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ABSTRACT 

The global economy is being rapidly restmctured under the impact of the information 
technology revolution, moving towards knowledge-intensive economic activities. There is 
now in the literature a range of theories that provide a rationale for a link between industrial 
stmcture and competitiveness. One implication of such theories is that there may be leading 
industrial sectors, particularly important in factors driving growth, such as innovation and 
the generation and diffusion of knowledge. Expansion of such sectors can change the 
frajectory of economic development and foster growth of national income and welfare. 

The issue of the role of industrial stmcture, and of the computing and electronics industries, 
in growth and competitiveness are approached through the experience of particular 
industrialised and developing economies. Central attention is given to considering the role 
of computing and electronics industries in the growth and competitiveness of East Asian 
nations over the period 1970-1995. This empirical analysis is undertaken in three parts. Part 
B documents the changing pattem of industrial stmcture of manufacturing trade over the 
period 1970-96, and the increasing role of the computing and electronics industries in most 
economies over that period. Part C looks beneath the initial measures of industry stmcture, 
to examine the nature of the computing and electronic products produced and fraded, and at 
the extent of segmentation across countries in the products produced. Part D provides an 
analysis of productive activities in the electronics and other industries in selected countries, 
focussing on productivity, labour costs and income generated, and hence on whether there 
is process segmentation across countries in the computing and elecfronics industries. 

There are several main conclusions emerging from this research. One is that it is possible to 
identify the composition of an advanced industrial stmcture, conducive to income 
generation, at a particular time and stage of technological development. In the late 1980s 
and early 1990s, the computing and electronics industries played a central role in an 
advanced industrial stmcture. Over the 1970-1996 period there was a substantial shift 
towards an advanced industrial stracture, which was especially pronounced in many East 
Asian countries. In most cases, the main reason for this shift was the increasing role of the 
computing and electronics industries. 

Another conclusion is that a shift in industrial stmcture, towards the computing and 
elecfronics industries, did contribute to the rapid growth in East Asian over the 1970-1995 
period. But for many such countries, particularly Malaysia, Thailand, the Philippines and 
Indonesia, little has yet been contributed to a broader national competitiveness. Here, the 
relevant characteristic of these industries was their rapid global growth rather their 
advanced technology status. For other countries, such as South Korea and Singapore, there 
was serious involvement with the advanced technology aspects of the industries. As a 
result, the effects of industrial structure linked to the advanced nature of these industries -
direct, high value effects and spillovers to other industries - are likely to have become 
important in these countries. 

A final overall conclusion is that an advanced industrial stmcture conducive to income 
generation is not a sufficient condition for achieving high levels of national competitiveness 
by international standards. Genuine participation in the advanced industries at an high level 
is also required, and is necessary for the high income generating potential of that industrial 
stmcture to be realised for this to be achieved. 



OVERVIEW 

The Information Industries, Industrial Structure and Competitiveness: 

Some Questions 

The global economy is facing substantial restructuring, and is rapidly moving towards 

knowledge-intensive economic activities. At the heart of this process lies a profound 

technological change, the information technology revolution. It is widely argued that the 

prosperity of nations depends to a large extent upon their ability to make maximum use of 

the new conditions of the global environment. The strategic importance of high-technology 

industries for economic development in the current era of technological change, and in 

particular of the computing and information industries, has been stressed by many authors. 

These include, for example, Magaziner and Reich 1982; Lawrence 1984; Prestowitz 1988; 

Dertouzos, Lester and Solow 1989; Tyson 1992; Thurow 1992; Camoy, Castells, Cohen 

and Cardoso 1993; OECD 1996 and 1999. Several observations relevant to the significance 

of the information technology industries for economic development can be drawn from the 

empirical record or the literature. Some of these are briefly outlined below. 

First, the computing and electronics industries are among the most dynamic industries in 

overall economic terms. Through the 1970s and 1980s the computer industry was the 

fastest growing manufacturing industry in the United States, Japan, Germany, the United 

Kingdom and France in terms of constant price gross output growth (Vickery 1996, pp. 

112, 115). Between 1996 and 2000 worldwide spending on personal single-user computer 

systems has been expected to grow from $203 billion to $300 billion (Council on 

Competitiveness 1998, p. 61). The trade-intensity (exports/production ratio) for the 

computer industry is more than double that for total manufacturing. Between 1980 and 

1993 total world exports of computers grew from US$12.5 to US$85.6 billion, and exports 

of parts and components increased from US$7.5 billion to US$53 billion (Vickery 1996, p. 

125), and that rapid growth has continued since 1993. 

Secondly, information and communication technologies are widely held to contribute to the 

productivity of industries across the economy (e.g. Houghton and Flaherty 1997, p. 135). 

Computers are claimed to be critical to firm and national competitiveness in numerous 

other sectors (Yoffie 1993, p. 79). The OECD has argued that "information and 

communication technologies are a pillar of the knowledge-based economy" (OECD 1999, 

p. 9). These effects of information and communication technologies relate to the diverse 
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spillover and productivity effects, within a given economy, of the ability to design and 

produce computing and elecfronic products on other industries in that economy, and to the 

role of these technologies as enabling technologies for all industries. 

Thirdly, a major geographical shift has taken place in global production of computing and 

electronic equipment, which has led to the emergence of East Asia as a new centre of 

production activities. This has been extensively documented in a number of studies, which 

include, for example, Wellenius, Miller, and Dahlman 1993, Kozmetsky and Yue 1997, 

Mathews and Cho 2000, Sheehan, Pappas, Tikhomirova and Sinclair 1995, and Sheehan 

and Tikhomirova 1996. By 1996 South Korea, Taiwan, Hong Kong, Singapore, Thailand, 

and Malaysia contributed 20.7 per cent of world computer production, and Singapore and 

Taiwan were among the largest producers of computing equipment, following the United 

States and Japan. Between 1980 and 1993 the exports generated in East Asia were the main 

source of growth in world computer exports, and over this period Japan increased its share 

of world exports from 4.3 per cent to 19.7 per cent. South Korea, Taiwan, Hong Kong, 

Singapore, Thailand, Malaysia, and China were exporting almost 23 per cent of the world 

total in 1993, while in 1980 as a group they had less than 1 per cent of world exports. 

Singapore's share increased from 0.1 per cent to 14 per cent over the same period. 

Taiwan's share increased from 0 to 5.8 per cent and the share of South Korea - from 0.05 

to 3 per cent (Vickery 1996, pp. 115, 125). 

Finally, as a result of some of these and other facts, it has been suggested that the rapid 

economic growth in East Asia and ASEAN has been substantially driven by "the ability of 

many of these countries to capture the production of, and trade in, the new goods emerging 

from the revolution in computing and communications" (Sheehan and Tikhonurova 1996, 

pp. 25-26), As has been observed by Mathews and Cho, the East Asian success is revealed 

through the technological achievements which "have penetrated deep into advanced 

technologies and industries such as electronics, information technology and 

semiconductors..." (2000, p, 2), 

These various facts and opinions about the central role of the information technology 

industries, and of the computing and elecfronics manufacturing industries in particular, 

raise many important questions. One particular question concems the importance of a high 

level of performance in these manufacturing industries (as distinct from competence in 

applying the technologies in other industries) for growth and competitiveness. More 
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specifically, in the emerging global economy, is a high level of production capability in 

computing and electronics either a necessary or a sufficient condition for the achievement 

of high levels of national competitiveness? If it is neither a sufficient nor a necessary 

condition, in what terms is the apparent link between these industries and national 

competitiveness, suggested by the facts and opinions cited above, to be explained? 

Underlying these more specific questions are more general ones concerning the link 

between industrial stmcture and competitiveness. In this thesis, the industrial stmcture of an 

economy, or of a sector of an economy, in terms of a particular variable, is the composition 

by industry of that economy or sector. Thus the industrial stmcture of a given 

manufacturing sector, which consists of twenty two industries, in terms of value added at a 

given time is shown by the distribution of total manufacturing value added across those 

industries at that time. In standard neoclassical theory there is no role for industrial 

stmcture in the theory of growth or in the determination of national competitiveness. The 

uninhibited, self-adjusting processes of the market generate the optimum level of output 

and/or growth, and the stmcture of a nation's economy emerges as a result of this process. 

But no particular industrial stmcture is privileged or essential for a high level of 

competitiveness. Nations can have strong levels of international competitiveness, and high 

levels of national income, with quite different industrial stmctures. But much of the 

discussion about the computing and communications industries, such as that cited above, 

implies that in a modem economy there are indeed preferred industrial stmctures, and that 

the computing and electronics industries play a key role in them. So the following questions 

arise: at a given stage of technological development, is there a particular type of industrial 

structure that is more conducive for the achievement of high levels of national 

competitiveness and, if so, is such an industrial structure either a necessary or a sufficient 

condition for high levels of competitiveness? 

These questions - concerning the link between the manufacturing segment of the 

information technology industries and competitiveness and the role of industrial stmcture in 

national competitiveness - form the topic of this thesis. But they are not approached 

directly, in all their generality and complexity, but through the experience of particular 

industrialised and developing economies in particular industries. Central attention is given 

to considering the role of computing and elecfronics industries in the growth and 

competitiveness of East Asian nations over the period 1970-1995. Thus, the specific 

question being addressed below, in large part for its broader implications, is this: to what 



extent, and in what ways, did increased activity in the computing and electronics 

manufacturing industries contribute to national competitiveness in different industrialised 

and developing economies and particularly in the rapidly developing countries of East Asia 

over the period 1970-95? Even this question is not addressed in its full generality. Thus, for 

example, the thesis does not incorporate the macroeconomic analyses necessary to estimate 

the indirect effects of specialisation in the computing and electronics industries on 

improvements in national competitiveness. Rather, an industrial stmcture analysis is 

undertaken, with the intention of drawing whatever implications are possible from this 

analysis about issues conceming industrial stmcture and national competitiveness. 

The Structure and Argument of the Thesis 

Part A: Competitiveness, Industrial Structure and the Information Technology 

Industries 

In seeking to address this specific question, and to throw light on the broader issues, the 

thesis is organised in four groups of chapters. Part A starts by reviewing the literature on 

the relevant issues, before considering the options for quantifying industrial stmcture and 

developing a new approach to assessing the industrial stmcture of the manufacturing sector. 

A working definition of competitiveness is developed (Chapter 1). National 

competitiveness is defined in terms of high levels of per capita income sustainable over 

time in open markets. This definition allows us to distinguish between economic growth 

and the development of national competitiveness, although in practice historically sustained 

levels of per capita GDP have to be used as indicators of competitiveness. A review of the 

relevant literature (Chapter 2) and of aspects of the development of the information 

technology industries (Chapter 3) leads to several findings. One is that there is now a range 

of models and theories that provide a rationale for a link between industrial stmcture and 

competitiveness, so that such a link can no longer be ruled out on the basis of theory. One 

particular implication of the theory, that is of particular relevance to the topic of this thesis, 

is the possibility that there are leading industrial sectors, which are particularly important in 

terms of factors driving growth, such as technological innovation and the generation, 

accumulation and diffusion of knowledge. In a number of new growth models, expansion 

of leading, strategic, sectors can change the trajectory of economic development and, thus, 

foster growth of national income and welfare. A finding of the review carried out in 

Chapter 3 is that the policies pursued in many countries have been based on the principle of 
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the importance of industrial stmcture and of the strategic role of the information technology 

industries in a preferred industrial stmcture. 

More specifically, the review of the literature suggests that there are four main types of 

reason why industrial stmcture may matter for growth and competitiveness. These are as 

follows: 

• direct effects: some industries, and not others, generate high levels of value added 

per employee and wages per employee, and hence contribute direcUy to high levels 

of per capita GDP; 

• demand growth and increasing returns: some industries, and not others, are 

associated with high rates of growth in demand (from either national or intemational 

sources) and also with increasing retums to scale, so that production within those 

industries will generate a virtuous cycle of rising demand, falling unit costs, further 

increases in demand and so on; 

• spillover effects on other industries: some industries, and not others, generate high 

spillovers to other industries (in terms, for example, of technology, production 

knowledge, and design and product creation capabilities), and these spillovers spur 

the growth of the overall economy, and 

• balance of payments constraint effects: export related growth in an industry growing 

rapidly in world markets may lift the balance of payments constraint on an 

economy, thereby allowing that economy to grow more rapidly than would 

otherwise have been the case. 

As noted above, it is beyond the scope of this thesis to undertake a complete analysis of 

each of these effects. But, within the constraints of undertaking an analysis of industry 

stmcture rather than of broader macroeconomic and other factors, the thesis seeks to throw 

some light on the relevance of these effects to the specific question noted above. That is, to 

the question of the role of the computing and electronics industries in the competitiveness 

of different industrialised and developing economies, and particularly of the rapidly 

developing countries of East Asia, over the period 1970-95. 

Given its objectives, a central requirement for the analysis is a method for analysing 

industrial sfructure in a quantitative form. Chapter 4 considers options for such a method, 

and develops a new approach to assessing the structure of manufacturing industries from 
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the perspective of competitiveness. Five characteristics of industries relevant to 

competitiveness are identified, in three groups as follows: 

• the level of value added and employee income in the industry, as measured by value 

added per employee and wages per employee; 

• the scale and growth of the indusfry in global markets, as measured by the growth of 

world exports and the share of the industry in world exports, and 

• the technology intensity of the industry, as measured by the ratio of R&D to 

production. 

Using these five characteristics, a method for analysing industrial stmcture of the 

manufacturing sector on a comparative basis across countries and over time, referred to as 

the Index of Long Run Income Potential, is developed and applied throughout the study. 

The industry rankings used in the Index are derived from the experience of three leading 

developed nations - USA, Japan and Germany - and hence can be taken as representative of 

the highest level of industrial performance for the period considered. This new approach for 

analysing industrial stmcture, based on ranking industries and constmcting a weighted 

index of industrial composition, has been developed for the manufacturing sector, given the 

topic of this thesis. However, it is worth mentioning that the suggested methodology can be 

extended to incorporate other sectors of the economy, on the condition of the availability of 

the relevant data. 

One conclusion of this chapter is that manufacturing industries differ markedly according to 

the selected benchmarking indicators. It is also shown that in the ranking of industries, in 

terms of income generating potential, the computing and electronics industries occupy the 

highest place. This implies that, if in a particular economy the computing and electronics 

industries have the characteristics of the most advanced industries in comparison with other 

manufacturing industries (as in the case of the economies used to derive the benchmarking 

indicators), a higher proportion of the computing and electronics industries in the 

composition of manufacturing sector should inevitably lead to higher value added 

generated in this sector than would otherwise be the case. These two aspects, the structural 

significance of the computing and electronics industries in the composition of the 

manufacturing sector and the characteristics of these industries in different economies, in 

terms of the three groups of variables relevant to competitiveness, constitute the main 

substance of the empirical research of this thesis. 

Vll l 



Part B: Changes in the Structure of Manufacturing Trade: The Role of the Computing 

and Electronics Industries 

The second group of chapters (Chapters 5-7) considers the changing pattem of industrial 

stmcture of manufacturing trade in a selected group of developed and developing countries 

over the period 1970-96, and the increasing role of the computing and electronics industries 

in most economies over that period. Chapter 5 shows, inter alia, the pronounced rise in the 

share of manufactured exports in total merchandise exports for most countries, as well as 

the global shift in the structure of exports to industries with high income potential. In 

particular, it documents the extent of the shift in the stmcture of the exports of the rapidly 

growing East Asian countries to industries with high income potential. Chapter 6 

documents two main points: that the global shift to export industries of high income 

potential is driven substantially by the rise of the computing and electronics industries, and 

that this shift was much more pronounced in the East Asian countries than in most other 

countries. 

The analysis to this stage might be seen as supporting the central role of a change in 

industrial stmcture and, in particular, of a high degree of specialisation in computing and 

electronics production and trade, to rapid growth of East Asian economies. At least in terms 

of exports, the East Asian countries have led the global move to industries of high income 

potential, and it might be thought that this must surely be a central factor behind their rapid 

growth. However, a number of factors indicate that the situation is considerably more 

complex than this. One, which is explored in Chapter 7, is the high and increasing 

significance of computer and electronic products in the composition of manufactured 

imports of East Asian economies. This fact, suggestive of the possibility of processing of 

high value imports, indicates that further analysis of the composition of computing and 

electronic production and trade at a higher level of disaggregation is required. 

Part C: Product Segmentation in the Global Electronics Industry 

The third group of chapters (Chapters 8-9) looks beneath the measures of industry stmcture 

defined at the twenty two industry level, to examine the nature of the computing and 

electronic products produced and traded. Two types of data are used to explore product 

segmentation within the computing and electronic industries. One is data from the 

Yearbook of World Electronics, which gives detailed information on production and 

apparent consumption for fifty countries over the period 1985-1997, The other is detailed 
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trade data from the national statistical agencies in US and Ausfralia, which are used to 

undertake case study analyses of two products: video cassette recorders and pocket-sized 

cassette players. Clearly, the conclusions of this part of the analysis must be tempered by 

the limitations of the available data. 

One persistent finding of this analysis is that extensive product segmentation across 

countries was a dominant feature of global electronic production over the period studied. 

Most East Asian countries were specialised in elecfronic data processing equipment and 

components, with a considerable emphasis also on consumer electronics. These product 

areas are each substantial and rapidly growing areas of world trade in electronic products. 

The non-Asian developed countries were mainly specialised in the production of complex 

electronic equipment related to control and instrumentation, industrial and medical 

processes, and communications. These product areas tend to be smaller and more slowly 

growing market segments. Within the two consumer product areas studied, the East Asian 

economies produced and exported electronic products characterised by low unit prices, 

which are likely to be indicative to a moderate degree of technical sophistication, and 

achieved high market shares. The developed countries produced and exported electronic 

equipment characterised by high unit prices, which is likely to involve professional 

functionally sophisticated equipment of high quality but moderate demand. 

Given the data limitations, care must be taken in interpreting these findings. But it does 

seem clear that global product segmentation in the electronic industries was extensive, and 

that within this process the East Asian countries tended to specialise in less sophisticated 

products the global demand for which was high and growing rapidly. Developed countries 

tended to specialise in technically complex electronic products, for which global demand 

was more limited and growing more slowly. In terms of the three types of criteria of 

industries relevant to competitiveness. East Asian activities in these industries certainly met 

the test of high global demand. We now tum in Part D to examine the nature of the 

production processes involved, as opposed to the type of electronic goods produced. 

Part D: The Nature and Economic Benefits of Production in the Global Electronics 

Industry 

The three chapters of Part D provide an analysis of productive activities in the electronics 

industries, and other industries, in selected countries, focussing on productivity, labour 

costs and income generated. The objective is to analyse the character of national activities 



in these regards, with the purpose of finding out to what degree the high income generating 

potential of the computing and electronics industries was actually realised in different 

countries, and hence to throw light on the contribution these industries to the development 

of national competitiveness of different economies, in particular those of East Asia. 

Chapter 10 undertakes a cross-country analysis of labour productivity, value added, the 

stmcture of production and the output of R&D activities (patents) in die computing and 

elecfronics industries. Again, data limitations restrict the coverage of the analysis, both in 

time and in terms of countries covered, A starting point of the analysis is that in developed 

countries stmctural change in manufacturing production (towards a higher proportion of 

industries of high income generating potential) is positively correlated with the growth of 

value added and productivity in manufacturing, although it is negatively correlated with 

employment growth, but these correlations are not confirmed for East Asia. These results 

provide a rationale for examining these variables in the context of the overall objectives of 

the thesis. 

There are five main conclusions from this empirical analysis. First, in many East Asian 

economies (notably Malaysia, the Philippines and Indonesia) productivity in the computing 

and electronics industries remained at very low levels. In South Korea, Singapore and Hong 

Kong, however, the growth of productivity in these industries was quite pronounced, and 

productivity levels approached those achieved in some developed economies. Nevertheless, 

they were still at levels only about half of that achieved in the leading developed countries. 

Second, in most developed countries in 1985-1995 productivity in the computing and 

electronics industries exceeded overall manufacturing productivity, while in East Asian 

economies the situation was rather diverse. Prior to 1990, productivity in the computing 

and electronics in South Korea and Singapore was below or equal to the level achieved in 

total manufacturing, and only in the 1990s did it exceed overall manufacturing productivity. 

In some other East Asian countries productivity in the computing and electronics industries 

was below overall manufacturing productivity. 

Third, while the share of value added in gross output in the elecfronics industries varied 

markedly across countries, it was generally much lower in most East Asian countries than 

in the leading countries. In the USA, for example, the share of value added was about 55% 

in 1995, while for Germany it was 69% in 1993. By contrast, the value added share was 



only 38% in Japan (1995), 26% in Singapore (1994), 21% in Malaysia (1993) and 30% in 

Indonesia (1994), although it was noticeably higher at 47% in South Korea (1995). 

Fourth, in the USA and Germany, and in many other but not all developed countries for 

which data are available, the electronics industries have a higher value added share than an 

industry such as textiles and clothing. While the value added shares in the two industries 

were similar in South Korea and the Philippines, they were higher in textiles and clothing 

than in electronics in Japan, Singapore, Hong Kong and Malaysia, 

Fifth, an analysis of patent data by industry and country (using patents granted by the US 

Patent Office) shows quite high levels of patent activity in computers and electronics in 

Japan, South Korea and Taiwan, but otherwise very low levels of patenting in other East 

Asian countries in these industries. In Singapore, where the number of patents granted was 

still quite low in 1995, there was nevertheless evidence of strong growth in the 1990s, Thus 

the results of domestic R&D have played little part in productive activities in the computer 

and electronic industries in the countries of East Asia, other than for the three cited. 

In addition to highlighting the differences within the East Asian group, the results of this 

chapter indicate a general tendency for production activities in the computing and 

electronic industries in East Asian countries to involve low levels of productivity and value 

added, and not to be supported to a significant degree by the results of domestic R&D, 

These results indicate that high income generating potential of the computing and 

electronics industries was not fully utilised in East Asian economies, and for many of these 

countries there is a close parallel between the computing and elecfronics industries and 

more traditional industries, such as textiles and clothing. These issues are investigated 

further in the following chapters. 

Chapter 11 starts from the finding that in developed countries stmctural change in domestic 

manufacturing production (towards a higher proportion of industries of high income 

generating potential) was positively correlated with the growth of wages and wages per 

employee and negatively correlated with employment growth. There is also clear evidence 

that, for all developed countries studied and for the limited period for which data are 

available, wages per employee were growing more rapidly in industries characterised by 

high income generating potential than in other industries. These findings are again not 

replicated for the East Asian countries, but do provide a further reason for examining the 

stmctural change issue from the perspective of the employee eamings generated. One 



question here is whether the computing and elecfronics industries generated strong 

economic retums to employees in the form of wages or whether production activities 

continued to be mainly based on low labour costs. 

The main conclusion of this analysis, which is again heavily constrained by data 

limitations, is that wages per employee in the computing and electronics industry in East 

Asia relate much more closely to wages in other industries within a given country than to 

wage rates in that industry across countries. Indeed, in 1992 average wages in the computer 

and electronics industries were more closely related to wages in other manufacturing 

industries in East Asian countries than in the developed countries. Wages per employee in 

computers and electronics were 11,5% higher than in manufacturing in the eight developed 

countries, while in the seven East Asian countries (including Japan) they were 0.6% lower. 

Even in South Korea and Singapore, the economies for which the trend of convergence of 

labour costs with the levels of the developed countries has been observed, wages per 

employee in the computing and electronics industries were below the level of wages in 

overall manufacturing sector. At least up to 1992, wages per employee in the computer and 

electronics industry in East Asian countries (excluding Japan) were still much lower than in 

developed countries. Indeed, in 1992 even for South Korea, Singapore, and Hong Kong 

these wage levels were only about 28-36% of those in Germany and USA, while for 

Malaysia the figure was about 10% and for Indonesia approximately 3%. 

The findings of this chapter imply that low wage rates remained an important element in 

the expansion of the computing and electronics industries in East Asian up to the 1990s 

and, thus, provide confirmation that the high income generating potential of the computing 

and electronics industries was not fully utilised in East Asian economies. 

Conclusions 

The main conclusions emerging from this research are outlined in Chapter 12, and are 

summarised briefly below. 

Identifying an Advanced Industrial Structure 

One conclusion of the thesis, on the basis of the analysis of the manufacturing sector, is that 

it is possible, using economic criteria, to identify the composition of an advanced industrial 

stmcture at a particular time and stage of technological development, and to develop 

methods to compare industrial stmcture across countries and over time. Such an advanced 
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industrial stmcture will be one which, other things being equal, will tend to generate high 

levels of valued added and wages per employee in a context of rapid innovation and 

adjustment to global markets. 

The Diversity of Manufacturing Industries and the Centrality of the Computing and 

Electronics Industries 

Another important finding is the diversity of industries in terms of the economic criteria 

developed. The analysis also shows that, in the late 1980s and early 1990s, the computing 

and electronics industries played a central role in an advanced industrial stmcture, being 

ranked the highest among all manufacturing industries in terms of the five criteria as a 

whole. In terms of this composite ranking textiles and clothing and wood and furniture 

occupied the lowest places. 

The Shift to an Advanced Iruiustrial Structure 

The thesis also demonstrates, especially in terms of the structure of exports, that there was a 

substantial shift towards an advanced industrial structure in most countries over the period 

1970-1996. This shift was especially pronounced in many East Asian countries, but is 

notable in some other countries as well, particularly freland, while Indonesia is a country in 

which a shift to a more advanced stmcture of exports did not occur. It is also shown that, in 

most cases, the main reason for the shift to a more advanced stmcture of exports was the 

increasing role of the computing and electronics industries. 

Differences in the Utilisation of the Income Generating Potential of an Advanced Industrial 

Structure - Product Segmentation and Production Process Differentials 

As noted above, the income generating potential of an advanced industrial stmcture 

identified in this way may in fact not be realised in a particular country, in one or both of 

two related ways. One is that the products produced within a given industry may be less 

complex than those produced in the leading countries, for example because the country 

specialises in relatively simple final or intermediate goods. The other is that the processes 

of production used within a given country may be less advanced than in the leading 

countries. These may, of course, both come together in a particular country, which 

produces low price electronic products by simple assembly processes based on imported 

components. 
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The empirical analysis undertaken in the thesis has revealed that a marked segmentation 

existed across developed and East Asian economies over the period studied, both in terms 

of the types of electronic goods produced and of the production processes used. 

Regarding product segmentation, the East Asian countries tended to specialise in less 

sophisticated electronic products, the global demand for which was high and growing 

rapidly, mostly in the areas of electronic data processing equipment, components, and 

consumer electronics. Developed countries tended to specialise in technically complex 

electronic products, for which global demand was more limited and growing more slowly, 

such as control and instmmentation, industrial and medical processes, and communications 

electronic equipment, 

Conceming the nature of the production processes involved, there was a general tendency 

for production activities in the computing and electronic industries in East Asian economies 

to involve relatively low levels of productivity, value added and labour costs. This was by 

comparison with the situation prevailing generally in the developed countries. With the 

exception of South Korea, Taiwan and to a certain extent Singapore, production activities 

in these industries in the East Asian countries were not supported to a significant degree by 

the results of domestic R&D. 

The Computing and Electronics Industries and National Competitiveness in East Asia 

The analysis of industry stmcture and the characteristics of the industries, undertaken in 

this thesis, enables some answers to be inferred to the questions posed in the first section of 

this Overview. In terms of the impact of increased activity in these industries on growth and 

improved competitiveness in the East Asian countries, some conclusions can be reached by 

considering the four potential effects of industrial stmcture distinguished above. 

Direct Effects. In terms of the direct effects of increased activity in the computing and 

electronics industries on growth, the analysis (Chapter 12) shows that, while they were 

substantial in some, but not in all. East Asian countries they were certainly not large 

enough to be a dominant reason for growth in most of these countries. For most East Asian 

countries, the overall conclusion is that the direct effects are substantial but do not alone 

provide sufficient evidence to support the hypothesis that these industries were the 

dominant factor in their rapid economic growth. 



Demand Growth and Increasing Retums. As detailed in Chapter 6, the extent to which the 

countries of East Asia captured increasing market share in rapidly expanding global 

markets in these industries was quite remarkable, and the markets captured were very large 

relative to the scale of the economy. This means that the induced demand effects, and the 

increasing returns to scale that they generated, may well have been important factors in 

East Asian growth. It has not been possible, within the scope of the thesis, to explore in 

detail either the demand linkages arising from export driven expansion of these industries 

or the retums to scale within the industries, but our analysis suggests that these may well 

have been important factors. 

Spillover Effects on Other Industries. With some exceptions, the products made, and the 

processes by which they were made, in the East Asian economies were far from the most 

advanced level internationally, and in many cases were on a par with those of other 

industries in these countries. Spillover effects from leading industries on other industries, 

widely discussed in the literature, are typically held to arise from factors such as advanced 

technology, production knowledge, and design and product creation capabilities. Given the 

nature of the products made, and the processes by which they were made in most East 

Asian countries, it seems likely that the growth effects through such spillovers to other 

industries were limited. Again, it has not been possible, within the scope of the thesis, to 

explore in detail the reality of spillover effects from these industries in East Asia, but given 

the stmctural characteristics of the industries documented here, it is unlikely that their 

impact on overall growth and competitiveness was substantial. 

Balance of Payments Constraint Effects. Finally, given the strong export led expansion of 

the computing and electronics industries in East Asia, and in spite of their heavy reliance on 

imported capital and intermediate goods, these industries generated substantial trade 

surpluses. These surpluses could in tum facilitate rapid growth in other, deficit industries 

without generating a national balance of payments constraint. While our conclusion is 

qualified by the lack of a detailed analysis of balance of payments constraints on growth in 

individual countries, it does seem likely that the rapid expansion of the computing and 

electronics industries in the developing countries of East Asia facilitated rapid growth in 

many of those countries by lifting the balance of payments constraint. 

Our overall conclusion here is that the fact that many countries in East Asia experienced a 

pronounced shift in industrial stmcture towards a higher proportion of the computing and 
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elecfronics industries did indeed contribute to thefr rapid growth over the 1970-1995 

period. But for many of these countries, particularly Malaysia, Thailand, the Philippines 

and Indonesia, the relevant characteristic of these industries was their rapid global growth 

rather their advanced technology status. Catching a wave of growth in the global economy 

in terms of exports was the key, rather than participating in a technological revolution. 

Other than the stimulus to demand and to the balance of payments, littie has yet been 

contributed to a broader national competitiveness that would allow these countries to 

approach and sustain the living standards of the developed countries. As a result these East 

Asian economies remain vulnerable to shifts in the pattem of global sourcing of computing 

and electronics products. 

For other countries - such as South Korea and Singapore - the situation is somewhat 

different. While the nature of thefr products and production processes did remain limited by 

the standards of the developed countries over the period studied, there was serious 

involvement with the advanced technology aspects of the computer and electronics 

industries. In these industries, the output of R&D was relatively strong, and production 

activities were increasingly focused on high quality products and high value added 

processes. As a result, those effects of industrial stmcture on growth and competitiveness 

linked to the advanced nature of these industries - direct, high value effects and spillovers 

to other industries - are likely to have become increasingly important in these countries. 

The Computer and Electronics Industries and Competitiveness 

These conclusions allow us to give partial answers to the two more general questions with 

which we began. The first of these concemed whether, at the current stage of technological 

development, a high level of production capability in the computing and electronics 

industries is either a necessary or a sufficient condition for a high level of national 

competitiveness. In terms of the sufficiency condition, our answer is clear. Possession of an 

advanced industrial stmcture, characterised by a large role for the computing and 

electronics industries in terms of output or exports, is not sufficient for high levels of 

competitiveness. Genuine participation in these industries at an advanced level is also 

required. The issue of the necessity condition for a particular economy should be 

considered in relation to the existing competitive sfrengths of this economy, in terms of 

both natural and created comparative advantages. Thus, to derive an exact answer to the 

question of which industrial stmcture is the most conducive to economic growth in a 

particular economy, extensive country-specific research is requfred. This would investigate, 
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inter alia, to what degree the income generating potential of advanced industries can be 

utilised in given national conditions. Such country-specific analyses are beyond the scope 

of this thesis. However, the conclusions reached in this study indicate that such research is 

worth pursuing. 

The Relevance of Industrial Structure for National Competitiveness 

In relation to the more general question of the link between advanced industrial stmcture 

and national competitiveness, we can conclude that specialisation in economic activities 

characterised by high income generating potential, or in other words, an industrial stmcture 

conducive to income generation, is not a sufficient condition for improving substantially 

the living standards of the population and for achieving high levels of national 

competitiveness by international standards. As the experience of many East Asian countries 

has demonstrated, it is possible to move rapidly to an apparently advanced stmcture, 

without either the products made, or the processes by which they are made, reflecting the 

advanced nature of these industries. While there are good reasons to believe that an 

advanced industrial stmcture, with its potential fully realised, will contribute greatiy to 

national competitiveness, it is necessary for the high income generating potential of that 

industrial stmcture to be realised for this to be achieved. 
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PART A 

COMPETITIVENESS, INDUSTRIAL STRUCTURE AND 

THE INFORMATION TECHNOLOGY INDUSTRIES 

The first part of the thesis provides an overview of issues related to national 

competitiveness and the effects of industrial restmcturing on economic growth, with 

particular emphasis on the strategic significance of the information technology industries. 

Part A consists of four chapters. 

In Chapter 1 we discuss some of the controversies involved in the debate about defining the 

competitiveness of a nation, by comparison with that of a firm, and specify criteria for 

national competitiveness. Issues related to measuring national competitiveness, defined in 

terms of living standards that can be sustained in open markets, are considered. Further, in 

this chapter, some findings of recent empirical tests of long-term convergence in living 

standards across different economies are outiined. The conclusion of this analysis is that 

persistent polarisation in per capita income levels across countries as a whole is the 

prevailing situation, although there is evidence of convergence within particular groups of 

countries. 

A review of selected literature that can provide theoretical basis for analysing factors 

affecting long-term economic growth and, thus, can help in explaining the persistent pattem 

of uneven economic growth across countries, is presented in Chapter 2, Special attention is 

given to growth theories which consider the effects of factors that are gaining significance 

at the current stage of technological development, such as changes in industrial stmcture, 

innovation, accumulation and diffusion of knowledge. This chapter shows that, by contrast 

to earlier theories, several models in the recent theoretical literature envisage a role for 

industrial stmcture in long-term growth and competitiveness, and for identification of 

strategic industries that have economy-wide benefits. 

A brief overview of the development of information technology industries and of the 

industrial policies implemented in different economies is presented in Chapter 3. While not 

assessing the degree of success of industrial policies targeting the development of the 

computing and electronics industries, this chapter does demonsfrate that, in a wide range of 

advanced countries and in many East Asian countries, these industries have been viewed as 

strategic industries and have been actively supported by industrial policies. 



Chapter 4 considers options for quantifying the industrial stmcture of the manufacturing 

sector and sets out to develop a new approach to assessing manufacturing stmcture from the 

perspective of income generation, A process of benchmarking of manufacturing industries 

according to the characteristics germane to income generation is undertaken, and 

similarities and differences between industries are analysed. On this basis, criteria are 

developed for classifying industries in terms of 'income generating potential'. One of the 

findings is that, according to the selected benchmarking indicators, computers and 

electronics are classified as industries of the highest income potential among the 

manufacturing industries. Further, in this chapter, we introduce a weighted index of 

industrial composition, the Index of the Long Run Income Potential, developed on the basis 

of using the benchmarking characteristics as industry-specific weights, A number of 

applications of the index for analysing the significance of a particular industry or a number 

of industries in the composition of the manufacturing sector are considered. In subsequent 

chapters this approach will be used to assess the significance of the computing and 

electronics industries in the composition of the manufacturing trade and production of 

different regions and countries. 



CHAPTER 1 

NATIONAL COMPETITIVENESS AND CONVERGENCE 

1.1 Debates about National Competitiveness 

National competitiveness is one of the economic concepts that has recentiy gained 

particular significance in economic debate around the world. As the process of 

globalisation gathers pace and the very existence of effective nation-states becomes a 

subject of debate (see, for example, Ohmae 1996) the question of national competitiveness 

is undoubtedly a cmcial one. As has been stressed by Hatzichronoglou, "rarely has an 

economic concept been as central to decision-makers' concems as competitiveness has over 

the last ten years" (1996, p, 17), 

1.1.1 Definition of National Competitiveness 

In spite of the importance of the issue there is no consensus about the definition of 

competitiveness. 'The term competitiveness may be used with contradictory meanings in 

various passages of the same article or report" (Hatzichronoglou 1996, p. 17), One of the 

reasons for this is that the term "competitiveness" is being applied to entities at different 

levels of economic activity. At the microeconomic level, in other words at the level of the 

firm, the term is well defined. There is just one basic criterion according to which a firm's 

competitiveness can be assessed - its ability to survive in competitive markets. At the 

macroeconomic level, at the national or supranational level, the problem of defining 

competitiveness is much more complicated. 

Many authors have supported the view that nations do not compete in intemational markets 

in a similar way to firms (Porter 1990, p. xii; Kmgman 1994b, p. 31; Hamel and Prahalad 

1994, p. 268). Paul Kmgman has come to the conclusion that "competitiveness is a 

meaningless word when applied to national economies" (1994b, p. 44). However, in an 

earlier paper Kmgman recognised that there are real issues associated with the term 

"national competitiveness". In particular, the degree of competitiveness can affect the 

stmctural composition of trade and production, living standards and the distribution of 

income in an economy. (1991, p. 812). 

Several definitions of national competitiveness can be found in the literature. Laura Tyson 

has presented the definition of competitiveness developed in a background report (Cohen et 



al. 1984, reference is given by Tyson), prepared by scholars for the commission established 

by President Reagan in 1983, Since that time this definition has been widely used as a 

standard. National economic competitiveness, according to this definition, is the ",..ability 

to produce goods and services that meet the test of intemational markets while ,,, citizens 

enjoy a standard of living that is both rising and sustainable" (Tyson 1992, p, 1). 

The most important feature of this definition is that sustainable living standards have been 

specified as one of the criteria of national competitiveness. However, there is no indication 

about the levels of welfare that would let one make a judgement about the degree of 

competitiveness of an economy. Neither has the rate of growth of the "rising and 

sustainable" living standard been mentioned. It is not quite convincing that an economy can 

be considered competitive just if the living standard of its citizens is rising and sustainable. 

However, it is important to note that, according to this definition, income levels should be 

evaluated under the condition of openness. 

As Garelli pointed out, "... the real test of competitiveness takes place on intemational 

markets" (1997, p. 1). A competitive economy does not necessarily need to be open. But 

the openness of a country to intemational competition provides a real test for the level of 

competitiveness achieved. A fairly closed economy can reach relatively high living 

standards if particular circumstances existing in the global envfronment are favourable. For 

example, the former USSR managed to maintain quite high levels of welfare for its 

population when world prices for primary commodities (in particular on cmde oil) were 

high. But the process of transition, that requfred opening all sectors of the economy to the 

global competition, has shown that the Soviet Union was not competitive. 

The World Economic Fomm, in the "World Competitiveness Report", has defined 

competitiveness as "the ability of a country to achieve sustained high rates of growth in 

GDP per capita" (Global Competitiveness Report 1997, Press Release 1997), This 

definition also emphasises the importance of growth of per capita income on a sustainable 

basis, however with no indication of the possible methods of evaluation of whether the rate 

of growth is sufficientiy "high" to achieve a high level of per capita income relative to 

those in other countries, 

Sachs has presented a concept of competitiveness accepted by the World Economic Fomm: 

",,, an economy is 'intemationally competitive' if its institutions and policies will support 

sustained and rapid economic growth. Nations "compete mainly in the sense of choosing 



alternative national economic institutions and strategies to promote more rapid growth and 

increase in living standards" (Global Competitiveness Report 1996, A New Concept of 

Competitiveness 1997, p, 1), Thus, the World Economic Fomm evaluates the ability of the 

national envfronment to provide conditions for the development of intemational 

competitiveness rather than the degree of competitiveness actually achieved. 

The Intemational Institute for Management Development (IMD) also assesses the ability of 

the national envfronment to support economic growth, ",,,nations compete ,,. by providing 

firms with an envfronment with the most adequate stmcture, institutions and policies" 

(World Competitiveness Yearbook, Methodology, 1997, p. 1). 

