level of protection has been progres-
sively lowered (Lemoine, 2000). 

The fact that China has been admitted in to the World Trade Organisation (WTO) indicates the 
desire of the government to maintain the drive towards trade liberalisation (Asia & pacific Review 
World of Information 01.08.2005). However, with a more open economy, greater forces of foreign 
competition for Chinese demand will occur (Asia & pacific review World of Information, 
01.08.2005). 

According to Lemoine (2000), China follows the classical theory of comparative advantage. He 
found (in 1998) that 75 per cent of Chinas export comes from sectors where China has a compara-
tive advantage. This ratio has, however, dropped during the last twenty years which can imply a 
distortion of the economy. Lemoine (2000) found that China has a comparative weakness in sec-
tors that are capital and technologically intensive (eg machinery, engines etc). Trade patterns 
shows, however, that it is in these sectors that exports are growing most rapidly (Lemoine, 2000).  
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Empirical findings show that FDI plays an important role in China’s export sector. A survey by 
OECD (2005c) indicates that foreign investors dominate the export sector accounting for over 
half of all overseas trade (Moules, 2005). 

International division of value added production chains is getting more and more common as in-
ternational companies are searching for cost reduction and productions of scale. Intermediate 
goods account for an increasing part of international trade as countries specialize in segments of 
production in which they have a comparative advantage. This is especially true for China, since it 
has been recognized as a part of this world wide basis for production and has developed a speciali-
zation in labor intensive stages of production. The share of processing products in total trade has 
increased faster than overall trade since 1980 and nowadays a large segment of China’s manufac-
turing industry is internationalised with respect to their capital, supplies and outlets (Lemoine, 
2000). 

Chinas greatest trading partners are US, Japan, Hong Kong, Taiwan, Singapore and South Korea.  
In 1998 they accounted for more than 75 per cent of Chinas total trade (Lemoine, 2000). When 
comparing patterns of export by region Asia is the largest receiver of Chinese exports followed by 
North America and Europe respectively (see diagram 1.1, in Appendix 1). Chinas largest bilateral 
trade flow is directed to Hong Kong. This does not naturally reflect “true” trade flows between 
the two regions. Hong Kong has historically worked as an intermediate between China and the 
rest of the developed world. Many western firms still use intermediaries in Hong Kong to do busi-
ness with China, to take advantage of the intermediate experience on business procedures in 
mainland China and to use Hong Kong’s exceptional logistics and shipping resources. However, 
Hong Kong’s role in China’s export has been declining over recent years, which may imply that 
products are being sold more often directly from China into the world market (Lemoine, 2000). 

One of the most striking aspects of Chinas export development has been its change in commodity 
composition. In 1980, primary materials were the largest category of Chinese export. Petroleum 
having the largest share of the export and manufactured goods only constituting less than half of 
total export. In 1985, a shift in export composition took place in favor for manufactured goods 
and by the millennium shift, 90 per cent of Chinese exports were manufactured goods (Moore, 
2002).  

According to Moore (2002) a country’s success as an export nation can be measured in terms of its 
registered trade surpluses. China has registered surpluses with an average of 30 billion between 
1995 and 2000 and according to US statistics the trade imbalances between US and China in-
creased more than eight-fold between 1990 and 2000. Export increased by 27 per cent to 413.6 
billion US dollars from 2003 to 2004, while import increased with 376 per cent to 384.9 billion, 
leaving China with a trade surplus of 25.5 billion US dollar (Asia & pacific Review World of In-
formation, 01.08.2005).  

As seen in Appendix 1, Diagram 1:2, China has displayed net trade surpluses every year except in 
2003 and the trend is towards an even greater trade imbalance. The imbalance has naturally caused 
criticism from the major Chinese importers and has prompted calls for limits on Chinese exports 
(Searjeant, 2005). Meanwhile, Chinese officials have often criticised the western world for hinder-
ing its rights to equality in trade (Moore, 2002 p5-6). 

China’s monetary policies are perceived by many as artificially suppressing the value of the Ren-
minbi (RMB) and some politicians blame the trade gap on an under valued Chinese currency (Asia 
& Pacific World of Information, 01.08.2005). In addition, China has been blamed for international 
oil prices reaching its highest levels for decades and job losses have been blamed on China as de-
veloped economies shift production to China (Searjeant, 01.11.2005). 

The Chinese economy and trade sector has proven to stand strong in times of economical turbu-
lence, while other economies in Asia suffered severely during the Asian financial crisis, China only 
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experienced minor effects to its economy. Surprisingly, China’s trade surpluses increased by 14 per 
cent during 1997 and 1998, when the crisis was at its peak (Moore, 2002).  

During the crisis, the Chinese Currency, RMB, appreciated in real terms against most other Asian 
countries. In addition, the FDI from the Asian countries dropped, and there was also a modest 
decline in exports to these countries. Economists therefore expected that this would have strong 
negative effects on Chinese export, since an appreciation makes the Chinese products relatively 
more expensive. However, since Chinese exports had a great share of processing activity with a 
large important content, the negative effect of a real appreciation on export competitiveness was 
partly offset by positive effects on the lowering of the cost of imported inputs. Thus, China man-
aged to uphold growth in export despite the turmoil in the economic environment (Lemoine, 
2000).    

2.2 FDI in China 
Within a few years, China’s reputation as the world’s workshop has been established beyond 
doubt, as an increased number of the industrialised economies shifted production to China. Chi-
nas success in attracting FDI has been just as impressive as its increase in trading power. FDI was 
authorised in 1979 in China as a part of the economical reform. It was introduced to bring in for-
eign capital, R&D and management skills (Lemoine, 2000). Since 1992, China has been the leading 
recipient of FDI among developing economies (Moore, 2002 p3). In 2002, China received a record 
figure of 52.7 billion dollars, which made China the top receiver of FDI (SIIA, 2005). In 2003, 
China’s FDI hit new record figures of 53.5 US billion dollars and accounted for more than half the 
total FDI inflow into the Asian Pacific region (Asia & Pacific World of information, 01.08.2005).  

The driving force behind China’s success in acquiring FDI has been; the liberal economic policies 
that have made the economic environment for investment favourable, the overall low cost of la-
bour, preferential tax treatment and the Chinese government’s efforts to bring regulations in line 
with international standards are all important contributing factors. In addition, the membership of 
the World trade organisation has made it easier for foreign companies to expand their operations 
in China (SIIA, 2005).  

Since 1986, the policies towards FDI have been very selective: It has encouraged FDI in preferred 
sectors with special treatment in terms of tariff exemption and fiscal reduction, while Foreign In-
vested Enterprises (FIE) have been subject to lighter tax burdens than state owned firms. This 
preferential treatment for FDI has disordered competition on the domestic and export market. 
Consequently the State Owned Enterprises (SOE) have achieved only modest export performance 
(Lemoine, 2000).  

There are three main legal cooperative forms for FDI that have been developed progressively, all 
of which are forms of Foreign Invested Enterprises (FIE) : Equity Joint venture (EJV) (1979), 
Cooperative Joint Venture (CJV) (1988) and fully foreign own enterprises (FOE) (1986). .In EJV, 
foreign capital must constitute 25 per cent and in CJV, profits are shared according to contract not 
according to capital invested (Lemoine, 2000). Other forms of FDI include Cooperate develop-
ment and FDI in share holdings. These forms, however, have marginal importance (Lemoine, 
2000). 

In the early 90’s the two forms of joint venture were most frequently used by foreign investors. 
However, their share has dropped (50 per cent to 32 per cent between 1993 and 1999) and now 
foreigners prefer to invest in fully owned enterprises which now dominate FDI (Lemoine, 2000). 

Fully foreign owned enterprises have on average concerned large projects and contributed to an 
increase in the average size of FDI. In the 1980’s, an average sized FDI project was 1-2 billion US 
dollars, while during the late 90’s an average project was 2-3 billion dollars (Lemoine, 2000). 