Another definition has been developed by the OECD Secretariat, Competitiveness is ",,, 

the ability of companies, industries, regions, nations or supranational regions to generate, 

while being and remaining exposed to intemational competition, relatively high factor 

income and factor employment levels on a sustainable basis" (Hatzichronoglou 1996, p. 

20), 

In this definition the same criteria are being applied to microeconomic and to 

macroeconomic entities. However, the objectives of a firm differ significantiy from the 

objectives of a nation. As has been stressed by Hatzichronoglou, "...for a nation the aim is 

to maintain and improve its citizens' living standards, for a ffrm the object is to deal 

successfully with intemational competition by making profits and increasing its market 

shares" (1996, p. 3). The OECD version can perhaps be accepted as a working definition of 

competitiveness from the macroeconomic perspective. It allows us to specify a number of 

important criteria of national competitiveness: 

- the ability to provide high living standards for citizens; 

- the ability to achieve high levels of employment; 

- the levels of welfare and employment should be assessed relative to the levels 

achieved by other countries; 

- the sustainability of these factors, in the context of the ability to pass the test of 

openness to the global markets. 

Two key implications, which are of particular relevance for this project, can be derived 

from the accepted definition and the specified criteria of national competitiveness. 



First, this definition makes a clear distinction between the achieved levels of welfare and 

competitiveness. The fact that a particular national economy has achieved high living 

standards for the population, relative to those in other countries, does not provide a 

sufficient condition for a conclusion about a high level of national competitiveness, unless 

these high living standards can be sustained over a long period of time in open markets. 

Second, it is important to sfress that it is an ability to provide high living standards, or in 

other words, high levels of per capita income, rather than the rate of economic growth, 

which is specified among the criteria of national competitiveness. High rates of economic 

growth achieved in a particular economy are indicative of the improvements in national 

competitiveness. However, this condition is not sufficient for achieving a high level of 

national competitiveness. If the rates of economic growth are high, there are two additional 

conditions necessary to make a judgement whether they will lead to a high level of 

competitiveness. Firstly, the high rates of growth should lead to achieving high levels of 

per capita income by intemational standards; and secondly, as has been emphasised above, 

these high levels of income should be sustainable in the environment of open markets. 

1.1.2 Indicators of National Competitiveness 

Measuring competitiveness is even more problematic than defining it. Indicators of 

competitiveness have been developed in accordance with different definitions, and 

consequentiy differ substantially. Moreover, there is no agreement on what indicators 

should be used even for the same version of the definition of competitiveness. For example, 

GDP per capita levels and growth rates, the trade balance, performance in exports, 

outbound foreign investment, unit labour costs, and the degree of openness have all been 

used in measures of competitiveness. 

Many authors have expressed critical comments about the validity of some indicators of 

competitiveness. For example, Garelli has argued that the GDP is an imperfect indicator of 

income creation because it does not distinguish between different types of wealth 

generation. For example, it does not distinguish between revenue from the depletion of 

non-renewable resources or the exploitation of assets accumulated by past generations, and 

revenues of tme long term economic value, such as those deriving from innovation and 

technology (1997, p. 1). In Kmgman's opinion, a positive balance of trade can be a 

misleading indicator of national competitiveness. A frade surplus may be a sign of national 

weakness, while a deficit may be a sign of strength. Besides this, the balance of trade is 



influenced by the exchange rate (Kmgman 1994b, pp. 31-32). Hatzichronoglou has pointed 

out that the balance of trade is affected by the size of countries and by the extent of 

stmctural adjustment policies (1996, pp. 35, 37). He has also argued that traditional 

indicators of competitiveness were devised on a national basis and take little account of the 

various forms of globalisation (pp. 16, 26). 

Hatzichronoglou has presented an alternative approach that incorporates the effects of the 

globalisation of the activities of multinational firms. National competitiveness is assessed 

according to the ownership of productive assets. Sales between enterprises belonging to the 

same owner country are excluded from intemational transactions (p. 38). Porter has 

emphasised the importance of the country of origin of intemationally competitive firms for 

national competitive advantage. Leading successful firms in an industry, an industry 

cluster, originated from a particular country, form national competitive advantage (Porter 

1990, p. 71). By contrast, in the World Competitiveness Yearbook, published by the IMD, 

the role of the enterprises operating in national economies has been stressed (World 

Competitiveness Yearbook, Methodology, 1997, p. 1). 

The World Economic Forum and the IMD applied complex multi-dimensional 

methodologies for the assessment of relative national competitive positions. A wide range 

of indicators have been taking into account, covering performance in intemational trade, the 

development of financial markets, infrastmcture, the role of the government, the quality of 

science & technology, labour market conditions and management. The index of 

competitiveness, developed by the World Economic Fomm, is based on 155 indicators 

incorporating quantitative data and the findings of surveys of some 3000 of the world's 

business leaders. The final competitiveness ranking, developed by the IMD, is based on 136 

hard criteria and on survey data. 2515 executives from the countries around the world 

presented their views on thefr countries' competitiveness (World Competitiveness 

Yearbook, Methodology, 1997; Global Competitiveness Report 1997, Financial Flows: 

Where the Smart Money's Going, 1997). In our view, an approach that incorporates such a 

great number of indicators is definitely valuable for assessing of whether a national 

envfronment is conducive to the development of a high level of competitiveness. As has 

been noted by Cohen, "competitiveness is a reconsideration of a broad set of indicators, 

none of which tells the whole story but that together provide a highly legitimate focus" 

(1994, p. 197). Nevertheless, attempts to incorporate all variables into one final index seem 

to be much more doubtful. There are two problems associated with the development of the 



weighted index. The first one is that of assigning weights to indicators that are very 

different, in both quantitative and qualitative terms, and are of different significance. The 

second problem is related to the application of the same indicators and the same weights to 

all countries. 

In the light of the definition of national competitiveness given by the OECD (see Section 

1.1.1), that has been accepted as a working definition for the present study, we can 

distinguish two stages of the analysis of national competitiveness: 

- an evaluation of the achieved level of per capita income, and 

- an assessment of the ability to develop and/or to sustain competitiveness in the future. 

With some qualifications (as described above) per capita income of the national population 

can be measured by Gross Domestic Product per capita at purchasing power parity, GDP 

(PPP). Consequentiy, in our view, it can be accepted that changes in per capita income, 

expressed by per capita GDP (PPP), may reflect the dynamic development of national 

competitiveness. However, an analysis of national competitiveness should not be simply 

reduced to an assessment of the trend in per capita income. We would distinguish two 

different cases: the first - the declining, and the second - the rising income of the 

population. Declining living standards of the population of a particular national economy 

indicate that the level of national competitiveness is diminishing. In the case of rising living 

standards a more complex analysis is required to make a judgement whether economic 

growth will be eventually translated into a high level of competitiveness. As has been noted 

in the previous section, two additional conditions are necessary: economic growth should 

lead to achieving high levels of per capita income by intemational standards, and these high 

levels of income should be sustainable in the environment of open markets. It is also worth 

emphasising that a high rate of economic growth is not the absolute prerequisite for the 

development of a high level of national competitiveness. For an economy that initially had 

a low per capita income, achieving a high rate of economic growth is a necessary condition 

for developing a high level of competitiveness, but it is not a sufficient one (as follows 

from the argument presented above). A high-income economy may achieve a high level of 

competitiveness without being characterised by high rates of economic growth. In this case 

maintaining a high per capita income level, not achieving one, is the condition for 

competitiveness. For such an economy moderate growth rates may be sufficient for 

sustaining a high level of national competitiveness. Historically sustained high levels of per 



capita GDP, by intemational standards, are indicators of competitiveness. It is also worth 

noting that short-term fluctuations in the level of per capita income in either direction 

(cyclical or resulting from minor extemal shocks) do not affect the long-term trend and, 

thus, should not be taken into account in a study of competitiveness. In the next section we 

will present a review of recent empfrical work analysing long-term trends in per capita 

income levels across different economies. 

An evaluation of the ability to achieve and to sustain high levels of income over a long 

period is not an easy task. Many factors, economic and not only, can affect national 

competitiveness. Although, as has been noted by Porter, "whichever the definition of 

competitiveness adopted, an even more serious problem has been that there is no generally 

accepted theory to explain it" (1990, p. xii), new growth models can provide some 

theoretical background for an analysis of factors affecting long-term economic growth. 

Some of the relevant new growth theories will be considered in Chapter 2. Particular 

attention will be given to growth models investigating the effects of changes in industrial 

stmcture, technological development, innovation and the accumulation and diffusion of 

knowledge. In the next section we will consider the findings of recent empirical work 

investigating patterns of economic growth in different economies. 

1.2 Empirical Tests of the Convergence Hypothesis 

One of the major issues regarding national competitiveness is whether the existing extent of 

polarisation, in terms of per capita income, across the nations of the world is diminishing 

over time, or, in other words, whether low-income countries are catching up with high-

income economies. Standard neoclassical growth theories predict conditional convergence 

(convergence to each individual steady state) as a general case and absolute convergence 

(convergence to a common level of GDP) of economies with similar tastes and 

technologies (Barro and Sala-i-Martin, 1995, p. 382). If individual steady states differ 

substantially across countries, conditional convergence may be consistent with actual 

polarisation of countries approaching their own steady states. Conditional convergence, 

thus, does not provide sufficient evidence that countries with initially low levels of income 

are catching up with high-income economies. One of the implications of the neoclassical 

theory is that, with globalisation of economic activities and deregulation of capital markets 

leading to the emergence of an integrated world economy, there is an increased opportunity 

for technological catch-up between countries. Consequentiy, many hold that there are 



reasons to expect that a pattern of absolute convergence across different national economies 

will be observed (see, for example, IMF 1997, p.78). 

The convergence hypothesis is the proposition that over the long term countries are 

converging toward a common level of GDP per capita. Recent empirical work testing this 

hypothesis has shown a growing disparity across countries rather than convergence. These 

results make a significant contribution, contradicting the former views based on the 

neoclassical growth models, and raising some important questions. A review of recent 

empirical work testing the findings of the new growth models is presented in Dowrick 

(1998). Some of the results of recent tests of the convergence hypothesis are briefly 

outiined below. 

The study undertaken by Dowrick and Nguyen (1989) revealed that the evidence of 

convergence in per capita levels for the OECD countries, over the period 1950-1985, was 

problematic for two reasons: first, for the period since 1973 convergence was weak; 

second, the results for the period since 1950 were critically dependent on the sample 

selection criteria. 

In 1992 Dowrick subdivided the sample of 113 countries (from 1960-4 to 1984-8) into 

three groups, according to the levels of 1960-64 output per worker. The overall conclusion 

of this work was no evidence for the convergence hypothesis. Dispersion was found in 

income and productivity levels both within and across the three groups. The divergence 

trend was more pronounced for per capita income than for the output per worker, thus 

indicating a growing income inequality among the nations of the world. 

More recent analyses of convergence have refined the previous findings of, generally 

speaking, non-convergence among nations as a whole. For example, Sala-i-Martin's tests, 

based on the neoclassical model, have led to some important conclusions. First, during the 

period 1960-1990 the pattem of global distribution of income showed no absolute 

convergence: poor countries did not grow faster than rich ones. Second, there is strong 

evidence of conditional convergence or, in other words, of convergence of countries and 

regions to their own steady state, although at a very low speed close to 2% per year (Sala-i-

Martin 1996). 
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Barro and Sala-i-Martin found no absolute convergence for the sample of 118 countries, 

1960-1985, but a sfrong evidence of absolute convergence for the sample of 20 OECD 

countries for the same period (1995, p. 27). 

Quah formulated an altemative approach to studying convergence. Instead of applying 

cross-section regression analysis, which explores the average behaviour, he analysed the 

dynamics of the income distribution across countries. This study has shown that a process 

of polarisation of countries into two convergence clubs, rich and poor, representing the 

twin-peak distribution pattem, is under way. The analysis of the intra-distributional 

dynamics has led to the conclusion that immobility across the peaks is the persistent feature 

for most of the countries. There is, however, a positive probability (although minor in 

magnitude) for "growth miracles" to occur, as in the cases of Hong Kong, South Korea and 

Singapore (Quah 1996a, 1996b). 

Jones (1997) has presented a more optimistic scenario for the "growth miracles". One of 

the possible explanations of the higher frequency of large upward movements within the 

•' .;„„ :„ *u„<̂  "oo^iptv is gradually discovering the kind of institutions and 

isful economic performance, and these discoveries are 

" (Jones 1997, p. 34). 

;hough absolute divergence is prevailing, there are rare 

tries achieve strong economic growth, such as in some 

) Pritchett, instead of trying to derive a single uniform 

lerstand what factors can cause strong and sustained 

(gical progress. 

of divergence in per capita income across the nations of 

vergence has been observed for particular groups of 

countries at particular time pciious. Bemard and Jones tested the contribution of different 

sectors to the overall convergence among 14 industrialised countries over the period 1970-

1987. The overall finding of this work is that aggregate productivity was converging over 

the period, but there was no uniform pattem of behaviour across sectors. The 

manufacturing sector showed very little or no convergence while the services sector 

presented strong evidence of convergence, thus influencing overall aggregate productivity 

trends. The changes in the trend for labour productivity in the manufacturing sector are 

particularly interesting: during the 1970s there was gradual convergence, though not 
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1960-1985, but a sfrong evidence of absolute convergence for the sample of 20 OECD 

countries for the same period (1995, p. 27). 

Quah formulated an altemative approach to studying convergence. Instead of applying 

cross-section regression analysis, which explores the average behaviour, he analysed the 

dynamics of the income distribution across countries. This study has shown that a process 

of polarisation of countries into two convergence clubs, rich and poor, representing the 

twin-peak distribution pattem, is under way. The analysis of the infra-distributional 

dynamics has led to the conclusion that immobility across the peaks is the persistent feature 

for most of the countries. There is, however, a positive probability (although minor in 

magnitude) for "growth miracles" to occur, as in the cases of Hong Kong, South Korea and 

Singapore (Quah 1996a, 1996b), 

Jones (1997) has presented a more optimistic scenario for the "growth miracles". One of 

the possible explanations of the higher frequency of large upward movements within the 

income distribution is that "society is gradually discovering the kind of institutions and 

policies that are conducive to successful economic performance, and these discoveries are 

gradually diffusing around the world" (Jones 1997, p. 34), 

Pritchett (1997) has stressed that, although absolute divergence is prevailing, there are rare 

situations when less developed countries achieve strong economic growth, such as in some 

countries in East Asia. According to Pritchett, instead of trying to derive a single uniform 

growth model, it is cmcial to understand what factors can cause strong and sustained 

economic performance and technological progress. 

While the general finding has been of divergence in per capita income across the nations of 

the world in recent decades, convergence has been observed for particular groups of 

countries at particular time periods. Bemard and Jones tested the contribution of different 

sectors to the overall convergence among 14 industrialised countries over the period 1970-

1987. The overall finding of this work is that aggregate productivity was converging over 

the period, but there was no uniform pattem of behaviour across sectors. The 

manufacturing sector showed very little or no convergence while the services sector 

presented strong evidence of convergence, thus influencing overall aggregate productivity 

trends. The changes in the trend for labour productivity in the manufacturing sector are 

particularly interesting: during the 1970s there was gradual convergence, though not 
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sharply pronounced; after 1982 the trend changed to a steep divergence (Bemard and Jones 

1994, 1996). These results, in our opinion, deserve further analysis at a higher level of 

disaggregation of manufacturing sector. Besides this, it would be useful to apply this type 

of research to Asian economies, where manufacturing industries have been stmcturally 

significant. 

We can conclude that recent tests of the convergence hypothesis have shown that persistent 

polarisation in per capita income levels is the prevailing situation for nations as a whole. 

However, some countries, especially in East Asia, achieved high rates of economic growth, 

converging in terms of per capita income with the developed economies. This conclusion is 

of particular significance for this study. In terms of apparent convergence, some countries 

of East Asia appear as major variants from the intemational norm, providing strong reasons 

for examining factors that may have been central to their growth, such as specialisation in 

the computing and electronics industries. In Chapter 11 we will undertake tests of the 

convergence of income generated in the computing and electronics, textiles and clothing 

and total manufacturing industries, as well as economy-wide, in Chapter 12, across a range 

of countries. 

Marked differences between the rates of economic growth achieved in different countries, 

especially the unprecedented growth of East Asian economies, highlighted in the findings 

of recent empirical work testing the convergence hypothesis, confirm that it is cmcial to get 

a better understanding of what factors can cause strong and sustained economic growth. As 

has been pointed out by Durlauf, "the convergence hypothesis speaks to one of the critical 

economic motivations of the endogenous growth literature - namely the persistence of per 

capita income differences across countries" (1996, p, 1016), In the next chapter we will 

review some of the literature, in particular some new growth theories, which considers 

major factors affecting long-term economic growth at the current stage of technological 

development, such as changes in industrial stmcture, innovation, accumulation and 

diffusion of knowledge. 
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CHAPTER 2 

RECENT LITERATURE ON THE THEORY OF 

ECONOMIC GROWTH - A BRIEF REVIEW 

2.1 The Role of Changes in Industrial Structure for Economic Growth 

In standard neoclassical theory there is no role for industrial stmcture in the theory of 

growth or in the determination of national competitiveness. The uninhibited, self-adjusting 

processes of the market generate the optimum level of output and/or growth, and the 

stracture of a nation's economy emerges as a result of this process. But no particular 

industrial stmcture is privileged or essential for a high level of competitiveness. Nations 

can have strong levels of intemational competitiveness, and high levels of national income 

with quite different industrial stmctures. In this perspective, the key policy issue is to free 

up market processes to ensure optimum resource allocation and to allow the market to 

determine the best industrial stmcture for a given country. 

Yet the presumption about the irrelevance of industrial stmcture to growth and 

competitiveness is not widely accepted. Development economists have long interpreted 

development in terms of industrialisation, that is in terms of a change in stmcture of the 

economy to one more conducive to high income levels. One of the early attempts to 

formulate optimal strategies for achieving sustained economic growth dates back to 1943, 

when Rosenstein-Rodan proposed the concept of the "Big Push" ("Problems of 

Industrialisation of Eastern and South-Eastem Europe", Economic Journal, LIII, 1943, pp, 

202-11, summarised in Rosenstein-Rodan 1984, pp, 207-215), Rosenstein-Rodan envisaged 

a pivotal role for the government for transforming a stagnant economy into a state of 

sustained growth. In particular, he emphasised the role of large scale infrastmcture 

investment as a basis for industrialisation and of public investment in education and 

training (Rosenstein-Rodan 1984, pp, 210-215, Rostow 1990, pp, 408-409; Haberler 1987, 

p, 79, Hoselitz 1960, p, 202; Sheehan 1993, Sheehan 1996, p, 60), 

Some recent growth theorists have modelled growth in terms of changes in industrial 

stmcture and in terms of the significance of government policies influencing the trajectory 

of technological and economic development. Changes in the industrial stmcture of the 

economy with respect to the degree of openness of the economy, market stmcture and 

patterns of income distribution influencing the composition of domestic demand, have been 
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important emphases in recent economic modelling. Murphy, Shleifer, and Vishny (1989a) 

explored the role of coordinated investment across sectors in a backward economy to 

achieve a big push into industrialisation. A number of models, presented in this work, are 

based on the existence of complementarities, or mutual spillover effects, between 

industrialising sectors, A firm exercising increasing retums can contribute to a profitable 

simultaneous expansion of several sectors, a big push, although such a firm would not 

generate profits if it industrialises alone. Increasing retums to scale and imperfect 

competition can thus lead to the possibility of the existence both low-output and high-

output equilibria, because of spillover effects. Among the implications of this work is that 

there is a role for the govemment in the process of development: growth of income and 

welfare can be fostered if the govemment encourages simultaneous industrialisation in 

several sectors of the economy through a coordinated investment program. 

In another paper Murphy, Shleifer and Vishny (1989b) presented a two sector model, in 

which industrialisation occurs due to an increase in productivity in a leading sector, 

agriculturaT production or mineral exports, translated into demand for domestic 

manufactures, due to a restricted access to foreign trade, given that demand is widely 

distributed across population. In this model industrialisation is viewed as a substitution of 

increasing retums technologies, possessed by a monopolist entering industrial production, 

for constant retums technologies prevailing in the traditional sector. This work provides a 

theoretical explanation of the transformation of an economy from a producer of primary 

commodities into an exporter of manufactured products. The model of economic growth 

consists of two stages: agricultural production or mineral exports boost industrialisation 

that in tum generates manufacturing exports. This model also provides some insights into 

the possible role of govemment policy to support successful industrialisation through 

encouragement of homogeneity of tastes provided by a particular pattem of income 

distribution conducive to generation of demand for domestic manufactures. 

Another dfrection of economic modelling attempts to explain the growth differentials 

across countries by considering the constraints imposed on the growth of an open economy 

by the balance of payments (see, for example. Thirl wall and Dixon 1979, McCombie and 

Thfrlwall 1994), In this modelling growth is driven by autonomous demand and is related 

to the change in productivity corresponding to output growth. However, the growth of 

demand will need to be constrained, either by market forces or by the authorities, if the 

stmcture of the economy is not sufficient to support a given level of demand with extemal 
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balance, McCombie and Thirlwall have shown that growth rates actually achieved in 

several developed countries over the 1970-1985 period could be approximated by the rate 

of growth of exports divided by the income elasticity of demand for imports. This measure 

can, on certain assumptions, be regarded as determining the balance-of-payments 

equilibrium growth rate (1994, pp, 232-244), One of the possible implications of this type 

of modelling is that, given certain import requfrements, an expansion of production and 

exports in particular sectors, rapidly growing in world markets, may stimulate economic 

growth by increasing the level of GDP at which the balance of payments constraint 

becomes operative. 

The ability to generate spillovers to other economic activities is widely held to be one of the 

most important characteristics of the knowledge-intensive sectors, such as the information 

technology industries, Durlauf (1993) developed a dynamic, stochastic model, based on 

random field theory, of the evolution of an economy that consists of a countable set of 

industries exhibiting mutual intertemporal linkages provided by technological extemalities, 

affecting the production functions of each sector. Strong cross-sector complementarities or, 

in other words, high levels of mutual sensitivity of the production decisions in different 

industries, can generate a combined effect on aggregate behaviour, leading to the possible 

existence of multiple equilibria in the long-mn output of the economy. Depending on the 

magnitude of the sequential technological complementarities, affecting the conditional 

transition probabilities of current production in relation to the history of the economy, both 

low-output and high-output trajectories of economic development are possible. Thus, a shift 

across long-mn equilibria can be achieved by changing the probability of high output in 

individual industries that can trigger industrialisation, that is by action to influence the 

industrial stracture of the economy. 

With respect to economic growth, Durlauf s model assigns a special role to the leading 

sectors, defined as industries trading with all other sectors. The aggregate output of the 

economy can be significantly affected by the production behaviour of the leading sectors, 

thus determining the actual path of economic development. "Expansion of leading sectors 

can, by reducing production costs for the rest of the economy, induce a sequence of local 

spillover effects which lead the economy to sustained high production" (Durlauf 1993, p. 

350). 
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Technical change is viewed as the major factor affecting the high-output probabilities. 

Durlauf formulated two interpretations of the relationship between technological change 

and the simultaneous evolution of conditional high-production probabilities across sectors. 

A high degree of correlation of technical change across different technologies provides one 

of the interpretations. An altemative interpretation is the existence of a common factor 

affecting a number of industries. Transportation and steel production provide historic 

examples of leading industries capable of stimulating aggregate expansion throughout the 

economy. 

This conclusion is of particular relevance to the topic of this research. Computing and 

electronics industries are at the core of the current stage of technological change, defined as 

the information technology revolution and, thus, can be regarded as the leading sectors. In 

Chapter 4 we will consider the attributes of computing and electronics industries in more 

detail. 

2.2 Significance of ICnowledge, Technology, and Innovation for Growth 

The issue of to what extent scientific discoveries, inventions, and innovations contribute to 

economic performance is not new in the history of economic thought. For example, in 1966 

Schmookler showed that for 'science-based' industries (such as electrical and electronics 

industries) scientific discoveries in many instances directiy lead to patented industrial 

inventions (Scott 1989, p. 132). In 1971 Kuznets emphasised the role of technological 

change as a major source of economic growth (Rostow 1990, p. 355). The current stage of 

technological development, to which the information technology revolution is central, is 

characterised by an increased significance of knowledge and innovation for economic 

development. Many authors have argued that national competitive advantage is a function 

of the ability to generate and apply knowledge and new advanced technologies (see, for 

example, Porter 1990, pp. 165, 282). Advanced knowledge derived from continuous 

innovation is embodied in skilled labour, capital, intermediate and final products, as well as 

in modem production techniques. As has been stated in the recent OECD publication 

'Benchmarking Knowledge-Based Economies', "the ability to create, distribute and exploit 

knowledge and information seems ever more important and is often regarded as the single 

most important factor underlying economic growth and improvements in the quality of life" 

(OECD 1999, p. 7). 
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Theories focusing on the effects of knowledge, technology and innovation on economic 

growth are of particular significance to the study of information technology industries. 

Grossman and Helpman (1994) have presented a review of economic models considering 

the effects of innovation and improvements in technology on the long-term growth through 

qualitative improvements in both capital and labour inputs. As has been noted by OECD, 

the major factor behind the invention and diffusion of technology is the quality of human 

resources (1999, p. 9). From this perspective economic models considering the 

development of human capital as a factor of economic growth deserve special attention. 

In the contrast with standard neoclassical growth models implying convergence of 

countries, with similar physical endowments and access to similar technologies, to a unique 

balanced growth path, models developed by Romer (1986, 1990), Lucas, (1988) and 

Azariadis and Drazen (1990) have provided another type of theoretical justification for the 

observed divergence trends in economic development across countries. According to these 

models spillover effects, social increasing retums, generated by accumulation of human 

capital can be translated into diversity in growth rates, leading to the existence of multiple 

equilibria, or locally stable steady states. Let us consider findings of these models in more 

detail. 

Romer (1986) developed a competitive equilibrium model of long-mn growth, based on 

endogenous technological change. The accumulation of knowledge by forward-looking, 

profit-maximising agents is considered as the major factor of economic growth. 

Knowledge, being a product of technology exhibiting diminishing retums, is assumed to be 

an input of production, a capital good, with an increasing marginal productivity. 

Consequently, the production of consumption goods, as a function of stock of knowledge 

among the inputs, exhibits increasing retums. The rate of economic growth, providing 

social optimum, may be monotonically increasing approaching the upper bound determined 

by the maximum technologically feasible growth rate for knowledge. The model suggests 

that due to the existence of increasing retums and multiple equilibria a small disturbance of 

a change in policies can significantiy affect the equilibrium reached. One of the 

implications of this model is that govemment intervention, that shifts the allocation of 

resources from current consumption towards research, can result in welfare improvements 

that can not be achieved by private agents. Firms tend to recognise private retums to 

knowledge but neglect positive extemalities, thus competitive equilibrium solution results 

in excessively high level of consumption while the amount of research is not sufficient. 
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hi another model (1990), based on augmented endogenous technological change that arises 

from investment decisions made by profit-maximising agents, Romer considered two 

separate components of knowledge: human capital, which is rival, and technology, which is 

non-rival. The model of the economy consists of three sectors. A research sector, which 

exhibits increasing retums, produces new knowledge in the form of designs for new 

producer durable goods by using human capital and the existing stock of knowledge. An 

intermediate goods sector uses the designs generated in the research sector to produce 

durables. The final goods sector uses labour, human capital and producer durables to 

produce final output. Among the assumptions used in the model are constant population 

and labour supply and a fixed stock of human capital. The model has particular properties. 

In the research sector productivity increases linearly with the growth in technological 

knowledge. The intermediate goods sector operates under monopolistic competition. 

Capital goods are assumed to be separable into an infinite number of distinct types of 

producer durables, which are perfect substitutes. One of the conclusions of this type of 

modelling is that the stock of human capital allocated to research determines the rate of 

economic growth. The socially optimal rate of growth can be achieved by subsidising the 

accumulation of technological knowledge. This model also suggests that having a large 

population is not a sufficient condition for economic growth. Less developed economies 

can rather benefit from economic integration with the rest of the world. "... what is 

important for growth is integration not into an economy with a large number of people but 

rather into one with a large amount of human capital (Romer 1990, p, 98). 

Lucas (1988) has argued that human capital development achieved by education can 

significantiy affect long-term economic growth patterns and the level of welfare. 

Accumulation of human capital is modelled by a simple linear function involving time 

spent on learning. It is assumed that there is an extemality in production derived form the 

average level of human capital. Higher level of human capital through the generation of 

spillover effects productivity and hence economic growth. According to Lucas, 

enhancement of human capital through education and leaming-by-doing, provided by 

knowledge extemalities of high technology production activities, are the major drivers of 

economic growth, 

A model developed by Azariadis and Drazen (1990) shows that multiple, locally stable 

stationary states are possible, due to increasing social retums to scale in the accumulation 
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of human capital. Externalities associated with the process of creating human capital 

generate labour-augmenting effects, inducing multiple balanced growth paths as stationary 

equilibria. Moderate differences in the stocks of factor inputs, such as the stock of 

knowledge, given that certain critical values are surpassed, may result in markedly different 

growth rates, implying a rapid expansion of aggregate production possibilities. According 

to this model, human capital accumulation can lead to multiple growth paths in two 

different ways. First, when a certain level, a critical mass, of knowledge embodied in 

human capital is accumulated, it is easier to acquire further knowledge. Thus the existence 

of a critical mass of knowledge reduces the costs of acquiring further knowledge. Second, 

reaching critical mass of knowledge can induce a dramatic increase in production 

possibilities. In both cases threshold extemalities, providing conditions for a development 

takeoff, are being generated. It is worth noting, however, that Azariadis and Drazen viewed 

a highly qualified labour force as a necessary but not a sufficient prerequisite for growth. 

Factors such as wasteful economic policies, wars and other political upheavals, natural 

disasters, can significantly impede economic progress (p. 519). 

Other models, developed by Romer, have shown that foreign investment can play an 

important positive role for the development of industrialising countries. In particular, 

Romer has concluded that there can be first-order negative effects of trade restrictions that 

affect the flow of ideas from overseas, preventing the introduction of new technology 

(Romer 1994a), In two other papers Romer has investigated the importance of the idea gap 

existing between the developed and developing countries. The ideas gap "suggests that 

multinational corporations can play a special role as the conduits that let productive ideas 

flow across national borders" (Romer 1993, p, 544). New ideas, increasing the productivity 

of R&D, "... may tip the economy from a no-discovery equilibrium to one in which many 

new products and processes are discovered" (Romer 1992, p, 87), 

Cozzi has explored the effects of the existence of a vector field of possible paths of 

development generated by a scientific discovery. The selection of the actual path of 

development results from the interaction of economic and technological forces. Subsidies to 

R&D or taxation can substantially alter the trajectory of technological development and 

have considerable long-term effects on economic growth. Moreover, the time of the policy 

changes also matters. Early implementation of the policies leading to a superior trajectory 

results in the convergence to a higher steady state of growth. Another important conclusion 

of the model is that the perfectiy competitive market solution can generate a poverty frap 
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for a backward country, when the preferred short-term gains impede the long-term growth. 

For an advanced economy the perfectiy competitive conditions for R&D firms can lead to 

the development along the wrong path (Cozzi 1997). 

Similar conclusions in terms of possible effects of national policies have been derived from 

a model developed by Klundert and Smulders. National competitive positions can be 

substantially affected by govemment policies targeting the development of high-tech 

production that increases leaming opportunities. Sfrong policies can change the state of 

divergence into a converging growth path. Even temporary measures, such as "infant-

industry" support, can have permanent effects (Klundert and Smulders 1996), 

2.3 Factors of Uneven Growth and Geographic Distribution of 

Centres of Economic Activities 

The global development of information technology industries has led to the emergence of 

new centres of concenfration of production activities. Many countries of East Asia have 

emerged as major producers and exporters of computing and electronic products (see, for 

example, Wellenius, Miller, and Dahlman 1993, Kozmetsky and Yue 1997, Mathews and 

Cho 2000, Sheehan, Pappas, Tikhonurova and Sinclair 1995, Sheehan and Tikhonurova 

1996, and also chapters 6, 7 and 8 of this study). In this perspective, models investigating 

the origin of uneven growth and of the geographic distribution of centres of economic 

activities deserve special attention. These models may refer to either the geographic 

distribution of economic activities with a country, or to thefr distribution across countries, 

Kmgman has developed a model of centripetal and centrifugal tendencies in an imperfectiy 

competitive market environment. He argues that a certain combination of parameters can 

lead to the existence of multiple agglomerations allocated in a particular order within an 

economy (Kmgman 1995). Another model, developed by Kmgman and Venables, 

addresses the issue of the distribution of economic activity across countries. This model 

attempts to throw some light on the complex issues of which nations are likely to benefit 

from global economic integration. The overall conclusion of the model is that growth of 

income in industrialising countries can lead to erosion of the initial advantage of 

industrialised core (Kmgman and Venables 1995, p, 876). "...the spread of industry to the 

South reduces relative and perhaps absolute Northern wages..." (p. 874). This conclusion is 

of special interest for this study: changes in wages of employees of computing and 
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electronics industries in developed and developing countries will be discussed in chapters 

10 and 11. 

Another group of economic models considers different factors influencing patterns of the 

diffusion and adoption of innovation such as attractiveness of the innovation, efficiency of 

communication networks, industry stmcture, imperfection of information about innovation, 

and sfrategic behaviour (for references see Lissoni and Metcalfe 1994, pp. 109-125). Such 

models, combining diffusion and location theories, link the speed and direction of diffusion 

and of the adoption of technical knowledge with the spatial pattem of allocation of urban 

centres. One of the important results of such modelling is that, for example in the case of 

electronic indusfry, agglomerations of small firms are capable of competing with highly 

integrated big companies (p, 130), This theoretical conclusion implies the possibility for 

new entrants to change the balance of national competitiveness within the IT industry. 

Conclusions 

One central conclusion of this chapter is that there is a range of new growth models that 

envisage a role for changes in industrial stmcture in the growth of a particular economy. 

Many of these models consider long-mn or steady state growth, in the context of an open 

economy, and hence link directiy to competitiveness as defined earlier. The possibility of 

existence of multiple equilibria in the long-mn output of the economy, resulting from the 

different, high/low output, trajectories of economic development, is a common feature of 

such theories. Different paths of economic development leading to locally stable steady 

states may also be reflected in regional divergence. 

Another body of work suggests that the growth differentials across countries can be 

explained by the differences in the constraints imposed on growth by the balance of 

payments. This implies that an expansion of production and exports in particular sectors 

which are rapidly growing in world markets may stimulate economic growth, 

A range of factors has been identified in these models as major drivers of economic growth, 

through qualitative improvements in both capital and labour inputs. Among such factors 

are: 

• technical change and technological innovation; 

• generation, accumulation, absorption and diffusion of knowledge; 

• extemalities associated with technology, innovation and leaming; 

• complementarities across industrial sectors and technologies. 
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One further implication of the recent growth theory literature is the possible existence of 

leading industrial sectors, which may be particularly important in terms of factors driving 

growth. Expansion of leading sectors can lead the economy to sustained high production. 

Hence such sectors may be a special locus of policies. 

These conclusions are of particular relevance to the topic of this research. Contrary to the 

basic neoclassical view, there is in contemporary theory a range of models that suggest an 

association between industrial stmcture and growth/competitiveness. More specifically, the 

review of the literature suggests that there are four main types of reason why industrial 

stmcture may matter for growth and competitiveness. These are as follows: 

• direct effects: some industries, and not others, generate high levels of value added 

per employee and wages per employee, and hence contribute directly to high levels 

of per capita GDP; 

• demand growth and increasing retums: some industries, and not others, are 

associated with high rates of growth in demand (from either national or intemational 

sources) and also with increasing retums to scale, so that production within those 

industries will generate a virtuous cycle of rising demand, falling unit costs, further 

increases in demand and so on; 

• spillover effects on other industries: some industries, and not others, generate high 

spillovers to other industries (in terms, for example, of technology, production 

knowledge, and design and product creation capabilities), and these spillovers spur 

the growth of the overall economy, and 

• balance of payments constraint effects: export related growth in an industry growing 

rapidly in world markets may lift the balance of payments constraint on an 

economy, thereby allowing that economy to grow more rapidly than would 

otherwise have been the case. 

Expansion of leading, strategic, sectors can change the frajectory of economic development 

and, thus, foster growth of national income and welfare. Indeed, such strategic sectors may 

embody each of the four reasons cited above through which industrial stmcture may 

influence long-term competitiveness - they may be high value industries contributing 

dfrectiy to high levels of GDP per capita, but they may also be high growth industries with 

increasing retums, generating high levels of spillovers to other industries and being 

strongly export oriented. The strategic importance of high-technology industries, and in 
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particular of computing and information related industries, for economic development at 

the current stage of technological development has been stressed by many authors (see, for 

example, Magaziner and Reich 1982; Lawrence 1984; Prestowitz 1988; Dertouzos, Lester 

and Solow 1989; Tyson 1992; Thurow 1992; Camoy, Castells, Cohen and Cardoso 1993; 

OECD 1996; OECD 1999), Chapter 3 shows that these industries have been widely viewed 

by governments as sfrategic sectors, and have been the subject of major policy initiatives. 
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CHAPTER 3 

THE DEVELOPMENT OF INFORMATION 

TECHNOLOGY INDUSTRIES 

It has been shown in Chapter 2 that, in confrast with the basic neoclassical model, a range 

of models suggest a decisive role for changes in indusfrial stmcture in longrun growth, and 

hence provide a possible theoretical basis for an association between industrial stmcture 

and competitiveness. This in tum may provide a justification for the view that sfrategic 

industries - those characterised, for example, by increasing returns, spillovers, high 

knowledge intensity, complementarities between technologies and with other industries-

may have a special role in generating long-term growth. Many have held that the 

information technology industries are precisely of this character. That is, that they are 

characterised by high knowledge intensity and significant leaming economies, increasing 

retums to scale and oligopolistic competition, reflecting the extent of sunk costs, and by a 

capability to produce rapid and multidirectional technological spillovers and extemalities. 

These spillovers are generated in the process of design and production of computing and 

elecfronic equipment, for other indusfries and economic activities. 

The computing and elecfronics indusfries are highly concenfrated at regional and firm 

levels. In the early 1990s the top five computer firms had almost 40 per cent of the world 

market (Vickery 1996, p. 111). While production activities are focused on particular 

regional nodes, these indusfries are highly globalised. High levels of intemational 

investment in production, intemational sourcing of parts and components, infra-firm trade, 

and intemational collaboration agreements are the distinguishing features of these 

indusfries. They are also among the fastest growing in the world. Products of these 

indusfries, such as consumer elecfronics, communications and telecommunications 

equipment, have been a major source of growth in world frade. These and other 

characteristics of computing and elecfronics have led many to define these indusfries as 

sfrategic opportunity indusfries (see, for example, Camoy, Castells, Cohen and Cardoso 

1993, p, 131; Vickery 1996; Houghton and Flaherty 1997, pp, 131-143), (The attributes of 

the computing and elecfronics industries in comparison with characteristics of other 

manufacturing indusfries will be considered further in Chapter 4, Section 4,3), 
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The computing and electronics industries have been targeted as sfrategic in many developed 

and developing countries in North America, Europe, Asia, and Liin America (Kozmetsky 

and Yue 1997, pp. 10-17). "The semiconductor industry has been an explicit target of 

industiy policy, whether in the guise of military policy in the United States or of 

commercial policy elsewhere in the world" (Yoffie 1993, p. 29).The effects of govemment 

intervention varied across counfries depending on the type of policy employed and how it 

matched the industry's condition (Yoffie 1993, p. 70). As has been noted by Chapman, the 

development of long-term indusfrial policy must be related to national objectives and 

requires multi-faceted and sophisticated strategic analysis (1991, p. 90). Although the 

degree of success of govemment policies targeting the development of computing and 

elecfronics industries differed across counfries, it has been recognised that the long-term 

competitive position of national firms in intemational competition can be significantiy 

affected by govemment poHcy (Borms, Tyson, Zysman 1986, p. 92; Yoffie 1993, p. 446). 

By briefly reviewing in this chapter the development of these industries both in the 

advanced countries and in East Asia, the central role of govemment perceptions of these 

indusfries as strategic, and of the resulting policy initiatives, can be demonstrated. 

3.1 The Development of Computi ig and Electronics Industries 

in the Advanced Countries 

The history of the computing and electronics indusfries goes back to the time of the World 

War II, The necessity to achieve technological superiority during the war stimulated the 

development of the electronic digital computer (Flamm 1987, pp, 6-7; 1988, pp, 29-30). 