Since the mid 1990’s, FDI in China has accounted for a significant share of domestic investment, 
tax revenues, industrial output, export and jobs in China. Every year since 1996 foreign-invested 
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enterprises (FIE) have accounted for more than 40 per cent of China’s total export (Moore, 2002 
p3).  

There are many indicators pointing towards the major role of FDI in the Chinese economy. FDI 
inflow represented approximately 15 per cent of gross capital formation in 1994 and its share has 
stayed, fairly constant.  In 1998, FDI capital stock represented 25 per cent of Chinas GDP. FIE 
contributions in employment, investment and output were substantial. The amount directly em-
ployed by FIE was approximately 20 million, which is equal to 11 per cent of China’s non-
agricultural work force. Counting the jobs that FIE creates indirectly this could exceed 30 million 
(estimated in 1999) (Lemoine, 2000).    

FDI has been Chinas major source of financing since 1992; it has been far more important than 
other sources of financing such as foreign loans and portfolio investment. From 1992-1998, FDI 
provided China with 70 per cent of its external resources. Portfolio investment only accounting for 
12 per cent (Lemoine, 2000).   

2.2.1 Geographical Origin of FDI 

There is a strong geographical bias in origin of FDI in China. In the 1980’s three countries was re-
sponsible for 86 per cent of total FDI (Hong Kong accounted for 62 per cent, Japan for 14 per 
cent and US for 10 per cent). This pattern has, however, changed in more recent years when policy 
reforms have increased the confidence of investors from other countries. However, the Asian 
countries do still play a dominant roll. During the mid-90’s (1992-98), Asian countries accounted 
for more than 80 per cent. This was dominated by Hong Kong, which accounted for more than 
half of the total FDI inflow. Taiwan was ranked second with an contribution of 9 per cent, while 
Japan represented 8 per cent. The US had the largest number of non-Asian investors accounting 
for 8 per cent, followed by the European union, which together accounted for 6.5 per cent (UK 
being the largest European investor in China well ahead of Germany (Lemoine, 2000). The Asian 
crisis in the late 1990’s had a significant impact on the flow of FDI, since investments from Asian 
countries dropped radically. In addition, foreign investors from other regions became more cau-
tious before investing in any Asian country, including China (Lemonie, 2000).  

Since the late 90’s, Korea and Singapore have become more important (ranked 3rd and 6th respec-
tively in 1998). In addition, the EU has strengthened its position. In most Chinese statistics, FDI is 
registered as coming from the place where the investing firm is incorporated. This, however, may 
not collate with the actual home country of invested funds and leaves some countries with very 
much infiltrated values of FDI3 (Lemoine, 2000). 

The large figure displayed by Hong Kong reflects this issue. There are, in general, three phenom-
ena that are contributing to the infiltrated Hong Kong investment in China.  The first phenome-
non is “round tripping of investment”, which is when Chinese investors illegally transfer money to 
Hong Kong and then invest it in the mainland to benefit from preferred treatment of foreign in-
vestors. Secondly, a part of Hong Kong investment in China is in fact made by Chinese firms’ af-
filiates, which are incorporated in Hong Kong and listed on the Hong Kong stock exchange 
(called red Chips), where they raise funds for the exchange or from borrowing in China (Lemoine, 
2000). Thirdly, Hong Kong has historically and still continues to operate as an intermediate be-
tween China and the rest of the world in terms of capital flows (and for international trade). This 
was the case for investment by Taiwanese firms during the 90’s when direct investment in China 
was forbidden. It has also been the case for many western firms which use intermediates in Hong 
Kong to invest in China to take advantage of their better experience and knowledge of business 
dealings with the main land (Lemoine, 2000).  

                                                 
3 As an example Caiman Island is ranked thirteenth among investing countries in China. 
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It is in fact difficult to get a precise picture of FDI flow by country in China due to the Hong 
Kong bias. Sadly, the importance of flows passing through Hong Kong is unknown, while the 
amount of “truly” Hong Kong FDI is not actually known. There has, however, been an tendency 
for a decline in Hong Kong FDI during the 90’s (from 70 per cent in the 80’s to 42 per cent in 
1998). However, it is hard to estimate whether this display a decline in infiltrated figures (Lemoine, 
2000). 

There is a clear discrepancy between home country statistics and Chinese statistics on FDI. Con-
centrating on figures from 1998, the aggregated amount of funds invested by the six major inves-
tors, according to their own home statistics, was almost half the size of those given by Chinese 
data. The largest discrepancy was found in the US and the UK, where the home country data was 
only one third and one tenth of what official Chinese data displayed. One of the reasons for this 
may be that the UK and the US have many affiliates in Hong Kong, which they use for investment 
in China and thus are not reported in their home statistic data (Lemoine, 2000). 

2.2.2 Reason for Investment and FIE Contribution to Industrial Output  

According to surveys the reasons for investing in China differs depending on country of origin 
(Zhang, 1995; Tso, 1998; and Démurger, 2000). Asian firms have in the past been more motivated 
by cost considerations and export oriented industries. American and European firms are relatively 
more driven by market expansion strategies and producing for the domestic market.  Asian firms 
use their affiliates as a base of export production more than US firms, while European firms do 
this even less (Lemoine, 2000). 

The contribution of FIE to output more than doubled from 9 per cent to 21 per cent between 
1993 and 1997 and contributed 37 per cent of the growth in output during that period. Indicators 
also show that FIE are much more capital intensive than domestic firms. This is displayed by their 
fixed assets per employee, which is 58 to 109 thousand RMB. Thus, FDI production has a greater 
technological content than domestic firms. Affiliates from Hong Kong and Taiwan are, however, 
much less capital intensive than FIE from other regions. FIE also display much better perform-
ance in terms of profitability than domestic firms (Lemoine, 2000).  

2.2.3 FIE Specialisation Pattern and Comparative Advantages  

FDI has been largely concentrated to a limited number of sectors. In the 1980’s FDI was domi-
nated by investment in real-estate, tourism and exploration of China’s oil fields. However, after the 
authorities changed their policies towards FDI in the mid 1980’s the FDI pattern has gradually 
changed in the direction of the industrial sector and in favour of export orientated industries and 
hightech sectors. In 1993, 60 per cent of FDI was invested in the industrial sector. 

In 1997, ten sectors represented more than 64 per cent of FIE total output. FDI has had a larger 
specialisation in labour intensive industries and has played an important role for industrial devel-
opment and the structure of the industrial sector. China has, for example, developed production in 
sectors that China normally lacks comparative advantage, thanks to investment from abroad. Ac-
cording to Lemoine (2000), FDI was relatively less important in sectors were China had a revealed 
comparative advantage. In sectors where China had a comparative disadvantage however, 60 per 
cent of output came from FIE. Thus, there are many sectors in China that rely heavily on FDI. In 
a sector such as electrical machinery, FIE hold an above average share of output, 26.9 per cent 
(1997), while the electronic and telecommunication sector has an even higher reliability; approxi-
mately 63 per cent (1997) of output comes from FIE (Lemoine, 2000). In the future this structure 
may well change, since FDI in the long run implies more technological transfer and openness and 
hence may alter the pattern of comparative advantage.     
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2.2.4 FIE and Export   

In general FIE are much more export orientated than domestic Chinese firms. Their average ex-
port to output ratio was 40 per cent compared to domestic firms, which only had a ration of 9 per 
cent. Lemoine (2000) found that FIE played an important role in most export orientated sectors.   

A large segment (85%) of China’s industrial sector is internationalised with respect to their pro-
duction change, supplies, capital and outlets in FIE processing operations (i.e. transformations of 
intermediates goods and components to be re-exported) (Lemoine, 2000).  

2.3 Electrical Machinery Equipments (EME) 
Demand of electrical and electronic wares are, in general, extremely sensitive to the process of 
technical development (Glynn, 2005). As new high technological wares enter the market, demand 
for older and less advanced products drops at an extreme speed.  It is therefore of extra impor-
tance for producers to be up-to-date in terms of technological development and, if not being the 
leader in technology, at lest being close behind.  

Electrical goods sensitivity to technological enhancement makes it an interesting product group 
for demand studies, since it encompasses China’s development towards a nation competing with 
the western nations on the world market for high technological wares. 

The Chinese produced electrical and electronic products have historically been largely dependent 
on exports, meaning, that large shares of produced wares are being absorbed from abroad4 
(Lemonie, 2000). It is also a sector where FDI, in terms of Foreign Invested Enterprises (FIE), has 
constituted a great share of total produced output. Lemoine (2000) founds that FIE contribution 
to export growth in Electrical machinery sector was 81 per cent. In addition, he found that 77 per 
cent of growth came from FIE processing activities, which evidently has a strong effect on bilat-
eral trade.   

According to OECD (2001 and 2005a) statistics, products categorised as electronic machinery 
equipment (EME) are not only the biggest product category in Chinese export, but also have ex-
perienced the highest export growth in absolute terms. In 1992 EME constituted 9.6 per cent of 
the total Chinese export. In 2004, however, this share had risen to 22.3 per cent, which indicates a 
more than doubled share of total export and hence an increased importance for the exporting sec-
tor in China.  

Surprisingly, despite its large share of export, figures from OECD also indicate that China actually 
imports more EME products than it exports. From 1992 to 2004, China has been a net importer 
of EME 7 years out of 10, which can be seen in the appendix 1, figure 1:5.  

This is an interesting observation for the coming analysis, since it might indicate a deviation to the 
theory of comparative advantages of trade. However, it can also be a result from grouping prod-
ucts with some variations in their demand structure, meaning that some products under the same 
head groups are mainly exported while others are mainly being imported. Taking semiconductor as 
an example, although the growth of the semiconductor sector in China is much higher than the 
world’s average, the domestic sector only meets 20 per cent of domestic demand. Thus, many high 
end technological products still have to be imported from abroad (Asian Pulse 04.11.2005).  

Taking a closer look at the sub products groups it shows that the majority of products have actu-
ally been imported and exported in an equivalent amount during recent years (see appendix 1, fig-
ure 1.7). This pattern of intra industry trade has increased rapidly in electrical machinery industry 

 
4 Lemoine (2000) matches foreign trade and output (export/output) to determine the export orientations for various 
industries. He found a relatively high export reliability in Chinese produced electrical and electronic goods as heavily 
dependent on export (28%) (and among FIE in this sector 52%).   
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in the Asian region in general, which, according to Fukao et al (2003), steams from the high FDI in 
the sector. 

2.3.1 Government Influence on the EME Sector 

In measurements of revealed comparative advantage it has previously been found that China natu-
rally lacks comparative advantages in production of electrical wares 5 (Lemonie, 2000 and Moore, 
2002p 303). Like many other relatively high technological sectors, the EME sector is well sup-
ported by the government in China. It is supported by policies on land use, funds, taxation and 
loan. This has stimulated a move of the world’s electronically manufacturing industry to China and 
may have created a distortion in natural trading patterns (Asian Pulse, 04112005).   

The Chinese Authorities have worked to influence industrial development towards high techno-
logical production by implementing policies supporting their choice of “pillar industries”, where 
machinery and electronics is clearly stated as one of the preferred industries for government sup-
port and for FDI (Moore 2002).  

The chosen industries have grown rapidly in China. However, according to measurements by the 
World Bank, the success of these pillar industries has been relatively poor since they have had 
problems developing comparative advantages. Moore (2002) takes the electronics and machinery 
sector as an example of where the development of comparative advantage has been especially un-
appealing. The only areas of improvement in the machinery and electronic industry was in produc-
tion associated with processing operations for foreign partners. This indicates that FDI probably 
played an important positive roll in the development of this sector (Moore, 2002).  

Figures from the World Bank also displayed that the sector had a relatively high share of loss-
making state owned enterprises (SOE) (Moore 2002). This naturally leaves us to suspect that the 
industrial targeting policies have caused an inefficient allocation of resources in this sector (Moore 
2002 p304). 

2.3.2 A Product Group of Heterogeneity  

Products categorised as EME by OECD may not be a perfect set of homogeny products in terms 
of demand structure (see the different sub product groups in appendix 2).  The introduction of 
new technology might dissolve the demand for a product when a more technological advanced 
substitute is available on the market. This is evident when looking at the individual development of 
products categorised as EME (see the changes for each sub product in Appendix 1, figure 1.6). 
For example the largest sub sector in 1992 “radio reception appliances combined with clock 8527” (clock 
radio) made up 18 per cent of EME export. However, in 2004 it only constitutes 2 per cent. This 
can be compared to product 8525, transmissions for radio-telephony, radio-broadcasting for television, which 
has gone from constituting 1 per cent in 1992 to 16 per cent in 2004. This means that the basket 
of products that constitutes EME might change in proportion overtime although products still are 
fulfilling the same demand for the buyer. 

 
5 Lemonie (2000) indicates comparative advantage by estimating the sectors share of total export less its share in total 

imports. Moore (2002) refers to statements of the World banks (1994, p. 132) that conclude that Chinese firms were 
far from developing a competitive advantage in the machinery and electronics sector   
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3 Theoretical Framework 
The feature of trade functioning as an engine of growth has been recognised and excepted by most 
historian economists since the nineteen’s century, as it contributes not only to the efficient uses of 
recourses, but also since it transmits growth from one part of the world to an other. The famous economist 
Alfred Marshall (1890) stated, for example, that “the causes that determines economic progress of nations be-
longs to the study of international trade” (in Thirlwall 2003p 632). Recent work on economic growth has 
also found a strong correlation between growth and export. The feature of export serving as a de-
terminant of growth stresses the importance of the exporting sector and export development. 
Therefore, understanding features driving export demand becomes indirectly, but critically impor-
tant for economic development.  

3.1 International Trade 
In international trade theory the determinants and benefits of trade is often associated with the 
supply side of trade, focusing on reduction of production cost or reductions of factor prices. Thir-
wall (2002) states that this is a typical flaw of most models of trade and growth, since trade is also 
a function of the pressure of demand. 

When analysing trade and development, Thirlwall (2002) takes a Keynesian demand oriented ap-
proach by assuming that effects of demand becomes notable long before supply side effects. In a 
demand driven economy, export demand is the most important component of demand. This is 
due to two specific features of export demand. Firstly, export demand is emanating from outside 
the economical system, thus export is the only true component of autonomous demand (i.e. not 
affected by policies within the economy). Secondly, if assuming growth is driven by consumption, 
export enables purchase of imported content that might be rare within the country, but valuable 
for further development of the economy. In addition, if assuming that trade is liked with flows of 
technology, the country’s productivity and competition can be improved (Thirwall, 2002).   

3.2 The Determinants of Export Demand  
Since demand of a product is determined by the aggregate consumption patterns of consumers, an 
aggregated demand equation is derived from the utility maximizing theory of a single consumer. In 
consumption theory demand is mainly derived from the price and income effect of consumption.  
The effect of income and price are assumed to be specific for each good and customer and are 
displayed in the income elasticity and the price elasticity of consumption. A rise in income is as-
sumed to have a positive effect on consumption, where as a rise in prices are assumed to affect 
consumption negatively (Selvanathan and Selvanathan, 2003). 

The demand functions for an individual consumer have similar characteristics to a market demand 
function. Therefore, we can use the basics of the micro model by accounting for the price and in-
come when deriving the basics of an aggregate model for export demand. However, contrary to 
the micro model, variables need to be available on macro level (Selvanthan and Selvanthan, 2003).    

GDP is the optimal indicator of national aggregated income since it expresses the sum of aggre-
gate expenditures.  In most countries consumption absorbs the majority of GDP. The rate of 
GDP may not only affect the ability to consume, but as Selvanathan and Selvanathan (2003) have 
found, the rate of income will also proportionately redistribute consumption. This is in accordance 
to the Engel’s law, which implies that budget share of food is negatively related with GDP (food 
budget share decreases with rise of income). It can therefore be expected that countries with a 
high GDP per capita will demand relatively more non-agricultural products such as electrical 
equipment. Thus, in accordance to the micro level of consumption, we would suspect a positive 
relation between income expressed in GDP and demand of exported goods.   