Technological development maintained its strategic significance during the postwar period 

as well. In the period 1945-1955 the govemment dominated the development of the 

computer industry in the United States. In fact, the first development stage was critically 

dependent on govemment policy, which established the industry's technological frajectory. 

Govemment created initial markets through procurement and ensured the availability of 

technology at low cost (Borrus, Tyson, Zysman 1986, p, 93). Between 1949 and 1959 the 

U.S. govemment fimded approximately 60%o of all R&D projects within the U.S. computer 

indusfry (Kozmetsky and Yue 1997, p. 10). From the invention of fransistors in 194 

through to the commercial introduction of the integrated circuit in 1962, the U.S. military, 

the "creative first user", played a particularly important role for the development of 

computing and elecfronics. Military R&D programs set the direction for early product 

design by emphasising miniaturisation, high performance and reliability. The initial market 
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for the integrated circuit was formed by military and space agency procurement. Diffusion 

of the integrated circuit into non-military markets and the entry of new firms were 

facilitated by the existence of strong govemment demand (Borrus, Tyson, Zysman 1986, 

pp. 94-95). After 1955 the govemment played the key role in the development and the 

application of high-end, large-scale computers. Low-end applications, based on 

minicomputers, were open to market competition. Since 1975 the computer has been 

considered as a low-cost, mass-produced good (Flamm 1987, p, 42), 

In a similar vein, govemment policies have been important for the development of the 

elecfronics indusfries in the United States throughout the history of the industry. The whole 

range of policies, such as tax policy, direct funding and procurement, policies enhancing 

public-private cooperation, competition, education and fraining, have been applied (Flamm 

1987, 1988; Wellenius et al, 1993; Kozmetsky and Yue 1997), Govemment funding has 

been primarily directed towards military and national security applications (Wellenius et al, 

1993, p. 102), Flamm estimates that over the 1975-1984 period about 40 per cent of all 

computer research and 60-75 per cent of basic computer research was provided by the 

federal govemment (1987, p, 104), 

In Japan and Europe the information technology industries have also been considered as 

sfrategic and govemment policies have played a significant role in the development of these 

indusfries. However, in the contrast with the United States where computer technology had 

a military focus, in Europe and Japan the sfrategic objective was primarily commercial. 

The rapid emeigence of Japan's elecfronics industry as a world-class competitor was a 

planned result of a concerted policy effort (Borms, Tyson, Zysman 1986, p. 91), The 

establishment of the elecfronics indusfry began in the late 1950s (Kozmetsky and Yue 

1997, p, 12), Japan lagged behind the United States in elecfronics technology at that time 

(Anchordoguy 1989, p. 19), The Japanese govemment nurtured and protected the "infanf 

elecfronics industry, applying the whole range of policies such as subsidies to domestic 

firms, confrol over foreign direct investment, import restrictions through tariffs and quotas, 

and foreign exchange allocations, while maintaining confrolled competition between the 

protected Japanese firms (Kozmetsky and Yue 1997, pp. 12-13; Fransman 1995, JD. 22-

23), The role of the govemment was also significant for the selection, purchase, and 

adoption of foreign technology (Kozmetsky and Yue 1997, p, 12; Yoffie 1993, p, 122) and 

in educating the enfrepreneurs and technicians (Fransman 1995, p, 446), Thegovemment 
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supported cooperative research in the area of emerging technologies that involved 

govemment, industry and academia. In the 1980's the Japanese electronics industry 

achieved world-class status, at the level of competitive parity with the USA andsurpassing 

Western Europe (Kozmetsky and Yue 1997, p,13). For a detailed description of the history 

of Japanese elecfronics and communications industry and the role of the govemment see 

Anchordoguy 1989, Fransman 1995, Kozmetsky and Yue 1997, Some additional 

information on govemment policies employed in Japan can also be found in Johnson 1982, 

Flamm 1987, Vestal 1993, Wellenius et al, 1993, Yoffie 1993, 

In the United Kingdom, Germany and France the development of the indigenous computer 

technology base began at about the same time as in the United States. European 

governments, although providing support for national elecfronics and computer industries, 

have not been as successful as the American and the Japanese ones. In 1950 British 

technology was in many respects superior to that of the United States, However, their 

relative technological competitiveness declined within the next decade. In the 1970s the 

British computer producers were losing the market share even in the home market (Flamm 

1987, pp, 159-160). The first fully operational elecfromechanical calculating machines 

were built in Germany in the 1941, During and after the war Germany continued research 

in computer related areas. By the mid-1950s several experimental machines were built, but 

no commercial models were produced because of the ban on constmcting certain elecfronic 

devices. However, even after 1955, when the ban was lifted, commercial producers were 

lagging behind their foreign competitors (Flamm 1988, pp, 159-162). In the late 1960s "the 

first serious minicomputer producer", Nixdorf, achieved a certain degree of success but 

with "virtually no assistance from the German govemment" (Flamm 1987, p. 158). 

In France the theoretical design of electromechanical calculators based on binary arithmetic 

was developed in the late 1930s. Before Worid War II France had a sfrong competitive 

position in the European punched card business machine market. In the 1950s France was 

using relatively backward technology in comparison with the United States. Although 

elecfronic computers were produced for military purposes, France had very little 

commercial success (Flamm 1988, pp. 150-152). Throughout the history of the 

development of electronics and computing the governments of the United Kingdom, 

Germany and France applied various policies such as tariffs, subsidies, interest-free loans, 

funding of R&D, public procurement. Although govemment policies employed in Europe 

were similar to those implemented in Japan, they were much less effective (Yoffie 1993,p. 
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122). European counties, famous for their world-class basic science and flmdamental 

research, have not achieved competitive levels in the commercial elecfronics and 

computing indusfries comparable with those of USA and Japan, 

3.2 The Emergence of Computing and Electronics Industries 

in East Asia 

The emergence of East Asian countries as major producers and exporters of computing and 

elecfronic products is one of the most interesting and significant features of the economic 
th 

history of the 20 century. The creation of knowledg»intensive, high-technology industries 

in East Asia and ASEAN is regarded as a major factor contributing to rapid economic 

growth achieved in these economies (see, for example, Mathews and Cho 2000, pp, xiii-

xiv; Sheehan and Tikhomirova 1996, pp, 25-26). It has been suggested that, at the initial 

stage, the development of computing and elecfronics indusfries did not differ from that of 

other indusfries. East Asia emerged as an assembly base for many industries, including 

information technology indusfries. When elecfronic products approached the status of a 

commodity, the production and frade of such standard low-end products shifted to low-cost 

locations. This phenomenon can be explained by the standard frade theory based on focised 

on counfry-specific factor endowments. A "snowball effect" in terms of expansion of the 

types of goods produced and exported by this region can also be justified. First, as a result 

of rapid technological development and short product cycles more electronic products 

became standard, low-end (for information on the issue of "commoditisation" of computers 

see Vickery 1996, pp. 112-113). Second, East Asian counfries experienced advantages of 

location: once the region became a location of production of some products it became more 

attractive as production base for other products as well (Yoffie 1993, pp. 3, 5, 430432). 

The technological development - the fransition from a low-cost producer, an imitator of 

foreign technologies to an innovator, a producer of high value-added elecfronic goods- that 

has occurred in some East Asian economies can hardly be explained by the fraditional 

theory of frade (Yoffie 1993, pp. 122-123, 180; Council on Competitiveness 1998, p. 9; 

Mathews and Cho 2000, p. 2). "It is the special achievements of East Asian countries such 

as Korea, Taiwan and Singapore in knowledge-intensive sectors which cannot be accounted 

for in terms of simple capital and labour inputs that call for a more sophisticated 

explanatory framework" (Mathews and Cho 2000, pp. 12-13). As has been argued by 

Mathews and Cho, in a detailed study of a semiconductor industry in East Asia, low labour 

28 



costs were one of the advantages in the early 'labour-intensive' phase of industrialisation of 

East Asian countries. But they argue that this factor has little validity at the high 

technology phase of development, when labour accounts for so small proportion of the 

costs (p. 13). Moreover, according to Mathews and Cho, the low cost advantage was 

"rapidly diminishing by the time that these countries were ready to make their break into 

knowledge-intensive industries" (p. 7). Our analysis has shown that labour costs factor 

retained hs validity at the high-technology phase of development. In the early 1990sin the 

developed economies proportions of labour costs in the overall value of computing and 

elecfronics production remained substantial: 26 per cent in Germany and more than 20 per 

cent in the Netherlands and in the USA. h East Asian economies at that time labour costs 

accounted for relatively minor proportions of gross output of the computing and elecfronics 

indusfries: in South Korea for 11 per cent, in Singapore for 8 per cent, and in Malaysia for 

6.4 per cent (see Table 10.2 and Chart 10.5). Besides this, wages in the computing and 

electronics industries in East Asian economies were significantly lowerthan the levels of 

the developed countries (see Table 11.2 in Chapter 11). 

Technological diffusion, via imitation, leverage and leaming, rather than the generation of 

knowledge through R&D, has been widely held to be the major source of national wealth 

creation in East Asia (e.g. Mathews and Cho 2000, p. 17). Diffusion of information 

technology involves not only acquiring computerised equipment, product design and 

related know-how, but also continuous improvement after acquisition, and the development 

of technical change-generating capabilities (Hanna, Guy and Amold 1995, p. xi). The 

emphasis of the approaches implemented in South Korea and Taiwan was not on 'passive' 

technology transfer but on 'active' technology leverage, that enabled these counfries not 

only to absorb, adapt and disseminate foreign technology but also to improve it (Mathews 

1995, p. 8). By the mid-1990s the R&D-based innovative capacity of some East Asian 

counfries reached levels comparable with those of the developed economies. The growing 

number and sophistication of competing countries was viewed by the Council on 

Competitiveness as the largest threat to the U.S. competitive position in information 

technology industries (Council on Competitiveness 1998, p. 68). Between 1992-1996 more 

than 1000 IT patents, registered in the United States, were granted to Taiwan's inventors, 

and more than 1600 IT patents were granted to inventors from South Korea. These 

economies surpassed the United Kingdom in terms of the numbers of patents registered in 

the USA and approached Germany. Other counfries, such as Singapore, Malaysia, and 
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Hong Kong, are occupying fastfollower position and are "capturing downsfream jobs and 

wealth from innovative activity in the United States" (pp. 9, 68). Our analysis of the output 

of R&D activities in different countries (see Table 10.3, Chapter 10) confirms that in 1995, 

in terms of the numbers of patents granted by the U.S. Patent Office, South Korea and 

Taiwan were among the global leaders in IT related research. In Singapore, Hong Kong, 

and China the numbers of patents were increasing over time, but in the mid-1990s these 

countries were still lagging behind most of the advanced economies. Malaysia, Thailand, 

the Philippines, and Indonesia had virtually no patents registered in the United States. 

The newly industrialised Asian counfries. South Korea, Taiwan, Singapore, Malaysia, and 

Thailand, followed Japan in terms of industrial policies employed in the process of 

developing computing and elecfronics indusfries. The governments of these nations have 

supported firms "through direct funding, investment loans, and the establishment of 

national research cenfres for developing and fransferring elecfronic technologies and for 

fraining engineers and other workers" (Kozmetsky and Yue 1997, p. 13). 

South Korea presents one of the most interesting examples of the successful development 

of the electronics industry. South Korea is one of the "late comers" into the global 

elecfronics industry. The development of the elecfronics indusfry began in the late 1960s 

from the assembly of black-and-white TV sets (Amsden 1989, p. 82). The govemment 

played a key role in fostering South Korea's electronics industy. It protected local markets 

by imposing high tariffs and by import licensing, encouraged and directed the acquisition of 

foreign technology and capital, and funded R&D undertaken by univershies and companies 

(Kozmetsky and Yue 1997, p. 14). In the late 1970s the govemment targeted a stmctural 

change in the elecfronics industry from pure assembly operations to the production of basic 

components and parts. Elecfronics was viewed as a major export industry, and 

semiconductors, computers and related items were selected as sfrategic products (Kim and 

Leipziger 1993, p. 20). At this stage the domestic market was highly protected and foreign 

direct investment in electronics was restricted (Amsden 1989, p. 82). In the 1980s the 

govemment realised the necessity to move into advanced, research-intensive areas of 

microelecfronics. In order to get access to modem technologies, several policy revisions 

were made towards opening up South Korea's elecfronics industry to foreign direct 

investment and to allow greater involvement of foreign companies in research and 

production activities (Wellenius et al. 1993, p. 171). The govemment promoted R&D 

activhies by supporting collaboration between private and public research institutions. 
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Among other initiatives, lower tariffs were imposed on imported equipment for R&D 

purposes and a percentage of profits used for investment in R&D was exempt from taxation 

(Amsden 1989, p. 83). 

Taiwan, as well as South Korea, emerged as a major competitor in such areas as 

semiconductors, computers, and other elecfronic products, moving from low-skill assembly 

operations to high-value-added segments of the computing and elecfronics industries. In 

Taiwan, as in Japan and South Korea, govemment played a guiding role in fostering the 

development of the computing and elecfronics industries. Large-scale integrated circuits, 

automation, lasers, and computer hardware and software were targeted by the govemment 

direct initiatives involving acquisition of foreign technologies, market-oriented export 

promotion and provision of funds for the development of new technologies and fraining of 

engineers and programmers (Mathews 1995, p. 12; Kozmetsky and Yue 1997, p. 14). In 

spite of major similarities between the sfrategies for development of the elecfronio industry 

in South Korea and in Taiwan, there were some differences as well. In South Korea large 

established conglomerate firms (the chaebol), such as Samsung, Goldstar, and Hyundai, 

were the major vehicles for the development of the elecfronics industry Small and 

medium-sized enterprise dominated in Taiwan. An important feature of the South Korean 

semiconductor industry was export orientation. In Taiwan export orientation was not of 

such overwhelming significance for the development of electronic industy. Supplying to 

the growing domestic market was equally important as exporting (Mathews 1995, pp. 8-

16). 

In Singapore and Malaysia multinational corporations were considered the major source of 

technology transfer. Most of the electronics firms in Singapore, Malaysia, and Thailand are 

characterised by assembly operations and dominated by offshore subsidiaries of U.S. and 

Japanese firms. Govemment incentives played an important role for the development of the 

elecfronics industries of these counfries. In Singapore the govemment strategy to acquire, 

diffuse, and generate a next-generation of IT products and services was firmly grounded 

within a broader industrial policy developed in the 1960s. In 1968 the Development Bank 

was established to finance indusfrial development, with 49% govemment participation. In 

the late 1970s the Economic Development Board identified computers, peripheral 

equipment and microelectronics among eleven key industries. National R&D policy 

included a range of incentives such as expansion of training and education and increases in 

wages. The 1980-90 development plan was to resfructure the economy on the basis of new 
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knowledge-intensive products and services, the "second industrial revolution". In 1986 

Singapore launched a plan targeting the improvement of productivity and competitiveness 

of the economy on the basis of the development of a sfrong export-oriented information 

technology industry (Wellenius et al. 1993, pp. 176-177; Mathews 1995, pp. 9-10; Hanna, 

Boyson, and Gunaratne 1996, p. 155; Kozmetsky and Yue 1997, pp. 14-15). 

The fact that none of the firms in South Korea, Taiwan, Singapore and Malaysia were 

forced into bankmptcy during the global downtum in the world semiconductor industry 

related to 1997-98 Asian financial crisis (Mathews and Cho 2000, p. 31) indicates that these 

countries have reached the status of major players in the global elecfronics industry. Further 

description of the development of computing and elecfronics indusfries and of govemment 

sfrategies employed in different counfries can be found in the studies cited throughout this 

chapter. 

Conclusion 

This brief overview of the development of the information technology indusfries, and of the 

govemment policies applied in different countries, allows us to draw some conclusions that 

are of particular relevance to this research. It was not our goal, in the foregoing discussion, 

to evaluate the degree of success of govemment policies which targeted the development of 

the computing and elecfronic industries. For our purposes, however, the fact that such 

policies have been applied is quite important. It indicates that governments in many 

indusfrialised and developing counfries adopted the point of view that indusfry sfructure 

matters for economic development. In xting on that viewpoint, the computing and 

elecfronics indusfries were considered as sfrategically important. 

The aim of this study is to throw light on the link between changes in industrial stmcture 

and national competitiveness, with particular emphasis on the strategic significance of the 

information technology indusfries. In the next chapter we will start the analysis by 

considering options for quantifying indusfrial composition of manufacturing sector and by 

developing a new approach for assessing manufacturing stmcture and stmctural changes 

over time. Particular attention will be given, in succeeding chapter, to the evaluation of the 

stmctural significance of computing and electronics indusfries in the composition of 

manufacturing frade and production of different countries and regions. 
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CHAPTER 4 

A NEW APPROACH FOR ANALYSING MANUFACTURMG 

STRUCTURE - INDEX OF LONG RUN INCOME POTENTIAL 

As has been discussed in Chapters 2 and 3, both growth theories and practical experience of 

the implementation of industrial policies targeting the development of particular industries 

in many countries indicate that stmctural change can facilitate economic growth. In 

considering the role of certain indusfries in manufacturing sfructure, and in this study the 

role of the computing and elecfronics indusfries in particular, some framework or lens is 

necessary through which to view and describe changes in this stmcture. In this chapter we 

will consider options for quantifying industrial sfructure and will develop a new approach 

for assessing the industrial stmcture of the manufacturing sector, both at a given point of 

time and in terms of stmctural changes over time. 

The chapter consists of six sections. In the first section we will briefly outline some 

methods that have been used for quantitative evaluation of industrial composition and of the 

stmctural significance of particular industries. In this section reasons for developing a new 

method, approaching assessment of indusfrial composition of manufacturing sector from 

the perspective of income generation, will be presented. In the second section we will 

discuss criteria for the selection of benchmarking characteristics germane to income 

generation and will rank manufacturing indusfries according to the selectedcharacteristics. 

Similarities and differences between indusfries in the manufacturing sector will be 

considered in the third section. In the next section a weighted index of indusfrial 

composition, the Index of Long Run Income Potential, will be introduced. Applications of 

the index for analysing the significance of a particular industry, or of a number of 

indusfries, in the composition of the manufacturing sector will be considered in the fifth 

section. In the final section of this chapter we will draw conclusions on the basis of the 

material presented, and discuss the limitations of the suggested approach. 

4.1 Review of Approaches to Quantitative Evaluation of Industrial 

Composition and of the Structural Significance 

of Particular Industries 

The most common approach to assessing the stmctural significance of a particular industry 

is to evaluate the degree of specialisation of a country, or a region, in that industry for a 
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relevant variable, such as trade or output. In terms of frade, this method can been applied 

directly by considering sectoral shares of merchandise exports and imports. (See, for 

example, Drysdale 1988, Gamaut 1989, Anderson 1995.) Another way of evaluating 

indusfrial stincture is to consider the specialisation of a country relative to the global 

average in the output of a certain industry. This approach, referred to as the Index of 

Revealed Comparative Advantage or the Index of Specialisation, was developed by Balassa 

in 1965 and has been widely used by many economists. Vollrath (1991, p. 269) has 

presented the RCA index in the most general way: 

RCAi={xi/x:)/(x:/x:)\ (4.i) 
where X-exports, 

a - any specific commodity, 

t - all traded commodities, 

/ - a particular country, 

w - the world. 

Discussion about this method and examples of the application can be found in Drysdale 

1988, Gamaut 1989, Vollrath 1991, Chow and Kellman 1993, Sheehan et al 1995. Forsttier 

and Balance (1990, pp. 28-29) have applied this method to value added. In this study this 

method will be used in chapters 6 and 7 for evaluation of the degree of specialisation in 

exports and imports of computing and electronics products. 

An assessment of the degree of specialisation can be considered as a powerful tool for 

evaluation of the importance of a particular sector of an economy. However, the most 

significant deficiency of this approach is that it is difficult to apply for analysing indusfrial 

stmcture as a whole. In order to make a judgement about overall indusfrial stmcture and the 

dynamics of structural change one has to consider specialisation in each and every sector. 

Forstner and Balance (1990, p. 32) have approached the issue of the evaluation of changes 

in indusfrial stmcture by presenting the Index of Stmctural Change for a manufacturing 

sector consisting of 28 industries. 

(4.2) 

where a„ - a three-year average of the share of industrial branch /, 

34 



/=1,2,...,28 

t=T- a three-year period 1984-86, 

t=0 - a three-year period 1973-75. 

The same approach has been applied by Productivity Commission (1998, pp. 69, 14) for 

evaluation of the changes in the stmcture consisting of 18 industry groups. 

This approach is definitely a usefiil analytical tool for a cross-country comparison of the 

pace of stmctural change. However, the Index cf Stmctural Change does not take into 

account the direction of changes in manufacturing stmcture. 

Sheehan and Tikhomirova have developed an integrated indicator, the Index of Knowledge 

Composition, for the evaluation of the stmcture of the manufacturiig sector as a whole with 

respect to knowledge embodied in the output of different indusfries (see Sheehan et al 1995, 

Sheehan and Tikhomirova 1996). The value of this index indicates the stmcture of 

manufacturing sector according to knowledge embodied in this sfructure. Upward 

movement in the values of the index is indicative to stmctural change towards higher 

knowledge intensity of the structure of manufacturing sector. In other words, higher values 

of the index correspond to a greater structural significance of knowledge-intensive 

indusfries. 

In this study we seek to contribute in two ways to an improved framework for analysing 

stmctural changes of manufacturing sector, with a particular emphasis on the long run 

income potential of industry structure. Firstly, we outline five key characteristics of 

indusfries and use these characteristics to describe manufacturing industries. Secondly, we 

use these five characteristics to develop a particular analytical tool- termed the Index of the 

Long Run Income Potential- to assess changes in the stmcture of manufacturing trade and 

production for different counfries and regions in a global context. 

The overall rationale for the analysis is that the level of sustainable income which can be 

provided by an indusfrial stmcture is related to the level of value added per employee and to 

the extent to which the benefits of that value added can be transferred to employees in the 

form of wages per employee, rather than retained by the owners of capital. For a given level 

of value added or wages per employee, however, the long run potential of an industry 

stmcture must also be associated with the extent to which that stmcture relates to growth 

and change in the global economy. This element is captured by two aspects of tte changing 
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global demand for products of a given industry (the rate of growth of world exports and the 

industry share of total world manufacturing exports). Finally, at the current stage of 

technological and economic development, it is widely acknowledged that knowledge 

intensive industries are of particular importance (see the discussion in Chapter 2). 

Knowledge and innovation are the defining characteristics of these industries, and this 

element is captured by an indicator of the degree of innovation in an industry (R&D 

intensity). 

Thus, the five indicators used in the analysis and incorporated in the index (see formula 4.3 

in Section 4.4 and Table 4.4 in Section 4.2) are: 

value added per employee 

wage per employee 

global export growth 

sectoral export intensity 

R&D intensity 

In the next section these indicators will be considered in more detail. 

The index is based on the proposition that, other things being equal, a country with an 

industry stmcture showing a high value of the index, indicating a high income generating 

potential embodied in its industrial structure, should be able to generate a high level of per 

capita income for its citizens. However, the index is an analytical tool for evaluation of the 

manufacturing stmcture only, and no normative claims are made. Other things are never 

equal (for example, for a given industry the degree of value added or the level of R&D may 

be much lower in developing than in developed countries). It is not claimed that a high 

and/or rising value of this index is invariably associated with high and/or rapidly increasing 

per capita income, nor that individual counfries should pursue an industry sfructure 

consistent with a high value of this index as the optimal development strategy. The 

components of the index serve to highlight relevant features of industries, based on weights 

drawn on the experience of selected developed countries, and the index provides a 

perspective on changes in the structure of frade or production globally and in different 

counfries. The index is an analytical tool, which is capable of compressing five different 

dimensions of industry stmcture in a quantitative form, readily available for comparisons 

over time and across counfries. The purpose of this study is to assess changes in the 

composition of manufacturing sector, with a special emphasis on the role of computing and 
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elecfronics industiies, with a perspective of further analysis of the degree of utilisation of 

income generating potential of manufacturing sfructure, and of computing and elecfronics 

indusfries in particular, in different economies. 

4.2 Attributes and Ranking of Industries 

In this section we will describe the reasons for selecting the five indicators in more detail, 

while the industry groups that constitute the manufacturing sector will be analysed in terms 

of these characteristics in Section 4.3. 

Value Added per Employee 

Value added generated in an economy is a conventional criterion of economic performance 

(GDP) and GDP per capita is a welfare indicator. A crucial factor for ahieving high levels 

of welfare is the ability of a nation to generate high levels of value added, employing 

resources in the most productive and efficient way possible. The highest level of value 

added per employee achieved in the world at a particular time, thus, can be used as a 

benchmark for cross-industry comparison. Application of this benchmark makes it possible 

to highlight the differences between industries in terms of their potential to provide value-

added generation at a particular level of technological development reached in the world at 

a certain period of time. 

Three counfries, Germany, Japan, and the USA were the world leaders in terms of labour 

productivity achieved in 1988-90. The period is determined by two major factors: the 

interest in understanding the significance of particular indusfries for Asian growth in the 

80s and the availability of data for Germany (to consider productivity levels achieved in 

Western Germany undistorted by the influence of lower productivity of Eastem Germany). 

Value added per employee has been calculated for the three countries as a whole and 

averaged for the three-year period in order to eliminate the influence of annual fluctuations. 

The results (in current US $) for 22 indusfries are presented in Table 4.3 (column 1). 

Wage per Employee 

As a second component we consider an average wage per employee. Although value added 

is commonly used as a welfare indicator, it is also of interest to find out whether industries 

associated with high value added also provide high levels of income to the personnel 

employed. If high levels of value added per employee do not correspond to adequately high 

levels of eamings of employees, value added, and hence GDP, can be a misleading 

37 



indicator of living standards. In this case a high level of value added per employee would 

reflect high capital intensity and/or high profits rather than high employee income. Thus, 

capital intensity and/or profits will contribute to the economy-wide GDP but not to the 

actual welfare of the people enployed. 

Another reason for incorporating an average wage per employee in the list of benchmarking 

characteristics for manufacturing industries is that changes in the values of the average 

wage per employee over time, for a particular industry, can be a useful indicator of 

qualitative fransformation in the composition of employment in this industry. The data for 

the USA (Table 4.1) show that wage levels vary substantially across different categories of 

occupations, reflecting skills and qualifications of employees, as well as the complexity of 

work and the level of responsibility involved. Of the selection of occupations shown, 

scientists' salaries are the highest, engineers eam about 8 per cent less than mathematical 

and computer scientists, technicians' wages constitute about two thirds, and production 

workers' wages are at less than half of the scientists' level. 

Table 4.1 Average Hourly Earnings - USA, 1990 
Males Working Fulltime 
by Selected Occupation Groups - 3 digit classification 

Mathematical and Computer Scientists 
Natural Scientists 

Engineers 

Science Technicians 

Engineering and Related Technologists and Technicians 
Technicians; Except Health, Engineering, and Science 

Machine Operators 
Fabricators, Assemblers, and Hand Working Occupations 

us$ 

21.79 
21.21 

20.08 

15.81 

14.54 
14.59 

10.43 
9.91 

Index, 
% 

100 
97.4 

92.1 

72.5 

66.7 
67.0 

47.9 
45.5 

Source: Author estimates, based on US Current Population Survey. 

In addition, more detailed data (Table 4.2) allow us to compare the levels of eamings by 

areas of specialisation within broader categories. Thus, engineers in the pefroleum refining 

industry are the highest earning group among engineers, followed by electrical and 

elecfronic engineers. Mechanical engineers eam just slightly less than electrical and 
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elecfronic engineers, and indusfrial engineers' salaries on average are less than 80 per cent 

of the level in pefroleum refining. 

Table 4.2 Average Hourly Earnings - USA, 1990 
Males Working Fulltime 
by Selected Occupation Groups - 3 digit classification 
(US $) 

Engineers 
Pefroleum 23.24 
Electrical and elecfronic 20.52 
Mechanical 20.41 
Aerospace 19.72 
Chemical 19.28 
Industrial 17.90 

Engineering and Related Technologists and Technicians 
Industrial engineering technicians 16.35 
Elecfrical and elecfronic technicians 15.39 
Mechanical engineering technicians 15.24 
Drafting occupations 12.77 

Technicians; Except Health, Engineering, and Science 
Computer programmers 16.56 
Tool programmers, numerical confrol 12.51 

Machine Operators 
Printing Machine Operators 12.48 
Metalworking and Plastic Working Machine Operators 11.70 
Metal and Plastic Processing Machine Operators 1161 
Textile, Apparel, and Furnishings Machine Operators 7.82 
Woodworking Machine Operators 7.76 

Source: Estimates, based on US Current Population Survey. 

Among engineering technologists and technicians industrial technicians are the highest paid 

group. Elecfrical and electronic technicians and mechanical technicians eam on average 94 

and 93 per cent of this level respectively, while drafting occupations are about 22 per cent 

behind industrial technicians. Computer programmers' eamings are more than 30 per cent 

higher than numeric control and tool programmers' and slightly above indusfrial 

technicians' salaries. The divergence of income levels within working occupations is even 

greater: printing machine operators eam 60 per cent more than woodworking machine 

operators. Workers in the textile industry are paid at approximately the same level as those 

in the wood processing industry, at about 62 per cent of the salaries of printing machine 
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operators, while in the metal and plastic processing indusfries workers eam on average 

about 93 per cent of this level. 

The data for the American labour market, the most deregulated in the developed world, 

allow us to estimate the degree of sophistication of particular jobs, skill requirements (as 

well as the level of responsibilities) by industry for different occupational categories. The 

analysis of such information may have important industry policy implications. 

In order to benchmark industries in accordance with their potential to generate income we 

use the same approach that has been applied to the value added per employee criterion: the 

level by industry achieved by the world leaders in terms of labour productivity. Wages per 

employee by industry, calculated for Germany, Japan, and the USA as one integrated 

economy and averaged for the three year period, are presented in Table 4.3 (column 2). 

It is worth noting that the approach used to benchmark manufacturing indusfries according 

to the levels of value added and wages per employee achieved in the major developed 

economies - Germany, Japan, and the USA - does not provide information about actual 

levels of productivity and eamings in all counfries. There can be great differences between 

the levels of value added per employee and wages actually achieved in different counfries, 

and cross-industry proportions can also vary substantially from country to country 

depending on the stage of their technological development, specialisation and other 

country-specific factors. For an analysis of value added and wages per employee in 

computing and elecfronics production of different economies see Chapter 10. 

Global Export Growth and Sectoral Export Intensity 

World export average annual growth rates (1986-93) by industry and sectoral export shares 

for the world (1988-90), columns 3 and 4, Table 4.3, are used as indicators of global 

demand for the output of particular manufacturing industries. Domestic demand should not 

be underestimated: in some counfries it is of higher significance than in others. The 

propensity to consume domestically produced goods can also be different for different types 

of production, for a number of reasons including cultural preferences. But in an open world 

it would be very unlikely that competitive (in a global seise) indusfries are locked within 

the boundaries of domestic demand, without trying to expand beyond the national borders. 

Thus global demand is an important factor for evaluation of the potential of particular 

indusfries. Even if some industries are characterised by high value added per employee and 

also provide high wages, it is not apparent that there are reasons to expect substantial 
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potential contribution from these industries to the overall, economy- wide GDP or welfare 

if there is no significant global demand for their output. This does not mean, of course, that 

counfries cannot succeed in filling existing narrow niches of demand, but this will be 

because of specific specialisation or a result of a previously achieved position in the world 

in particular types of production. 

Table 4.3 Values of Benchmarking Indicators of Manufacturing Industries 
(All Manufacturing Industries) 

N 
R&D 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 

Aerospace 
Computers 
Electronics 
Pharmaceuticals 
Instruments 
Motor vehicles 
Chemicals 
Elec. machinery 
Machinery 
Other transport 
equipment 
Shipbuilding 
Petroleum refining 
Stone, clay and glass 
Other manufacturing 
Rubber and plastics 
Non-ferrous metals 
Ferrous metals 
Fabricated metals 
Food, drink and 
tobacco 
Paper and printing 
Textiles and clothing 
Wood and furniture 

(VAD/E) 
JPN+USA+GER 

Average 
(88-90) 

cur. us $ 

75.10 
105.54 
75.11 

188.46 
73.59 
87.54 

149.17 
63.65 
67.39 

50.28 
51.59 

300.46 
73.16 
53.45 
60.46 
78.43 
98.52 
58.11 

87.99 
74.27 
36.83 
44.00 

(W/E) 
JPN+USA+GER 

Average 
(88-90) 

cur. u s $ 

37.25 
32.05 
27.05 
35.04 
30.21 
33.11 
34.53 
26.52 
29.63 

26.75 
27.61 
39.48 
25.80 
20.81 
23.88 
29.64 
33.87 
25.33 

21.76 
27.37 
16.47 
20.29 

WLD 
Export 
Growth 

86-93 
% 

12.27 
13.54 
13.63 
12.84 
9.10 
7.60 
7.49 

12.91 
8.39 

10.29 
9.28 
2.81 
9.60 

11.72 
13.14 
5.68 
4.72 
9.22 

7.46 
7.84 

10.13 
11.44 

WLD 
Export 
Shares 

Average 
(88-90) 

% 

2.62 
4.34 
6.70 
1.23 
3.30 

11.55 
10.17 
3.85 

11.45 

0.53 
1.35 
3.34 
1.68 
2.16 
2.33 
2.99 
4.28 
2.97 

7.41 
3.57 
9.46 
2.29 

R&D 
Intensity 

20.2 
12.4 
10.8 
10.3 
4.8 
3.5 
3.4 
3.2 
2.1 

1.9 
1.4 
1.1 
1.1 
1.0 
1.0 
0.9 
0.7 
0.6 

0.3 
0.2 
0.2 
0.1 

Source: Estimates, based on ISlC Trade and Production Data accessed through lEDB database; 
OECD data on industry-specific R&D intensities. 

R&D Intensity 

The final industry-specific criterion to be incorporated is R&D intensity ratios (column 5, 

Table 4.3). We apply R&D intensity ratios (1987-89), calculated by the OECD as business 

expenditure on R&D (BERD) divided by production for 22 manufacturing indusfries. By 
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contrast with the other criteria, the R&D intensity measure is calculated for 13 OECD 

countries. For each industry, each country's R&D intensity is weighted by that country's 

share in total output of OECD-13 expressed in common currency PPP, three-year averages 

(OECD 1994). R&D ratios are considered as indicators of the degree of sophistication of 

particular types of industrial output and of the level of knowledge embodied in the goods 

produced, and are thus important as characteristics of particular indusfries. The ability to 

develop and produce new goods allows firms not only to fill niches in existing demand, but 

also to generate new areas of demand and to overcome the limits posed by price 

competition. By targeting knowledge-intensive types of production a country can generate 

research potential for further development within these industries, as well as producing 

spillovers for other indusfries and providing a solid base for related sophisticated services. 

Besides this, R&D require a highly educated, skilled and creative labour force. By engaging 

its population in knowledge-based activities a nation provides the members of the society 

with opportunities for personal development. 

Table 4.3 contains all five indicators for 22 manufacturing industries allocated according to 

the value of R&D intensity ratio in descending order, as in previous studies (see Sheehan et 

al 1995, Sheehan and Tikhomirova 1996). The 22 industries are ranked according to each 

indicator, and the higher value of an indicator is associated with the higher value of the 

rank. 

The five indicators (Table 4.4) can be of different relative significance depending on 

specific conditions in particular counfries, both purely economic and otherwise. For 

example, if there is a very high rate of unemployment and jobless people are mostly 

unskilled, high value added per employee can be of lesser importance than job growth. In 

such a situation it may be worth sacrificing economic growth in order to provide a large 

proportion of the population with labour-intensive, low-paid jobs in order to avoid social 

problems. Or, in conditions of tough non-economic competition, for example during the 

Cold War, the development of R&D potential can become a factor of overwhelming 

importance relative to the issue of providing economic wealth. In such situations weights 

can be applied to the components and the overall composite rank can be calculated as 

weighted index. But generally speaking, where no severe consfraints are present, all five 

factors are of significance: value added per employee - an indicator of economic 

performance potential; average wage - an indicator of income generation; world export 

growth and sectoral shares- indicators of global demand; and R&D intensity- indicators 
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of science and research potential for future development. In our opinion, it is not worth 

trying to set preferences between these factors; for many purposes, it is useful to set the 

relative significance of the five ranked indicators equal. The components' weights in our 

case, thus, are equal to one and the overall composite rank is derived as an arithmetic mean 

of the previous five ranks (Table 4.4). The numeric value of the overall rank indicates the 

combined effect of all five components, although the relative contributionof each factor is 

also important and will be discussed further on. 

Table 4.4 Relative Ranks of Manufacturing Industries 
According to the Values of Benchmarking Indicators 
(All Manufacturing Industries) 

N 
R&D 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 

Aerospace 
Computers 
Electronics 
Pharmaceuticals 
Instruments 
Motor vehicles 
Chemicals 
Elec. machinery 
Machinery 
Other transport 
equipment 
Shipbuilding 
Petroleum refining 
Stone, clay and glass 
Other manufacturing 
Rubber and plastics 
Non-ferrous metals 
Ferrous metals 
Fabricated metals 
Food, drink and 
tobacco 
Paper and printing 
Textiles and clothing 
Wood and furniture 

(VAD/E) 
JPN+USA 

+GER 

Average 
(88-90) 
Rank 

13 
19 
14 
21 
11 
16 
20 

8 
9 

3 
4 

22 
10 
5 
7 

15 
18 
6 

17 
12 
1 
2 

(W/E) 
JPN+USA 

+GER 

Average 
(88-90) 
Rank 

21 
16 
10 
20 
15 
17 
19 
8 

13 

9 
12 
22 

7 
3 
5 

14 
18 
6 

4 
11 
1 
2 

WLD 
Export 
Grovvth 

86-93 
Rank 

17 
21 
22 
18 
9 
6 
5 

19 
8 

14 
11 

1 
12 
16 
20 

3 
2 

10 

4 
7 

13 
15 

WLD 
Export 
Shares 

Average 
(88-90) 
Rank 

8 
16 
17 
2 

11 
22 
20 
14 
21 

1 
3 

12 
4 
5 
7 

10 
15 
9 

18 
13 
19 
6 

R&D 
Intensity 

Rank 

22 
21 
20 
19 
18 
17 
16 
15 
14 

13 
12 
11 
10 
9 
8 
7 
6 
5 

4 
3 
2 
1 

Overall 
Composite 

Rank 

16.2 
18.6 
16.6 
16.0 
12.8 
15.6 
16.0 
12.8 
13.0 

8.0 
8.4 

13.6 
8.6 
7.6 
9.4 
9.8 

11.8 
7.2 

9.4 
9.2 
7.2 
5.2 

Source: Estimates, based on I SIC Trade and Production Data accessed through lEDB database; 
OECD data on industry-specific R&D intensities. 

Finally, the industries are sorted according to the overall composite rank in descending 

order. In some cases, where the values of this rank are the same for two industries, the R&D 
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intensity rank is used as a secondary sorting criterion (taking into account the significance 

of knowledge intensity for future development). The resulting order of industries is 

presented in Table 4.5. It is worth noting that Computers and Electronics occupy the leading 

positions in the list of manufacturing industries. 

Table 4.5 Overall Composite and R&D Intensity Ranks 
of Manufacturing Industries 
(All Manufacturing Industries) 

Overall 
Composite 

Rank 

18,6 
16.6 
16.2 
16,0 
16.0 
15.6 
13.6 
13.0 
12.8 
12.8 
11.8 
9.8 
9.4 
9.4 
9.2 
8.6 
8.4 
8.0 
7.6 
7.2 
7.2 
5.2 

Computers 
Electronics 
Aerospace 
Pharmaceuticals 
Chemicals 
Motor vehicles 
Petroleum refining 
Machinery 
Instmments 
Elec. machinery 
Ferrous metals 
Non-ferrous metals 
Rubber and plastics 
Food, drink and tobacco 
Paper and printing 
Stone, clay and glass 
Shipbuilding 
Other transport equipment 
Other manufacturing 
Fabricated metals 
Textiles and clothing 
Wood and furniture 

Industry 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Source: Estimates, based on I SIC Trade and Production Data 
accessed through lEDB database. 