In accordance to the basic model of consumption, a price rise is expected to have a negative effect 
on demand. Naturally, price is expected to have a similar effect on aggregated export demand. 
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However, when deriving a model for export demand, we have to account for price diversification 
among exporting countries. If export price differs (all other things being equal) it can be expected 
that demand will shift to the country offering the lowest prices. Consequently, we must put the de-
rived countries export price in relation to the rest of the world.   

Thirwall (2002 and 2003) forms an export demand function, which, in accordance to the discus-
sion earlier, focuses on the price and income effect of demand (determined by the elasticity of rela-
tive prices and foreign income):  

ε

η
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dt
t Z

p
p

x ⎟
⎟
⎠

⎞
⎜
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⎝
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=        ( )εη fp 0    3:1 

Where: Xt is the exported quantity at time t, 
Pdt/Pft Indicates the relative price at time t, which can be de-
rived by dividing domestic export price with competitors ex-
port price, 
Zft is foreign income at time t, 
η  is the price elasticity of export demand and 
ε is the income elasticity of export demand  

 

To account for the discrete rates of change of the variables, the natural log is used, thus the equa-
tion takes the following form:    

  ( ) ftftdtt Zppx lnlnln εη +−=        3:2

3.2.1 Additional Factors Affecting Demand  
Although relative prices and GDP can be seen as the basis of an export demand model, only ac-
counting for these variables will leave the model with some crucial short comings.   

Firstly, it implies that goods are demanded in isolation from other goods, which might be mislead-
ing, since goods naturally can have a very close relation to other commodities in the form of sub-
stitutes and complements (Selvanathan and Selvanathan, 2003). However, including this into the 
equation will make application to statistical figures exceedingly complex; complement and substi-
tute would have to be detected and weights would have to be attached to these wares in accor-
dance to their relation to the derived good. Therefore, any attempt of this sort will be excluded 
from the analysis in this thesis.  

Secondly, a model only accounting for relative price and income in the form of GDP implies that, 
when prices are held constant, the only thing that can effect and change bilateral export patterns is 
income change outside the economy. This assumption looks rather simplistic and logically there 
must be other determinants for export demand (Thirwall, 2002) 

3.2.1.1 Population-Characteristics and Consumer Preferences  

Population characteristics, such as the size of a country, population density, religious beliefs, and 
the proportion of young and old in the population, are features that might affect consumer prefer-
ences and demand (Selvanathan and Selvanathan, 2003). When deriving an aggregated demand 
function, including various countries would imply having to assume that these differences are null.  
Selvanathan (1993) tested to what extent the same demand equation can explain consumption in 
different OECD countries. He found that the average influence of taking tastes to be identical 
among countries was modest6. However, other researches have found that there are large obstacles 
                                                 
6 the weighted mean of RMSEs was 1.87 per cent for individual countries and 1.95 for the pooled model thus the dif-
ference was only 0.08 percentage points (see Selvanathan and Selvanathan, 2003) 
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when pooling countries to estimate a common demand system and that parameters of demand are 
likely to differ across countries7. This thesis aims to analyse factors influencing the growth of ex-
port demand, and, according to Berthelon and Freund (2004b), population characteristics are more 
likely to have a level effect than a growth effect. Thus, including dummies of this sort can be ex-
pected to have a minor effect. We will, therefore, exclude variables of this sort in the model. 

3.2.1.2 Distance and Regional Trade Agreement as a Barrier to Trade  

When discussing trade it is necessary to look into theories of economic geography, since location 
of production and market demand naturally affects bilateral trade and production patterns of 
countries. A pioneer in the development of a new framework for economic geography was Krug-
man (1991 and 1998) (Thirlwall, 2003). 

In Krugman’s (1991) modelling, transport cost, derived from distance and economies of scale, play 
a crucial roll in the localisation of production and trade. According to Krugman, where a firm 
chooses to produce is determined by the pull of the market demand on one side and the cost of 
trade on the other. Thus, to minimise trade costs, a company may seek to produce in a location 
where there is a high market demand. In contrast, if transport costs are low or insignificant, local-
isation of production may occur where it is geographically beneficial for production in terms of 
access to cheap factor of production, such as cheap labour or natural resources (Krugman’s, 1991). 

Summarising Krugman’s modelling, one would stress the theoretical importance of the cost in-
volved in transporting goods from one region to another. The importance of trade cost is sup-
ported by a large number of empirical analyses. Andersson and van Wincoop (2003) found that 
trade cost is on average almost twice as large as production cost for traded goods.  

Trade cost is built up by several components. However, the first that comes to mind is distance 
between trading countries. It is estimated that distance can increase trade cost significantly, not 
only through transportation from one harbour to the other, but also through the cost involved in 
assessing information about markets abroad and finding partners to trade with. 

Berthelon and Freund (2004a) found that distance has had an increased effect on trade during the 
last two decades (1980-2000), despite improvements and developments in global communication8. 
According to a research by Frankel (1997), a one per cent increase in distance leads to a four per 
cent decrease in trade.   

Preferential trade agreements such as the European Union, ASEAN etc., might explain some of 
the influences distance has on trade and, since these agreements are often made on a regional level, 
their effect may be included in the distance variable. On the contrary, Berthhelon and Freund 
(2004b) found that preferential trade treatments have a positive but small affect on trade and it did 
not affect the influence of distance in their regression.  Likewise, researches have found that even 
trade from countries engaged in fee trade agreement are largely affected by distance to trading 
partners (Berthhelon and Freund, 2004a). 

Vertical specialisation and the splitting up of value-added chain across countries may affect the 
significance of a distance variable. This is of extra importance if exported or imported inputs ac-
count for vast a share of the increase in trade, since decision of location of production in the case 

 
7 Many attempts has been maid by researchers to take an aggregate approach to the consumption patterns of coun-
tries: Selvanathan (1993), Clements and Theil (1996), Theil and Suhm (1981), Pollak and Wales (1987) used data from 
different countries to estimate a common demand equation and found that countries can not be pooled together to es-
timate a common demand system (see Selvanathan and Selvanathan, 2003) 

8 For other views see Rauch (1999), Engels and Rogers (1998) and Leamer and Levinsohn (1995) in Berthelon and 
Freund (2004a) 
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of a split up of production chain is often based on factors other than distance, for example, low 
cost of labour and availability of natural resourses (Berthhelon and Freund 2004a).     

Berthhelon and Freund (2004a) state that bilateral trade flow can be written as a function of in-
come and distance, where distance is assumed to have a negative influence on bilateral trade. A 
distance variable will be included in the equation in this thesis in a similar way.  

Including a distance variable (expressed as Ddf) into equation 3:2 gives us:  

( ) dfftftdft DistZppx γεη −+−= lnlnln       3:3

Where: γ indicates the effect of distance on trade flows. Distance is assumed to have a dampening 
effect on export flows.  

3.2.1.3 Foreign Direct Investment  

Foreign direct investment (FDI) is frequently discussed in the economic literature as an important 
driving factor of growth in developing economies. The traditional argument is that FDI enables a 
higher growth, since it increases the country’s capital stock above that of domestic savings. In ad-
dition, more recent studies have found evidence that FDI boosts the R&D development through 
technological transfers and technological spillovers, which also derives the growth of the economy 
(Lensink and Morrissey, 2001). 

Another frequently debated question, relevant for the scope of this thesis, is how FDI affects ex-
port in developing economies. The World Investment Report (UNCTAD1999) provides empirical 
evidence that FDI has had a positive impact on trade between nations. By statistical analyses car-
ried out on 52 developing economies, they demonstrated that a one per cent increase in FDI leads 
to 0.45 per cent rise in exports (Lemoine, 2000). On top of this, a study carried out by OECD on 
the impact of FDI in South East Asia provided evidence that FDI played a crucial role in boosting 
export orientated growth in its host countries (Lemoine, 2000).  

Lemoine (2000) lists several reasons why inward FDI increases trade in developing economies. 
Firstly, FDI improves the host countries export competitiveness through transfers of technologi-
cally. The transformation of technology may not only affect the foreign invested firms but may 
spillover to other domestic firms. Thus, FDI has both a direct influence of the competitiveness of 
host country’s industries.  Secondly, the domestic industries gains through FDI access to interna-
tional distribution networks, since trans-national cooperations have advantages in accessing for-
eign markets (masters industrial norms and standards). In addition, they provide the host country 
with links with final buyers through outward processing and sub-contracting. This may naturally 
also boost bilateral trade between the granting and receiving country of FDI. Thirdly, FDI implies 
more capital input, which enables firms to invest in more capital intensive high technological in-
dustries, such as electronic machinery equipment, in which markets are growing faster than for low 
technology products (Lemoine, 2000).    

Studies show that the impact of FDI on export can differ significantly due to various factors in the 
host economy, the investing country, the sector it enters and with the motive of the FDI. Banga 
(2002) found, for example, that US FDI had a significant positive effect on export in India, while 
Japanese FDI did not display significant figures. In China, Asian FIE are focusing on export pro-
duction, while American and European FIE are more focused on market expansion strategies, al-
though American firms are concentraring more on export compared with their European counter-
parts (Lemoine 2000). Thus, Asian FDI in China might have an higher effect on bilateral trade 
with China than FDI from other regions. 

Several prominent researchers have studied FDI influence on trade in China (Zhang, 1995; Sun, 
1998; and Kojima 1975).  When Zhang (1995) analysed the relationship between FDI and bilateral 
trade during the 1980’s he found evidence that the distribution of FDI by home country followed 
Chinas trade flow and that the variables had a significant positive correlations (Lemoine, 2000). 
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Sun (1998) also found that FDI was positively correlated to Chinas trade extension during the 
1978-1996 period (Lemoine 2000).   

Accordingly, one would expect a positive relation between FDI flows and bilateral trade patterns. 

Including a variable for FDI (expressed as Ffd) into equation 3:3 gives us:  

( ) fdfdftftdtt DistFZppx γδη −++−= lnlnlnln      3:4 

Where δ is the investment elasticity, which describes the influence FDI has on the quantity of ex-
ports



 Empirical Test  

 15

4 Empirical Test 
In the theory chapter it was found that GDP, relative prices, distance and FDI might determine 
demand for export. In the empirical test we will analyse whether this is the case for electrical ma-
chinery and equipments produced in China. Additionally, the time period chosen and the data se-
lection are presented in this chapter.   

4.1 Time Period Studied and Data Selection 
The time period chosen for this study is 1992-2003. This period is of special interest since it en-
closes China’s amazing rise as a trading nation and China’s shift of export commodity composition 
to more high technological products. In addition, several important reconstructions of the Chinese 
constitution have been made during this period, implying a more opened economy in favour of 
trade.  

Two sets of receiving countries are used in the analysis, including 23 and 125 countries respec-
tively. The samples are picked based on the availability of data. The smaller sample is a random se-
lection of OECD countries, while the larger sample is non-discriminating, covering “poor” and 
“rich” countries from all continents. A table of the countries included in the two samples are dis-
played in appendix 3. China’s autonomous administrative regions Macau and Hong Kong are 
treated as separate entities in this analysis, since they have a separate political, legal and economical 
regime. In addition, they did not belong to China in the beginning of the examined time period. 
Taiwan shares the same treatment, since its political belonging is a disputed issue 

The value of export and the figures used to calculate relative prices are collected from OECD´s 
database HS 1988 and 1996 and are expressed in 1 000 US dollar. Since pre-trade relative prices of 
commodities are not available, relative prices must be calculated using observables that can indi-
cate relative prices. In this thesis, prices are calculated by using available data on value of export 
and dividing this with data on quantities exported. Relative prices are found taking China’s average 
export prices to the importing country divided by the average exporting price offered by the rest 
of the world. Gross Domestic Product (GDP) are collected from the US Energy Information 
Administration (2003) and are expressed in 1 000 US dollars, using year 2000 annual average for-
eign exchange rate. FDI figures are expressed in 1 000 US dollars and are collected from Chinas 
Council for promotion of international trade (2005). Distances are measured in 1000 of km be-
tween Beijing and the capital city in the importing country, and are collected from Indo (2005). A 
summary of the variables’ characteristics is found below.  

Table 1 Characteristics of the variables 

Vari-
ables 

Labels Currency 
Time 
pe-
riod 

Statistical sours 
Quality 

/reliability  
of statistics

Z GDP 1 000 US Dollars 2000 
annual average foreign 
currency market ex-
change rate 

1992-
2004 

Energy Information Administration (EIA), sta-
tistical agency of the US department of Energy 
and US provider of policy-independent data  
Indirect sours: International Monetary Fund  

High 

F FDI Expressed in 1 000 US 
dollar  

2000- 
2004 

Chinas Council for promotion of international 
trade (CCPIT)  

Medium 

Dist Distance Expressed in 1000km  - indo.com  High 
X Value of 

Export 
expressed in 1 000 US 
dollar  

1992-
2004 

OECD High 

(Pc/ 
Pw) 

Relative 
Price  

Export price divided 
by the world price  

1992- 
2004 

OECD 
 

Medium 
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In the regression analysis the data is pooled in cross country section. To account for insufficient 
data on FDI and Relative prices, four separate regression analysing will be conducted in the em-
pirical test. The Chinese Council for promotion of international trade (CCPIT) only provides fig-
ures of bilateral FDI flows for 2000 and forward. Thus the influence of FDI will only cover the 
later period, namely 2000-2003. A smaller sample of OECD countries are selected to test the rela-
tive price variable, since data on quantity of export is not obtainable for the majorities of countries 
trading with China  
To account for seasonality and idiosyncratic shocks, the data is converted to four year average val-
ues. The figures are also logarithmised to account for the linearity and the elasticity of the model.  

4.2 Model Formulation 
The empirical test is based on equation 3:4. However to conduct a pooled cross selection, regres-
sion dummies have to be added in the model to separate the different time periods from each 
other.  Considering this, the model takes the following form   

( ) 36254321 lnlnlnlnln DDppFDistZx wijjjij ββββββα ++−++−+=   (4.1)

Where lnXij is the logarithmized Chinese export to country j of electrical machinery equipment. lnα 
is the intercept in the regression line, which represent the countries export intensity and the vari-
able values in time period 1 (1992-1995). Ln (Pi/Pw) is the logarithm of the relative price. lnZj is the 
logarithm of country j average GDP.  lnFij is the logarithm of country j direct investment in China. 
Distij represents the distance from Beijing to the importers capital city. D2  and D3 are dummy 
variables representing time period 2 (1996-1999) and 3 (2000-2003). For the logarithmical vari-
ables, the beta values display the elasticity for the variables.  

As stated earlier the empirical test is split up into four separate regressions all based on equation 
4.1. 

Regression A:  

 342321 lnlnln DDDistZx ijjij ββββα ++−+=      (4.2) 

This is the key regression since it covers both the larger sample of countries and the whole time 
span from 1992 to 2003. It is the regression that has the greatest number of observation and hence 
the most significant for trade with China during the set time frame.  

Regression B: 

ijijjij FDistZx lnlnlnln 321 βββα +−+=       (4.3) 

This regression also covers the larger sample of countries. It is composed to test for the influence 
of FDI on Chinese export of EME. Since The Chinese Council for promotion of international 
trade (CCPIT) only provides figures of bilateral FDI flows from 2000 and onwards, the influence 
of FDI will only cover the later period, namely 2000-2003.  

Regression C:  

( ) 3524321 lnlnlnln DDppDistZx wiijjij βββββα ++−−++=     (4.4) 

This regression is composed to test for the influence of relative prices. Since data on quantity of 
export is not obtainable for the majority of countries trading with China, a smaller OECD sample 
have been selected to test for this variable.  