4.3 Benchmarking Characteristics of Industries 

The value of the overall composite rank as a general indicator of income generating 

potential of manufacturing industries is a useful criterion according to which the industries 

can be allocated in a certain order and the relative positions of the industries can be 

evaluated. Nevertheless, for policy development in different countries particular industry 

characteristics can be of importance. Let us briefly consider some of these specific industry 

characteristics, presented in Table 4.4 and Chart 4,1, and their potential implications. 

Displaying the five characteristics graphically, for each industry, as in Chart 4.1 helps to 
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bring out the differences between indusfries. The comments below are indicative only of the 

way in which this framework might be utilised in a more detailed analysis. 

For Computers and Elecfronics all five components have relatively high ranks, which are 

reflected by their overall positions. The most distinctive feature of these two industries is 

the highest ranks for export growth among all industries. The combination of exfremely 

high export growth and high export shares ranks gives cause to expect that the importance 

of these industries will be maintained in the fiiture. It is notdsle that for both mdustries 

wages per worker are ranked lower than value added, whereas for Aerospace the reverse is 

the case. Exceptionally high ranks of R&D and wages are an indication of specific skill 

requirements in the Aerospace industry, while the combination of high R&D and much 

more moderate wage ranks for Computers and Elecfronics indicates a wide range of 

employment options at different qualification levels. 

The Pharmaceuticals industry is characterised by very high ranks for all indicators with the 

exception of world export shares. World demand is rising but from a very low base and the 

combination of high skill standards, high value added and relatively low global demand for 

the output of this industry raises some doubts about the potential of this industry for 

development in all countries. The situation in Aerospace is similar to that in 

Pharmaceuticals, but lower value added in conjunction with high R&D and wages is a sign 

of even higher requirements for qualifications. 

For the Chemicals industry, low export growth and high export share ranks indicate that the 

world market has reached a certain degree of saturation. In spite of the high potential 

confribution of this industry to GDP, and its ability to generate income supplemented by a 

moderate level of R&D, Chemicals appears to be an industry of limited potential relative to 

the industries noted above. For Motor Vehicles the average wage and value added ranks are 

slightiy lower than for Chemicals but export growth is higher, so the overall conclusion is 

that the potential of the Motor Vehicles industry is moderate, Pefroleum Refining has the 

highest value added rank and, this very high capital-intensive industry is also characterised 

by the highest wages rank although R&D intensity is modest. The combination of high 

potential confribution to GDP and welfare with fairly low skills required could make this 

industry attractive for many countries, but its potential is severely consfrained by the lowest 

rank for world export growth and by capital intensity. 
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Rani 

(V/ 
22 
20 
18 

IS 
14 
12 
10 

8 
e 4 

ted Metals 
k=7,2 

E)i 

^ ^ ^ (W/E)i 

"^WLDXiGr. 

21 Textiles and Clothing 
Av, Rank =7,2 

(V/E)i 

R&D Int. 

WLDXiSh. 

(W/E)i 

WLDXiGr. 

22 - Wood and Furniture 
Av. Rank =5,2 

(V/E)i 

R&D Int. 

WLDXiSh. 

(W/E)i 

WLDXiGr. 

Source: Estimates, based on ISIC Trade and Production Data accessed through lEDB database; 
OECD data on industry-specific R&D intensities. 
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Machinery, Instruments and Electrical Machinery have very similar values of the overall 

composite index and despite some industry-specific features thefr potential can generally be 

classified as average. The major feature of Ferrous and NonFerrous Metals iixlustries is the 

low rank in terms of export growth, so the significance of these industries is likely to 

decline. Rubber and Plastics as well as Other Manufacturing, in spite of the high export 

growth rankings, provide neither high value added nor high income. Stone, Clay and Glass 

is similar but the export growth rank is even lower. 

Food, Drink and Tobacco has equal low ranks for R&D, wages and export growth, but high 

values for export shares and value added indicators. For the Paper and Printing industries 

R&D is low, while all other indicators are at the average level. It appears that this industry 

may be of some interest for developing counfries. The Shipbuilding and Other Transport 

Equipment indusfries are moderate in R&D, labour-intensive, capable of providing a fair 

income level, but their potential is limited by scale, despite the average value of the export 

growth rank. For Fabricated Metals all five components are below the average level. 

Textiles and Clothing is a traditional, established industry with a high rank for export shares 

supplemented by a good pace of growth. The industry is the last in the list according to two 

indicators: value added and wages per employee, and is very low in R&D, Textiles and 

Clothing can provide employment but at a very low income level and can hardly stimulate 

economic growth. Finally, Wood and Furniture is another fraditional industry, the last in 

knowledge intensity, and is similar to Textiles and Clothing but of smaller scale. 

In this section we have presented only a brief analysis of selected features of manufacturing 

indusfries. However, this approach may be used as a basis for more detailed studies. 

4.4 Index of the Long Run Income Potential 

In order to evaluate indusfrial structure, consisting of a number of sectors, and the process 

of structural change over time, the shares of all sectors, and changes in these shares, need to 

be assessed. Thus, in order to evaluate the composition of total manufacturing, the sectoral 

shares of all manufacturing indusfries have to be considered. This approach can be very 

efficient when analysing the significance of one or several manufacturing sectors. But for 

assessing the structure of total manufacturing (consisting of 22 industries) the task becomes 

very laborious and the results are difficult to interpret, especially for cross-country 

comparisons. The allocation of indusfries in a certain order according to a particular 
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criterion that has a numeric value enables the development of a weighted index of structural 

composition. In previous work this method has been used for the evaluation of industrial 

structure according to knowledge intensity, applying R&D intensity ratios as industry-

specific weights (see Sheehan et al 1995, p. 61; Sheehan and Tikhomirova 1996, p. 10). The 

application of the values of the overall composite industry rank as industries' weights 

allows the development of the Index of the Long Run Income Potential of an indusfrial 

structure. 

As noted above, we define the Index of the Long Run Income Potential applying the same 

approach used previously for the Index of Knowledge Composition (see Sheehan et al 1995, 

p. 61; Sheehan and Tikhomirova 1996, p. 10). 

c/; = -̂  
UK 

(4.3) 

where CI- the Index of the Long Run Income Potential of Indusfrial Sfructure, 

/ - a country, 

j - an industry, 

n - the total number of manufacturing industries, 

/ - a weight (the value of the overall composite indusfry rank), 

Z-exports. 

If manufacturing exports were equally divided across industries, 

n 

YK 
Yi - ^T _ J 

A J - , 

n n 

where X'-p - total manufacturing exports for country 'f', 

c/;.= 

_i 
n 

\ J 

'LK 

ZK-Z', Z'j 

"•HX'j 

= CL 
n 
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(4.4) 

X' 
where CIj - the average value of the Index of Income Potential (X' = —- ), 

^ n 

IT - the sum of the values of the overall composite industry rank for all 

manufacturing industries. 

The value of C/^ can be used as a base for benchmarking the value of the Index of Income 

Potential: 

(4,5) 

where RCI - the Rebased Index of the Long Run Income Potential of Industrial 

Structure, 

If the value of the Index of Income Potential is equal to the average value, the Rebased 

Index is equal to 1, In the charts, further on, this particular case is presented as a base level. 

The same approach can be applied for the evaluation of the structure of imports, gross 

output, value added, and employment. 

High values of the index indicate that the indusfrial structure is biased towards the areas of 

higher income generating potential. In other words, indusfries characterised by high values 

of the overall composite rank have higher shares of total manufacturing than other 

indusfries. This implies that such a structure is favourable for generating high levels of 

welfare, but the actual income levels achieved by different countries depend on their ability 

to utilise the potential of manufacturing sectors with high values of the composite rank. It is 

worth noting that the ranks of the manufacturing indusfries are based on the performance of 

major developed counfries. It is possible that some counfries may have high shares of the 

indusfries characterised by high values of the composite rank, however, without the 

underlying indusfrial performance characteristics. This situation is referred to as the 

potential of the industrial structure not being utilised. The analysis of industrial sfructure 
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and of structural changes can provide a good basis for further studies of economic 

performance in different parts of the world. 

4.5 Some Applications of the Index of the Long Run Income Potential 

The Index of the Long Run Income Potential can be used for analysing the significance of a 

particular manufacturing sector or a number of sectors in the industrial structure. Here we 

will describe three methods (based on different assumptions) applying them to 

manufacturing exports, 

I. Let us assume that in a given country the share of a particular industry (/) of total 

manufacturing exports is equal to zero, while the values of other indusfries' shares and 

industry-specific weights (the values of the overall composite rank) are unchanged. In this 

case the sum of the export shares of all other indusfries is not equal to one. The value of 

total manufacturing exports remains unchanged. 

T-, ^ 

^^•* T—t *"" v^ J 'p "" 

J ; 

i 

T 

[K] 
\X'j,) 

_ J 

•I, 

^ ^ J yi ^~ \^yA T~/ ""*" 
[K] 
\X'.j,) 

'I, 

.A y. 

' ^ ^ \ J J 

j 

Ji. J-

(4,6) 

(4,7) 

The difference between the two values of the Index of Income Potential is equal to the share 

of the industry / multiplied by this industry's weight. This measure directly shows the 

confribution of the industry t to the overall value of the Index, 

Let us apply the same approach to the Rebased Index of Income Potential, We have 

assumed that the export share of the industry t is equal to zero while export shares of all 

other industries remain unchanged. Total manufacturing still consists of 22 industries, 

characterised by the same weights. Then the average value of the Index is the same in both 

cases: 

ILh 
n 

(4.8) 
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(rA I, 
\Ji. J J {^1 J. 

RC^Ij. ~ R(^I •j._i = 
yX'j,) 

I. 

CI^ 

(4.9) 

(4.10) 

The difference between the values of the Rebased Index of Income Potential is equal to the 

share of the industry t of total manufacturing exports multiplied by the weight of this 

industry and divided by the average value of the Index. In other words, the difference 

between the two values of the Rebased Index is equal to the rebased weighted share of the 

indusfry / of total manufacturing exports. 

The same method can be used in order to show the contribution of a number of industries to 

the overall value of the indicator of industrial structure. For example, for two industries we 

will get the following formulae: 

t{K-',) 
^•'T-i.l+s) ~ 

Ji. T 

(4.11) 

RCL 
Cf T-(t+s) 

T-V+s) CL 
(4.12) 

CT -CV 
\X'j.y 

•1 + \X\ TJ 

(4,13) 

RCI'j - Rcrj_^,^^^ 
^x:^ 
\X'j.y/ CL + 

fx'^ 
KX'J-J CL 

CIj 

^x:^ 
yXlJ 

•I,+ 
fx[^ 

KX'JJ 
•L (4,14) 

n . Another way of looking at the effect of a particular industry's exports on the value of the 

overall indicator of the structure of manufacturing exports is to assume that there are no 

exports generated bv this industry in a given country, 
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x;=o 

The values of other indusfries' exports are unchanged. Total manufacturing exports are 

equal to the sum of exports of other (21, in our case) exporting indusfries. 

J*l 

(4.15) 

Thus, the shares of other industries of total manufacturing exports will take different values, 

compared with the values of sectoral export shares in the case when all (22) industries are 

exporting and the value of total manufacturing exports is the sum of the exports of 22 

indusfries. The manufacturing sector still consists of 22 indusfries. The absence of exports 

of an industry in a country cannot affect the inherent characteristics of manufacturing 

industries. So, the industry-specific weights remain unchanged for all industries. In other 

words, for a given country we compare two different structures of manufacturing exports: 

the first - total manufacturing consists of 22 exporting industries, and the second- of 21 

exporting industries, while industry-specific weights are the same in both cases. 

/ y" ' 
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or, alternatively, from (4.16): 

(4,16) 
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(4,17) 

The first part of the formula (4.17) is exactly the same as the righthand part of the equation 

(4.6), the value of the second part of (4,17) is a function of the sectoral exportshare of the 

industry /, The larger the share, the smaller the denominator, and, consequently, the larger 

the value of the whole fraction. If the sectoral share of the industry? is relatively small the 

value of the Ctr-t in the second method (II) is close to the value of the Ctr-t in the first 

method (I). The difference between C/r and Ctr-t in this case will almost directly reflect 

the actual effect of the industry r's exports on the value of the Index of Income Potential, If 

the sectoral share is large the second part of the formula (4.17) will have a multiplying 

effect on the value of Ctr-t. In this case the difference between C/T- and CTr-t should not be 

considered as an indicator of the direct effect of the industry's exports on the existing 

structure of manufacturing exports. The value of CI" r-t indicates the sfructural composition 

of the manufacturing sector that consists of the remaining exporting industries; and 

comparison of CTT and CTr-t (that represent the two structures of manufacturing) allows us 

to estimate the impact of the industry r's exports on the overall structural composition. 

The exact formula for the difference between C/r and CTr-t can be easily derived from 

(4.16): 

V--J rp V-zJ T—l ^~ ^'•* T* \-^J. 'p 
1 

1-.^' 
V XL) 
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Ti^-^j) 

^^J T" K^^J. 'p^f ^~ \~^.I y 1-
1 

1 - ^ ; 
V JL T 

xi-i, 

n^ri^ 
(4.18) 
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As has been noted above, there are 22 manufacturing industries in both cases: in the fu-st 

case all 22 indusfries are exporting, in the second one- 21 industries are exporting and one 

industry (the industry t) is not generating any exports. The industryspecific weights remain 

unchanged for all 22 industries. The average value of the Index of Income Potential is the 

same in both cases, as shown in (4,8), 

The formula for the Rebased Index in this case will take the following form: 

C/'_ 
RC-L I — 

\.^A y . * J. y 

'T-t CI T-t V^J 'p V-'J 7 

1 

1 - . ^ ; 
V xi TJ 

X\-L 

Y^r^) 

RCI-p_i = RCI J. 
1 

1 - . ^ ; 
V XL TJ 

1-
X\-L 

H^i-^J 
(4.19) 

RCI J — RCIj-_i — AC/J. 1 -
1 

, - . ^ ' 

V Xi T J 

1--
X\-l. 

z(^;-^>) 
(4.20) 

The relationship between RCfr-t and RCtr (4.19) is exactly the same as the relationship 

between Ctr-t and Ctr (4.16), and the formula (4.20) is similar to the equation (4,18), We 

can conclude that the Rebased Index can be used for the comparison of the two structures of 

manufacturing exports in the same way as has been described above referring to the Index 

of Income Potential, Furthermore, the rebased form of the Index has an additional useful 

feature for cross-structural comparison, according to the average value of the Index, If the 

value of the Index of Income Potential is equal to the average value, the Rebased Index is 

equal to 1, As has been noted above, the average value of the Index is the same for both 

structures. Therefore we can compare each of the two sfructures with the same average 

value, and thus estimate the significance of the industiy / for the overall composition of 

manufacturing exports. 

In the case of two non-exporting industries: 
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^_X[ + X[ 

Ji T 

^ x:-i,+xi-f 

S(^-^) 
(4.24) 

The same approach can be applied in order to estimate the effect of several non-exporting 

indusfries. 

III. This method is based on the assumption that the industry / is excluded from the list of 

manufacturing sectors. In this case the structure of manufacturing is different, total 

manufacturing exports is equal to the sum of exports of the remaining industries. The 

purpose of this approach is to compare two different structures: the first- consisting of 22 

indusfries, and the second - of 21 indusfries (or less, if the effect of a number of indusfries 

has to be evaluated). 
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Table 4.6 Values of Benchmarking Indicators of Manufacturing Industries 
(Manufacturing Excluding Computers and Electronics) 

N 
R&D 

1 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 

Aerospace 
Pharmaceuticals 
Instruments 
Motor vehicles 
Chemicals 
Elec, machinery 
Machinery 
Other transport 
equipment 
Shipbuilding 
Petroleum refining 
Stone, clay and glass 
Other manufacturing 
Rubber and plastics 
Non-ferrous metals 
Ferrous metals 
Fabricated metals 
Food, drink and 
tobacco 
Paper and printing 
Textiles and clothing 
Wood and furniture 

(VAD/E) 
JPN+USA+GER 

Average 
(88-90) 

cur. u s $ 

75,10 
188.46 
73.59 
87.54 

149.17 
63.65 
67.39 

50.28 
51.59 

300.46 
73.16 
53.45 
60.46 
78.43 
98.52 
58.11 

87.99 
74.27 
36.83 
44.00 

(W/E) 
JPN+USA+GER 

Average 
(88-90) 

cur. us $ 

37,25 
35.04 
30.21 
33.11 
34.53 
26.52 
29.63 

26.75 
27.61 
39.48 
25.80 
20.81 
23.88 
29.64 
33.87 
25.33 

21.76 
27.37 
16.47 
20.29 

WLD 
Export 
Growth 

86-93 
% 

12.27 
12.84 
9.10 
7.60 
7.49 

12.91 
8.39 

10.29 
9.28 
2.81 
9.60 

11.72 
13.14 
5.68 
4.72 
9.22 

7.46 
7.84 

10.13 
11.44 

WLD 
Export 
Shares 

Average 
(88-90) 

% 

2.62 
1.23 
3.30 

11.55 
10.17 
3.85 

11.45 

0.53 
1.35 
3.34 
1.68 
2.16 
2.33 
2.99 
4.28 
2.97 

7.41 
3.57 
9.46 
2.29 

R&D 
Inteasity 

20.2 
10.3 
4.8 
3.5 
3.4 
3.2 
2.1 

1.9 
1.4 
1,1 
1.1 
1.0 
1.0 
0.9 
0.7 
0.6 

0.3 
0.2 
0.2 
0.1 

Source: Estimates, based on ISIC Trade and Production Data accessed through lEDB database; 
OECD data on industry-specific R&D intensities. 

It is has not been possible to derive the exact formula for the relationship between the two 

values of the Index of Income Potential of Indusfrial Structure. In order to determine the 

industry-specific weights the ranking procedure has to be applied to the new structure of 

manufacturing. The values of the ranks depend on the position of the excluded industries in 

the list of manufacturing sectors. Consequently the values of the overall composite rank 

will be different for the two structures as well as the average value of thelndex of Income 

Potential of Industrial Sfructure. 

In order to evaluate the confribution of particular industries we apply the same formula 

(4.5) for the Rebased Index for the two cases and compare the values relative to the average 
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value of the Index. Thus we can evaluate the structural composition of the remaining 

industries and estimate the effect of the excluded sectors. 

Table 4.7 Relative Ranks of Manufacturing Industries 
According to the Values of Benchmarking Indicators 
(Manufacturing Excluding Computers and Electronics) 

N 
R&D 

1 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 

Aerospace 
Pharmaceuticals 
Instruments 
Motor vehicles 
Chemicals 
Elec. machinery 
Machinery 
Other transport 
equipment 
Shipbuilding 
Petroleum refining 
Stone, clay and glass 
Other manufacturing 
Rubber and plastics 
Non-ferrous metals 
Ferrous metals 
Fabricated metals 
Food, drink and 
tobacco 
Paper and printing 
Textiles and clothing 
Wood and furniture 

(VAD/E)i 
JPN+USA 

+GER 

Average 
(88-90) 
Rank 

13 
19 
11 
15 
18 
8 
9 

3 
4 

20 
10 
5 
7 

14 
17 
6 

16 
12 

1 
2 

(W/E)i 
JPN+USA 

+GER 

Average 
(88-90) 
Rank 

19 
18 
14 
15 
17 
8 

12 

9 
11 
20 

7 
3 
5 

13 
16 
6 

4 
10 

1 
2 

WLD 
Xi 

Growth 

86-93 
Rank 

17 
18 
9 
6 
5 

19 
8 

14 
11 

1 
12 
16 
20 

3 
2 

10 

4 
7 

13 
15 

WLD 
Xi 

Shares 
Average 
(88-90) 
Rank 

8 
2 

11 
20 
18 
14 
19 

1 
3 

12 
4 
5 
7 

10 
15 
9 

16 
13 
17 
6 

R&D 
Intensity 

Rank 

20 
19 
18 
17 
16 
15 
14 

13 
12 
11 
10 
9 
8 
7 
6 
5 

4 
3 
2 
1 

Overall 
Composite 

Rank 

15.4 
15.2 
12.6 
14.6 
14.8 
12.8 
12.4 

8.0 
8.2 

12.8 
8.6 
7.6 
9.4 
9.4 

11.2 
7.2 

8.8 
9.0 
6.8 
5.2 

Source: Estimates, based on ISIC Trade and Production Data accessed through lEDB database; 
OECD data on industry-specific R&D intensities. 

Let us present an example of the application of this method. As for the previous two 

methods we will evaluate the significance of Computers and Elecfronics. The two industries 

are excluded from the manufacturing sector (Table 4,6), In this case there are 20 industries 

remaining, therefore the ranks of all five components of the overall composite rank will 

take values from 1 to 20 (Table 4,7), The average value of the Index of Income Potential of 

Indusfrial Structure is equal to 10,5 (while for the 22-indusfries structure it is equal to 11.5). 

Applying the values of the overall composite rank as weights and of the average valueof 
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the Index as the base level, we derive the values of the Rebased Index for the 20-indusfries 

manufacturing sector, formula (4.5), 

If manufacturing exports are equally divided across all industries in both cases the value of 

the Index of Income Potential of Industrial Structure equals the average value, formula 

(4,4), Although, as has been noted above, the average values of the Index for the two cases 

are different, the values of the Rebased Index, formula (4,5), will be the same and equal to 1 

in both cases. Thus, we can compare the composition of the actual manufacturing sector 

with the manufacturing structure as if there were no Computers and Elecfronics at all. 

Examples of the application of the three methods, described in this section, can be foundin 

Tikhomirova 1997, 

The same approach can be applied for analysing the structural composition of production, 

value added, and employment. 

4.6 Conclusions 

In this chapter we have presented a new approach for the quantitative analysis of the 

indusfrial structure of the manufacturing sector, and of structural changes over time, with a 

particular emphasis on the long run income potential of industry structure. The main 

activities undertaken in this chapter, and the key outcomes of the chapter, are listed bebw. 

1. Methods that have been used for quantitative evaluation of industrial composition and 

of structural significance of particular indusfries have been outlined, and the reasons for 

developing a new method, approaching the assessment of industrial composition from 

the perspective of income generation, have been presented, 

2. Criteria for the selection of benchmarking characteristics germane to income generation 

have been discussed, five key industry characteristics have been determined, and an 

overall composite rank, the numeric value of which indicates the combined effect of all 

five components, has been developed, 

3. Similarities and differences between manufacturing industries have been displayed 

according to the five benchmarking characteristics and the oveiall composite rank. 

4. Marked differences, in terms of income generating potential, have been found across 

manufacturing indusfries 

5. The ranking of manufacturing indusfries in terms of 'high income potential' has shown 

that the computing and elecfronics indusfries occupy the highest positions. 
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6. Applying the overall composite industiy rank, a particular analytical tool, a weighted 

index of indusfrial composition for a quantitative evaluation of the structure of 

manufacturing frade and production of different coinfries and regions in a global 

context, has been developed. This tool is referred to as the Index of the Long Run 

Income Potential, 

7. High values of the index indicate that industries characterised by high income 

generating potential constitute high proportbns of total manufacturing, thus implying 

that such a manufacturing structure is conducive to the generation of high levels of 

economic welfare, 

8. Three methods, based on different assumptions, of application of the index for 

analysing the significance of a particular industry or a number of indusfries in the 

composition of manufacturing sector have been considered. 

It is also worth noting that the approach, presented in this chapter, has some limitations. 

The estimates of the values of the overall rank are based on real data for the countries that 

achieved the highest levels of labour productivity in the second half of the 80's. The ranks, 

therefore, are benchmarks valid for a particular period of time but do not provide any 

information about actually achieved productivity or wage levels in individual countries. 

The Index of the Long Run Income Potential of Industry Structure is an indicator of 

indusfrial sfructure and of the process of structural change, but the value of the index is not 

a criterion of an qjtimal sfructure. High values of the index indicate that the industrial 

structure is favourable for generating high levels of welfare, but the actual income levels 

achieved by different counfries depend on their ability to utilise the potential of 

manufacturing sectors with high values of the composite rank. The ranks of the 

manufacturing industries are based on the performance of major developed counfries. It is 

possible that in some countries high shares of the indusfries, characterised by high values of 

the composite rank, are not supported by the underlying industrial performance 

characteristics. In this situation a high potential of the industrial structure to generate 

income is not utilised. The analysis of the changes in manufacturing structure and of the 

role of the computing and elecfronics indusfries in these changes can provide a good basis 

for the subsequent analysis of the performance of different counfries in these industries and 

of the effects on national competitiveness. 
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PARTE 

CHANGES IN THE STRUCTURE OF MANUFACTURING TRADE, 

THE ROLE OF THE COMPUTING AND ELECTRONICS 

INDUSTRIES 

The second group of chapters (Chapters 5-7) considers the changing pattem of industrial 

stmcture of manufacturing trade in a selected group of developed and developing countries 

over the period 1970-96, and the increasing role of the computing and electronics industries 

in most economies over that period. In particular, it documents the sharp increase in the 

importance of these industries in the manufacturing frade of the rapidly growing East Asian 

countries. 

Chapter 5 starts the analysis of changes in the structure of manufacturing trade by 

considering the changing pattem of specialisation in exports globally, and in selected 

regions and countries. Specialisation in exports of manufactured products has been one of 

the main indicators of degree of industrial development. Traditionally, industrialised 

economies have been specialised in exporting manufactured goods while developing 

countries have specialised in primary products. This chapter is aimed to throw light on the 

issue of whether this traditional pattem of intemational trade has changed, with particular 

emphasis on changes in the stmctural significance of products generated in industries 

characterised by high income generating potential, such as computing and electronics. One 

of the conclusions of this analysis is that there has been a pronounced trend of convergence 

between industrialised and developing economies countries in terms of the increased 

significance of manufactured exports in the composition of total merchandise exports, as 

well as in the stmcture of manufacturing production. In East Asian economies the stmctural 

adjustment was mostly marked. 

Another finding of this chapter is that for most countries there was a positive correlation 

between growth and stmctural change in manufactured exports towards a higher proportion 

of products generated in industries of high income generating potential. An analysis of 

changes in the composition of manufactured exports, undertaken further in this chapter, has 

shown that during 1970-1996 there was a major shift towards industries characterised by a 

high income generating potential in the composition of global manufactured exports. This 

global frend was largely determined by changes in the stmctural composition of the 
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manufactured exports of developed countries. In the 1990s tiie influence of ASEAN and Uie 

NICs on this frend became particularly noticeable. The pace of stmctural change in 

manufactured exports was the most marked in East Asian economies. 

In Chapter 6 the analysis of stmctural changes in the manufactured exports of different 

regions and countries is extended by considering the particular role of the computing and 

electronics industries. The aim of this chapter is to find out whether the contribution of 

these industries to the increased significance of industries of high income generating 

potential in the composition of manufactured exports globally, and in particular regions and 

countries, differed from that of other industries. Among the conclusions is that in most 

countries exports of computing and elecfronic products were growing faster than exports of 

other manufactured goods. This phenomenon was mostiy pronounced in East Asian 

economies. Unprecedented growth rates of exports of computing and electronic products, 

achieved by Asian economies, were reflected in the changes in the pattem of regional 

distribution of global exports of these products. During 1985-1996 ASEAN, Japan and 

NICs, became the major exporters of computers and electronics, providing a half of the 

world's exports of these products. The results of further analysis indicate that the degree of 

specialisation in exports of computers and electronics in many rapidly growing East Asian 

economies was higher than in most other countries. For these East Asian economies 

computing and electronics industries were not just of high stmctural significance, but 

played a decisive role in the change in the composition of manufactured exports. 

An analysis of the role of computing and electronics industries in the composition of 

manufactured imports, undertaken in Chapter 7, shows that the products of these industries 

played an important role in the stmcture of manufactured imports of many Asian countries, 

and especially of countries of the ASEAN region. Further, the stmctural significance of 

products of these industries in terms of imports was increasing over time. For most of the 

developed countries, by contrast, the significance of these products in the composition of 

manufactured imports diminished over the period of 1970-1996. There were also major 

changes in the pattem of net trade in these products, with many developed countries 

becoming net importers and many Asian countries becoming net exporters of these 

products. 

The analysis to this stage might be seen as supporting the central role of a change in 

industrial stmcture and, in particular, of high degree of specialisation in computing and 
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elecfronic production and trade, in the rapid growth of the East Asian economies. However, 

a high and increasing significance of these products in the composition of manufactured 

imports of East Asian economies suggests that further analysis of the composition of 

computing and electronic production and trade at a higher level of disaggregation is 

requfred. This is undertaken in Parts C and D, 
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CHAPTERS 

CHANGES IN THE COMPOSITION OF EXPORTS: THE ROLE OF 

INDUSTRIES OF HIGH INCOME POTENTIAL 

While there have been some notable exceptions, specialisation in exports of manufactured 

products has long been seen as one of the main indicators of the degree of industrial 

development. Traditionally, developed economies have been specialised in exporting 

manufactured goods while developing countries were specialised in exports of primary 

products. This fraditional pattem of intemational trade has changed substantially, and many 

developed and developing countries now trade in similar products (see, for example, Haque 

1995, p, 6), However, the issue of whether there is an actual convergence in the trade 

pattems, and in the types and quality of products traded across countries, is not so clear. 

This part of the research is aimed at throwing light on these issues, with particular emphasis 

on changes in the stmcture of exports of products generated in industries characterised by 

high income generating potential, such as computing and electronics. 

To achieve this general aim, the particular objectives of this chapter are: 

1. to evaluate changes in the significance of manufacturing exports in the composition 

of total merchandise exports and of manufacturing production; 

2. to consider whether the growth of manufacturing exports is positively correlated with 

stmctural change in manufacturing exports, defined in terms of income generating 

potential (see Chapter 4); and 

3. to analyse stmctural change in manufacturing exports, from a perspective of income 

generating potential, in major regions and selected countries. 

In the next chapter the role of computing and electronics products in the composition of 

manufactured exports will be assessed, while the character of production activities in these 

industries in various countries is analysed in later chapters of this study. 

5.1 The Structural Significance of Manufacturing Exports 

In this section the issue of the stmctural significance of trade in manufactured products will 

be approached from two points of view: 

• manufacturing exports as a component of total merchandise exports; 

• exports as a part of production of manufactured goods. 

66 



5.1.1 The Role of Manufacturing Exports in Total Merchandise Exports 

One of the most remarkable features of modem economic development has been a dramatic 

increase in the volume of trade. World merchandise exports grew steadily over the period 

1965-1996, growing at an average annual rate of 11.4 per cent and reaching almost US$5 

trillion in 1996. In the second half of the 1960s and in the 1970s, the growth of 

manufactured exports followed the trend of total merchandise exports (Chart 5.1). The 

period starting in 1980 was characterised by unprecedented stmctural change in exports in 

favour of manufacturing. Over the period 1980-1996 the volume of manufactured exports 

increased 3.5 times while merchandise exports in 1996 were 2.5 times higher than in 1980. 

The most pronounced shift occurred in the second half of the 1980s, when manufactured 

exports grew at 15.6 per cent per annum in comparison with 12.7 per cent growth of total 

merchandise exports. In 1980 manufacturing accounted for 56 per cent of merchandise 

exports, about the same level as in 1965, but this share reached 77 per cent in 1996. 

Chart 5.1 

Total Merchandise and Manufacturing 
Exports, Index 1965=100, World 
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Source: Based on UN Trade Data accessed through lEDB database. 

Stmctural change towards a greater share of manufacturing in total merchandise exports 

was occurring in all regions, and in most countries, relevant to this study. (Table 5.1). 
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However, while in some countries this share was afready relatively high in 1965, other 

economies experienced the process of dramatic stmctural change in the period after 1980. 

Table 5.1 Share of Manufacturing Exports in Total Merchandise Exports, 
Selected Regions and Countries 
(Based on data in current US $) 

EEC-12 

USA 

NICs 
ASEAN 
Japan 
China 
India 

Australia 

Mexico 

World 

1965 

75,9 

65,4 

74,0 
11,4 
91,1 
45,8 
48.7 

14.5 

16.4 

56.0 

1975 

78,0 

68,6 

86,2 
17,8 
95.7 
42.1 
45.1 

18.8 

31.1 

59.2 

1985 
per cent 

75,5 

74,6 

92,1 
35,5 
97,3 
50,4 
58,2 

18,6 

27,1 

64.8 

1990 

81,6 

78,1 

93,6 
59,4 
97,4 
73,5 
72,3 

36,1 

43,5 

73.6 

1996 

82,9 

81,9 

93.1 
76,0 
97.3 
84.5 
74.2 

32.9 

78.3 

77.0 

Source: UN Trade Data accessed through lEDB database. 

In Japan exports of manufactured goods accounted for 91 per cent of total merchandise 

exports in 1965, reached more than 97 per cent in 1980 and since that time have remained 

at approximately the same level. 

In EEC-12, during the 1960s and the 1970s manufacturing exports were growing more 

rapidly than total merchandise exports, with the share of manufacturing products rising 

from slightiy more than 75 per cent in 1965 to more than 78 per cent in 1978, In the late 

1970s and the early 1980s, however, the manufacturing export share fell, reaching the 

minimum of 74,3 per cent in 1984, In the mid 1980s high growth was restored, leading to 

an export share of about 83 per cent in 1996, There were quite pronounced differences 

across European economies. Thus, in Germany, the most industrialised country in Europe, 

manufacturing exports constituted a high proportion of merchandise exports during the 

whole period 1965-1996, growing from 88 per cent to more than 90 per cent. In Italy, the 

United Kingdom and France manufacturing was also dominant in goods exports, with the 

shares in 1996 ranging from 80 per cent in France to about 90 per cent in Italy, In Denmark 
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and the Netherlands manufactured products were not as significant in terms of the stmcture 

of merchandise exports as in other European countries. Although shares of manufacturing 

exports were growing steadily over the period in Denmark and over the 1980-1996 period 

in the Netherlands, in both countries at the end of the period manufactured goods accounted 

for just slightiy more than 65 per cent, the proportion that Sweden had in 1965, In Spain 

and freland the pace of stmctural change was quite striking. At the beginning of the period 

manufacturing exports constituted less than 40 per cent of merchandise exports in Spain, 

and only one third in freland. In 1996 the export share in both countries approached the 

average European level. 

In the United States stmctural change in this respect was more pronounced than in EEC-12, 

In 1965 the proportion of exports accounted for by manufacturing in the USA was about 65 

per cent, but by 1996 had approached European levels at about 82 per cent. In Canada the 

share of manufacturing exports in total merchandise exports rose from slightly more than 

one thfrd in 1965 to more than two thfrds in 1996, still at the level that the USA had in the 

second half of the 1960s, Stmctural change in Mexico was spectacular: the proportion of 

manufactured products in total merchandise exports rose from 16,4 in 1965 to 78,3 per cent 

in 1996, reaching the Northern American level at that time. About half of this growth 

occurred in the 1990s, presumably reflecting the impact of NAFTA on Mexican trade. 

Manufacturing exports also rose substantially as a share of merchandise exports in 

Australia (from 14.5 per cent in 1965 to 32.9 per cent in 1996) and in New Zealand (rising 

from 5.4 per cent to 29.6 per cent over the same period), but still remained at a low level by 

intemational standards. 

The share of manufactured exports in overall merchandise exports in the Newly 

Industrialising Countries (Hong Kong, South Korea and Taiwan) in 1996 was greater than 

in all other regions of the world, and was approaching the Japanese level. However, while 

in Hong Kong manufactured products accounted for more than 93 per cent of merchandise 

exports in 1965, in South Korea and Taiwan the composition of exports changed 

dramatically over the period 1965-1975. In 1965 manufactured goods amounted to about 60 

per cent of merchandise exports in South Korea and to just slightiy more than 40 per cent in 

Taiwan, In 1975 shares of manufacturing were greater than 80 per cent in botii countries. 

In China major restmcturing occurred later than in South Korea and Taiwan, In 1985 

manufactured products accounted for half of merchandise exports. Over the next ten years 
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manufacturing exports were growing at the rate of 25 per cent per annum, almost five times 

faster than other exports. By 1994 the share of manufacturing exports in total goods exports 

in China exceeded that of EEC-12, 

Changes in the stmcture of merchandise exports in the ASEAN economies were also 

striking, Singapore was the only economy in the ASEAN region that had a relatively high 

proportion of manufactured products in goods exports in 1965, at 34.2 per cent. During the 

period 1965-1996 the share of manufacturing exports was growing at 3 per cent per annum 

in Singapore, In 1985 manufacturing reached the same degree of stmctural significance in 

exports in that country as in Denmark, and by 1996 approached the share of Swedish 

manufactured exports. In Malaysia and the Philippines in 1965 manufactured goods 

amounted to only about 6 per cent of total merchandise exports; in Thailand and Indonesia 

they accounted for less than 4 per cent. In 1996 manufactured exports in the Philippines 

constituted more than 83 per cent of merchandise exports, as in the United Kingdom, In the 

1985-1996 period the share of manufacturing exports in Malaysia was growing at the rate 

of about 10 per cent per annum, reaching 77 per cent of merchandise exports, a proportion 

comparable with the levels achieved in Spain and France, Thailand also experienced 

spectacular stmctural change in merchandise exports, with the share of manufacturing 

reaching 74 per cent in 1996. Indonesia, however, was quite different to other ASEAN 

economies, Stmctural change began later than in other countries, in early 1980s, In 1982 

the share of manufactured products in total merchandise was the same as in 1965, less than 

4 per cent. By 1985 the share had increased to more than 13 per cent, and it continued to 

grow subsequentiy. By 1996 manufactured goods accounted for more than a half of 

Indonesian merchandise exports, still well below the proportions in other ASEAN 

economies. 

Conclusion 

During the period 1965-1996 there was a major shift in the stracture of merchandise 

exports in favour of manufactured products. For the world as a whole, the share of 

manufacturing increased from slightiy more than a half to about 80 per cent of merchandise 

exports. Manufacturing gained greater stmctural significance in exports in both developed 

and developing countries, A remarkable feature of modem economic development has been 

the convergence between developed and some developing countries in terms of the 

stmctural significance of manufacturing exports. Thus, ASEAN economies, for example, 

achieved unprecedented rates of stmctural adjustment, at least in terms of exports. 
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5.1.2 The Export Component of Manufacturing Production 

In this section the significance of manufactured exports will be evaluated from another 

perspective, namely the export intensity of manufacturing production. Table 5,2 below 

outiines the ratio of exports to the gross value of manufacturing production for 23 countries 

from 1970 to 1995 (or the latest available year). It is apparent that there were marked 

differences across countries in terms of the actual levels of export intensity. At the end of 

the period seven countries exported more than half of thefr manufacturing gross output, 

while for several the proportion exported was less than 15 per cent. 

The export intensity of production in the Netherlands reached 82 per cent in 1995, the 

highest in the sample. The export intensity of manufacturing in freland was higher than in 

such export oriented Asian economies as Hong Kong and Malaysia: in 1993 the export 

share in freland was above 70 per cent of manufacturing production, while in Hong Kong it 

was 68,7 and in Malaysia 65 per cent in that year. The Mexican propensity to export in 

1994 was higher than in Malaysia in 1994, Danish and Swedish exports accounted for 

about 60 per cent of manufactured goods produced in these countries, Canada and Taiwan 

in 1995 exported about half of the output. The United Kingdom, Germany, New Zealand 

and France exported about one third of the manufactured goods produced, approximately 

the same share as the Philippines and Indonesia. In Spain and South Korea exports 

accounted for slightly less than 30 per cent of manufactured output. China's exports 

amounted to one fifth of its manufacturing production. Australia's propensity to export 

manufactured goods in 1992 was quite low, with 14,2 per cent of manufactured output 

exported. This figure was comparable with the export shares of such economies as the 

USA, Japan and India, where the domestic market plays a dominant role. 

Although, as has been shown above, the propensity to export differed substantially across 

countries, there was a general tendency towards a greater export orientation of 

manufacturing production over the period. In all countries presented in Table 5,2, the 

export share at the end of the period was higher than at the beginning. In the USA the share 

rose 2,5 times over the period 1970-1995, while in Germany in 1994 the proportion of 

exports was 1,5 times higher than in 1965, Spain achieved the highest rates of growth of 

export intensity among European countries: in 1995 the ratio was 3,2 times higher than in 

1970. In Ireland export intensity changed significantiy as well, 2.7 times. In Australia and 
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New Zealand growth of manufacturing export shares was more modest than in Europe; in 

1992 export shares were 1.3 times higher than in 1970. 