Regression D:  

( )wiijijjij ppFDistZx −−+++= lnlnlnlnln 4321 ββββα     (4.5) 
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Here, all variables are composed into one regression. The regresion covers the smaller OECD 
samples and only accounts for period 3 (2000-2003). Due to the low number of observations, this 
regression can not alone explain the patterns of export demand of EME, but it is an important 
tool to see how all the variables interact when combined in one single model.  

4.3 Test Results 
The regressed beta values and t values for the variables in all four regressions are summarised in 
table 2. In addition a more detailed description of the statistical findings is found in the text below 
the table. 

Table 2 Regression results 

 R2 Z Dist F Pc/Pw α 

  β t β t β t β t  

Regression A 0.739 1.016** 27.665 -0.09** -4.736 - - - - -7.797

Regression B 0.779 0.781** 9.532 -0.07* -2.289 0.196** 3.499 - - -3.939

Regression C 0.779 1.049** 13.036 -0.247** -5.268 - - 0.47** 2.706 -6.389

Regression D 0.794 0.554* 2.546 -0.085 -0.887 0.345* 2.682 0.243 0.951 -1.144

** Correlation is significant at the 0.01 level  
 * Correlation is significant at the 0.05 level 

 

Regression A: testing for the influence of GDP and distance on EME export for a sample of 125 
countries, including dummy variables for every four year period. 

The regression analysis implies that GDP and distance explain 74 per cent of foreign demand for 
Chinese produced EME. As suspected, GDP displays a significant positive coefficient while dis-
tance display a significant negative coefficient. The result of the regression analysis stresses the im-
portance of importers income; if importers GDP increases by one per cent, their import of Chi-
nese EME increases by an equivalent amount.  

To detect multicollinearity among the variables and to display the weight of each independent 
variable in isolation, Pearsons correlation test is run on the data. The test shows that GDP in isola-
tion can explain 80 per cent of the movements in EME export, while distance can explain 27 per 
cent.  This test again indicates the significance of GDP and distance for EXP.  

Regression B: testing the influence of FDI, GDP and distance on EME export for a sample of 
125 countries, during period 3 (2000-2003).  

The regression analysis implies that GDP, distance and FDI explain 78 per cent of foreign demand 
for EME. Thus, adding FDI to the model increases the accuracy of the regression by four per cent 
units.  The beta values follow the predictions of the model; GDP and FDI display a significant 
positive beta value while distance display a significant negative value. The significance level of dis-
tance has decreased in comparison with the results in regression A, and adding FDI to the model 
has lowered the relative importance of both GDP and Distance. The regression predicts that in-
creasing importer’s FDI by 10 per cent, yields a two per cent increase in Chinese EME demand, 
while increasing GDP by per cent yields an 8 per cent increase in bilateral Chinese EME export.  

Pearson correlation test shows that GDP in isolation can explain 85 per cent of the movements in 
EME export, while distance can explain 30 per cent and FDI 75 per cent. Correlation test also in-
dicates a correlation among the independent variables; GDP and FDI correlate by 0.7 and Dis-
tance and FDI correlates by 0.38. Correlation between Distance and GDP is insignificant.  
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Regression C: testing the influence of relative price, GDP and distance on a sample of 23 OECD 
economies, including dummy variables for every four year period. 

The regression analysis implies that relative price, distance and GDP explain 88 per cent of foreign 
demand for EME.  Distance displays a significant negative beta value, while GDP and relative 
price display a positive beta value. The fact that relative price (Pc/Pw) has a positive relation with 
export does not follow the predictions of the model. In theory, all things being equal, higher price 
leads to a reduction in demand, assuming normal goods. 

Pearson correlation test shows that GDP in isolation can explain 77 per cent of the movements in 
EME export, while distance can explain 26 per cent and Relative Price 12 per cent. Correlation 
test also indicates a correlation among the independent variables; GDP and relative prices corre-
late with -24 per cent and Distance and relative price correlates with 24 per cent. Correlation be-
tween Distance and GDP is insignificant.  

Regression D: testing the influence of GDP, distance, FDI and relative price on a sample of 23 
OECD economies, during period 3 (2000-2003). 

The regression analysis implies that GDP, distance, FDI and relative price explain 88 per cent of 
demand for Chinese produced EME in this sample of OECD economies. GDP and FDI display 
significant positive beta values, while distance and relative price are insignificant. In addition, the 
unpredicted positive sign of relative price remains in this regression. The degree of freedom in this 
model is 28. This low figure might explain the low significance level of relative price and distance. 
The regression predicts that increasing importer’s GDP by 10 per cent, yields a 5 per cent increase 
in bilateral Chinese EME export, while increasing FDI by 10 per cent, yields a 3 per cent increase 
in Chinese EME demand. It also predicts that increasing relative price by 10 per cent, yields a 2 
per cent increase in bilateral Chinese EME export. 

Pearson correlation test shows that GDP in isolation can explain 77 per cent of the movements in 
EME export, while distance can explain 29 per cent FDI 86 per cent and relative price 18 per cent. 
The figures for Distance and relative price are insignificant. The Correlation test also indicates cor-
relation among the independent variables; GDP and relative FDI correlate by 69 per cent, while 
correlation between Distance and GDP is insignificant  
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5 Analysis 
The fact that this analysis considers two different samples and two different time spans makes 
it exceedingly complex. However, one can still find some common patterns. 

The high  R square values of all four regressions ranging from 74 per cent to 79 per cent (on 
average 77 per cent),  indicate that the variables included in this analysis can very well be used 
to explain foreign demand for Chinese produced EME. As expected, increasing the numbers 
of variables included in the model raises the fit of the regression and reducing the sample size 
naturally reduces the significance level of the variables.   

As predicted in the theory chapter, we found evidence that income in the importing country 
largely influences the demand for Chinese EME. The income variable was highly significant in 
all four regressions, with beta values reaching from 0.5 to 1. The regressions, including pooled 
data (regression A and C), indicate constant returns to scale for the income variable (thus in-
creasing GDP with any amount would imply an equal increase in EME export). Seemingly, us-
ing the OECD sample of countries and adding relative price to the model does not affect the 
influence of GDP. However, adding FDI to the model and only testing for time period 3 
(2000-2003) appears to reduce the influence of GDP. This can partly be explained by the fact 
that the model use logarithmicsed values, thus adding more variables may lower the relative 
influence of GDP. Alternatively, it might indicate that income variable has become less impor-
tant in later years.  

The importer’s level of FDI in China also appears to influence bilateral trade. When added to 
the regression, the FDI variable displays a positive significant beta value stretching from 0.2 to 
0.35, therefore, indicating that a country having 10 per cent higher FDI than the average rate 
of investment will import 2 to 3.5 per cent more than the average importer. The correlation 
test indicates that there are indications of multicollinearity between FDI and GDP. However, 
this is not a surprising finding. In fact, basic macro theory states that income and investment 
share a positive relation and, apparently, this is also the case for overseas investment. How-
ever, since the correlation is far from absolute and since the rest of the model does not seem 
to be distorted by the multicollinearity between these variable, we will disregard this issue.  

The analysis predicts that distance between countries affect bilateral trade depressingly.  This 
is in accordance to the findings of Wincoop (2003) and Frankel (1997). However the OECD 
sample appears to be less sensitive to distance than the larger sample.  

The comparative strong purchasing power of the OECD economies may cause the differences 
between the samples. The relative high labour cost in these countries may also imply that the 
benefits gained in access to low wage labour offsets the cost of distance. The high rate of ver-
tical specialisation in the EME sector and the splitting up of value-added chain across coun-
tries may affect the significance of a distance variable. It is common that head offices are lo-
cated in OECD economies, while production and manufacturing are located in low cost coun-
tries, such as China. This naturally effects trade patterns to these countries regardless of dis-
tance. 

Contrary to what was assumed in the theory chapter, relative price (Pc/Pw) seems to have a 
positive effect on EME export. This may at the first glance seem unrealistic, however, there 
are features of the model and the Chinese export sector that might explain this finding9.  