Table 5.2 Manufacturing Exports, Shares of Gross Output, 
Selected Countries 
(Based on data in current US $) 

USA 
Canada 

Denmark 
France 
Germany 
freland 
Italy 
Netherlands 
Spain 
Sweden 
United Kingdom 

Australia 
New Zealand 

Mexico 

China 
Hong Kong 
India 
Indonesia 
Japan 
Malaysia 
Philippines 
South Korea 
Taiwan 

Notes: 1. 1994; 

2. 1993; 

3. 1992. 

1970 

5.5 
24.5 

38.2 
15.7 
23.2 
26.8 
24.7 
39.4 

9.2 
31.6 
16.7 

10.5 
25.3 

na 

na 
na 
7.2 

22.4 
9.7 

50.7 
17.1 
16.3 
na 

1975 

7.8 
21.4 

50.1 
19.7 
29.6 
38.7 
27.0 
48.6 
10.3 
35.8 
20.3 

12.2 
20.5 

na 

na 
60.8 

8.9 
23.9 
12.6 
46.9 
18.6 
27.0 
na 

1980 
per 

9.0 
26.8 

50.1 
22.4 
28.8 
46.4 
29.9 
55.5 
12.4 
40.5 
23.8 

15.1 
30.1 

na 

5.1 
60.5 

6.9 
28.4 
13.2 
42.2 
18.1 
27.5 
34.6 

Source: ISIC Trade and Production Data accessed through 

1985 
cent 

7.4 
31.1 

56.3 
27.0 
35.7 
60.5 
35.8 
71.2 
21.1 
48.4 
25.6 

13.0 
29.3 

19.2 

7,2 
71,1 
6.5 

20.9 
15.5 
45,1 
19,7 
32,9 
39,2 

lEDB database. 

1990 

11,3 
33,0 

55,9 
28,2 
35,1 
64,8 
33,9 
72,2 
19,4 
47.7 
28,2 

11,6 
30,3 

25,4 

14,5 
68,3 

9,3 
31,6 
12,5 
59,1 
18,0 
25,0 
38,8 

1995 

13,6 
49.2 

59.8^ 
32.7 
34.4' 
72,6 
41,0^ 
82,1 
29,0 
59,7' 
34,4 

14,2^ 
33.7^ 

65.2' 

20,7' 
68,7^ 
14,5^ 
32,6 
12,6 
71,7 
35,2 
27,1 
49,9 

In Asian economies the increase in the export intensity of manufacturing production was 

quite marked. Thus, in Japan export shares rose 1,3 times, in Malaysia 1.4 times, in 

Indonesia 1.5 times, in South Korea 1.7 times, and in the Philippines 2.1 times, over the 

period 1970-1995. In Taiwan export shares increased 1,4 times during 1980-1995, while in 
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Hong Kong the increase was a factor of 1,1 during 1975-1993, India experienced a strong 

growth in export orientation of manufacturing, with export shares more than doubling 

during the period 1970-1993, Changes in the export intensity of Chinese manufacturing 

sector were quite remarkable: in 1994 the export share was more than 4 times its level in 

1980, The only country that achieved comparable rates of growth was Mexico, where the 

export intensity rose 3,4 times during 1985-1994. 

Conclusion 

Over the period 1970-1995, although there were marked differences across countries in 

terms of the actual levels of export intensity, in all countries considered in this section there 

was a general tendency towards a greater export orientation of manufacturing production. 

The stmctural significance of exports in this regard increased in both developed and 

developing countries. Export oriented Asian economies, such as Malaysia, Hong Kong and 

Taiwan, achieved very high ratios of exports to production, ranging from about a half of the 

overall manufacturing output in Taiwan to almost 70 per cent in Hong Kong, The 

propensity to export in some European countries, however, was even higher than in these 

Asian economies. Thus, for example, in 1995 the Netherlands exported more than 80 per 

cent of all manufactured products. In all countries, considered in this section, except for the 

USA, Australia, and India, exports constituted substantial portions of manufacturing 

production. Thus, the structure of exports can significantly influence the stmcture of the 

overall manufacturing production. Consequently, an analysis of the stmcture of exports and 

changes in this stmcture can provide a valuable starting point for a study of national 

competitiveness. 

5.2 The Structure of Manufactured Exports 

5.2.1 The Significance of Structural Change in Manufactured Exports 

As discussed in Chapter 4, manufacturing industries differ substantially in thefr potential to 

stimulate the generation of economic wealth, and a detailed description of industry 

characteristics was presented in that chapter. As has been shown above, in most countries 

considered in Section 5.1.2, exports constitute a sufficient proportion of manufactured gross 

output to influence the stmcture of the overall manufacturing sector. In this section we will 

consider whether the growth of manufactured exports is positively correlated with changes 

in the composition of manufactured exports, defined in terms of income generating 

potential embodied in the stmcture of those exports. It is not the purpose of this analysis to 
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determine causality between stmctural change and growth of exports; neither do we attempt 

to consider stmctural change as the only factor relevant to growth of the manufactured 

exports. The purpose of the panel regression analysis, presented in this section, is to find 

out whether there is a positive correlation between stmctural change in, and the growth of, 

manufactured exports in different countries and, if it is so, whether the relationship between 

stmctural change and growth in manufactured exports is similar across countries. 

The panel regression results are presented in Table 5,3, The values of the Index of the Long 

Run Income Potential of exports have been used as an independent variable, and the values 

of manufacturing exports as the dependent variable. Both variables are in logarithmic form 

and, thus, should be interpreted in terms of growth rates. The data set covers 25 countries 

(see the notes. Table 5.3) for the period 1970-1996. The data are unbalanced, the number of 

observations for individual countries varies from 22 to 27, depending on the availability of 

the data, 

A fixed effects model has been used. Such a model assumes a homogeneous slope and 

heterogeneous intercepts across sections, in our case representing particular countries. In 

our application the slope represents the coefficient on the industrial structure variable. 

Application of this model allows us to test two relationships: whether the slope coefficients 

for individual countries constituting a sample are similar, and, if so, to determine whether 

there is a statistically significant correlation between the two variables for these countries 

as a whole. Thus, by applying a fixed effects model we can define subsets of countries that 

exhibit correlations with similar coefficients, which are statistically significant for each 

subset, between structural change and the growth of manufactured exports. Analysis of 

covariance, based on an F-test, is used to test the acceptance of the restriction of 

homogeneity of regression coefficients, A value of F, exceeding the critical value, indicates 

that the assumption of a common slope coefficient is not valid. In this case a single least-

squares regression using all observations of cross-sectional units through time may be 

seriously biased, and the pooled least-square estimates may lead to false inferences (see, for 

example, Hsiao 1986, pp, 5-18), 

The results of the first regression, covering all 25 countries, do not allow us to draw any 

conclusion about a common correlation between the variables. The results should be 

rejected on the basis of F test. These results indicate that there is a significant variation in 

individual countries' coefficients. Disaggregation of the data set into two groups, 14 
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developed countries and 11 Asian countries, leads to a similar outcome. The results of the 

panel regressions for the ASEAN economies and for other 14 countries (the eighth 

regression) also require the hypothesis of similar coefficients to be rejected. 

Table 5.3 Evidence of Correlation between Structural Change and 
Growth of Manufacturing Exports, 1970-1996 

Dependent variable - In of the values of Manufacturing Exports (bill. curr. $ US) 
Independent variable - In of the values of the Index of the Long Run Income 

Potential of Manufacturing Exports 

1 

2 

3 

4 

5 

6 

7 

8 

9 

All countries 
(25)' 

Developed 
(14)' 

Asian 
countries 

(11)' 

ASEAN 
(5)' 

NICs 
(3)' 

NICs+ 
MYS+THA 

(5) 

CHN+IND 

Other (14)" 

Other (10)' 

Coeff-t 

10.7 

13.7 

9.6 

7.2 

12.1 

11.6 

25.7 

14.0 

18.0 

t-ratio 

26.6 

21.4 

17.3 

8.4 

22.3 

24.7 

11.7 

22.3 

25.0 

R-sq. 

adj. 

0.79 

0.85 

0.70 

0.46 

0.87 

0.85 

0.76 

0.85 

0.89 

Number of 
observations 

670 

378 

292 

130 

81 

135 

54 

378 

270 

SEE 

327.7 

109.6 

201.0 

128.7 

16.3 

39.7 

19.0 

115.1 

55.1 

Ftest 

(Ai3= Ai,Bi) 

34.3 

22.4 

44.3 

65.5 

1.9 

2.9 

0.8 

21,1 

5.5 

Critical 
F value 

6.8 

6.1 

5.8 

4.9 

4.3 

4.9 

3.8 

6.1 

5.7 

Notes: 1. AUS, CAN, DEU, DNK, ESP, FRA, GBR, IRL, ITA, MEX, NLD, NZL, SWE, 
USA, CRN, HKG, IND, JPN, KOR, MYS, PHL, SOP, THA, TWN (70-96), 
IDN (75-96); 

2. AUS, CAN, DEU, DNK, ESP, FRA, GBR, IRL, ITA, JPN, NLD, NZL, SWE, USA; 

3. CHN, HKG, IDN, IND, JPN, KOR, MYS, PHL, SGP, THA, TWN; 

4. IDN, MYS, PHL, SGP, THA; 

5. HKG, KOR, TWN; 

6. AUS, CAN, DEU, DNK, ESP, FRA, GBR, IRL, ITA, MEX, NLD, NZL, SWE, USA; 

7. AUS, CAN, ESP, FRA, GBR, MEX, NLD, NZL, SWE, USA. 

Source: Estimates based on ISIC Trade Data accessed through lEDB database. 

75 



However, four other panel regression tests lead to statistically significant results, indicating 

a positive common correlation between stmctural change and growth of manufactured 

exports for the countries of those groups. Thus, a regression for the three newly 

industrialising countries. Hong Kong, South Korea and Taiwan, exhibits a strong, positive 

common relationship between the variables. Addition of two other Asian economies, 

Malaysia and Thailand, into the data set with the three NICs leads to similar results, namely 

a positive common correlation, although the coefficient is slightly lower than in the case of 

NICs, The results of the panel regression for a selection of other ten economies (see the 

note 7, Table 5,3) are also statistically significant with a higher coefficient than for NICs, A 

coefficient of the regression testing an aggregated sample, incorporating the data for China 

and India, indicates a very strong association between stmctural change and export growth 

for these two countries. 

Thus, according to the results of the four panel regression tests, discussed above, seventeen 

economies (Hong Kong, South Korea, Taiwan, Malaysia, Thailand, China, India Australia, 

Canada, Spain, France, the United Kingdom, Mexico, the Netherlands, New Zealand, 

Sweden, and the USA) of the initially considered twenty five exhibit a positive correlation 

between stmctural change and growth of manufactured exports. The regression results for 

the remaining eight individual countries (Indonesia, the Philippines, Singapore, Japan, 

Germany, Denmark, freland, and Italy), included in the initial data set consisting of twenty 

five countries, are presented in the Appendix, Table 5,A1, Six countries (the Philippines, 

Singapore, Japan, Germany, Denmark, and freland) exhibit a positive correlation between 

stmctural change and growth of manufactured exports. 

There are marked differences between the coefficients for the three ASEAN economies, 

Indonesia, the Philippines and Singapore. The coefficient for Indonesia is negative. The 

positive coefficients, in the cases of the Philippines and Singapore, differ substantially from 

the coefficient for the five Asian economies including Malaysia and Thailand (Table 5.3). 

Such significant differentials between the values of the individual coefficients have been 

reflected in the negative F test result for the panel regression for the five ASEAN 

economies. The positive coefficient for Japan is higher than the coefficients for the data 

sets for panel regressions that included Japan (all twenty five countries, fourteen developed 

and eleven Asian economies). Marked differences between the individual coefficients for 

the four European countries, Germany, Denmark, freland and Italy, have also affected the F 
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test for the panel regressions (Table 5.3) for all twenty five countries (the first regression), 

fourteen developed countries (the second regression) and other fourteen countries (the 

eighth regression). 

It is worth noting some other panel regression results, shown in the Appendix, Table 5.A2. 

The same variables have been used as in the panel regression, described above, but in the 

form of values, not in logarithms. Thus, this statistical test has been aimed to find out 

whether there is a correlation between the stmcture and the values of manufactured exports. 

Although the coefficients for all regressions are positive, it is impossible to draw a 

conclusion about a positive common correlation between the stmcture and the values of 

manufactured exports. The results have to be rejected on the basis of the F test. The only 

fact that can be derived from the regression analysis is that there are significant differences 

between the individual countries' coefficients. 

Conclusions: 

The main conclusions of this section can be summarised as follows. There is a positive 

correlation between stmctural change and growth of manufactured exports for twenty three 

of the twenty five countries, considered in this section (seventeen - on the basis of panel 

regression tests and six - on the basis of regressions for individual countries). The panel 

regression results indicate that there are groups of countries that exhibit similar positive 

coefficients between changes in export stmcture and growth in manufactured exports. 

These groups are: 

• Hong Kong, South Korea, Taiwan, Malaysia and Thailand; 

• China and India; and 

• Australia, Canada, Spain, France, the United Kingdom, Mexico, the Netherlands, 

New Zealand, Sweden, the USA; 

It is also clear that there are marked differences between the values of the coefficients for 

particular countries and groups of countries, and there is no evidence of positive common 

correlation between export stmcture and the level of manufactured exports for these 

countries. 

It is notable that stmctural change, not an advanced structure, is correlated with growth of 

exports. In other words, there is no empirical evidence that specialisation in exports of the 

products of industries characterised by high income generating potential is correlated with a 

high level of exports. In the next section changes in the composition of manufactured 
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exports will be analysed, with a particular emphasis on the role of industries of the high 

income generating potential. 

5.2.2 Structural Change in Manufactured Exports 

The new analytical tool, the Index of the Long Run Potential, described in the previous 

chapter, will be used here for the analysis of the stmcture of manufacturing exports and of 

the changes in this stmcture. It is worth noting that this index is an indicator of industrial 

stmcture, measured according to the benchmark potential of manufacturing industries to 

stimulate generation of economic wealth. The index is not an indicator of the competitive 

strength actually achieved in different countries and regions. Nor do the values of the index 

reflect the nature of production activities undertaken in different countries. Changes in the 

value of the index are associated with a change in manufacturing stmcture in a particular 

direction, towards a higher proportion of products generated in industries characterised by a 

higher income potential (see Table 4.5). In other words, higher values of the index indicate 

a higher structural significance of these industries, measured by sectoral shares of total 

manufacturing. 

The upper panel of Chart 5.2 shows the values of the Index of Long Run Income Potential 

for the world's manufactured exports for the period 1970-1996. The values of the index 

changed from 1.02 to 1.10 over the period, indicating that the stmctural significance of 

industries of higher income generating potential increased. In the 1970s there were some 

variations in the values of the index related to the stmctural adjustment consequent upon 

the first 'oil shock'. The period 1977-1985 was one of relatively rapid change in the 

stmcture of global manufactured exports. The values of the index changed from 1.03 to 

1.08 during eight years. Since 1985 stmctural change slowed down and renewed in 1992. 

The marked difference between the pace of stmctural change of the world's manufactured 

exports for the periods 1985-1992 and 1992-1996 is also presented on the thfrd panel of 

Chart 5.2, in the index form. 

The second panel of Chart 5.2 provides some information about the process of stmctural 

change in manufactured exports that occurred globally and in different regions during 

1970-1996. Several observations can be derived from this chart. 

First, the trend of the values of the index for the world replicates the pattem of the 

stmctural change of exports of the major developed countries, the USA, EEC-12 and Japan. 
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Chart 5.2 
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This reflects the fact that the world's manufactured exports are dominated by the major 

developed economies. 

Second, the values of the index for the world's exports are significantiy below the levels for 

the major developed countries and are, to an even greater extent below the values for the 

USA, Germany and Japan. Industries of a higher income potential are, thus, stmcturally 

more significant for exports of the major developed countries than for exports of the world 

as a whole. Germany's manufactured exports are characterised by a higher concentration of 

high income potential industries than exports generated by the twelve European countries. 

The value of the index for the world's exports in 1996 reached the value of the index 

observed in the three major economies in the 1970. The lower values of the index for the 

world indicate that the stracture of exports generated by the rest of the world was biased, in 

relative terms, towards the industries characterised by low income generating potential. 

Third, the values of the index for the world and for the major developed countries, during 

virtually all of the period 1970-1996, were greater than one, the average value of the index 

which corresponds to an even distribution of exports across all manufacturing industries. 

Thus the stmcture of manufactured exports of the world, and of the major developed 

economies in particular, was biased towards industries of high income generating potential. 

Fourth, the pace of stmctural change of manufactured exports of ASEAN and the NICs 

(Hong Kong, South Korea and Taiwan) was remarkable. In 1970 the value of the index for 

ASEAN was about 0.9, well below the average value for the world as a whole. In 1996 the 

value of the index reached 1.19, a much higher value than that for the USA, Germany and 

Japan, which was 1.13. Stmctural change of manufactured exports in the NICs was even 

more striking. At the beginning of the period the value of the index was much lower than 

for ASEAN, but during the period 1970-1996 the value of the index changed from 0,77 to 

1.09, approaching the value for the world as a whole. 

Rapid stmctural change in tiie manufactured exports of the ASEAN countries and the NICs 

was reflected in a deviation of the global trend in the 1990s from the pattem determined by 

the stmcture of the developed countries. This deviation is apparent in the index form, 

1985=100, shown in the thfrd panel of Chart 5,2, Until 1985 the trend for the worid 

replicated that for the developed countries. Since that time stmctural change in the world's 

manufactured exports was more pronounced than in those of the developed countries. A 

greater pace of stmctural change for the world as a whole is indicative of the fact that 
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manufacturing exports generated by other countries, including the countries of ASEAN and 

the NICs, are sufficient to influence the stmcture of the world exports. A comparison 

between the frends for the three countries and the EEC-12, the USA and Japan gives a 

reason to conclude that stmctural change in other European countries was more marked 

than in Germany. 

The relative positions of twenty five countries according to the value of the Index of the 

Long Run Income Potential are presented in Table 5.4, Countries are listed according to the 

change in relative positions during the period 1970-1996, and thefr ranking in terms of 

index level is provided for each year. The most noticeable fact is that most of Asian 

economies moved up in the list, while the relative positions of the developed countries 

deteriorated. The pace of stmctural change of ASEAN countries is again shown as 

remarkable. Singapore, an economy accounting for more than 40 per cent of ASEAN 

manufactured exports, is ranked first in 1996. During the period 1970-1990 Singapore 

moved up seven positions and since that time has remained at the top of the list. Malaysia 

moved thirteen places up, and the Philippines' position in 1996 was sixteen places higher 

than it had been in 1970. The positions of Malaysia and the Philippines in 1996 are 

relatively high, the fourth and the fifth respectively. The positions of the two other ASEAN 

economies are not so high. Thailand's position is the thirteenth, six places higher than in 

1970. Indonesia's relative position deteriorated significantly over the period from the 

number eleven in 1970 to the second last in the list in 1996, However, because of thefr 

relatively small shares of total ASEAN manufacturing exports, slightly above 15 per cent 

for Thailand and 10 per cent for Indonesia, the stmctural composition of exports of these 

countries does not have a dominant effect on the stmcture of ASEAN exports as a whole. 

The pace of stmctural change in South Korea was also striking. South Korea moved 15 

places up from the lowest, the twenty fifth, position in 1970 to the tenth in 1996, Taiwan 

was number fourteen in 1996, that is four places higher than it was in 1970, Hong Kong 

occupied the twenty first position in 1996. The share of Hong Kong in NICs manufactured 

exports decreased from more than 50 per cent to about 10 per cent during the period 1970-

1996, so that the stmctural composition of NICs' manufactured exports is almost entfrely 

determined by the stmcture of exports of South Korea and Taiwan, 

freland is only developed country that achieved a pace of stmctural change of manufactured 

exports comparable with that of South Korea. The value of the Index of the Long Run 
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hicome Potential in 1996 was almost 1.5 times higher than in 1970 for freland, and just 

slightiy more than 1.5 times higher for South Korea. Since 1975 freland moved fourteen 

places up, from the sixteenth to the second position. 

Table 5.4 Relative Positions of Selected Countries According to the Value of 
the Index of the Long Run Income Potential of Exports^ 

Philippines 
South Korea 
freland 
Malaysia 
Singapore 
Thailand 
Taiwan 
Mexico 
Japan 
Hong Kong 
China 
Spain 
India 
New Zealand 
Australia 
United Kingdom 
Netherlands 
USA 
Denmark 
Germany 
Sweden 
France 
Canada 
Italy 
Indonesia^ 

1970 

21 
25 
16 
17 
8 

19 
18 
12 
6 

24 
22 
15 
23 
20 
14 
3 
7 
1 

13 
2 

10 
4 
5 
9 

11 

1975 

23 
19 
16 
18 
2 

24 
17 
12 
5 

25 
22 
15 
21 
20 
13 
4 
6 
1 

14 
3 

10 
7 
8 
9 

11 

1980 

25 
18 
11 
17 
3 

22 
19 
8 
2 

20 
21 
12 
24 
23 
15 
5 
6 
1 

16 
4 
9 
7 

10 
13 
14 

1985 

20 
17 
4 

13 
3 

21 
18 
8 
2 

19 
22 
12 
25 
24 
14 
5 
9 
1 

16 
6 

11 
10 
7 

15 
23 

1990 

21 
14 
4 

10 
1 

19 
15 
5 
2 

20 
22 
11 
24 
23 
18 
6 

12 
3 

17 
7 

13 
8 
9 

16 
25 

1996 

5 
10 
2 
4 
1 

13 
14 
8 
3 

21 
22 
15 
25 
23 
18 
7 

11 
6 

19 
9 

17 
12 
16 
20 
24 

Change 
1970-96 

16 
15 
14 
13 
7 
6 
4 
4 
3 
3 
0 
0 
-2 
-3 
-4 
-4 
-4 
-5 
-6 
-7 
-7 
-8 

-11 
-11 
-13 

Notes: 1. The order of countries in the list is determined according to the change in relative 
positions during the period 1970-1996; 

2. For Indonesia the value of the index for 1970 is not available, the position is assigned 
as for 1975. 

Source: Estimates based on ISIC Trade Data accessed through lEDB database. 

Thus, the relative positions of countries changed dramatically during the period 1970-1996. 

The changes in the stmcture of manufactured exports of ASEAN economies, NICs and 

freland is reflected in a marked upward movement of their relative positions, Consequentiy, 

most of the developed countries were shifted down. However, it is worth noting that most 
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of the countries considered in this section experienced stmctural change towards industries 

of higher income generating potential. Only for two countries, Indonesia and Italy, were the 

values of the Index of the Long Run Income Potential lower in 1996 than for 1970. For 

Italy the value of the index for 1996 was 97.5 per cent, and for Indonesia about 84 per cent, 

of the 1970 levels. For Germany, for example, the 1996 value was 2 per cent higher and for 

the USA 3 per cent higher than in 1970, while for the United Kingdom and the Netherlands 

the increase was about 9 per cent. 

Chart 5,3 provides some additional information for cross-country comparison of the process 

of stmctural changes in manufactured exports. The twenty five countries are subdivided 

into five groups according to the value of the index for 1996. There are quite marked 

differences between the groups of countries as well as between countries within groups. An 

analysis of the standard deviation of natural logarithms of the values of the index for all, 

twenty-five, countries (Table 5.5) confirms that there was no convergence in the values of 

the index in 1975-1985 for the groups as a whole. Although the trend changed since that 

time, the differences across countries remained quite marked, and the standard deviation for 

1996 is greater than for 1975. 

The stmcture of exports of the countries of the first group - Singapore, freland, Japan, 

Malaysia, and the Philippines - changed substantially. During 1970-1996 the average value 

of the index for this group of countries changed from 0,9 to 1,23, The dispersion in the 

values of the index across countries of this group was diminishing since 1980, The standard 

deviation for 1996 is only 40 per cent of that for 1970, The values of the index for 

Singapore and freland in 1996 were greater than that of Japan, the leader of the group at the 

beginning of the period, while the values of the index for Malaysia and the Philippines 

approached the Japanese level. 

Convergence of the values of the index is most marked for the countries of the second and 

the thfrd groups. The standard deviation fell from 0,15 to 0,024, There are pronounced 

differences between the trends of the values of the index for the countries of these two 

groups. The values of the index for the USA, Germany, the United Kingdom the 

Netheriands and France were relatively high at the beginning of the period and rose at a 

moderate pace during the period, Spain and Mexico experienced a substantial stmctural 

adjustment. The pace of stmctural change of manufactured exports of Taiwan, Thailand, 

and especially South Korea is striking. 
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Chart 5.3 
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Table 5.5 Standard Deviation of LN of the Values of the Index 
of the Long Run Income Potential 

1970 

1975 

1980 

1985 

1990 

1996 

I group 

0.115 

0.138 

0.151 

0.132 

0.125 

0.045 

n&m 
groups 

0.150 

0.129 

0,112 

0,120 

0.073 

0.024 

IV group 

0.048 

0.048 

0.035 

0.058 

0.063 

0.047 

V group 

na 

0.098 

0.074 

0.033 

0.081 

0.054 

All countries 

na 

0.121 

0.118 

0.134 

0.128 

0.127 

Source: Estimates based on ISIC Trade Data accessed through DEDB database. 

Industries of higher income generating potential gained stmctural significance in the 

composition of exports of the countries of the fourth group. However, the pace of 

restmcturing was relatively low. The average values of the index changed from 0,97 to 1.01 

over the period. There were some fluctuations in the values of standard deviation but they 

were not significant. At the end of the period standard deviation was at approximately the 

same level as in 1970. 

The stmctural composition of exports of the fifth group of countries changed only 

marginally, from 0.84 to 0.87, remaining below the average level of the index. Variations in 

the values of standard deviation are mostiy determined by the trends of the index for 

Indonesia and Hong Kong. The values of the index for Indonesia were steadily diminishing 

during the period 1975-1988, then remained vfrtually unchanged until 1993. Since that time 

stmcture of manufactured exports shifted towards the industries of higher income potential, 

converging with the value of the index for New Zealand, still substantially below the initial 

level. The stmcture of exports of Hong Kong was changing steadily over the period, 

however, with the index growing slowly from 0.75 for 1970 to 0.92 for 1996. 

Conclusions 

There are three main conclusions from the analysis of this section. First, in 1970-1996 there 

was an increase in stmctural significance of industries of high income generating potential 

in the composition of manufactured exports of the world as a whole, and of most of the 

countries considered here. Second, the stmcture of world manufactured exports was largely 
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determined by the stmctural composition of the exports of developed countries, but in the 

1990s the influence of ASEAN and NICs became quite noticeable. Third, the pace of 

stmctural change of manufactured exports differed significantly across countries, and was 

most remarkable for South Korea, the Philippines, freland, Malaysia, Thailand, Taiwan, 

and Singapore. 

To summarise, in this chapter we have shown that over the 1970-1996 period there was a 

major shift in the stmcture of merchandise exports in favour of manufactured products. At 

the end of the period manufactured products accounted for more than two thfrds of 

merchandise exports in most of the developed and industrialising countries. There was a 

general tendency towards a greater export orientation of manufacturing production. In all 

countries, considered in this section, except for the USA, Australia, and India, exports 

constituted substantial portions of manufacturing production. Also, for most countries 

considered in this chapter, growth of manufactured exports was positively correlated with 

changes in the composition of manufactured exports towards a higher income generating 

potential. Over the period there was an increase in the stmctural significance of industries 

of high income generating potential, such as the computing and electronics industries, in 

the composition of manufactured exports of most countries considered in this chapter. The 

pace of stmctural change of manufactured exports achieved in most economies of ASEAN 

region and the NICs was remarkable. In the next chapter we will consider the role of the 

computing and elecfronics industries in the overall stmctural change of manufactured 

exports of different regions and countries. 
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Appendix: Chapter 5 

Table 5.A1 Regression Results of the Effects of Structural Change on Growth 
of Manufacturing Exports, Selected Countries 

Dependent variable - In of the values of Manufacturing Exports (bill. curr. $ US) 
Independent variable - In of the values of the Index of the Long Run Income 

Potential of Manufacturing Exports 

Indonesia 

Philippines 

Singapore 

Japan 

Germany 

Denmark 

Ireland 

Italy 

Coefficient 

-8.2 

6.8 

17.2 

14.8 

62.1 

42.8 

9.4 

-47.9 

t-ratio 

-6.1 

7.8 

17.4 

18.9 

6.8 

13.0 

20.6 

-5.0 

R-sq. adj. 

0.63 

0.70 

0.92 

0.93 

0.63 

0.87 

0.94 

0.48 

Number of 
observations 

22 

27 

27 

27 

27 

27 

27 

27 

SEE 

9.3 

6.7 

3.7 

1.4 

5.6 

1.9 

2.0 

9.0 

Source: Estimates based on ISIC Trade Data accessed through lEDB database. 
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Table 5.A2 Regression Results of the Effects of Industrial Structure 
on Values of Manufacturing Exports 

Dependent variable - the values of Manufacturing Exports (bill. curr. $ US) 
Indeperulent variable - the values of the Index of the Long Run Income Potential 

of Manufacturing Exports 

All countiies 
(25)' 

Developed 
(14)' 

Asian 
countries (11)^ 

ASEAN 
(5)' 

NICs 
(3)' 

CHN+IND 

Other (14)* 

Coeff-t 

0.31 

0.62 

0.28 

0.12 

0.32 

0.68 

0,38 

t-ratio 

10.1 

8.3 

10.6 

9.1 

23.6 

7.6 

5.7 

R-sq. 
adj. 

0.60 

0.56 

0.66 

0.49 

0.89 

0.59 

0.55 

Nimiber of 
observations 

670 

378 

292 

130 

81 

54 

378 

SEE 

1.79 

1.60 

0.42 

0.03 

0.01 

0.02 

1.37 

Ftest 
(A,3=A„BJ 

32.0 

29.2 

82.2 

65.2 

43.4 

17.5 

26.0 

Critical 
F value 

6.8 

6.1 

5.8 

4.9 

4.3 

3.8 

6.1 

Notes: as for Table 5.1. 

Source: Estimates based on ISIC Trade Data accessed through lEDB database. 
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CHAPTER 6 

THE ROLE OF COMPUTERS AND ELECTRONICS 

IN THE STRUCTURE OF MANUFACTURING EXPORTS 

As has been shown in Chapter 4 (Table 4,5), according to the overall composite rank 

incorporating the benchmarking indicators germane to generation of economic wealth, 

computers and electronics occupy the highest positions among all manufacturing industries. 

According to all five benchmarks - value added and wages per employee, two indicators of 

global demand, and R&D intensity - these industries are ranked relatively highly (see Table 

4.4 and Chart 4,1, Chapter 4), It is worth noting again that the benchmarking indicators of 

the income generating potential of manufacturing industries are based on various types of 

intemational data: average annual growth rates for exports and sectoral export shares for 

the world, R&D intensity ratios for thirteen major OECD countries, value added and wages 

per employee achieved in the major developed economies - Germany, Japan, and the USA, 

This approach does not provide information about actual levels of R&D intensity, 

productivity, and eamings in all countries; neither does it show the contribution of 

particular countries to global exports of computing and electronic products. 

The degree of utilisation of the high potential of the computing and electronics industries 

can differ substantially across countries. Globalisation of economic activities provides 

conditions for the allocation of different stages of product development and production in 

different countries. Research and development in relation to new high-tech products and 

sophisticated technological processes may be undertaken in some countries, while the mass 

production of such products and application of advanced technologies may take place in 

other countries. Thus, different countries may have a similar stmcture in terms of the value 

of the Index of Long Run Income Potential while undertaking quite different activities 

within industries. 

In this chapter we will analyse the significance of products of the computing and 

electronics industries in the composition of the manufactured exports of different regions 

and countries. Further on, in the following chapters, this analysis will be extended to other 

areas related to trade in, and production of, computing and electronic equipment, 

components and consumer goods. 
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6.1 The Growth of Computmg and Electronics Exports 

Table 6.1 provides information on exports of computing and elecfronics products, together 

with data for exports of other manufactured products, for selected regions and countries for 

the periods 1970-1985 and 1985-1996. Several trends that can be derived from these data 

are of special importance. 

First, during the period 1970-1996, global exports of computing and electronic products 

were growing faster than exports of other manufactured goods: computing and electronic 

exports were increasing at an average annual rate of 16.2 per cent by comparison with 11.2 

per cent for other manufactured exports. For every country, with only one exception (Italy), 

the growth rate of computing and electronic exports exceeded the growth rate of other 

manufactured exports. Thus, the growing stmctural significance of computing and 

electronics exports was a feature of stmctural change that occurred in the 1970-1990s in 

most countries. With very few exceptions, this more rapid growth of computing and 

electronic exports than other manufactured exports growth is tme for all countries, in both 

of the separate periods shown in Table 6.1. 

Second, in most countries exports of computing and electronic products were growing at 

higher rates in the 1970-1985 period than over 1985-1996, During the first period exports 

of new computing, electronic and communications equipment were growing at high rates 

from a low base. During the second period, however, the growth of exports of these 

products also remained relatively high, with an average annual growth rate for the world of 

15,4 per cent per annum, by comparison with 16,9 per cent for the earlier period. But, as is 

evident from Table 6.1, in some countries the growth rates of exports of these products in 

the second period exceeded the rates of growth achieved in the first period. 

Third, the rates of growth of the computing and electronics exports of Asian countries were 

significantiy higher than those of other countries. Japan's exports of computing and 

electronic products were growing rapidly during the first period, 1970-1985. Over 1970-

1985 Japan's rates of growth of these exports exceeded those of the USA, being about 20 

per cent per annum for Japan versus almost 15 per cent for the USA. Consequentiy, Japan's 

position as an exporter of computing and electronic products improved over this period (see 

the next section). Over 1985-1996 the growth of Japan's computing and electronic exports 

slowed down to a rate below the growth rates of most other countries (see Table 6.1), which 

could possibly be a result of the fransfer of Japanese production capacity offshore. 
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Table 6.1 Exports of Computers and Electronics Relative to Exports of Other 
Manufactured Products, Selected Regions and Countries, 1970-1996 

World 

EEC-12 
United Kingdom 
Germany 
France 
Netherlands 
Ireland 
Italy 
Sweden 
Spain 
Denmark 

North America 
USA 
Canada 

Australia 
New Zealand 

Mexico 

Japan 

ASEAN 
Singapore 
Malaysia 
Thailand 
Philippines 
Indonesia 

NICs 
Taiwan 
South Korea 
Hong Kong 

China 
India 

Computing and Electronics Exports 

1970 

12.8 

6.1 
1.1 
2.1 
0.8 
0,8 
0,0 
0,7 
0,5 
0,0 
0,1 

3.8 
3,4 
0.4 

0.0 
0.0 

0.0 

2,6 

0.1 
0,1 
0,0 
0,0 
0,0 
na 

0.4 
0,2 
0.0 
0.2 

0.0 
0.0 

US $ billion 
1985 

1323 

41.9 
9.0 

12.5 
6,3 
4.2 
2.4 
4.0 
2.7 
0.8 
0.6 

30.5 
27.6 

2.9 

0.1 
0.0 

1.2 

38.2 

7.6 
4.8 
2.3 
0.1 
0.3 
0.1 

10.9 
4.4 
4.1 
2.4 

0.4 
0.0 

1996 

6393 

178.0 
42.7 
40.7 
27.2 
26.2 
15.1 
9.5 
9.4 
4.6 
2.7 

113.5 
100.3 

13.1 

1.4 
0.2 

15.4 

103.7 

134.4 
69,0 
35.5 
16,4 
10.2 
33 

76.5 
36.5 
35.2 
4.8 

17.4 
0.6 

Average Annual 
Growth Rate 

per 
70-85 

16.9 

13.7 
15.1 
12.6 
14.8 
11.6 
36.4 
12.4 
12.3 
21.7 
13.6 

14.8 
14.9 
13.8 

12.9 
27.2 

26.6 

19.7 

37.9 
34.0 
61.1 
59.6 
91.4 
na 

25.3 
24.1 
35.4 
20.2 

38.6 
11.0 

cent 
85-96 

15.4 

14.0 
15.1 
113 
14.2 
18.2 
18.3 
8.1 

11.9 
17.5 
14.2 

12.7 
12.5 
14.6 

28.4 
18.8 

25.6 

9.5 

29.8 
27.4 
28.3 
54.6 
39.5 
35.7 

19.4 
21.1 
21.7 

6.6 

41.6 
28.6 

AU Other 
Manufactured 

Exports 
Average Annual 

Growth Rate 
per 

70-85 

12.4 

11.8 
9.8 

11.8 
11.9 
12.4 
16.5 
12.9 
10.6 
17.5 
11.1 

10.9 
10.5 
11.6 

9,0 
10,6 

17.3 

15.2 

18.2 
20.2 
15.2 
20.6 
10.8 
na 

21.2 
23.5 
27.5 
14.3 

19.2 
10,8 

cent 
85-96 

9.7 

9.7 
9.6 
9.2 

10.2 
8,2 

14.1 
8.6 
8.6 

13.7 
9.4 

9.6 
10.2 
8.1 

11.2 
8.5 

21.0 

7.4 

15.1 
11.8 
16.9 
18.2 
13.7 
18.8 

10.2 
10.8 
12.0 
4.3 

19.4 
13.0 

Source: Based on ISIC Trade Data accessed through lEDB database. 
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The growth of ASEAN exports of computers and electronics was quite spectacular, albeit 

initially from a low base. During both periods the average annual rates for ASEAN 

exceeded the rates for all other regions and countries presented in Table 6.1, with the only 

exception being China, The growth of computing and electronic exports from the NICs was 

quite pronounced as well. The only two non-Asian economies that can be compared with 

some countries of ASEAN and the NICs, in terms of the growth rates and the values of 

exports of computing and elecfronic equipment exports, are freland and Mexico, 

As a result of these trends, the shares of Asian countries of global computing and electronic 

exports were rising steadily and persistentiy over the period 1970-1996, Trends in the 

distribution of global exports of computing and electronic products across major regions 

and countries will be discussed in the next section. 

Fifth, in all of the Asian countries shown the growth rate of exports of computing and 

electronic goods exceeded the growth rate of other manufactured exports to a significantly 

larger extent than in most other countries. This phenomenon is particularly noticeable for 

the period 1985-1996, but is tme for the earlier period as well. Thus, ASEAN exports of 

computers and electronics were growing at an average rate of about 30 per cent per annum 

over 1985-1996, by comparison with about 15 per cent for other manufactured exports. For 

the NICs the growth rate of exports of computing and electronic products was also about 

twice that of other manufactured exports, 19,4 per cent per annum versus 10.2 per cent. 

It is worth mentioning that the data, considered in this section, are in current price $ US 

and, thus, the growth of exports of computing and electronics relatively to that of other 

manufactured goods is likely to be understated to the extent that prices in US dollars for 

computing and electronics products were falling relative to those for other goods. 

Conclusions 

In most countries, considered in this section, exports of computing and electronic products 

were growing faster than exports of other manufactured goods during the period 1970-

1996, Within this context of more rapid growth, Asian countries achieved significantiy 

higher rates of growth of exports of computing and electronics equipment than most other 

countries. In terms of the composition of export growth within the Asian economies, the 

growth of exports of computing and elecfronic goods exceeded the growth of other 

manufactured exports to a significantiy larger extent than for most other countries. 
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6.2 The Regional Distribution of Global Computing and Electronics 

Exports 

The phenomenon of very rapid growth of exports of computing and electronic products 

achieved by Asian economies was reflected in the pattem of regional distribution of global 

exports of these products. The changes in this pattem are illustrated in Chart 6.1 and Table 

6.2. In 1970 exports of computing and elecfronic goods from the EEC-12, the USA and 

Japan accounted for about 95 per cent of global exports of these products. The EEC-12 

contributed almost 48 per cent of the world's exports. The share of the USA constituted 

almost 27 per cent, and the share of Japan was about 20 per cent. Higher growth rates of 

exports of computing and electronic products of ASEAN and the NICs than that of Europe, 

the USA and Japan resulted in a gradual decline of the shares of the latter. By 1996 the 

combined share of EEC-12, the USA and Japan had fallen to about 60 per cent. Although in 

1996 EEC-12 remained the major exporter of computing and electronic products, the share 

of the twelve European countries fell by 20 percentage points between 1970 and 1996. The 

share of the USA also diminished from about 27 per cent to less than 16 per cent of global 

exports. During 1970-1996 the regional shares of computing and electronic exports of 

ASEAN and the NICs were growing steadily. The growth of the ASEAN share was most 

remarkable. While the NICs' exports of computers and electronics accounted for 3 per cent 

of global exports in 1970 and reached 12 per cent in 1996, ASEAN's computing and 

electronic exports were growing from a significantiy lower base. In 1970 the share of 

ASEAN countries was 0,5 per cent, but it rose to about 6 per cent by 1985, and to 21 per 

cent of the world's exports by 1996, 

A comparison between regional shares of exports of computing and electronics products 

and of other manufactured goods, excluding computers and electronics, for the periods 

1970-1985 and 1985-1996 (Table 6,2) can lead to some important conclusions. 