 
9 In theory, all things being equal, higher price leads to a reduction in demand, assuming normal goods. 
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Firstly, relative prices in this model do not compare price levels of absolute homogenous 
products. Therefore, effects from quality level or technological advancement of the exported 
goods are also included in this variable. Assuming that goods are being priced on the basics of 
an open absolute competitive market, higher price of Chinese EME might indicate that the 
quality or technology (and, therefore, the value of these goods) is simply higher than other 
imported goods on the market.   

Secondly, the high rate of intermediate products in EME export might cause this phenome-
non. Since many companies are active on a global basis and are importing or exporting goods 
between facilities in different countries, price may not be determined on the basics of compe-
tition, but rather to suite tax policies and balance sheets.   

China’s monetary policies are perceived by many as artificially suppressing the value of the 
RMB to enhance export (see discussion in chapter 2.1). If this price insensitivity is accurate for 
other sectors than EME, it might not be of crucial importance to suppress the value of the 
RMB.  

The intercepts are negative in its logarithmic form which implies that it has a value between zero 
and one in the antilog form. This number indicates Chinas export insensitivity, reflecting the share 
of the importing countries budget that is consumed on Chinese goods. 

When plotting the regression (seen in Appendix 4), one can see that the observed values are very 
well in line with the predicted regression line for all four regressions. However, when examining 
the results country by country, there are some noticeable exemptions.  

In regression A, Hong Kong and Iceland have the highest average residual value. Adding FDI to 
the model appears to decrees the misalignment, but the two countries are still in the top four in 
terms of departure from expected values. In addition to Hong Kong and Iceland, Benin (in West-
ern Africa) and Seychelles (which is an archipelago nation of 115 islands in the Indian Ocean), 
have high residual values in regression B. For Seychelles, adding FDI increases misalignment to 
expected values.  

As expected by the displayed R2 values in the regressions, FDI reduces the residuals displayed by 
examined countries on average. However, 37 of the examined countries seem to depart more from 
expected values when FDI is added to the regression. This may be due to a divergence in reason 
for investment in China (discussed in Chapter 2.2). If FDI is put into processing activities (split-
ting up of value chains to cut cost for the foreign firm), it can be suspected to have a larger affect 
on bilateral trade than if it is aimed at reaching domestic market. In addition, FDI in Chinese sta-
tistics are registered as coming from the country where the company is incorporated. This, there-
fore may not concede with true bilateral FDI flow (see discussion in chapter 2.2.1). 

Looking at the influence of relative price (only for OECD sample), Hong Kong and Island still 
have the strongest misalignment to expected values. When all variables are put into the same re-
gression Hungary, Mexico, Hong Kong and Island display the highest residual values.  

Hungary and Mexico have relatively small residuals in regression A-C on both sides of the regres-
sion line, going from negative in period one to positive in the later periods. The high divergence in 
regression D might be explained by the positive value of the relative price variable, while including 
FDI seems to have an adverse effect on export quantity. 

Seychelles and Iceland have strong negative residuals, while Benin and Hong Kong have strong 
positive residuals for all periods and in all regressions, thus indicating that their import to China is 
much lower or higher than what can be expected, according to the variable values.  Therefore, 
variables which are not included in this thesis might explain this large divergence.  
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In chapter 2.1, the historical Hong Kong bias was discussed (that Hong Kong was often used as a 
bridge for export flows between mainland China and the rest of the world, thus not indicating true 
bilateral trade flow). This might explain why Hong Kong has the largest positive residuals. There is 
also indications that the Hong Kong bias has declined over recent years, as shown when the re-
siduals seem to convert to the regression line in later periods, this is in accordance with the find-
ings of Lemoine (2000).   

The Hong Kong bias also includes bilateral patterns of FDI (see chapter 2.2.1), FDI flows from 
Hong Kong also includes FDI that originates in other countries using Hong Kong as a bridge into 
China. Thus, when including the FDI variable (regression B) in the analysis, the residual value de-
crease significantly. This is because the Hong Kong part of FDI flows that originate from other 
countries might crowd out the effect of infiltrated export figures.  

Hong Kong is also (since 1998) a part of Peoples republic of China (PRC). In addition, they share 
similar culture and language. 

In general, adding variables tends to reduce the residuals. This may only be caused by the fact that 
each variable cures more of the factors that determines export. However, it can also be influenced 
by a smaller sample size or lower amount of observation, which is used in regression B, C, and D. 
For example, using the smaller OECD sample, which can be expected to be more homogenous, 
naturally reduces the residuals on average.    
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6 Conclusions 
The purpose of this thesis was to compose an export demand equation for Chinese Electrical ma-
chinery equipment, examining how relative prices, GDP in importing country, distance to import-
ing country and the importing country’s FDI in China affect foreign demand in this sector. Due to 
insufficient data, for some of the explanatory variables, four separate regression analyses were con-
ducted, testing for FDI and relative price on two different samples and different time spans.  

The results showed that the independent variables included in the analyses could explain up to 79 
per cent of the bilateral export flow of EME. Thus, GDP, FDI, Distance and relative prices can be 
used to explain a large proportion of foreign demand for Chinese produced EME.  

According to the empirical test, most important for EME export demand was income in the im-
porting country. An increase in the importers GDP by one per cent was found to increase EME 
export by, on average, 0.85 per cent. An equal increase in FDI implied a 0.28 per cent increase in 
export. Distance was found to influence the EME export negatively. The OECD sample appeared 
to be less sensitive to distance than the larger sample. Contrary to what was assumed in the theory 
chapter, relative price (Pc/Pw) seemed to have a positive effect on EME export. This implausible 
finding may be caused by quality heterogeneity of products included in the EME sector and the 
large proportion of intermediate products incorporated in Chinese EME export.  

Adding variables increases the fit of the model. For example, adding FDI improved accuracy by 5 
percentages. However, for 37 of the examined countries, including FDI caused them to depart 
more from the regression line. Plausibly, this was caused by a deviation in purpose of FDI. FDI in 
processing activity is suspected to enhance bilateral export, while FDI aimed at supplying domestic 
market might only enhance export in general.  

Hong Kong and Iceland departs strongly from the regression line and displays strong positive and 
negative residual respectively. The departure of Hong Kong might be explained by infiltrated ex-
port figures (discussed earlier in this thesis), capturing not only the bilateral flows between China 
and Hong Kong, but also flows from other countries using Hong Kong as a bridge to do business 
in mainland China. 

The complete answer as to why some of the examined countries depart further from the regres-
sion line than others will not be found in this thesis. However, plausibly the explanation lies in fac-
tors not included in this analysis; such as consumer preferences, technology levels in importing 
country, export/import barriers, prejudices, logistics and cultural barriers.  However, according to 
the findings in this thesis (i.e. the large R square value of the regressions) these determinants of 
demand may, on average, only have limited influence on export of EME.  

6.1 Suggestions for Further Research 
It would be interesting to examine EME produced in another country. In addition, other product 
groups could be tested in a similar way. Analysis like this would enable us to see whether the find-
ings in this thesis are typical for China or typical for EME goods.   

The large deviation of Hong Kong, supports Lemoine’s (2000) findings of a Hong Kong bias in 
terms of trade demand.  It would be interesting to test how large this Hong Kong bias truly is. 

In this thesis we do not discuss factors driving FDI in China. This would also be an interesting 
field of study. FDI flows in this thesis are not sector divided, but if statistics were to be found on 
bilateral FDI flows only directed to the EME sector, a new test may find a larger influence of FDI.    
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Diagram 1.1 Chinese Export by Region in US dollars from 1992 to 2003  

(OECD, 2005a and OECD, 2001). 
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Diagram 1.2 Chinas net Export of Goods and Services in US dollars (OECD 2005). 

0
20000000
40000000
60000000
80000000

100000000
120000000
140000000

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4

Export
Price

Diagram 1.3 Export price per unit electrical machinery equipment vs. Export value 
(OECD 2005). 
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Diagram 1.4 Export development of Chinas 3 largest export sectors  
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Electrical Machinery Equipment
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Diagram 1.5 Net export of EME from 1992 to 2004 (OECD, 2005)  
 

Diagram 1.6 Development of subgroups share of export 2004 vs. 1992  
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Diagram 1.7 Export vs. import in sub group sectors (OECD, 2005) 
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Appendix 2 
EME subgroups  

8501   Electric motors and generators (excluding generating sets) 8525   Transmissn app for radio-telephony radio-broadcastg; television camer
8502   Electric generating sets and rotary converters 8526   Radar apparatus, radio navigational app & radio remote control appara
8503   Parts suitable for use solely/princ with machines of hd no 85.01/85.0 8527   Reception app for radio-telephony/radio-broadcastg w/n combi w a cloc
8504   Electric transformer, static converter (for example rectifiers) & ind 8528   Television receivers (incl video monitors & video projectors)
8505   Electro-magnets; permanent magnets; magnetic chucks; clutches & brake 8529   Part suitable for use solely/princ with the app of headg no85.25-85.2
8506   Primary cells and primary batteries 8530   Electrical signallg/traffic control equip for rlwy/road... o/t hd 860
8507   Electric accumulatr, incl separatr therefr, w/n rectanglr (incl squar 8531   Electric sound/visual signallg app (ex bell/siren, burglar/fire alarm
8508   Electro-mechcl tool for wrkg in the hand, w self-contd elec-motor 8532   Electrical capacitors, fixed, variable or adjustable (pre-set)
8509   Electro-mechanical domestic appliance, w self-containd electric motor 8533   Electrical resistor (incl rheostats & potentiometers), o/t heatg resi
8510   Shavers and hair clippers, with selfcontained electric motor 8534   Printed circuits
8511   Electrical ignition/starting equip, ex spark plugs/starter motors, et 8535   Electrical app for switching (ex fuse, switche, etc) exceeding 1000 v
8512   Electrical lighting/signalling equip, windscreen wipers, defrosters, 8536   Electrical app for switchg (ex fuse, switche, etc) nt exceedg 1000 vo
8513   Portabl electric lamp designd to functn by batt/magneto... o/t hd 851 8537   Board, panels & o bases, equipped w two/more app of hd no 85.35/85.36
8514   Industrial/laboratory elec furnaces & ovens; o ind/lab heating equipm 8538   Part suitable for use solely/princ w the app of hd no85.35, 85.36/85.
8515   Electric, laser/photon beam/plasma arc solderg with cut capabilities, 8539   Electric fi/dschg lamps, incl sealed beams & ultra-violet lamps; arc-
8516   Electric instantaneou water heater, space htg; hair-dressg ex hair dr 8540   Thermionic, cold cathode valves & tube (ex vac/ga filld, tv camera tu
8517   Electric app for line telephony/line telegraphy, incl curr line syste 8541   Diodes/transistors & sim semiconductor devices; light emitting diodes
8518   Microphones & stand; loudspeaker; headphone/earphone; sound amplifier 8542   Electronic integrated circuits and microassemblies
8519   Turntable (record-decks), record-player, & o sound reproducing appara 8543   Electrical mach & app having individual function, nes/incl in thi cha
8520   Magnetc tape recordr & sound rec app, w/n incorp a sound reprdc devic 8544   Insulated wire/cable & o insul elec conductors w/n fitted w connector
8521   Video recording or reproducing apparatus 8545   Carbon electds/brushes/lamp carbons & o art of graphite or other carb
8522   Parts and accessories of apparatus of heading nos 85.19 to 85.21 8546   Electrical insulators of any material
8523   Prepard unrecordd media for sound record/sim record, o/t prod of ch 3 8547   Insulating fitting for elec mach, app/equip o/t insulator of hd no85.
8524   Record, tape, recordd for sound, incl matrice for the productn of rec 8548   Electrical parts of mchy/app, not specified/incl elsewhere in this ch

PRODUCT
85     Electrical mchy equip parts thereof
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Apendix 3 
Countries included in the lager sample  

AGO:Angola GTM:Guatemala NZL:New Zealand 
ALB:Albania HKG:Hong Kong China OMN:Oman 
ARE:United Arab Emirates HND:Honduras PAK:Pakistan 
ARG:Argentina HUN:Hungary PAN:Panama  
AUS:Australia IDN:Indonesia PER:Peru 
AUT:Austria IND:India PHL:Philippines 
AZE:Azerbaijan IRL:Ireland PNG:Papua New Guinea 
BDI:Burundi IRN:Iran POL:Poland 
BEN:Benin ISL:Iceland PRI:Puerto Rico 
BGD:Bangladesh ISR:Israel PRT:Portugal 
BGR:Bulgaria ITA:Italy PRY:Paraguay 
BHR:Bahrain JAM:Jamaica QAT:Qatar 
BLR:Belarus JOR:Jordan ROM:Romania 
BOL:Bolivia JPN:Japan RUS:Russian Federation 
BRA:Brazil KAZ:Kazakstan RWA:Rwanda 
BRB:Barbados KEN:Kenya SAU:Saudi Arabia 
CAN:Canada KGZ:Kyrgyzstan SEN:Senegal 
CHE:Switzerland KHM:Cambodia SGP:Singapore 
CHL:Chile KOR:Korea SLE:Sierra Leone 
CMR:Cameroon KWT:Kuwait SLV:El Salvador 
COL:Colombia LAO:Lao  SUR:Surinam 
CRI:Costa Rica LBN:Lebanon SWE:Sweden 
CUB:Cuba LBY:Libyan Arab Jamahiriya SVN:Slovenia 
CYP:Cyprus LKA:Sri Lanka SYC:Seychelles 
DEU:Germany LVA:Latvia SYR:Syrian Arab Republic 
DMA:Dominica MAC:Macau TGO:Togo 
DNK:Denmark MAR:Morocco TUN:Tunisia 
DOM:Dominican Republic MDG:Madagascar TUR:Turkey 
DZA:Algeria MDV:Maldives TWN:Chinese Tapei 
ECU:Ecuador MEX:Mexico TZA:Tanzania 
EGY:Egypt MLI:Mali UGA:Uganda 
ESP:Spain MLT:Malta UKR:Ukraine 
EST:Estonia MNG:Mongolia URY:Uruguay 
ETH:Ethiopia MOZ:Mozambique USA:United States 
FIN:Finland MUS:Mauritius UZB:Uzbekistan 
FJI:Fiji MYS:Malaysia VEN:Venezuela 
FRA:France NER:Niger VNM:Vietnam 
GAB:Gabon NGA:Nigeria VUT:Vanuatu 
GBR:United Kingdom NIC:Nicaragua YEM:Yemen 
GIN:Guinea NLD:Netherlands ZAF:South Africa 
GNQ:Equatorial Guinea NOR:Norway ZWE:Zimbabwe 
GRC:Greece NPL:Nepal  

 

Countries included in the OECD sample  

AUS:Australia FIN:Finland ISL:Iceland PRT:Portugal 
CAN:Canada FRA:France ITA:Italy SWE:Sweden 
CHE:Switzerland GBR:United Kingdom JPN:Japan TUR:Turkey 
DEU:Germany HKG:Hong Kong China MEX:Mexico TWN:Taiwan/Tapei  
DNK:Denmark HUN:Hungary NOR:Norway USA:United States 
ESP:Spain IRL:Ireland NZL:New Zealand  
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Appendix 4     
Regression A 

Diagram 4:1 Residual plot of regression A  

 

Diagram 4.2 Residual derivation from normal of regression A 

 

 

Regression B 

Diagram 4.3 Residual plot of regression B 

 

Diagram 4.4 Residual derivation from normal of regression B 
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Regression C 

Diagram 4.5 Residual plot of regression C  

 

Diagram 4.6 Residual derivation from normal of regression C 
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Regression D 

Diagram 4.7 Residual plot of regression D 

 

Diagram 4.8 Residual derivation from normal of regression D 
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