During 1970-1985 the major European countries and the USA were the leading exporters of 

computers and elecfronics. Although over this period their shares were in decline, in 1985 

they exported more than a half of global exports of these products. At the same time the 

combined share of ASEAN, the NICs and Japan was growing steadily over the period. 

However, in 1985 the combined share of these Asian countries was about 10 percentage 

points below the combined European and American share of global exports. Rapid growth 

of Japanese exports of computing and electronic products (see the previous section) 
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resulted in a change of positions of Japan and the USA, During 1970-1985 the NICs 

remained the second largest exporter among Asian countries, after Japan, 

Chart 6.1 

Exports of Computers and Electronics 
Regional Shares 
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Source: Based on ISIC Trade Data accessed through lEDB database. 

For other manufactured products, except computers and electronics, during 1970-1985 the 

situation developed in a similar way: the combined share of the EEC-12 and the USA was 

declining, while the share of Asian countries was rising. However, the relative values of 

these shares were markedly different to the shares for computing and electronic products. In 

1985, for other manufactured exports, the share of Asian countries constituted just one third 

of the share of European countries and the USA, The decline of the combined share of the 

EEC-12 and the USA for other manufacturing was less rapid than for computers and 

electronics. As a result of this, in 1985 the shares EEC-12 and the USA combined for the 

two groups of products became equal, constituting 52,5 per cent of the world's exports. The 

relative positions of the countries and regions did not change significantiy for other 

manufactured exports during 1970-1985. The EEC-12 was the major exporter, followed by 

the USA and Japan. As for computers and electronics ASEAN region was lagging behind 

the NICs. However, while for computers and electronics the share of ASEAN accounted for 
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more than two thfrds, for other manufactured goods it was just about a half of the NICs' 

share. 

Table 6.2 Distribution of Global Manufactured Exports 
Selected Regions and Countries, 1970-1996 

Computing and 
Electronics Exports 

All Other Manufactured 
Exports 

Share of world total in each year 
Based on data in current US $ 

per cent per cent 

1970 1985 1996 1970 1985 1996 

ASEAN 
NICs 
Japan 

Sub-total 

EEC-12 
USA 

Sub-total 

Total 

World 

0,5 
2,9 

20.2 

23.5 

47.8 
26.8 

74.6 

98.1 

100 

5.7 
8.2 

28.8 

42.8 

31.7 
20.8 

52.5 

95.3 

100 

21.0 
12,0 
16.2 

49.2 

27.8 
15.7 

43.5 

92.7 

100 

1.2 
1.6 
7.2 

10.0 

45.0 
14,0 

59.0 

69.0 

100 

2.5 
5,0 

10.5 

18.0 

41.6 
11.0 

52.5 

70.6 

100 

4.2 
5.3 
8.4 

17.9 

41.7 
11.6 

53.2 

71.1 

100 

Source: Based on ISIC Trade Data accessed through lEDB database. 

For 1985-1996 a comparison between regional export shares for computers and electronics 

and other manufactured goods gives quite different results to those for the previous period. 

During 1985-1996 the shares of the NICs and ASEAN for computers and electronics 

continued to grow rapidly. This remarkable growth allowed Asian countries to become the 

major exporters of computing and electronic products in spite of the decline of Japanese 

share. In 1996 the combined share of Japan, ASEAN and the NICs constituted about a half 

of the world's exports of these products, and ASEAN became the second largest exporter of 

computing and electronic products after the EEC-12, 

For all other manufactured products the situation in the late 1980s and early 1990s was 

characterised by a remarkable stability in the values of the regional shares. In 1996 the 

regional shares of the EEC-12, the USA and the Asian countries remained at approximately 
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the same levels as they were in 1985, The EEC-12 was the major exporter of other 

manufactured goods, followed by the USA, Japan, and then by the NICs and ASEAN, 

Thus, the EEC-12 remained the major exporter for both types of goods, computing and 

electronic products and other manufactured products. However, for other manufacturing the 

European share was more than twice the combined share of Japan, ASEAN and the NICs, 

The leading position of the EEC-12, as an exporter of computing and electronic products, 

had been challenged by Asian countries. The share of ASEAN alone in 1996 approached 

the value of the European regional share. The combined share of the NICs and ASEAN was 

higher than the share of the EEC-12 by about 5 percentage points. 

The USA managed to maintain the second place as an exporter of other manufactured 

goods. Although the share of the USA of global exports of computers and electronics was 

higher than its share for other manufacturing, the relative position of the USA as an 

exporter of computing and electronic products seriously deteriorated, 

Japan's share for both types of products was increasing in 1970-1985 and declining in 

1985-1996, However, by 1996 Japan's share for computers and electronics was about twice 

its share for other manufactured goods. 

By 1996 ASEAN region had become the second largest exporter of computing and 

electronic products. For other manufactured goods its regional share was only one fifth of 

its share for computers and electronics. The NICs exported more other manufactured goods 

than ASEAN, while their share for computers and electronics was almost twice lower than 

the share of ASEAN, 

Let us extend the analysis by considering the pattem of distribution of global exports of 

computing and electronic and other manufactured goods across particular countries. Table 

6,3 presents the shares of twenty five countries in the world's exports of computers and 

electi-onics and other manufactured products for the period 1970-1996, The countries are 

ranked and sorted according to their share of total world exports of computing and 

electronic products, and a ranking is also provided in terms of thefr share in other 

manufacturing exports. 

In 1970 Japan was the second largest exporter of computing and electronic products, 

following the USA, by 1985 Japan had become the global leader: Japanese exports of 

computing and electt-onic products in 1985 amounted to US$38,2 billion, by comparison 
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witii $27,6 bilhon for the USA, Over 1985-1996 Japan's average annual rate of export 

growth was below the rate for the USA, the rates being 9,5 and 12,5 per cent per annum 

respectively (see Table 6,1), Although in 1996 Japan retained its leading position in the list 

of exporters of computing and electronic goods, the USA's share of global exports of 

computing and elecfronic products approached that of Japan, 

In 1996 Singapore occupied the third position. The shares of the United Kingdom and 

Germany, in 1996, were higher than the shares of Taiwan, Malaysia, and South Korea, The 

contribution to the world's exports of computers and electronics made by two other 

European countries, France and the Netherlands was much greater than the shares of such 

exporters of growing significance as China and Thailand, 

hi terms of the shares of global exports of computing and electronic products for 1996, the 

twenty five countries can be divided into five groups. The first group consists of three 

countries, Japan, the USA, and Singapore, each with shares greater than 10 per cent of the 

world's exports in 1996, The second group includes next seven countries, which had export 

shares above four per cent. The next group consists of five countries, which exported more 

than two per cent of global exports of computing and electronic products. The next three 

countries, the Philippines, Italy, and Sweden had export shares between one and two per 

cent. The last seven countries, which make the fifth group, in 1996 had shares of less than 

one per cent of the world's exports of computers and electronics. 

ASEAN economies are evenly distributed among the five groups, Singapore occupies the 

third place in the first group of major exporters of computers and electronics, Malaysia 

belongs to the second group, Thailand to the third, the Philippines to the fourth, and 

Indonesia occupies the third place in the fifth group of countries that exported less than one 

per cent of global exports of computing and electronic goods each. Among the NICs 

Taiwan and South Korea occupy relatively high positions in the second group. Hong 

Kong's position is much lower: it is the leader in the last group of countries, China 

occupies the first place in the third group, ahead of Thailand. India is the second last in the 

list. 

The relative positions of the European countries are quite strong, although none of 

European countries belong to the first group. Four European countries are found in the 

second group. The United Kingdom is the leader of this group, followed by Germany, 

France and the Netherlands also belong to this group. 
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Table 6.3 Distribution of Global Manufactured Exports 
Selected Countries, 1970-1996 

Japan 
USA 
Singapore 

United Kingdom 
Germany 
Taiwan 
Malaysia 
South Korea 
France 
Netherlands 

China 
Thailand 
Mexico 
freland 
Canada 

Philippines 
Italy 
Sweden 

Hong Kong 
Spain 
Indonesia 
Denmark 
Australia 
India 
New Zealand 

Computing and Electronics 

Share 
in 

1970 

20,2 
26,8 

0,5 

8,6 
16,5 

1.4 
0.0 
0.3 
6.3 
6.3 

0.0 
0.0 
0.3 
0.2 
3.3 

0.0 
5.5 
3.8 

1.2 
0,3 
na 
0,7 
0,1 
0.1 
0.0 

Exports 

of world total 
each year 
per cent 

1985 

28.8 
20.8 

3.6 

6.8 
9.5 
3.3 
1.7 
3.1 
4.8 
3.2 

0.3 
0.1 
0.9 
1.8 
2.2 

0.2 
3.1 
2.1 

1.8 
0.6 
0.1 
0.5 
0.1 
0.0 
0.0 

1996 

16.2 
15.7 
10.8 

6.7 
6.4 
5.7 
5.6 
5.5 
4.2 
4.1 

2.7 
2.6 
2.4 
2.4 
2.1 

1.6 
1.5 
1.5 

0.7 
0,7 
0.5 
0.4 
0.2 
0.1 
0.0 

All Other Manufactured 
Exports 

Based on data in current US $ 

Rank 
1996 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

Share 
in 

1970 

7.2 
14.0 
0.4 

7.5 
13.7 
0,5 
0.3 
0.3 
6.8 
4.1 

0.6 
0.1 
0.3 
0.3 
5.4 

0.2 
5.3 
2.6 

0.8 
0.8 
na 
13 
1.1 
0.6 
0.4 

of world total 
each year 
per cent 

1985 

10.5 
11.0 

1.2 

5.3 
12.6 
2.0 
0.5 
2.0 
6.4 
4.1 

1.4 
0.4 
0.6 
0.5 
4.9 

0.2 
5.6 
2.1 

1.1 
1.7 
0.3 
1.1 
0.7 
0.4 
0.3 

1996 

8.4 
11.6 

1.4 

5.3 
12.1 
2.2 
0.9 
2.5 
6.7 
3.5 

3.5 
0.8 
1.8 
0.8 
4.2 

0.2 
5.0 
1.9 

0.6 
2.5 
0.8 
1.1 
0.8 
0.6 
0,3 

Rank 
1996 

3 
2 

15 

5 
1 

12 
17 
11 
4 
8 

9 
18 
14 
19 
7 

25 
6 

13 

23 
10 
21 
16 
20 
22 
24 

Source: Based on ISIC Trade Data accessed through BEDB database. 

Another fact, which is quite remarkable, is that, in spite of the overall picture of 

diminishing shares of European countries, the shares of some European countries were 

rising. Thus, in 1996 the share of the Netherlands was about 30 per cent higher than in 

1985, freland's exports of computing and electronic products increased by one third over 
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the period 1985-1996 and in 1996 accounted to more than 15 billion US dollars, that is 12 

tunes higher than in 1970, Although Spain belongs to the last group of countries, exports of 

computing and elecfronic goods from Spain were also increasing steadily during 1970-

1996, 

A comparison between the relative ranks of countries according to thefr performance in 

exports of computing and elecfronic products and other manufactured goods is also of 

interest. Several observations can be made on the basis of analysis of the data presented in 

Table 6.3, 

Most Asian countries are characterised by higher ranks for export shares of computing and 

electronics than of other manufactured goods. Thus, Japan is ranked the first according to 

shares of computers and electronics and the third according to other manufacturing export 

shares. Among ASEAN economies Singapore occupies the third place according to its 

performance in exports of computers and electronics and only the fifteenth for that of other 

goods. The relative ranks of Malaysia are the seventh and the seventeenth respectively, 

Thailand's relative ranks are the twelfth and the eighteenth. The Philippines is ranked the 

sixteenth according to its relative performance in exports of computers and electronics and 

the last, the twenty fifth, according to export share of other manufacturing, Indonesia is the 

only country of ASEAN that has the same relative positions for both types of exports. 

Moreover, the share of Indonesia's exports of global exports of other manufactured goods 

is higher than its share of the world's exports of computers and electronics. 

The relative ranks of all of the NICs, as of most of ASEAN countries, are higher for 

computers and electronics than for other manufacturing, Taiwan is ranked the sixth 

according to its export share of computing and elecfronics, and the twelfth for other 

manufacturing exports. The ranks of South Korea are the eighth and the eleventh 

respectively. Hong Kong occupies the nineteenth and the twenty thfrd positions. 

The relative strength in exports of China and India differ from that of most other Asian 

countries. Both the positions and the export shares in 1996 of these countries are higher for 

other manufactured goods, China is ranked eleventh according to export shares of 

computers and electronics and ninth for other manufactured products, India occupies the 

twenty fourth and the twenty second places for the two export groups respectively. 
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The relative positions of most developed countries are higher according to export shares of 

other manufactured goods than to shares of computing and electronic products, Germany, 

the global leader in exports of other manufacturing in 1996, is ranked the fifth according to 

its export share in computing and electronic products, France is ranked the fourth for other 

manufacturing and the ninth for computers and electronics. For Canada, Italy Sweden, 

Spain, Denmark, Ausfralia, and New Zealand the situation is quite similar. However, some 

developed countries perform better in exports of computing and electronic products than of 

other manufactured goods. The rank of the United Kingdom is higher for computers and 

electronics than for other manufactured goods, freland has a much stronger relative position 

as an exporter of computers and electronics than of other manufacturing. In 1996 the share 

of freland of global exports of computers and electronics was three times its export share of 

other manufactured goods. The USA, although ranked second according to both types of 

exports, had higher shares of global exports of computers and electronics than of other 

manufacturing exports. For the Netherlands, although its relative position is higher for other 

manufacturing than for computers and electronics, in terms of export shares the situation is 

different: in 1996 for computers and electronics the share of the Netherlands constituted 4.1 

per cent and for other manufactured products constituted 3.5 per cent of global exports. 

Conclusions 

While there are many other conclusions of interest which can be drawn from this analysis, 

the central result is that, by 1996, the degree of specialisation in exports of computers and 

electronics in most Asian economies was considerably higher than in most other countries. 

In the next section we will analyse this issue in detail, using more specific quantitative 

techniques. 

6.3 The Structural Significance of the Computing and Electronic 

Industries 

6.3.1 Index of Specialisation, a Description of the Technique 

The index of specialisation in frade, or Balassa's index of revealed comparative advantage 

(RCA), is a widely used measure of relative performance in trade (see also Chapter 4, 

Section 4.1). Vollrath (1991, p. 269) has presented the RCA index in the most general way: 

RCA^=[x[IX[)l[x:ix:) (6.1) 

where X-exports. 
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a - any specific commodity, 

f - all fraded commodities, 

/ - a particular country, 

w - the world. 

The RCA index, for a given product in a given country, is the ratio of the share of that 

product in the counfry's exports to the share of that product in total world exports. The 

RCA index measures the degree of specialisation of a country in exporting a particular 

commodity relative to the world average level. A higher value of the index corresponds to a 

higher degree of specialisation. The value of the index above 1 indicates above average 

specialisation of a country in exporting a particular commodity, and below 1 indicates that 

specialisation is below the world average. 

We apply this method to show the degree of specialisation of different regions and 

countries in exports of computing and electronic products. In this particular case the 

formula will take the following form: 

RCK^ = (xlJxLf)/(x:/x:„,) (6.2) 

where ce - products of computing and electronics industries, 

mnf- products of total manufacturing, 

i - a particular country or a region, 

w - the world. 

The value of the index of specialisation in exports of computing and electronics is the ratio 

of the share of these products in exports of all manufactured products of a country or a 

region to the share of computing and electronic products in total manufacturing exports for 

the world as a whole. 

6.3.2 Specialisation in Exports of Computers and Electronics 

of Selected regions and Countries 

Table 6.4 presents the values of the index of specialisation in exports of computing and 

electronic products for selected regions and countries. It is useful to supplement a cross

country comparison of the values of the index of specialisation with an analysis of the 

pattem of change in the shares of computing and electronic products in total manufactured 

exports. For selected years these shares are also presented in Table 6.4, while Chart 6.2 
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shows these shares, for selected regions and for the world, on an annual basis over the 

period 1970-1996. 

Table 6.4 Export Shares and Specialisation in Computers and Electronics, 
Selected Countries, 1970-1996 

World 

EEC-12 
freland 
United Kingdom 
Netherlands 
Sweden 
France 
Germany 
Denmark 
Italy 
Spain 

North America 
USA 
Canada 

Australia 
New Zealand 

Mexico 

Japan 

ASEAN 
Singapore 
Philippines 
Malaysia 
Thailand 
Indonesia 

NICs 
Taiwan 
South Korea 
Hong Kong 

China 
India 

Index of Specialisation 

1970 

1.06 
0.58 
1.14 
1.49 
1.40 
0.93 
1.19 
0.58 
1.04 
0.39 

1.50 
1.82 
0.62 

0.11 
0.01 

0.87 

2.54 

0.43 
1.09 
0.00 
0.05 
0.01 
na 

1.72 
2.59 
1.13 
1.38 

0.04 
0.12 

1980 

0.86 
1.66 
1.06 
0.94 
1.22 
0.82 
0.95 
0.51 
0.74 
0.33 

1.54 
1.81 
0.52 

0.13 
0.04 

2.66 

2.37 

2.18 
3.02 
0.29 
3.02 
0.34 
0.51 

2.08 
2.23 
1.83 
2.16 

0.10 
0.08 

1990 

0.73 
2.43 
1.26 
0.87 
0.81 
0.71 
0.67 
0.49 
0.51 
0.35 

131 
1.53 
0.60 

0.24 
0.05 

0.41 

2.28 

2.83 
3.70 
1.36 
3.61 
1.72 
0.10 

2.01 
2.00 
2.23 
1.55 

0.58 
0.13 

1996 

0.70 
2.22 
1.21 
1.13 
0.82 
0.67 
0.57 
0.45 
0.33 
0.33 

1.11 
1.29 
0.53 

031 
0.09 

1.25 

1.70 

3.08 
3.78 
3.53 
3.37 
2.33 
0.69 

1.90 
2.08 
1.88 
1.17 

0.81 
0.18 

Share in Total 
Manufacturing Exports 

1970 

5.4 

5.7 
3.1 
6.2 
8.1 
7.6 
5.0 
6.5 
3.2 
5.6 
2.1 

8.1 
9.9 
3.4 

0.6 
0.1 

4.7 

13.8 

2 3 
5.9 
0.0 
0.2 
0.0 
na 

9 3 
14.0 
6.1 
7.5 

0.2 
0.6 

per 

1980 

6.4 

5.5 
10.6 
6.8 
6.0 
7.8 
5.2 
6.1 
3.2 
4.7 
2.1 

9.8 
11.6 
3.4 

0.8 
0.3 

17.0 

15.1 

13.9 
193 
1.9 

19.3 
2.2 
3.2 

133 
14.2 
11.7 
13.8 

0.6 
0.5 

cent 

1990 

11.0 

8.0 
26.8 
13.8 
9.6 
8.9 
7.9 
7.3 
5.4 
5.6 
3.8 

14.4 
16.8 
6.6 

2.6 
0.6 

4.5 

25.1 

31.1 
40.7 
15.0 
39.7 
19.0 

1.1 

22.1 
22.0 
24.6 
17.0 

6.4 
1.5 

1996 

15.3 

10.8 
34.0 
18.5 
173 
12.5 
10.3 
8.7 
6.9 
5.1 
5.0 

16.9 
19.7 
8.2 

4.7 
1.4 

19.1 

26.0 

47.2 
57.8 
54.0 
51.5 
35.6 
10.5 

29.0 
31.9 
28.8 
17.8 

12.4 
2.7 

Rank 

1996 

5 
11 
13 
14 
17 
18 
20 
21 
22 

9 
19 

23 
25 

10 

8 

1 
2 
3 
4 

16 

6 
7 

12 

15 
24 

Source: Based on ISIC Trade Data accessed through lEDB database. 
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As detailed above, the composition of global manufactured exports changed significantiy 

over 1970-1996 in favour of products of the computing and electronics industries. The 

share of these products in total manufactured exports increased almost threefold: from 

about 5,5 per cent in 1970 to more than 15,3 per cent in 1996, The significance of 

computing and electronic products in the composition of manufactured exports increased 

for all countries and regions shown in Chart 6,2, However, the differences between the 

countries and regions were quite marked. 

Chart 6.2 

Shares of Computers and Electronics 
in Total Manufactured Exports 

. — J — I — 1 — I — i — 1 — I — I — r — I — I — I — 1 — I — I — I — I — I — I — I — I — I — I — I — I — r 
70 72 74 76 78 80 82 84 86 88 90 92 94 96 

-World EEC-12 USA Japan - • - ASEAN NICs 

Source: Based on ISIC Trade Data accessed through lEDB database. 

The stmctural significance of computing and electronic products rose most dramatically for 

the ASEAN countries: over 1970-1996 the share of these products in thefr total 

manufactured exports increased twenty times. While in 1970 the share of computing and 

electronic goods in total manufactured exports of ASEAN was less than half of that for the 

worid, by 1996 it became three times higher (see the values of the index of specialisation. 

Table 6.4). The ASEAN share of computers and electronics exports was growing steadily 

and persistentiy during the whole period 1970-1996. However, since 1985 this growth has 

been especially marked. The rising significance of these products in the overall 
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composition of ASEAN manufactured exports is indicated by a steep slope of the trend-Une 

for ASEAN (Chart 6,2), 

The change of the role of computing and elecfronics in the composition of manufactured 

exports of the NICs was quite remarkable as well. The share of computing and elecfronic 

exports tripled over the period 1970-1996, However, in contrast with ASEAN, the share of 

these products for the NICs was relatively high at the beginning of the period, much higher 

than the world average. The values of the index of specialisation for the NICs changed from 

1.7 to 1.9, indicating high and growing significance of computing and electronics exports 

(although not as rapid growth as for ASEAN). The modest growth of the index of 

specialisation in spite of rapid relative growth in exports is a sign of the rising share of 

computing and electronics exports in overall world exports. 

In Japan the share of computers and electronics of total manufacturing exports almost 

doubled. However, the value of the index of specialisation decreased. This is indicative of 

the fact that the stmctural significance of these products in the composition of exports of 

the world was growing faster than that of Japan, 

For North America the value of the index of specialisation for these products diminished, 

although the share of computers and electronics more than doubled. In 1996 the degree of 

specialisation in exports of these products was still above the world average. 

For the EEC-12 the situation is different to the North American. The values of the index of 

specialisation in exports of computers and electronics decreased to the level of 0.7, 

indicating that the share of computing and electronic goods was significantly below the 

world average. The gradual deviation of the line for the EEC-12 from the world trend, 

especially in the 1980s and 1990s, is quite noticeable on Chart 6.2. 

The twenty five countries are ranked according to the value of the index of specialisation in 

exports of computing and electronic products in Table 6.4. Four ASEAN countries occupy 

the leading positions in the list. In 1996 computing and electronic products accounted for 

more than a half of manufactured exports of Singapore, the Philippines and Malaysia. In 

Thailand these products constituted more than one thfrd of manufacturing exports. 

freland occupies the fifth place, freland is the only one of the developed countries that has 

achieved a degree of specialisation in exports of computing and electronic products 

comparable with that of Asian economies. By 1996 in freland these products constituted 
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more than one thfrd of manufactured exports, a figure that was slightiy less than in Thailand 

but more than in Taiwan. Taiwan and South Korea occupy the sixth and the seventh 

positions respectively. Japan is the number eight in the list. 

6.3.3 The Effects of Computers and Electronics on the Structure of 

Manufactured Exports of Selected regions and Countries 

Another way of evaluating the importance of products of the computing and electronics 

industries in the composition of manufacturing exports is to analyse the effect of these 

industries on the Index of the Long Run Income Potential. We will apply the third method 

discussed in Chapter 4, based on the assumption that a particular industry or a group of 

industries is excluded from the list of manufacturing sectors (see Chapter 4, Section 4.5). 

The ffrst panel of Chart 6.3 presents the changes over time in two different stmctures of 

global manufactured exports for the period 1970-1996. The first stmcture relates to the 

manufacturing sector consisting of all twenty two industries, and the second to a 

hypothetical manufacturing sector that consists of twenty industries, all industries except 

the computing and electronics industries. During the 1970-1985 period both stmctures were 

shifting towards a higher proportion of products of industries characterised by high income 

generating potential. However, the stmctural change in total manufacturing exports was 

more rapid than the change in the composition of manufactured exports excluding 

computing and electronic goods. Since 1985 the process of stmctural change in 

manufacturing exports excluding computers and electronics has been reversed. The values 

of the Index of Long Run Income Potential were in decline until 1995, Although in 1996 

the value of the index was relatively higher than in 1995, it still remained below the level of 

1985. (The index form of this trend, 1985=100, is also presented on the thfrd panel of Chart 

6.3.) In 1985-1996 stmctural change towards a higher income potential of total 

manufactured exports continued, although at a lower pace than in 1970-1985. Thus, 

exclusion of computing and electronic products significantiy altered the frend of stmctural 

change of manufacturing exports. We can conclude that products of computing and 

electronics industries played a cmcial role in the changing composition of global 

manufactured exports, and that the significance of these products was increasing over the 

period 1970-1996. 

Several observations can be made on the basis of a comparison between the direction and 

the pace of stmctural change of manufactured exports of the world and of the major 
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Chart 63 

Index of Long Run Income Potential 
Exports World 
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Source: Based on ISIC Trade Data, from lEDB database. 
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developed countries, the USA, the EEC-12 and Japan (the second and the thfrd panels of 

Chart 6.3). 

First, for the 1985-1996 period there are quite noticeable similarities between the trends for 

the world and for the major developed countries for both stmctures of manufacturing 

exports, that consisting of all twenty two industries, and that consisting of only twenty 

industries. 

Second, the composition of manufactured exports was changing towards industries of a 

higher income generating potential for both the major developed countries and for the 

world as a whole. The pace of stmctm-al change of global manufactured exports was higher 

than that for the major developed countries (the second panel of Chart 6.3). 

Thfrd, for manufactured exports that exclude products of the computing and electronics 

industries the situation was the opposite (the third panel of Chart 6.3). For both, the major 

developed countries and the world as a whole, the values of the index were decreasing. The 

pace of this decrease was lower for the major developed countries than for the world. 

We can conclude that the stmcture of exports of the major developed countries had a 

dominant effect on the stmcture of global exports in both cases, for the complete 

manufacturing stmcture and for the stmcture of manufactured exports excluding exports 

generated in computing and electronic industries. However, a high degree specialisation of 

other countries, including ASEAN and the NICs, in exports of computing and electronic 

products had a significant effect on the complete stmcture of global manufactured exports, 

enhancing the pace of the stmctural shift. In the absence of computing and electronics 

industries the effect was the opposite, which implies that in terms of stmctural change of 

other manufactured exports, the countries other than the developed were lagging behind the 

global trend. 

Chart 6.4 presents the trends in the composition of the two stmctures of manufacturing 

exports for selected regions and countries for the 1970-1996 period. The effect of 

computing and electronic products on the overall composition of manufactured exports of 

ASEAN economies was most marked. While the stmcture of total manufactured exports 

was shifting rapidly towards a higher income generating potential, the stmcture of 

manufactured exports excluding computers and electronics was virtually stagnant, 

remaining below the average level. 
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Chart 6.4 

Index of Long Run Income Potential 
Exports ASEAN 
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Source: Estimates based on ISIC Trade Data accessed through lEDB database. 
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For the NICs the difference between the trends for the two stmctures of manufactured 

exports is less pronounced. During 1970-1996 both stmctures were changing towards a 

higher income generating potential, but the gap between the trends was increasing over 

time. These facts indicate that products of the computing and electronics industries were of 

high and increasing significance in the composition of manufactured exports of the NICs, 

but that other industries of high income generating potential determined the dfrection of 

stmctural change. 

The similarities between the trends for the two stmctures of manufactured exports for the 

USA, the EEC-12 and Japan are quite marked. The effect of computing and electronic 

products on the overall stracture of manufactured exports of the major developed 

economies was increasing over time but to a lesser extent than for ASEAN and the NICs. 

Changes in the structure of manufactured exports of the major developed countries were 

determined to a large extent by the products of other industries. 

A more detailed information for such analysis, for seventeen countries is presented on 

Chart 6.A1 in the Appendix. A comparison between the trends for the two stmctures of 

manufactured exports shows that for some Asian countries, for example Singapore, 

Malaysia, and the Philippines, computing and electronic products were not only of high and 

growing significance, but were the major factor contributing to the shift towards a higher 

income potential in the overall composition of manufactured exports. For some other Asian 

countries, such as South Korea and Taiwan, computers and electronic products were 

significant but were not the only cause of the structural change towards a higher income 

potential of manufactured exports, freland is the only non-Asian country where computing 

and electronic exports had a significant effect on the overall composition of manufactured 

exports. 

Another way of analysing the effects of computing and electronic products on the overall 

composition of manufactured sector is to compare changes in the relative positions of the 

countries (Table 6.5). The twenty five countries are ranked according to the value of the 

Index of Long Run Income Potential for 1996 for total manufacturing exports and for 

manufactured exports excluding computing and electronic products. The order of the 

countries is determined according to the difference between their ranks for the two 

stmctures of manufactured exports. 
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Table 6.5 Relative Positions of Selected Countries According to the Value of 
the Index of the Long Run Income Potential of Exports -1996, 
Total Manufacturing and Excluding Computers and Electronics 

Philippines 
Malaysia 
Singapore 
Thailand 
South Korea 
Taiwan 
Hong Kong 
freland 
Indonesia 
Netherlands 
United Kingdom 
China 
India 
Japan 
USA 
Mexico 
Denmark 
New Zealand 
Australia 
France 
Sweden 
Italy 
Germany 
Spain 
Canada 

Total 
Manufacturing 

5 
4 
1 

13 
10 
14 
21 
2 

24 
11 
7 

22 
25 
3 
6 
8 

19 
23 
18 
12 
17 
20 
9 

15 
16 

Manufacturing 
excluding 

Computers and 
Electronics 

22 
18 
10 
19 
13 
17 
23 
3 

25 
11 
6 

21 
24 
1 
4 
5 

16 
20 
14 
7 

12 
15 
2 
8 
9 

Difference in 
Relative Positions 

-17 
-14 
-9 
-6 
-3 
-3 
-2 
-1 
-1 
0 
1 
1 
1 
2 
2 
3 
3 
3 
4 
5 
5 
5 
7 
7 
7 

Source: Estimates based on ISIC Trade Data accessed through lEDB database. 

Computing and elecfronic products had immense effects on the relative positions of most 

ASEAN countries. Exclusion of computing and electronic products resulted in a significant 

deterioration of relative positions of the Philippines, Malaysia, Singapore, and Thailand. 

Computers and elecfronics had a significant effect on the relative positions of the NICs. 

Among developed countries computing and electronic products were the most important in 

the composition of manufactured exports of freland. However, in the absence of computing 

and electronics industries freland's relative rank was also very high, indicating the presence 

of other industries of high income generating potential. Exclusion of these industries had no 
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effect on the relative position of the Netherlands. The relative positions of all other 

developed countries improved. 

Marked downward shifts in the relative ranks of many Asian countries, especially of 

ASEAN economies, are indicative of the fact that computing and electronic products were 

not only significant in the composition of manufactured exports, but were the major factor 

contributing to high values of the Index of Long Run Income Potential. Low relative ranks 

for the remaining manufactured industries indicate that other industries of high income 

potential were not stmcturally significant. For many developed countries the situation is 

quite different: other industries of high income potential, as well as computers and 

electronics, contributed to the values of the index. 

Conclusions 

The main conclusions of this section are as follows: 

• during the period 1970-1996 the stmctural significance of computing and electronic 

products in the composition of manufactured exports increased for all regions and 

countries considered in this section; 

• by 1996 many Asian countries, and in particular most of ASEAN economies, achieved 

a higher degree of specialisation in exports of computing and electronics products than 

most other countries; 

• freland is the only non-Asian economy where the degree of specialisation in exports of 

computing and electronic products reached the level comparable with that of Asian 

countries; 

• for many Asian countries the computing and electronics industries were not just of high 

stmctural significance, but played a decisive role in the changes in the composition of 

manufactured exports. 

To summarise, in this chapter we have shown that during the period 1970-1996 in most 

countries considered, and especially in Asian economies, the rates of growth of exports of 

computing and electronic products exceeded the corresponding growth rates of other 

manufacturing exports. As a result of these frends, the pattem of distribution of global 

exports of computing and electronic products changed substantially over the period. 

Although by 1996 the EEC-12 remained the major exporter of computing and electronic 

products, the shares of the developed countries (the EEC-12, the USA and Japan) in global 

exports of these products declined and the shares of ASEAN and the NICs rose 
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significantly. In 1996 the Asian economies (Japan, ASEAN and the NICs) were providing 

almost half of world exports of computing and elecfronic products. In the 1970-1996 

period, the stmctural significance of computing and electronic products in the composition 

of manufactured exports increased for all regions and countries considered in this chapter. 

In many Asian countries, and in particular in most of the ASEAN economies, the degree of 

specialisation in exports of computing and electronics products was particularly high. 

Products of computing and electronics industries played a decisive role in the changes in 

the composition of the manufactured exports of these economies. 
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Appendix: Chapter 6 

Chart 6.A1 
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Index <̂ L<H)g Run Income Potential 
Exports South Korea 
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Index of Long Run Income Potential 
Exports Ireland 
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CHAPTER 7 

COMPUTERS AND ELECTRONICS: 

IMPORTS AND BALANCE OF TRADE 

In the previous two chapters the process of stmctural change of manufacturing exports and 

the role of products of computing and elecfronics industries in this change have been 

analysed. In this chapter we will consider imports of computing and electronics products in 

terms of growth and of stmctural significance in the composition of manufactured imports 

of different regions and countries. Further, in this chapter, intra-industry trade and balance 

of frade in these products will be analysed. 

Many factors influence the level of imports of a given country in a particular industry, so 

that changes in the level of imports can be indicative of many different processes at work. 

Several such factors may be particularly important in the case of the computing and 

elecfronics industries. The products of these industries may be imported to meet final 

demand by consumers or businesses; such imports will vary with the overall level of 

domestic demand and the competitiveness of local producers. These products may also be 

imported as intermediate goods to production processes within the computing and 

electronics industries, and the level of such imports will depend on the size of the domestic 

industry and its degree of dependence on imported inputs. More generally, imports may rise 

as part of a general process of increased intra-industry trade, as trade between countries in 

similar products grows over time. Analysis of trends in the level and stmcture of imports 

will not define dfrectiy which of these mechanisms are at work in a given country, but will 

provide an important background to subsequent, more detailed analyses. 

7.1 Imports of Computing and Electronic Products 

7.1,1 Growth of Computing and Electronics Imports 

Information on imports of computing and electronics products for selected regions and 

countries for the periods 1970-1985 and 1985-1996 is provided in Table 7.1. The most 

important observation that can be made on the basis of these data is that over the 1970-1996 

period in the Asian economies imports computing and electronic products, as well as 

exports of these products (see Section 6.1 in the previous chapter), were growing at 

significantiy higher rates than in other countries. In ASEAN the growth rate of computing 
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and elecfronics imports was 25 per cent per annum, and in the NICs it was 22.5 per cent. 

Among individual countries, such as China, Malaysia and Singapore, the rates of growth of 

computing and electronics imports were particularly high, although initially from low 

bases, freland was the only developed country that had the rate of growth of imports of 

these products comparable with thefr growth rates in Asian countries. 

Table 7.1 Imports of Products of the Computing and Electronics Industries 
Selected Regions and Countries, 1970-1996 

World 

EEC-12 
United Kingdom 
Germany 
France 
Netherlands 
Ireland 
Italy 
Sweden 
Spain 
Denmark 

North America 
USA 
Canada 

Australia 
New Zealand 

Mexico 

Japan 

ASEAN 
Singapore 
Malaysia 
Thailand 
Philippines 
Indonesia 

NICs 
Taiwan 
South Korea 
Hong Kong 

China 
India 

1970 

14.4 

5.8 
1.1 
1.4 
1.0 
0.8 
0.1 
0.6 
0.4 
0.2 
0.2 

3.2 
2.5 
0.8 

0.3 
0.1 

0.2 

0.6 

0.3 
0.1 
0.0 
0.1 
0.1 
0.0 

0.4 
0.1 
0.1 
0.2 

0.0 
0.1 

US $ billion 
1985 

152.2 

493 
11.4 
12.0 
7.4 
4.9 
1.6 
5.6 
2.7 
2.1 
1.2 

46.7 
40.1 

6.6 

2.9 
0.5 

2.1 

4.0 

7.8 
3.9 
2.5 
0.6 
0.3 
0.5 

9.0 
2.3 
2.8 
4.0 

4.3 
0.5 

1996 

7473 

202.6 
46.8 
48.9 
28.8 
24.7 
9.6 

15.2 
8.6 

10.5 
4.6 

176.2 
152.6 
23.6 

9.3 
1.6 

14.2 

47.5 

102.5 
49.5 
26.9 
13.3 
9.8 
2.9 

87.6 
21.6 
21.5 
44.5 

16.6 
2.7 

Average 

70-85 

17.0 

15.3 
17.2 
15.6 
14.6 
12.8 
24.1 
16.5 
13.0 
17.1 
11.4 

19.5 
20.5 
15.4 

16.0 
16.5 

15.9 

13.7 

24.0 
26.9 
30.7 
17.2 
12.2 
17.5 

22.3 
20.0 
25.5 
21.9 

51.6 
17.2 

Annual Growth Rate 
per cent 

85-96 

15.6 

13.7 
13.7 
13.6 
13.2 
15.7 
17.8 
9.5 

11.0 
15.6 
12.8 

12.8 
12.9 
12.2 

11.4 
10.7 

19.1 

25.2 

26.3 
25.9 
24.2 
31.8 
37.0 
18.0 

22.9 
22.7 
20.5 
24.5 

13.2 
15.8 

70-96 

28.0 

14.6 
15.7 
14.7 
14.0 
14.0 
21.4 
13.5 
12.2 
16.5 
12.0 

16.6 
17.2 
14.1 

14.0 
14.0 

17.3 

18.4 

25.0 
26.5 
27.9 
23.2 
22.1 
17.7 

22.5 
21.1 
23.4 
23.0 

33.9 
16.6 

Source: Based on ISIC Trade Data accessed through lEDB database. 
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While for the world as a whole, for the twelve European countries and for North America 

imports of computers and electronics were growing more rapidly timing the first period, 

1970-1985, than in the second period, 1985-1996, in Japan, ASEAN and the NICs the 

situation was the opposite. In Japan the difference between the rates of import growth for 

the two periods was most marked. This fact may be related to the fransfer of Japanese 

production of computers and electroiucs offshore, followed by imports of the products back 

into Japan. 

Among ASEAN economies and the NICs, in Singapore, Malaysia and South Korea the 

growth rates of imports of computing and electronic products for the first period exceeded 

the rates of growth for the second period. In Thailand, the Philippines, Indonesia, Taiwan 

and Hong Kong, on the contrary, the growth rates for the second period were higher the 

corresponding rates of growth for the first period. 

The observed differentials in the growth rates of imports of computing and electronic 

products across different economies provide a reason for undertaking further analysis of the 

composition of trade in and production of computing and electronic goods at a higher level 

of disaggregation, in order to get a better understanding about the degree of product 

differentiation within computing and electronics industries across countries. 

In the next section we will consider the role of computing and electronics products in the 

composition of manufactured imports of selected regions and countries. 

7.1.2 The Structural Significance of the Computing and Electronic Industries 

for Manufactured Imports 

Chart 7.1 shows the shares of computing and electronic products in total manufactured 

imports, for selected regions and for the world as a whole, on an annual basis over the 

period 1970-1996. Computing and elecfronic products gained a greater stmctural 

significance in the composition of global manufactured imports and of manufactured 

imports for all countries and regions shown in the chart. 

The increase in the share of computing and electronic products in total manufactured 

imports was most marked for the ASEAN economies. Over the period the share rose more 

than sixfold, from slightly more than 5 per cent of thefr total manufactured imports to 

almost 33 per cent. By the end of the period computing and elecfronic products were also of 

high significance in the composition of manufacturing imports of the NICs: in 1996 these 
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products accounted for more than 22 per cent of thefr total manufactured imports. Although 

for both ASEAN and the NICs the import shares of computers and elecfronics were below 

the corresponding export shares (see Section 6.3 in Chapter 6), the stmctural significance of 

computing and electronic products rose markedly for manufactured imports as well as for 

exports. 

Chart 7.1 

Shares of Computers and Electronics 
in Total Manufactured Imports 

35 

30 • • 

25 •-

-World EEC-12 USA Japan - • - ASEAN NICs 

Source: Based on ISIC Trade Data accessed through EEDB database. 

In Japan the share of computers and electronics of manufactured imports increased 

dramatically in the 1990s: from less than 10 per cent in 1990 to almost 20 per cent in 1996, 

which was still below the corresponding export share. 

In the EEC-12 and the USA stmctural significance of computing and electronic imports 

increased markedly as well. However, the situation in these countries was quite different to 

that in Asian countries: at the end of the period in the EEC-12 and the USA import shares 

of computers and electronics of total manufacturing exceeded the corresponding export 

shares. 

Let us consider the significance of computing and electronic products in the composition of 

manufactured imports of particular regions and countries, relative to that of their 
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manufactured exports, in more detail. The values of the index of specialisation in imports of 

computers and electronics for selected countries and regions are presented in Table 7.2. 

(For a description of the index of specialisation see Section 4.1 in Chapter 4 and Section 

6.3.1 in Chapter 6.) The countries are ranked according to the value of the index for 1996 

and sorted in descending order within the regions they belong to. In addition to this, the 

ranks according to the value of the index of specialisation in exports of computing and 

electronics goods (for 1996) are presented, for comparison between the degree of 

specialisation in imports and in exports. 

It is quite noticeable from the data presented in Table 7.2 that specialisation in imports of 

computers and electronics was higher for some countries in 1970 than in 1996. Canada, 

Mexico, Australia, New Zealand, and the European countries, except freland, belong to this 

category. Among Asian countries there are just three countries for which specialisation in 

imports declined over the period 1970-1996: Indonesia, Taiwan and Hong Kong. However, 

for Taiwan and Hong Kong the degree of specialisation in 1996 remained quite high 

relatively to other countries. For Japan the value of the index was declining during 1970-

1990 and rose substantially in the 1990s. For South Korea the picture is the opposite: the 

index was increasing during the 1970s and then declined, although the value of the index 

for 1996 was still greater than for 1970. 

Specialisation in imports of computers and electronics for China and India increased over 

the period, however remaining below the global average level in 1996. For the ASEAN 

countries (except Indonesia) the significance of computers and electronics in the 

composition of manufactured imports increased dramatically. The only developed country 

that can be compared with the countries of ASEAN region in terms of stmctural 

significance of imports of computers and electronics is freland. Another developed country 

for which the value of the index increased during 1970-1996 is the USA. For all other 

developed countries the role of electronic products in the stmcture of imports diminished. 

Further analysis of specialisation of different economies in production of and in trade of 

computing and electronic products at a higher level of disaggregation (see Chapter 8) can 

provide some explanations for the observed trends. 

An analysis of the values of the index of specialisation in imports of computers and 

electronics for different countries for 1996 shows that these products were exceptionally 

important for many Asian countries. 
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Table 7.2 Index of Specialisation in Imports of Computers and Electronics, 
Selected Regions and Countries, 1970-1996 

EEC-12 
freland 
United Kingdom 
Netherlands 
Sweden 
Germany 
Denmark 
France 
Italy 
Spain 

North America 
USA 
Canada 

Mexico 

Australia 
New Zealand 

Japan 

ASEAN 
Singapore 
Malaysia 
Philippines 
Thailand 
Indonesia 

NICs 
Taiwan 
Hong Kong 
South Korea 

China 
India 

Computers & Electronics -

1970 

1.01 
0.82 
1.09 
1.27 
1.15 
1.02 
1.06 
1.08 
0.89 
0.98 

1.21 
1.26 
1.09 

1.65 

1.27 
0.80 

1.13 

0.84 
0.97 
0.68 
0.92 
0.82 
0.73 

1.48 
2.18 
1.40 
1.08 

0.11 
0.60 

1975 

1.06 
0.99 
1.09 
1.32 
1.07 
1.06 
1.07 
1.05 
1.00 
1.23 

1.16 
1.24 
0.97 

0.93 

1.86 
1.10 

0.95 

1.24 
1.88 
1.46 
0.87 
0.70 
0.81 

1.55 
1.69 
1.44 
1.56 

0.29 
0.57 

1980 

0.94 
1.13 
1.01 
0.96 
1.06 
1.01 
0.84 
0.91 
0.97 
1.28 

1.23 
1.26 
1.12 

1.41 

1.25 
0.67 

0.81 

1.57 
2.21 
2.28 
0.84 
0.88 
0.63 

1.71 
1.99 
1.65 
1.55 

0.81 
0.27 

1985 

0.95 
1.75 
1.20 
0.97 
1.09 
0.97 
0.78 
0.87 
0.86 
1.21 

1.24 
1.31 
0.94 

1.42 

1.30 
0.94 

0.72 

1.57 
2.04 
2.14 
1.10 
0.88 
0.53 

1.43 
1.65 
1.44 
1.27 

1.23 
0.44 

Specialisation in Imports 

1990 

0.91 
1.44 
1.15 
1.02 
0.96 
0.94 
0.79 
0.82 
0.86 
0.92 

1.28 
1.33 
1.05 

0.94 

1.17 
1.03 

0.78 

1.74 
2.46 
2.07 
0.96 
1.26 
0.50 

1.48 
1.65 
1.48 
1.36 

0.78 
0.49 

1996 

0.80 
1.82 
1.07 
1.06 
0.89 
0.80 
0.75 
0.70 
0.63 
0.60 

1.22 
1.29 
0.91 

1.29 

0.97 
0.70 

1.14 

1.92 
2.44 
2.23 
1.93 
1.42 
0.45 

132 
1.49 
1.37 
1.09 

0.78 
0.68 

Rank 

1996 

4 
12 
13 
16 
17 
19 
21 
23 
24 

9 
15 

8 

14 
20 

10 

1 
2 
3 
6 

25 

5 
7 

11 

18 
22 

Exports 

Rank 

1996 

5 
11 
13 
14 
18 
20 
17 
21 
22 

9 
19 

10 

23 
25 

8 

1 
3 
2 
4 

16 

6 
12 
7 

15 
24 

Source: Based on ISIC Trade Data accessed through lEDB database. 

Thus, Singapore is ranked first in the list of the twenty five countries with the value of the 

index, the value being almost 2.5 times higher than the world average. Malaysia and the 

Philippines follow Singapore, being the second and third in the list, freland, the only of the 
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developed countries for which the value of the index is comparable with the values of 

ASEAN countries, occupies the fourth position. The degree of specialisation in imports of 

electronic goods of Taiwan is the highest among the NICs. The value of the index is one 

and a half times higher than for the world as a whole. Among developed countries, except 

freland, just three countries, the USA, the UK and the Netherlands were specialised in 

imports of computers and elecfronics above the world average level. 

The results of a comparison between the relative ranks for imports and exports are of 

particular interest. For many countries there is a striking similarity between ranks for 

imports and exports. For Singapore, the USA and the Netherlands the ranks according to 

specialisation in imports and exports are exactly the same. For seven countries - Malaysia, 

freland, Taiwan, Germany, Denmark, the Philippines, and the United Kingdom - the 

difference between the ranks is equal to one. For Mexico, India, Thailand, Japan, Sweden, 

Italy and Spain the difference is equal to two. However, the relative positions of some other 

countries are quite different. Thus, Indonesia is ranked sixteenth according to specialisation 

in exports of computers and electronics and last, twenty fifth, according to that in imports. 

Australia's relative position, on the contrary, is higher in terms of specialisation in imports 

than in exports of computers and electronics. For Hong Kong and New Zealand the 

difference between the ranks is also substantial. For both countries the stmctural 

significance of computing and electronics products is higher for imports than for exports. 

However, for most of the countries presented in Table 7.2, the relative positions are rather 

similar for exports and for imports. 

The fact that for many countries computers and electronics were of similar stmctural 

significance for the composition of both exports and imports provides a reason for 

considering intra-industry trade in computers and electroiucs. 

7.2 Analysis of Intra-industry Trade in Computers and Electronics 

In some models of intemational trade, it is assumed that each country has a comparative 

advantage in some industry, and that each country exports in some industries and imports, 

but does not export, in others. But in practice countries both export and import in most 

industries, and this is referred to as a situation of intra-industry trade. It is evident from the 

foregoing that infra-industry trade is prevalent in computers and electronics. Here we study 

it more precisely. 
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We adopt the Gmbel-LIoyd definition of intra-industry trade. Intra-industry trade is defined 

as the value of exports of an industry which is exactiy matched by the imports of the same 

industry (Gmbel and Lloyd 1975, p. 20). Thus intra-industry trade for country / and 

industry J can be defined as follows: 

IITJ=(xi+Mi)- X)-M) (7.1) 

where ITT - Intra-industry Trade, 

X - exports, 

M - imports, 

i - a country, 

j - an industry. 

From this definition the Index of Intra-industry Trade can be developed as follows: 

iiTi]=iiT\/Tri =i-\x]-M] / ( X ; + M ; ) ) (7.2) 

where IITI - Index of Intra-industry Trade, 

7 T - Total Trade, equal to X + M . 

Let us briefly consider the possible values of the Index of Infra-Industry Trade. 

I. Balanced trade, X'j=M]. 

IITJ=TTJ=^ IITI) = 1 

II. Perfect specialisation or perfectiy unbalanced trade, X^ = 0 or M] = 0. 

IITi =0=^IITli =0 

III. Imperfect specialisation or unbalanced trade, X) > M) or M) > X). 

X]-M'j\>0 

| X ; - M ; | < ( X ; + M ; ) 
[=^0<IITl < TT] Q<IITI\ <1 

Thus in all cases it must be tme that 0 < 7/77] < 1. 

If the value of the Index of Intra-industry Trade is equal to 1, trade is balanced with exports 

equal to imports. If the value of Index is equal to 0, frade is perfectly unbalanced or, in 

other words, frade consists of either exports or imports. If the value of the Index is in the 

interval between 0 and 1, frade is unbalanced, with either exports greater than imports or 
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imports greater than exports. The closer the value of the Index to 0, the greater the value of 

trade balance, whether it is positive or negative. Thus, the value of the Index indicates the 

extent to which trade is unbalanced. However, in the case of unbalanced trade some other 

techniques of analysis are necessary to clarify whether exports are prevailing over imports 

or vice versa. 

As is well known from the literature (see, for example, Gmbel and Lloyd 1975, pp. 2-5), 

the degree of aggregation of trade statistics affects, to a large extent, the level of observed 

simultaneous export and import of goods of the same industry. The extent of intra-industry 

trade may be expected to be higher if industries are broadly defined than if they are 

narrowly defined. In this section we will analyse intra-industry trade in computing and 

electronics industries defined at the four-digit level of aggregation of the Intemational 

Standard Industrial Classification (ISIC): codes 3825 for computers and 3832 for 

electronics. This remains a broad industry definition - in the next chapter trade in 

computing and electroiucs products will be analysed at a higher level of disaggregation. 

The values of the Index of Infra-Industry Trade in computers and electronics for selected 

regions and countries are presented in Table 7.3. These data exhibit an interesting pattem, 

which is explicit for some countries and rather subtie for the others. The values of the Index 

increase to a certain point and then decrease. This pattem is particularly marked for 

ASEAN, North America and the NICs. The maximum values of the Index for different 

regions, however, are reached at different points of time. Thus, for EEC-12 the value of the 

Index is at the maximum in the 1970s, for North America the maximum value is in 1980, 

for ASEAN in 1985 and for the NICs in 1990. 

The same pattem can be observed for some particular countries as well. Thus, for Italy the 

values of the Index reached a peak in 1975, for the United Kingdom and freland in 1980, 

for Germany and Sweden in 1985, for Denmark and Spain in 1990. For some countries tiie 

values of the Index show two maxima: for France in 1975 and in 1990, and for the 

Netheriands in 1970 and in 1996. The pattems for the USA and Canada are quite different. 

The values of the Index for the USA were at thefr peak point in 1990, while for Canada the 

highest values were reached at the beginning and the end of the period, with the point of 

minimum being in 1980. For Mexico the maximum was reached in 1996. The values of the 

Index for Australia and New Zealand reached their peak at the end of the period, although 

at a very low level in comparison with other countries. 
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Table 7.3 Index of Intra-industry Trade in Computers and Electronics, 
Selected Regions and Countries 

EEC-12 
France 
Netherlands 
Sweden 
United Kingdom 
Germany 
freland 
Italy 
Denmark 
Spain 

North America 
USA 
Canada 

Mexico 

Australia 
New Zealand 

Japan 

ASEAN 
Philippines 
Indonesia 
Thailand 
Malaysia 
Singapore 

NICs 
South Korea 
Taiwan 
Hong Kong 

China 
India 

1970 

0.97 
0.91 
1.00 
0.95 
0.98 
0.79 
0.53 
0.90 
0.55 
0.34 

0.91 
0.84 
0.70 

0.28 

0.09 
0.02 

0.37 

0.33 
0.00 
na 

0.00 
0.08 
0.70 

0.91 
0.64 
0.92 
0.85 

0.51 
0.27 

1975 

0.97 
0.98 
0.97 
0.86 
0.97 
0.78 
0.89 
0.99 
0.60 
0.34 

0.92 
0.82 
0.59 

0.24 

0.12 
0.02 

0.32 

0.71 
0.04 
0.05 
0.30 
0.39 
0.99 

0.87 
0.92 
0.76 
0.95 

0.34 
0.30 

1980 

0.96 
0.93 
0.98 
0.94 
0.99 
0.93 
1.00 
0.88 
0.67 
0.41 

0.93 
0.85 
0.57 

0.75 

0.12 
0.11 

0.25 

0.93 
0.33 
0.39 
0.34 
0.89 
0.91 

0.91 
0.84 
0.77 
0.89 

0.18 
0.26 

1985 

0.92 
0.92 
0.91 
1.00 
0.89 
0.98 
0.80 
0.84 
0.68 
0.53 

0.79 
0.81 
0.61 

0.75 

0.06 
0.08 

0.19 

0.99 
0.92 
0.39 
0.35 
0.96 
0.90 

0.91 
0.81 
0.68 
0.74 

0.16 
0.13 

1990 

0.86 
0.86 
0.90 
0.94 
0.91 
0.91 
0.72 
0.75 
0.75 
0.39 

0.85 
0.88 
0.66 

0.35 

0.15 
0.07 

0.32 

0.92 
0.81 
0.21 
0.90 
0.88 
0.85 

0.95 
0.74 
0.75 
0.52 

0.84 
0.33 

1996 

0.94 
0.97 
0.97 
0.96 
0.95 
0.91 
0.78 
0.77 
0.74 
0.61 

0.78 
0.79 
0.71 

0.96 

0.26 
0.18 

0.63 

0.87 
0.98 
0.94 
0.90 
0.86 
0.84 

0.93 
0.76 
0.74 
0.19 

0.98 
0.37 

Source: Based on ISIC Trade Data accessed through lEDB database. 

For Japan the picture is similar to that of Australia and New Zealand, albeit a higher value 

of the Index. For the countries of the ASEAN region the situation is as follows: the values 

of Index of Intra-industry Trade for Singapore reached the maximum in 1975, for Malaysia 

in 1985, and for Thailand, Philippines and Indonesia at the end of the period. Among NICs, 

the values for Taiwan were at the peak at the beginning of the period, for South Korea and 
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Hong Kong in 1975. For China and India the maxima were reached at the end of the period, 

although the fluctuations in values of the Index were quite marked during the period with 

the minima in 1985 for both countries. 

As has been noted above, if the value of the Index is equal to 1, trade is balanced. The 

closer the value of the Index to 0, the greater the value of frade balance, although the value 

of the Index does not indicate whether the balance of trade is positive or negative. So, the 

pattem observed in the values of the Index for most countries (Table 7.3) indicates that 

there were changes from unbalanced trade in computers and electronics towards balanced 

and then in the opposite dfrection. However, it is not quite clear yet whether there were 

changes in the sign of frade balance or variations in the magnitude of trade surplus of 

deficit. An analysis of trade balance can shed light on this issue. 

7.3 The Balance of Trade in Computers and Electronics 

In this section we will consider the balance of trade in computing and electronic products as 

a share of total trade in these products for a given country or region, a measure that allows 

us to present the data for different countries and regions on a comparable basis (Table 7.4). 

For countries of ASEAN region changes in the balance of trade in computers and 

electronics during 1970-1996 were spectacular. At the beginning of the period Malaysia, 

Thailand, the Philippines, and Indonesia had trade deficits that constituted more than 90 per 

cent of total trade in these products. For Singapore the trade deficit was also quite 

substantial - almost one third of total trade. By 1996, for all ASEAN countries trade in 

computers and electronics was in surplus, with the shares of the surplus in total trade 

ranging from 2 per cent for the Philippines to 16.5 per cent for Singapore. The situation for 

South Korea was similar to that of Singapore, although the trade surplus was growing more 

rapidly than for Singapore, reaching 24 per cent of total trade by 1996. For Taiwan the 

trade balance was positive at the beginning of the period; in 1985 the share of trade surplus 

reached 32 precent of total trade then it declined, and in 1996 constituted about 26 per cent 

of total trade. Hong Kong's trade balance in computers and electronics was negative in 

1970, changed to a surplus at 5 per cent of total trade in 1975, then became negative again 

and by 1996 the deficit reached more than 80 per cent of total trade. 

In China the trade deficit was rising from about 50 per cent of total trade in 1970 to more 

than 83 per cent in 1985.Then, as export activity began to develop, it rapidly declined. 
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turning into a surplus of 2.4 per cent of total trade in 1996. India has had a continuing 

sfrong trade deficit in computers and elecfronics that reached its maximum in the mid-

1980s. 

Table 7.4 Balance of Trade as a Share of Total Trade, 
Computers and Electronics, 
Selected Regions and Countries, 1970-1996 

1970 1975 1980 1985 1990 1996 

per cent 

EEC-12 
freland 
Sweden 
Netherlands 
France 
United Kingdom 
Germany 
Italy 
Denmark 
Spain 

North America 
USA 
Canada 

Mexico 

Australia 
New Zealand 

Japan 

ASEAN 
Singapore 
Malaysia 
Thailand 
Indonesia 
Philippines 

NICs 
Taiwan 
South Korea 
Hong Kong 

China 
India 

2.5 
-47.0 

5.0 
-0.1 
-8.8 
2.3 

21.1 
10.2 

-45.0 
-66.0 

8.7 
16.4 

-29.7 

-72.3 

-91.0 
-97.7 

62.9 

-67.1 
-30.2 
-92.3 
-99.6 

na 
-99.9 

-9.4 
8.1 

-35.9 
-15.3 

-49.1 
-72.7 

2.5 
-10.6 
13.7 
-3.2 
-1.8 
3.1 

21.8 
-1.0 

-40.5 
-65.6 

8 3 
17.7 

-40.7 

-76.3 

-88.0 
-97.7 

68.2 

-29.2 
0.6 

-61.1 
-69.6 
-95.0 
-96.4 

12.7 
23.8 

7.6 
5.4 

-65.5 
-69.9 

-3.9 
0.4 
5.9 

-2.0 
-6.9 
-1.4 
7.2 

-12.5 
-33.4 
-59.0 

7.0 
14.8 

-43.0 

-24.6 

-88.3 
-89.4 

74.7 

-7.3 
8.7 

-11.2 
-65.9 
-61.4 
-66.9 

9.2 
22.8 
16.3 

-10.9 

-82.2 
-74.2 

-8.0 
20.0 
0.2 

-8.5 
-7.7 

-11.4 
2.0 

-16.1 
-32.3 
-46.6 

-21.1 
-18.5 
-38.9 

-25.0 

-93.9 
-91.5 

80.9 

-1.5 
9.9 

-4.0 
-64.8 
-61.3 

-7.8 

9.1 
32.2 
18.9 

-25.7 

-83.6 
-86.8 

-13.7 
28.1 
-6.4 

-10.3 
-14.3 

-9.2 
-8.5 

-25.0 
-25.4 
-61.3 

-15.0 
-11.9 
-34.2 

-64.7 

-85.3 
-92.9 

68.2 

8.1 
14.9 
12.1 

-10.4 
-78.7 
-19.3 

4.7 
24.8 
26.1 

-48.3 

-16.2 
-66.6 

-6.5 
22.2 
4.3 
3.0 

-2.9 
-4.6 
-9.2 

-23.1 
-25.8 
-39.2 

-21.7 
-20.7 
-28.6 

3.9 

-73.9 
-82.5 

37.1 

13.5 
16.5 
13.7 
10.3 
5.8 
2.0 

-6.8 
25.7 
24.2 

-80.6 

2.4 
-63.2 

Source: Based on ISIC Trade Data accessed through EEDB database. 
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For Japan the picture was the opposite. Over the period 1970-1996 Japan had a strong 

surplus, in 1985 constituting more than 80 per cent of total trade. However, starting from 

the mid-1980s the share of the trade surplus in total trade was declining and by 1996 was 

equal to 37 per cent, which was still much higher than for any other country. 

The fransformation of the trading position of the USA in computing and electronics 

products is well known, and was the subject of intense policy debate in that country in the 

1980s. In 1970 the USA had the surplus of about of 17 per cent of total trade in computers 

and electronics, but it tumed into a substantial deficit in the first half of the 1980s, and by 

1996 constituted more than 20 per cent of the total trade in these products. Canada's trade 

in electronic products was in deficit during the whole period. Mexico had a strong deficit 

during 1970-1990, which was characterised by significant variations in the values of shares 

of the total trade. However, during the 1990s this deficit changed into a surplus, and in 

1996 the trade surplus was about 4 per cent of total trade in computers and electronics. 

freland is the only European counfry where the earlier trade deficit in these products, equal 

to 47 per cent of total trade in 1970, had by the mid-1980s tumed into a substantial surplus. 

In 1990 the trade surplus constituted 28 per cent of total trade in computers and electronics, 

a figure comparable with the shares for Taiwan and South Korea. Sweden and the 

Netherlands are other European countries that in 1996 had a positive balance of trade in 

computing and elecfronics goods. However, as a share of total trade their surpluses were 

significantiy lower than for freland. Besides this, during 1970-1990 the Netherlands had a 

negative trade balance in computers and electronics that changed into surplus only in the 

first half of the 1990s. Sweden's relatively high surplus of almost 14 per cent of total trade 

in 1975 diminished of the period to 1990, and in 1990 its trade position on these products 

was in deficit, to the extent of 6.4 per cent of total trade in electronic products. Then the 

situation changed again and by 1996 Sweden's positive trade balance constituted more than 

4 per cent of the total trade. For France, Denmark and Spain the balance of frade in these 

goods was negative during the whole period of 1970-1996, although France's deficit was, 

as a share of total trade, substantially lower than that of Denmark and Spain. For other 

European countries during the same period initial surpluses of trade in computers and 

electronics changed to deficits. For Germany and Italy this change was quite dramatic. In 

1970 the frade surplus as a share of total trade constituted more than 20 per cent for 

Germany and 10 per cent for Italy, while in 1996 the deficit reached 9 per cent for Germany 

and 23 per cent of total trade in computers and electronics for Italy. 
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To summarise, in this chapter we have shown that during the 1970-1996 period computing 

and electronic products were of growing significance in the composition of manufactured 

imports of many Asian countries. By the end of the period these products played an 

important role for manufactured imports of these economies as well as for their 

manufactured exports. Over the 1970-1996 period there were major changes in the pattems 

of frade in computing and electronic products in most countries considered in this chapter. 

Many developed countries became net importers and many Asian countries emerged as net 

exporters of these products. These findings provide a basis for further analysis of the 

composition of production of and trade in computing and electronic goods at a higher level 

of disaggregation, in order to get a better understanding of the degree of product 

differentiation within computing and electronics industries across countries and of the 

nature of the production activities undertaken in these industries in different countries. 
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PARTC 

PRODUCT SEGMENTATION OF 

THE GLOBAL ELECTRONIC INDUSTRY 

The thfrd group of chapters (Chapters 8-9) looks beneath the measures of industry stmcture 

defined at the twenty two industry level, to examine production and frade in representative 

products of the computing and elecfronic industries. One persistent finding of this analysis 

is that product differentiation across developed and East Asian countries was a dominant 

feature of global electronic production. In the 1990s the developing East Asian countries 

tended to be producing and exporting electronic products of high global demand, but 

characterised by significantly lower unit prices than the electronic goods produced and 

exported by the developed countries. 

The analysis undertaken in Chapter 8 shows that over the 1985-1995 period the pattem of 

product segmentation of global electronic production and trade in electronic products 

became clearly defined. Most countries of the ASEAN region and the NICs were 

specialised in producing electronic goods characterised by high global demand, such as 

electronic data processing equipment and components. Consumer electronics was also 

important in the composition of electronic production of many East Asian economies. The 

role of electronic products of high global demand in the stmcture of electronic production 

of developed countries, except freland, was relatively modest. These countries were mostly 

specialised in production of control and instmmentation, industrial and medical, 

communications and radar, and telecommunications equipment. The pattem of distribution 

of global electronic production across countries was reflected in thefr specialisation in trade 

in particular categories of electronic products. Most developed countries had a surplus of 

trade in control and instmmentation, communications and radar, medical and industrial and 

telecommunications equipment, and a deficit in electronic data processing, office 

equipment, consumer electronics, and components. Most East Asian economies a had 

surplus of trade in electronic data processing, office equipment, consumer elecfronics and 

components, and a deficit in control and instmmentation, communications and radar, 

medical and industrial and telecommunications equipment. 

Chapter 9 continues the analysis of the segmentation of global electronic production, 

extending it to the assessment of product differentiation across countries in terms of 
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functional sophistication and quality of elecfronic goods. Such an assessment can only be 

undertaken on a case study basis. A cross-country comparison of production and import 

unit prices, based on case studies of particular types of video and audio elecfronic 

equipment, reveals that in the 1990s there were marked differentials between countries in 

terms of technical characteristics and quality of the electronic equipment produced. The 

relatively low unit prices of electronic goods produced in East Asian economies indicate 

that these countries produced and exported relatively simple elecfronic products that 

corresponded to consumer quality standards in their domestic markets and in the markets of 

the countries to which they export. By contrast, developed econonues produced and 

exported electronic equipment characterised by high unit prices, which suggests that their 

production and trade involved professional functionally sophisticated equipment of high 

quality but of moderate demand. The market shares of different countries in global exports 

reflected the differentials between the unit prices of electronic products in inverse order: 

higher market shares corresponded to the lower unit prices. 

The analysis undertaken in this section reveals that product segmentation across developed 

and East Asian countries was a dominant feature of global electronic production. This 

suggests that care should be taken in drawing conclusions from export data specified at the 

twenty two industry level. 
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CHAPTER 8 

PRODUCT SEGMENTATION IN GLOBAL ELECTRONIC 

PRODUCTION AND TRADE 

In the previous chapters we have analysed the role of products of the computing and 

electronics industries in the stmcture of overall manufacturing trade over the 1970-1996 

period. Computing and electronic products were of growing significance in the composition 

of the manufactured exports of many economies, especially for many East Asian countries. 

The significance of these products in the composition of manufactured imports was 

increasing as well, again particularly for many countries in East Asia. In most countries 

there were major changes in the pattems of frade in computing and electronic products 

during the period: many developed countries became net importers and many East Asian 

countries emerged as net exporters of these products. An analysis of the composition of 

production of, and trade in, computing and electronic goods at a higher level of 

disaggregation can contribute to a better understanding of the underlying causes of such 

changes. It can provide information about the degree of product differentiation within the 

computing and electronics industries across countries and about the nature of the 

production activities undertaken in different countries. 

The Yearbook of World Electronics Data provides a unique source of detailed data on 

production and apparent consumption of electronic equipment and components (software 

and services are not included) for fifty countries. The program was originally set up by 

Mackintosh Consultants, transferred to Benn Electronic PubHcations in the early 1980s, 

then to Elsevier in 1988 and to Reed Business Publishing in 1997 (Yearbook of Worid 

Electronics Data 1996, p. 4). As has been stated by the head of the research team of the 

Yearbook program, research consultant Kenneth Wilson, by 1996 the program of research 

for the Yearbook was operating for over 24 years and had become the definitive reference 

source for data on global elecfronics production and markets (p. 4). 

The estimates and forecasts are based on annual surveys of the 30 major countries of the 

world and on biannual surveys of emerging economies and Eastem European countries. 

The statistical information, used in this thesis, has been obtained from the 1996 edition of 

the Yearbook for the emerging countries (volume 3), from the 1997 edition for other 
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countries (volumes 1, 2 and 4); and from the elecfronic 1997 edition for Western Europe, 

America, Japan and Asia Pacific. 

In the Yearbook, production data incorporate the output of elecfronic products for domestic 

consumption and for export, but exclude imports and re-exports of finished goods. 

Apparent Consumption is defined as follows: 

Apparent Consumption = Production + Imports - Exports 

Estimates of Apparent Consumption also exclude re-exports and, thus, can be considered as 

a reliable source of information on the domestic use of computing and electronics products. 

Trade statistics are presented in the summary tables of the Yearbook of World Electronics 

Data. However, re-exports, which are included in their exports and imports data, may cause 

significant distortions of the actual values of exports originating in the country and of 

imports for use within the country, especially for Hong Kong, Singapore and the 

Netherlands (see Appendix 4.5, Yearbook of World Electronics Data, 1997, vol. 1, pp. 272-

273). In order to avoid statistical bias incorporated in export and import data, we will 

confine our research to the analysis of production, apparent consumption, and the balance 

of trade. 

8.1 The Classification of Electronic Products and Analytical Techniques 

8.1.1 Classification of Electronic Products 

We adopt the classification suggested in the Yearbook of World Electronics Data, where all 

electronic products are grouped into 8 major categories which are common across all 

countries (1997, vol. 1, p. 5). The definition of the categories of the classification can be 

found in the Yearbook of World Electronics Data (see Appendix 4.7, Yearbook of World 

Electronics Data, 1997, vol. 1, pp. 278-285). The major items of this classification are 

outiined below (see Box 8.1). It is worth noting that in this classification computing 

products belong to the category 'electronic data processing' equipment. For this reason in 

this chapter, products of both computing and electronics industries will be referred to as 

electronic products. 

8.1.2 The Index of Relative Global Demand, a Description of a New Technique 

The objective of this chapter is to analyse whether specialisation in production and trade of 

elecfronic goods differs across countries by product type. Ffrst we will approach this issue 

by assessing the overall stmcture of electronic production in terms of the different types of 

133 



Box 8.1 

Electronic Data 
Processing 

Office 
Equipment 

Control and 
Instrumentation 

Medical and 
Industrial 

Communications 
and Radar 

Tele
communications 

Consumer 

Components 

Classification of Electronic Products 

computers and complete systems, peripherals storage, input/output 
equipment, accessories and parts. 

electronic typewriters, calculators, cash registers, accounting machines, 
dictation equipment, photocopiers. 

industrial and process control systems, process control instruments, 
oscilloscopes, analytical and nucleonic instmments, signal generators, 
telecommunication instmments, machine and material test instmments, 
electrical quantity measuring instmments, other test and measuring 
instmments, accessories and parts. 

medical and industrial X-ray and industrial radiation equipment, 
electrocardiographs, other electromedical equipment, hearing aids, 
railway and other traffic signalling equipment, security and fire alarms, 
other signalling equipment, induction and dielectric equipment. 

radar, navigational aids, radio communications transmission and 
reception apparatus, transceivers, mobile radio telephones, pocket 
pagers, public broadcasting transmitters, public broadcast other, other 
communications and military equipment, accessories and parts. 

switching equipment, facsimile equipment, data and text terminal 
equipment, telephone sets, other telecommunications equipment, 
accessories and parts. 

consumer video: colour and monochrome television, video recorders, 
video cameras and combinations, tuners and satellite receivers; 
consumer audio: portable radios and radio recorders, mains radios and 
combinations, car radios and combinations, tape recorders and decks, 
record players and decks, compact disk players; 
consumer personal: electric/electronic watches and clocks, electronic 
flashlights. 

active components: colour and monochrome television tubes. X-ray 
tubes, other valves and tubes, diodes, thyristors, photoelectric cells, 
piezoelectric crystals, other discrete semiconductors, integrated cfrcuits 
- linear and digital, hybrids, other; 
passive components: electrolytic capacitors, other fixed capacitors, 
fixed resistors, variable resistors, multi-pin and RF connectors, other 
connection devices, small transformers, chokes, coils and other 
inductors, relays, switches, printed circuit boards; 
audio components: microphones, loudspeakers, amplifiers, aerials, 
unrecorded media, cabinets for radios, TV and professional 
communications equipment, accessories and parts for consumer 
equipment. 
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products (see Box 8.1). For this purpose we will apply a similar method to the one that has 

been used for analysing the stmcture of manufacturing trade and production. A weighted 

index of stmctural composition will be developed and applied to the stmcture of electronic 

production. The changes in the values of such a weighted index indicate stmctural change 

in a particular direction. 

The direction of stmctural change is determined by a specific criterion, an indicator, the 

numeric values of which are used as weights. In this case the stmcture of electronic 

production, and changes in this stmcture, in particular regions and countries, will be 

assessed relative to the stmcture of global demand for different types of electronic products. 

Two variables are used as indicators of global demand: the shares of particular types of 

electronic goods in the world market for all electronic products (defined as apparent 

consumption for the 50 countries covered in the dataset) and the growth of global markets 

for the various types of electronic products. In the 1990s there were marked differences 

across different types of electronic products in terms of both the shares of the global market 

and growth in apparent consumption (Table 8.1). Over 1993-1995 components constituted 

the highest proportion of the global market for electronic products, almost 29 per cent. The 

share of electronic data processing equipment was slightly lower than that of components, 

at 27 per cent. The shares of other types of electronic products were significantly lower 

than the shares of components and electronic data processing equipment. Thus, 

communications and radar equipment accounted for 11 per cent of global electronic 

consumption, while consumer goods accounted for almost 10 per cent. The share of 

telecommunications equipment was 9 per cent of global markets, or one third of the 

consumption of data processing equipment. Control and instmmentation provided about 8 

per cent of the global consumption of electronic products. The global market for medical 

and industrial equipment was relatively small, at 3.5 per cent of the overall electronics 

market, as was the market for office electronic equipment (2.2 per cent). The ranking of 

different types of electronic products according to thefr contribution to the global market is 

shown in column 3 of Table 8.1, with the higher values of the ranks corresponding to the 

higher values of the shares. 

The differences across the groups of electronic products in terms of changes in global 

demand are quite pronounced as well. Over the 1993-1998 period the world markets for 

components and for electronic data processing equipment were growing more rapidly than 
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for other groups. Electronic data processing products were ranked the highest among all 

electronic goods (column 5, Table 8.1), as global markets for data processing equipment 

were growing at a rate of 12.5 per annum. The growth of global markets for components 

was also substantial, at 10.5 per cent per annum. 

Table 8.1 Relative Ranks of Electronic Products 
According to Indicators of Global Demand 

Electronic Data 
Processing 

Office 
Equipment 

Control & 
Instrumentation 

Medical &. 
Industrial 

Communications 
& Radar 

Tele
communications 

Consumer 

Components 

Shares of Market 
For All Electronic Products 

Average (1993-1995) 

Shares of Total 
World Apparent Rank 

Consumption 
% 

ll.Z 7 

2.2 1 

8.3 3 

3.5 2 

11.0 6 

9.1 4 

9.9 5 

28.8 8 

Market Growth 
1993-1998 

Average Annual 
Growth Rates of 
Global Apparent 

Consumption 
% 

12.5 

4.0 

6.9 

6.9 

7.8 

5.4 

5.1 

10.5 

Rank 

8 

1 

5 

4 

6 

3 

2 

7 

Overall 
Average 

Rank 

7.5 

1.0 

4.0 

3.0 

6.0 

3.5 

3.5 

7.5 

Source: Estimates based on World Electronics Data 1996, 1997. 

Growth rates for other types of electronic products were significantiy lower than for data 

processing equipment and components. Global apparent consumption of conununications 

and radar equipment was growing at an annual rate of almost 8 per cent. The rate of growth 

of markets for control and instmmentation equipment was exactly the same as for medical 

and industrial electronic products, almost 7 per cent per annum, while apparent 

consumption of telecommunication equipment was growing at a relatively low rate of 5.4 
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per cent, and of consumer electronic goods at the rate of 5 per cent per annum. Office 

equipment was the slowest growing category among all types of elecfronic products, the 

annual rate of growth being 4 per cent. 

It is worth noting that two types of electronic products, data processing equipment and 

components, are quite distinctive in Table 8.1 - they are ranked the highest according to 

both global market shares and growth rates. Moreover, both the market shares and the rates 

of growth for these products were significantiy higher than that for other electronic goods. 

This combination of high market shares and high rates of growth of global apparent 

consumption indicates that, if the growth rates remain relatively high, these electronic 

products are likely to continue to play a key role in the composition of global markets. If 

there are no dramatic changes in the rate of growth, the relative significance of electronic 

office equipment, on the contrary, is likely to weaken in the fiiture, as both market shares 

and the rates of growth were low relatively to that of other types of electronic products. 

In order to develop a measure that can be used as a proxy for relative global demand for 

different types of electronic goods both indicators, market shares and the rates of growth, 

have to be incorporated. The overall relative rank (column 6, Table 8.1), calculated as 

arithmetic mean of the two ranks, represents an indicator of the relative position of different 

types of elecfronic products according to global demand for these products. The values of 

the overall relative rank will be used as weights in the Index of the Relative Global 

Demand. 

The adapted formula for the Index of Composition (see equation 4.3, Chapter 4) in this case 

will take the following form: 

(8.1) 

where IRD - Index of Relative Global Demand, 

I - a country, 

n - the total number of types of electronic products, n=8, 

j -a particular type of elecfronic products, 1 < 7 < 8, 

/ - a weight (the value of the overall average rank), 

P - production. 
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If electronic production were equally divided across all types of products, 
n 

' _ 7" _ -' 

n n 

where Pj! - total electronic production for country i, then 

IRD\ = 

j 

n 

L\ 

n n n 

iPj "•If; n 
= IRD^ 

IRDj. 

n 

_ j 

n 
^!r_ 

n 
(8.2) 

Pi 
where IRDj. - the average value of the Index of Relative Global Demand (P] = —^), 

n 
IT - the sum of the values of the overall average rank for all types of 

electronic products. 

The value of IRD^^ can be used as a benchmark for the value of the Index of Relative 

Global Demand: 

RIRD'j = 
IRD'T 

IRDI 
IRDj. 

(8.3) 

where RIRD - the Rebased Index of Relative Global Demand. 

If the value of the Index of Relative Global Demand is equal to the average value of the 

Index in the equally divided production case, the Rebased Index is equal to 1. 

hi Section 8.2.3 the Index of Relative Global DemJand will be applied for the evaluation of 

the stmcture of elecfronic production of different regions and countries, and of changes in 

this stmcture. In all cases we will use the Rebased Index, which will hereafter be referred to 

as the Index. 
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8.2 Production of Electronic Equipment, Selected Regions and Countries 

8.2.1 Preliminary Review 

Table 8.2 presents the data on the production of electronic equipment in the major regions 

and in Japan for 1985 and 1995 and the average annual rates of growth for this period. The 

order of particular types of electronic products is determined by thefr overall average rank 

in relation to global demand (see Table 8.1). Several observations can be made on the basis 

of the analysis of this information. 

First, the rates of growth of total electronic production differed to a large extent across the 

regions (and a country) for this period. ASEAN economies achieved the highest rate of 

growth, 27.3 per cent per annum. Electronic production of the NICs was growing at the rate 

of 18.8 per cent, which was significantly higher than the growth rates achieved in 

developed countries. In North America the rate of growth was lower than the growth rates 

of all other regions (and Japan) presented in Table 8.2. 

Second, in spite of the high rates of growth of electronic production achieved in the 

ASEAN economies and the NICs during the 1985-1995 period, at the end of this period 

developed countries remained the major producers of electronic goods. 

Third, in terms of the combined electronic production of the major regions and Japan, the 

differences between the growth rates for particular types of electronic goods were quite 

marked. Production of electronic components was growing more rapidly than the 

production of all other types of electronic goods, at an average annual rate of 12.8 per cent. 

Production of electronic data processing equipment was also expanding rapidly, at 11.2 per 

cent per annum. Office equipment was the slowest growing category among all types of 

electronic products. 

Fourth, the differences between the regions in terms of growth rates for particular types of 

electronic production were also quite pronounced. ASEAN achieved the highest growth 

rates of production of all types of elecfronic goods among all regions (and a counfry) 

considered in Table 8.2. For most categories of electronic products the rates of growth 

achieved in the NICs were higher than those achieved in other regions (and Japan), except 

for ASEAN. However, in Japan production of control and instrumentation and of 

teleconmiunications electronic equipment was growing more rapidly than in the NICs. The 

differences between Westem Europe and North America were also quite distinct. 
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In Western Europe the rates of growth of production of all types of electronic products, 

except electronic components and medical and industrial electronic equipment, were 

significantiy higher than in North America. In terms of the relative growth rates of 

production of electronic office equipment the differences between the two regions were 

most marked. WTule in Westem Europe this type of electronic production was growing at a 

relatively high rate of 7.4 per cent per annum; production of electronic office equipment in 

North America was contracting, at 3 per cent per annum. 

Fifth, there were marked differences between the categories of electronic products with 

respect to the growth rates achieved in particular regions. In ASEAN and the NICs 

electronic data processing equipment was growing more rapidly than other types of 

electronic production. In Japan the rate of growth of production of communications and 

radar equipment was the highest among all product categories. Electronic components was 

the fastest growing category in North America, while in Westem Europe production of 

medical and industrial equipment was expanding more rapidly than that of other electronic 

goods. 

In the next section we will consider the implications of the observed marked differences 

between the major regions (and Japan) in terms of the regional distribution of global 

production of different types of electronic goods. 

8.2.2 Regional Distribution of Global Computing and Electronics Production 

Chart 8.1 shows the values of production of particular types of electronic goods for the 

major regions and Japan, for 1995. The shares of these regions (and Japan) in the total 

production of electronic products by the fifty countries that here represent global 

production and markets, are presented on Chart 8.2 and in Table 8.3. This table also 

contains more detailed information about the shares of particular countries. Several facts 

can be derived on the basis of this information. 

First, in 1995 Westem Europe, North America and Japan were the major producers of 

electronic goods: their combined share constituted about 75 per cent of global electronic 

production. Westem Europe, North America, and Japan contributed 93 per cent of global 

production of electronic control and instmmentation equipment, and more than 80 per cent 

of communications and radar, medical and industrial, telecommunications, and office 

equipment produced in the world. These countries produced more than 70 per cent of 
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Chart 8.1 
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Continued 

142 



Production, 1995 
Tdecommunications Equipment 

North America Japan West Europe ASEAN NICs 

Production, 1995 
Consumer Equipment 

North America Japan West Europe ASEAN NICs 

ProducUon, 1995 
Medical & Industrial Equipment 

North America Japan West Europe ASEAN NICs 

Production, 1995 
Office Equipment 

North America Japan West Europe ASEAN NICs 

Source: Based on World Electronics Data 1997. 

global production of data processing equipment and electronic components. Consumer 

electronics was the only type of electronic products, for which the combined share of these 

countries was close to 50 per cent of global production. 

Second, the combined share of Westem Europe and North America in the overall global 

production of electronic goods was slightiy below 50 per cent. These regions contributed 

more than 50 per cent of global production of control and instmmentation, communications 

and radar, medical and industrial, and telecommunications equipment. However, the shares 

of these countries in the world's production of electronic data processing and office 

equipment were slightiy below 48 per cent, of electronic components about 38 per cent, and 

of consumer electronics only 24 per cent. 

Third, ASEAN and the NICs accounted for a relatively small portion of the overall global 

production of electronic products, less than one fifth of the world's production. These 

regions produced only 2 per cent of global production of electronic control and 
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inshiimentation equipment. Their combined share of global production of medical and 

industrial equipment was less than 4 per cent and of electronic communications and radar 

equipment about 6 per cent. The contribution of these regions to global production of 

telecommunications and office equipment was more substantial, 8 and 10 per cent 

respectively. ASEAN and the NICs produced one fifth of all data processing goods in the 

world. These regions contributed 23.4 per cent of global production of electronic 

components. Their combined share in production of electronic consumer goods was 

remarkably high: almost 28 per cent of global production. For comparison, the combined 

share of Westem Europe and North America for the same year accounted to 23.7 per cent 

of global production of consumer electronics. 

Chart 8.2 

100% 

80%- -

60%--

Regional Structure of Production, 1995 
Electronic Equipment 

40%--

20%--

EDP Comms & Radar Telecomms Med. & Indst Total 
Components Cntrl & Instr Consumer Office Eqpt 

B'est Europe | | North America 

[NICs 

iJapan 
a e t h e r 

Source: Based on World Electronics Data 1997. 

Let us consider the relative performance of particular countries in the production of 

different types of electronic products (Table 8.3). Germany was the major producer of 

electronic equipment among the European countries, and in 1995 its share of global 

electronic production amounted to 5 per cent. The share of Germany of the world's 

production of electronic control and instmmentation equipment was almost three times, and 

of medical and industrial electronic equipment twice, than this figure, at 14.7 per cent and 
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9.6 per cent respectively. The shares of the United Kingdom, the second largest European 

producer of electronic equipment, of global production of electronic communications and 

radar, control and instmmentation and data processing equipment were particularly high. 

The contribution of France was especially large in production of communications and radar 

and telecommunications equipment. Italy and Spain had relatively strong positions in the 

production of telecommunications equipment, and the Netherlands was strong in office and 

medical and industrial equipment. Ireland was the only European country the share of 

which of global production of data processing equipment was significantly higher than its 

shares for other types of electronic goods. 

The shares of the USA, the largest producer of electronic equipment among all countries, 

were particularly high in the production of communications and radar, control and 

instmmentation, and medical and industrial electronic equipment. Canada's shares in global 

production of electronic data processing and medical and industrial equipment were higher 

than its shares for other categories of electronic products. 

The areas where the shares of Japan, the second largest producer of electronic equipment in 

the world, were particularly high differed significantly from those of other developed 

countries. Japan had particularly high shares in global production of office equipment and 

electronic components, 34.1 per cent and 33.1 per cent respectively. In consumer 

electronics and data processing equipment the shares of Japan were also relatively high. 

Among ASEAN economies, Singapore's shares of global production of electronic data 

processing equipment, components and consumer electronics were greater than its shares of 

the world's production of other types of electronic goods. The contribution of other 

ASEAN economies to global production of consumer electronics was also larger relatively 

to their contribution to the production of other categories of electronic products. 

The differences between the NICs were quite marked. The shares of South Korea of global 

electronic production were particularly high for electronic components and consumer 

electronics. Taiwan's shares of the world's production of electronic data processing 

equipment and, to a lesser extent, of electronic components were quite substantial. The 

contribution of Hong Kong to global production of consumer electronics and of electronic 

office equipment was noticeably greater than to production of other types electronic 

equipment. 
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China made a particularly strong contribution to global production of consumer electronics, 

accounting for almost 10 per cent of world production in this area. For electronic office 

equipment China's share of global production was also relatively high, being more than 4 

per cent of global output. 

Conclusions 

By 1995 the pattem of distribution of global electronic production for electronic products 

was clearly defined: 

• Westem Europe, North America, and Japan were the major contributors to the global 

production of electronic goods, with their combined share being about 75 per cent; 

• Westem Europe and North America provided about a half of global electronic 

production; 

• ASEAN and NICs contributed less than one fifth of the world's electronic production; 

• the contribution of developed countries to global production of control and 

instmmentation, medical and industrial, communications and radar and 

telecommunications equipment was particularly large; 

• for consumer electronics, components and, to. a lesser degree, for electronic data 

processing equipment the shares of ASEAN, the NICs and China in global production 

reached levels comparable with those of developed countries. 

8.2.3 Structure of Production of Electronic Equipment, 

Selected Regions and Countries 

In the previous section we have analysed the distribution of global production of different 

types of electronic goods. In this section the stmctural significance of particular electronic 

products in the composition of electronic production of the major regions and selected 

countries will be considered. 

The Index of Relative Global Demand 

The upper panel of Chart 8.3 shows the values of the Index of Relative Global Demand (for 

the description see section 8.1.2) for the production of electronic goods of Westem Europe, 

North America, Japan, ASEAN and NICs taken together. Because these regions (and the 

country) dominate world electronics production, changes in the composition of their 

combined production of electronic goods can be accepted as an indicator of global 

stmctural changes. 
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Chart 8.3 

Index of Relative Global Demand 
Production of Electronic Equipment 
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During the 1985-1997 period products characterised by high demand gained increased 

significance in the composition of global electronic production, which is indicated by the 

changes in the values of the Index of Relative Global Demand from 1.27 to 1.37. It is worth 

noting that actual data for production and markets for electronic products are available for 

1985-1995. Forecasts are presented in the Yearbook of World Electronics Data at 1995 

constant values and exchange rates for production for 1996-1997 and for markets - for 

1996-2000 (1997, vol. 1, p. 5). Thus, the values of the hidex for 1985-1995 are based on 

actual data and for 1996 and 1997 are based on these forecasts. 

There are marked differences between different regions (and Japan) in terms of their 

contribution to stmctural change in global electronic production (the second panel of Chart 

8.3). The trend representing the values of the Index for North America virtually replicates 

the trend for Westem Europe, North America, Japan, ASEAN and NICs taken together. 

This fact indicates that electronic production of North America had a dominant stmctural 

effect on the world's production of electronic goods. However, the global trend is steeper 

than the trend for North America. This difference between the slopes of the two trends can 

be explained by a more pronounced stmctural change in electronic production in other 

countries, particularly in the NICs and in Japan (see the third panel of Chart 8.3). The speed 

of stmctural change in electronic production of NICs was remarkable. Over the period the 

value of the Index rose by 20 per cent. Stmctural change in Japan's electronic production 

was quite marked as well. During the period the value of the Index increased by 12 per 

cent. As follows from the third panel of Chart 8.3, the speed of the changes in the 

composition of electronic production in Westem Europe and in ASEAN was modest 

relatively to that in other regions (and Japan). However, with respect to the composition of 

production of electronic equipment the difference between Westem Europe and ASEAN 

was striking (see the second panel of the chart). At the beginning of the period the values of 

the Index for ASEAN were significantiy higher than the values for all other regions (and 

Japan). By the end of the period the value of the Index remained higher than for all other 

regions (and Japan), except for the NICs. In Westem Europe electronic products of high 

global demand were not stmcturally significant, relative to the role of these products in the 

stmcture of electronic production of other regions (and Japan). 

To summarise, by the end of the period electronic products characterised by high global 

demand were of higher stmctural significance in the electronic production of East Asian 

countries than in that of Westem Europe and North America. In the NICs the speed of 
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stmctural change was the highest among all regions. In Japan the changes in the 

composition of electronic production were also quite marked. Although in ASEAN 

stmctiiral change was relatively modest, products of high global demand played an 

important role in the composition of electronic production of this region throughout the 

period. 

The relative positions of selected countries according to the value of the Index of Relative 

Global Demand of electronic production, for the 1985-1995 period, are presented in Table 

8.4. Lower values of the ranks correspond to higher values of the Index. The order of the 

countries in the list is determined according to the value of the Index for 1995. 

Table 8.4 Index of Relative Global Demand, Production of Electronic Goods, 
Selected Countries, 1985-1995 

Ireland 
Taiwan 
Singapore 
Philippines 
South Korea 
Thailand 
Japan 
USA 
United Kingdom 
Malaysia 
Canada 
Italy 
France 
Australia 
Hong Kong 
Netherlands 
Germany 
Denmark 
Sweden 
India 
Spain 
Indonesia 

Total* 

Rank 
1985 

1 
8 
4 
2 

13 
5 

11 
6 
9 
3 

16 
10 
7 

17 
18 
15 
14 
21 
19 
22 
12 
20 

Rank 
1990 

1 
3 
2 
4 
7 
5 
6 
9 

10 
8 

17 
13 
11 
15 
12 
14 
16 
18 
19 
20 
21 
22 

Rank 
1995 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Change in the 
relative rank 

85-95 

0 
6 
I 

-2 
8 

-1 
4 

-2 
0 

-7 
5 

-2 
-6 
3 
3 

-1 
-3 
3 
0 
2 

-9 
-2 

Change in the 
value of the index 

85-95 

4.3 
21.6 
10.9 

1.1 
17.3 
2.9 

10.8 
4.5 
4.9 

-9.8 
9.2 
0.8 

-0.9 
8.5 

10.3 
3.9 

-1.6 
7.8 
3.5 
9.6 

-7.5 
2.4 

6.8 

Note: includes Westem Europe, North America, Japan, ASEAN and the MCs. 

Source: Based on World Electronics Data 1997. 

150 



It is quite noticeable that most Asian countries are concentrated at the top of the list, 

signifying the fact that electronic goods of high global demand played an important role in 

the stmcture of electronic production of these countries. However, it is worth noting that 

during the whole period the first position was occupied by Ireland. 

The relative position of Taiwan changed by six places: in 1985 Taiwan occupied the eighth 

place, in 1990 it was third and by 1995 had become the second among the twenty two 

countries. The relative positions of South Korea and Japan changed in a similar way. The 

relative rank of South Korea increased by eight places. For Japan an increase in the value of 

the Index corresponded to an upward movement in rank by four places. The position of 

Singapore changed by just one place, which is explained by a high initial value of the 

Index. 

In the cases of the Philippines and Thailand a modest increase in the value of the Index, at a 

rate well below the world average, corresponded to a downward change in the relative 

position, although in 1995 these two countries still occupied high positions in the list. 

Products of high global demand became more significant for the composition of electronic 

production of Hong Kong. As a result of this Hong Kong moved three places up, although 

in 1995 its rank was relatively low - the fifteenth. Indonesia's relative position changed 

from the twentieth place to the last one, although the composition of electronic production 

in this country changed towards the high demand end, from a very low base. Malaysia 

presents a case of stmctural change in electronic production dramatically different to those 

of other Asian countries. During 1985-1995 the relative rank of Malaysia changed by 7 

places down in the list, from the third to the tenth position, reflecting a decrease in the 

value of the Index of Relative Global Demand by almost 10 per cent. 

Over the period 1985-1995 in most developed countries products of high global demand 

gained significance in electronic production, but in most cases at a lower speed than in the 

worid as a whole. The values the Index of Relative Global Demand rose for nine of the 

twelve non-Asian countries presented in Table 8.4. None of the developed countries, except 

Ireland, occupied high positions according to the value of the Index. In 1995 the USA was 

ranked the highest among the developed countries, the eighth in the list. 

To summarise, over the 1985-1995 period in most East Asian countries products 

characterised by high global demand gained increased significance. By the end of the 

period these products played an important role in the composition of electronic production 
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of most East Asian economies. In Malaysia, however, the direction of stmctural change of 

production of electronic goods was the opposite to that of most other East Asian countries. 

In the stmcture of electronic production in developed non-Asian countries, except Ireland, 

the role of the products of high global demand was relatively modest. 

The finding that for most Asian countries the computing and electronic industries were not 

only of immense significance in the stmcture of the manufacturing sector but that these 

countries also captured the high demand component of electronic production is of interest 

and value in its own right. It also provides, in our view, a reason for further investigation of 

narrowly defined areas of specialisation of different countries, and especially of the East 

Asian economies. As follows from the information presented in Table 8.1, specialisation in 

production of different types of electronic goods can result in high demand intensity of the 

overall electronic production, measured by the value of the Index of the Relative Global 

Demand. For example, the overall average ranks, used as weights in this Index, have the 

same values for electronic data processing equipment and components, for 

telecommunications equipment and for consumer goods. Thus, further, more detailed, 

analysis is required in order to get a better understanding of particular areas of 

specialisation in electronic production of different countries. 

The Index of Specialisation 

The Index of Specialisation will be used for the evaluation of the degree of specialisation of 

different regions and countries in production of electronic goods of different categories (for 

a description of the Index see section 6.3.1 and for a description of the classification of 

electronic product - section 8.1.1). In this case, the Index of Specialisation, for a given type 

of electronic equipment in a given country, is the ratio of the share of that type of electronic 

equipment in the country's total electronic production to the share of that type of electronic 

equipment in total world electronic production. Thus, the Index of Specialisation measures 

the degree of specialisation of a country in producing a particular type of electronic goods 

relative to the world average level. The values of the Index of Specialisation in the 

production of particular types of electronic goods in selected regions and countries, relative 

to Westem Europe, North America, Japan, ASEAN and the NICs taken as a whole, for 

1985 and 1995 are presented in Table 8.5. For reference, the shares of particular types of 

electronic goods in overall electronic production for 1985 and 1995 for the same regions 

and countries are shown in Table 8.6. Changes over time in the distribution of production 

across product categories for the major regions and Japan are shown on Chart 8.4 and for 
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selected countries on Chart 8.A1 in the Appendix. In the 1985-1995 period global 

electronic production was characterised by marked differences across regions in terms of 

the areas of their specialisation. 

Westem Europe 

For Western Europe the value of the Index of Specialisation in 1995 (Table 8.5) was 

highest for control and instmmentation. The share of these products in overall electronic 

production in Westem Europe was 1.8 times greater than that in the world as a whole. The 

structural significance of these products was quite high in 1985, and rose significantly over 

time. Other areas of specialisation in Westem Europe were telecommunications, medical 

and industrial equipment, and communications and radar. In 1995 the value of the Index of 

Specialisation for electronic components was the lowest among all types of electronic 

production. 

Most European countries were specialised in the production of industrial and medical, 

communications, telecommunications, and control and instmmentation equipment. Thus, 

for example, in Germany the major areas of specialisation were control and 

instmmentation, medical and industrial, and telecommunications equipment, while in the 

United Kingdom they were communications and radar and control and instmmentation 

equipment. It is worth noting that Ireland differed dramatically from other European 

countries in terms of its pattem of specialisation in electronic production. In Ireland 

production was highly concentrated just in one area - electronic data processing equipment. 

North America and Mexico 

The particular areas of specialisation of North America were also quite distinct. 

Communications and radar equipment was the most significant type of electronic goods. 

Other two areas of high and increasing structural significance were control and 

instmmentation, and medical and industrial equipment. The stmctural importance of 

telecommunications was increasing over the 1985-1995 period, however, and in 1995 the 

share of telecommunications in North American electronic production was at the world 

average level. Data processing equipment was losing its share in total electronic production. 

Production of electronic components gained some stmctural significance but only 

marginally, with the share still remaining below the global average in 1995. The stmctural 

significance of consumer goods declined marginally. Over the whole period the share of 
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consumer goods in overall electronic production accounted to about one third of the 

corresponding share for the world as a whole. 

The pattem of specialisation in electronic production in the USA was quite different to that 

in Canada. The USA was mostly specialised in the production of communications and 

radar, control and instmmentation, and medical and industrial equipment. The major areas 

of Canada's specialisation were telecommunications, electronic data processing, and 

medical and industrial equipment. 

Mexico was mostly specialised in production of consumer electronics. The sectoral shares 

of medical and industrial equipment and of electronic office equipment in the composition 

of Mexico's electronic production were also higher than the world average. 

Japan 

The pattem of specialisation in the production of electronic goods in Japan differed 

significantly from that of most other developed countries. Japan was mostly specialised in 

production of electronic office equipment, components and consumer electronics. The 

degree of specialisation of Japan in office equipment, relative to the global average, was 

very stable. For 1985 and for 1995 the shares of office equipment in the overall electronic 

production of Japan were 1.33 times higher than the shares of these products for the world. 

The role of consumer goods in the stmcture of Japan's electronic production declined 

substantially: in 1985 the share of these electronic goods was 2.2 times higher than the 

world average share, in 1995 the value of the Index was equal to 1.22. Components also 

lost tiieir relative stmctural significance: the value of the Index declined from 1.41 to 1.25. 

Although the shares of all other types of products in the overall electronic production of 

Japan increased over time, in 1995 they were still below the global benchmark levels. 

ASEAN 

The areas of specialisation of electronic production of ASEAN were well defined: 

consumer electronics, data processing equipment, and to a lesser degree electronic 

components. In 1985 the share of consumer goods was relatively high, 1.74 times greater 

than the share of these products in the world's electronic production. By 1995 specialisation 

of ASEAN in production of consumer goods became the highest among all regions 

presented in Table 8.5. Electronic data processing equipment was another area of 

specialisation of ASEAN. During 1985-1995 the value of the Index of Specialisation for 

these electronic goods increased from 0.68 to 1.31. At the same time electronic components 
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lost then relative significance. The value of the Index declined from 2.25, the highest figure 

among all regions, to 1.16, which was lower than the values of the Index for NICs and 

Japan. The sectoral shares of all other types of electronic goods were significantiy below 

the global benchmarks. Moreover, the values of the Index for telecommunications, control 

and instmmentation, and medical and industrial equipment all declined over the period. 

The areas of specialisation in electronic production of different countries of the ASEAN 

region were remarkably diverse. In Singapore there was a major shift in specialisation in 

electronic production during the 1985-1995 period. Consumer goods and components, in 

which Singapore had been specialised in the mid-1980s, lost then- stmctural importance, 

while electronic data processing equipment became substantially more significant. By 1995 

this type of electronic products became the major item in the composition of electronic 

production of Singapore. Malaysia was mostly specialised in production of electronic 

consumer goods and of components. The relative significance of these two categories of 

electronic products changed during 1985-1995. In the mid-1980s Malaysia was highly 

specialised in production of components: the sectoral share of these products was more than 

three times greater than the global benchmark. By 1995 the value of the Index of 

Specialisation for the production of components declined to 1.32. Consumer goods, on the 

contrary, gained substantially in terms of stmctural significance. Over 1985-1995 the value 

of the Index increased from 1.29 to 3.59. 

In Thailand components lost their share in the composition of electronic production, so that 

by 1995 the sectoral share of these products became lower than the global average. The 

relative significance of consumer goods declined as well; however, in 1995 the value of the 

Index of Specialisation in production of consumer products was still higher than the values 

of the Index for all other types of electronic goods. During 1985-1995 electronic data 

processing and office equipment emerged as major areas of specialisation for Thailand. In 

Indonesia production of electronic consumer goods was the only area of high and of 

growing significance. The value of the Index of Specialisation in production of these 

products increased from 3.7 to 5,34, indicating that in 1995 the share of consumer 

electronics in Indonesian electronic production was more than five times greater than the 

share of these products in the overall electronic production of the world. However, 

components, another area where Indonesia had been specialised above the global average 

level, lost ground. In 1995 the value of the Index for components was equal to 0.72. In the 

Philippines the relative significance of electronic components declined as well. However, in 
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Chart 8.4 
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1995 components remained the most important item in the overall composition of 

electronic production of the Philippines. Production of consumer goods, on the contrary, 

was growing rapidly. By 1995 consumer goods became the second category of electronic 

products in which the Philippines reached the degree of specialisation above the global 

average level. 

East Asian NICs 

In the East Asian NICs in 1995 consumer goods was the major area of specialisation in 

electronic production. However, the relative significance of consumer electronics declined 

dramatically over 1985-1995. The value of the Index of Specialisation changed from 3.01 

to 1.65. Production of components was the second most significant area of electronic 

production for the NICs. In 1985 and in 1995 the share of components constituted about 1.5 

of the global share of these electronic products. The stmctural significance of electronic 

data processing equipment increased quite significantly over the period. By 1995 the share 

of these products in the NICs reached a value slightiy above the global average level. Other 

types of electronic products were of relatively low stmctural significance for the NICs. 

Moreover, for all other electronic goods, with the exception of communications and radar 

equipment, the values of the Index of Specialisation declined during 1985-1995. The value 

of the Index for control and instmmentation was especially low, at 0.08 for 1995. 

In South Korea in the mid-1980s there were three major areas of specialisation in electronic 

production: consumer goods, with a share three time higher than the global share, and 

components and telecommunications with values of the Index of Specialisation equal to 

1.77 and 1.14 respectively. During 1985-1995 the relative significance of consumer goods 

declined. However, this item remained the most important one for South Korean electronic 

production according to the value of the Index of Specialisation (1.97). The share of 

electronic components increased over the period: in 1995 the corresponding value of the 

Index of Specialisation was equal to 1.91. But telecommunications equipment declined in 

relative significance, being about half of the global level by 1995. Production of electronic 

data processing, office and communications and radar equipment was growing in 

significance in Korea, although in 1995 the shares of these types of electronic products 

remained substantially below the global average levels. Control and instmmentation was 

the least significant item in the composition electronic production of South Korea, as well 

as in that of other NICs. 
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In Taiwan changes in the stmcture of electronic production were even more pronounced 

than in South Korea. For Taiwan during 1985-1995 the value of the index of Specialisation 

of electronic consumer goods declined from 2.5 to 0.5. The share of components in the 

overall electronic production also diminished quite significantly: from 1.7 of the 

corresponding global share to the average global level. Data processing equipment emerged 

as the most important item of electronic production of Taiwan. The value of the Index for 

data processing equipment rose from 0.7 to 1.95 over the period. In 1985 other types of 

products were not significant in the composition of Taiwan's electronic production. During 

1985-1995 the relative significance of other electronic products declined even further, with 

the only exception being communications and radar equipment, which did not change over 

the period. 

Hong Kong was specialised mostiy in the production of electronic consumer goods. In 

1995 the share of consumer goods in the composition of electronic production of Hong 

Kong was 3.5 times higher than the global benchmark. Another important area of 

specialisation for Hong Kong was office equipment: the value of the Index increased from 

1.06 to 2.51 over the 1985-1995 period. The stmctural significance of components and data 

processing equipment was growing as well. However, in 1995 the shares of these products 

in the overall electronic production of Hong Kong remained below the global average 

levels. 

China 

Data on China's electronic production for 1985 are not available, so it is impossible to 

evaluate the dynamics of the stmctural changes that occurred during the period of 1985-

1995. The composition of electronic production of China for the period 1993-1996, for 

which the data are available, is presented in Chart 8.A1 in the Appendix. Altiiough the 

share of consumer goods declined since 1993, in 1995 electronic production was still 

highly concentrated in the area of consumer goods. The share of consumer products in 

China's overall electronic production was 4.3 times higher than the world average share for 

these products. The share of electronic office equipment was also relatively high, 1.5 times 

the global benchmark. Data processing equipment was gaining stmctural significance in the 

composition of China's electronic production. However, in 1995 the value of the Index of 

Specialisation for production of data processing equipment was equal to 0.61, thus 

indicating that the share of these products in the composition of electronic production in 

China was significantiy lower than the corresponding global benchmark. For all other types 
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of electronic goods the values of the Index were also lower than one. As for ASEAN and 

NICs, production of electronic control and instmmentation equipment was characterised by 

the lowest value of the Index of Specialisation across all product groups. 

Conclusions 

The conclusions that can be drawn from this analysis of pattems of specialisation in global 

production and trade are many and varied. The main general conclusions are that: 

• over the 1985-1995 period products of high global demand became more significant in 

the composition of the world's electronic production; 

• this stmctural shift towards a higher proportion of products characterised by high global 

demand was particularly marked in most East Asian countries; 

• the role of products of high global demand in the stmcture of electronic production in 

developed non-Asian countries, except Ireland, was relatively modest; 

• there were marked differences between developing countries and most developed non-

Asian countries in terms of particular areas of specialisation in their electronic 

production; 

• in particular most developed non-Asian countries were specialised in production of 

control and instmmentation, industrial and medical, communications and radar, and 

telecommunications equipment, while most East Asian countries were specialised in 

products of high global demand, such as components, consumer products and electronic 

data processing equipment, and 

• nevertheless, there were significant differences between the pattems of specialisation in 

the East Asian countries. 

8.3 The Balance of Trade in Electronic Equipment, 

Selected Regions and Countries 

As has been found in the previous section, during the 1985-1995 period product 

segmentation was a dominant feature of global electronic production. In this section we will 

consider the balance of trade in particular categories of electronic goods, in order is to find 

out whether the segmentation of global elecfronic production was reflected in the pattem of 

intemational trade in elecfronic products. First, changes in the balance of frade in particular 

categories of elecfronic products for major regions and Japan will be analysed. Second, 
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changes in the stmcture of balance of frade in elecfronic goods of particular countries will 

be considered. 

As noted earlier, frade statistics are presented in the summary tables of the Yearbook of 

World Elecfronics Data; however, there are two reasons for not using export and import 

data directly. First, including re-exports may cause significant distortions in the actual 

values of export and import flows, especially for Hong Kong and Singapore, (see Appendix 

4.5, Yearbook of Worid Elecfronics Data, 1997, vol. 1, pp. 272-273). Second, export and 

import data are only available for 1993-1994 for China, Mexico and New Zealand and for 

1994-1995 for the other countries considered in this study. Thus, the available data on 

exports and imports of electronic products do not provide sufficient information for the 

evaluation of changes in the stmcture of frade over time. For reference, however, export 

and import data for 1994 for the major regions and the twenty five countries, considered in 

this study, are presented in the Appendix (Tables 8.A1 and 8.A2). 

Thus the frade balance does not include imports and re-exports of finished goods and can 

be derived as the difference between the values of production and of apparent consumption 

(see the infroduction to Chapter 8). Applying this approach, the balance of trade for 

different categories of elecfronic products has been calculated for major regions and 

countries, for 1985 and 1995. In order to relate the magnitudes of the trade balance to the 

volumes of frade flows of particular regions and countries, the trade balance as a share of 

total frade for all categories of elecfronic products for 1994 is shown in Table 8.7. It is 

worth noting that the figures presented in this table are based on export and import statistics 

and, thus, include re-exports of finished goods. 

The Trade Balance at the Regional Level 

In 1985 Japan, ASEAN and the NICs had a surplus, while North America and Westem 

Europe had a deficit, in trade in elecfronic products (see the first panel of Chart 8.5). In 

1995 the picture remained broadly the same, although the relative magnitudes of the trade 

balances had changed. In 1985 Japan had a surplus of frade in elecfronic products of 

US$36.4 billion. In 1995 this surplus reached US$76.1 billion. In 1985 the frade deficit of 

North America amounted to about 37 per cent, and by 1995 to almost 72 per cent, of 

Japan's surplus. Over the period the trade deficit of Westem Europe rose from US$10 

billion to US$34 billion, or from 26.5 per cent to 44.3 per cent of Japan's surplus. The trade 

surplus of ASEAN increased almost 20 times, from US$2.2 billion to US$42.4 billion. 
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2 >vî  S 

W
es

tE
u

 
G

er
m

an
 

U
ni

te
d  

1 
F

ra
nc

e 
N

et
he

rl
 

It
al

y 
Ir

el
an

d 
Sw

ed
en

 .i< 

pa
in

 
en

m
ai

 

»3 « 

er
ic

a 

S 

rt
hA

 
SA

 
an

ad
a 

|PU 

ex
ic

o 

^' 

13 
C 
eS 

e« "rt 

us
tr

al
i 

ew
Z

e 

< Z 

c 
es 

fe 2 "O 

& > v ^ 

1-3 "3 
z 

.2 
u 
c 
o 

S. a. 

CL, 

ea 

o 

U o 

e 00 

60 
C 
o 

60 
c 
o 

c .2 



The increase in the frade surplus of the NICs was also substantial: it rose from US$6 billion 

to US$34.4 billion between 1985 and 1995. 

A comparison between the relative values of the balances of frade in particular types of 

elecfronic products for the major regions and Japan leads to quite interesting results. The 

relative values for the balance of frade in components, consumer elecfronics and office 

equipment were similar to the pattem described above: in 1985 and 1995 North America 

and Westem Europe had deficits, and Japan, ASEAN and the NICs had surpluses. For trade 

in control and instmmentation, medical and industrial, communications and radar, and 

telecommunications equipment the situation was very different. Let us describe the net 

trade positions in different categories of electronic products for the major regions and Japan 

in more detail. 

In 1985 Japan had the largest surplus of trade in electronic data processing, at US$4.3 

billion, while the surplus of North America was just slightiy below this level. ASEAN had 

a relatively small surplus, equal to less than 5 per cent of Japan's surplus of frade in these 

products. In the mid-1980s the NICs had a much sfronger position than ASEAN: the 

surplus of the NICs was six times greater than that of ASEAN. Westem Europe was the 

only region that had a large deficit of trade in electronic data processing equipment, equal 

to US$6 billion. By 1995 the situation changed. The deficit of Westem Europe had 

increased more than 3.5 times. The surplus of North America had changed to a large deficit, 

at almost US$20 billion. Japan's surplus rose threefold and the surplus of the NICs 

increased 14 times. The change in the relative position of ASEAN was the most 

spectacular: the surplus rose from US$0.2 billion to US$23.5 2 billion. In 1995 ASEAN 

had the leading position in trade in elecfronic data processing equipment, at least as 

measured by the balance of trade. 

Asian countries also had the leading position in trade in components. The surpluses of 

Japan, ASEAN, and the NICs increased significantiy over the 1985-1995 period. Japan 

maintained its position as the worid leader in frade of components. Japan's surplus rose 

from US$8.6 billion to US$37.3 billion. In ASEAN the surplus increased 3.5 times, 

reaching US$8.3 billion, and in the NICs the surplus of frade in components rose 15 times, 

from US$0.8 billion to US$12 billion. This dramatic increase in the surplus of frade in 

electronic components for the East Asian countries was offset by an increase in the deficit 

of North America and Westem Europe. 
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Chart 8.5 
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Source: Based on World Electronics Data 1997. 

Thus, in North America the deficit rose fourfold by 1995, reaching US$20 billion. In 

Westem Europe at that time the deficit amounted to US$17.8 billion, which was almost five 

times greater than in 1985. 

By confrast, in 1995 Westem Europe had the largest surplus of frade in conmtnunications 

and radar equipment, at US$4.9 billion, which was more than a threefold increase on 1985. 

The surplus of North America also increased over time, from US$1.4 billion to US$1.9 

billion. Although in 1995 Japan's surplus of frade in communications and radar equipment 

was slightiy higher than that of North America, the relative position of Japan deteriorated 

over the period. In 1985 the surplus for Japan was greater than the surplus of Westem 

Europe, by US$0.6 billion. In 1995 Japan's surplus amounted to only about 40 per cent of 

the surplus of Westem Europe. It is worth noting that in frade in communications and radar 

equipment ASEAN and the NICs performed differentiy. In 1985 ASEAN had a deficit of 

US$130 million, by 1995 this deficit increased 2.5 times. The NICs, on the contrary, had a 
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positive balance of frade in communications and radar equipment that rose from US$0.4 

billion to more than US$0.6 billion over the 1985-1995 period. 

North America, Westem Europe and Japan were net exporters and ASEAN and the NICs 

were net importers of control and instmmentation. Moreover, the surpluses of North 

America, Westem Europe and Japan, and the deficits of ASEAN and the NICs increased 

over time. Thus, in North America the frade surplus rose from US$2.4 billion to US$3.6 

billion, in Westem Europe from US$0.5 billion to US$3.3 billion, and in Japan from 

US$0.2 billion to US$2.8 billion. By 1995 the frade deficit of ASEAN had become almost 

seven times greater than in 1985, reaching US$2.3 billion, and the deficit of the NICs rose 

13 times, from US$0.3 billion to US$3.8 billion. 

In trade in telecommunications equipment the relative position of Westem Europe was very 

sfrong: in 1985-1995 its surplus rose from US$1.6 billion to US$4 billion. By comparison 

Japan, which had had in 1985 the largest surplus, at US$1.7 bilhon, by 1995 acquired a 

surplus, at US$3.5 billion. In North America the deficit fell from US$1.2 billion to US$131 

million over the period. In ASEAN the initial deficit, at US$322 million, by 1995 had 

changed into a surplus, at US$366 million. The surplus of the NICs increased by US$1 

billion during the 1985-1995 period. 

Consumer elecfronics was the area where the performance of the East Asian countries was 

particularly sfrong. In 1985 Japan had the largest surplus, at more than US$15 billion. At 

that time the surplus of the NICs was equal to about US$3.5 billion and the positive balance 

of frade of ASEAN accounted to US$360 million. By 1995 Japan's surplus was reduced to 

US$11.8 billion, while the surplus of the NICs doubled and ASEAN's surplus increased 35 

times, reaching US$12.6 billion. The deficits of frade in consumer elecfronics in Western 

Europe and North America increased over the period. In North America the deficit rose by 

more than 40 per cent, reaching US$18 billion in 1995, while in Westem Europe the deficit 

increased from US$3.3 billion to US$6.8 billion. 

Japan was the world leader in trade in medical and industrial equipment, and during 1985-

1995 its surplus in this area rose from US$0.7 billion to US$1.7 billion. The surplus of 

Westem Europe increased 2.5 times, reaching US$1.5 billion in 1995. Substantial deficit of 

North America, equal to US$0.4 billion in 1985, changed into surplus, at US$0.6 billion. 

Deficits of ASEAN and the NICs increased quite significantly over time: from US$70 
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million to US$276 million in ASEAN, and from US$52 million to US$103 million in tiie 

NICs. 

Finally, in frade in office equipment the deficits of North America and Westem Europe 

increased during 1985-1995. The surplus of the NICs rose from US$0.2 billion to US$0.5 

billion, and the positive balance of frade of ASEAN rose very sharply from a small base 

(rising from US$6.6 million to US$482 million), approaching the value of the surplus of 

the NICs by 1995. Japan maintained its leading position in frade of office equipment in 

spite of the diminished surplus, which fell stightiy from US$3.5 billion to US$3.1 billion. 

We can summarise that over the 1985-1995 period areas of specialisation in trade in 

elecfronic products of major regions (and Japan) became well defined. North America and 

Westem Europe were net exporters of control and instmmentation, medical and industrial, 

and conununications and radar equipment, and net importers of electronic data processing 

and office equipment, consumer electronics, and components. North America had 

particularly strong position in frade in control and instmmentation equipment. 

Communications and radar, and telecommunications equipment were the areas of trade 

where Westem Europe was especially strong, although in confrol and instmmentation, and 

medical and industrial equipment the values of trade surplus of this region were also high 

relatively to those of other regions. In trade in telecommunications equipment North 

America and Westem Europe performed differentiy: Westem Europe had a surplus and 

North America - a deficit. Japan was net exporter of all categories of elecfronic products. 

Japan had the leading position in trade in elecfronic components, office, and medical and 

industrial equipment. ASEAN and the NICs were net exporters of electronic data 

processing, office and telecommunications equipment, consumer electronics and 

components, and net importers of confrol and instmmentation, and medical and industrial 

equipment. In frade in communications and radar equipment the NICs had a surplus and 

ASEAN - a deficit. Elecfroiuc data processing equipment and consumer electronics were 

the areas of particularly sfrong performance in frade of ASEAN and the NICs. 

Trade Balance by Product and Country 

The Developed Countries 

Control and instrumentation equipment was of particular significance for trade in elecfronic 

products of the USA, the United Kingdom, Germany and Denmark (Chart 8.6). During 

1985-1995 the values of the trade surpluses in these products were growing. By the end of 
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the period the frade surpluses in control and instmmentation equipment became larger than 

in any other categories of elecfronic goods in these countries. Communications and radar 

equipment was the most important in the stmcture of trade of France and Sweden. These 

elecfronic products also played a significant role for frade of the USA, the United Kingdom 

and Germany. 

In 1985 and 1995 Germany had a positive balance of trade in four categories of electronic 

products: confrol and instmmentation, communications and radar, medical and industrial, 

and telecommunications equipment. Moreover, the value of surplus in each product area 

increased during the period. In the USA and the United Kingdom frade was in surplus in 

three types of elecfronic products: control and instmmentation, conununications and radar, 

and medical and industrial equipment. Denmark, France, Sweden and the Netherlands had 

surpluses of frade in two categories of electronic products: confrol and instmmentation, and 

medical and industrial equipment in Denmark, communications and radar, and 

telecommunications equipment in France and Sweden, and office, and medical and 

industrial equipment in the Netherlands. The Netherlands was the only country among all 

developed non-Asian countries, considered in this study, that had a surplus of frade in 

office equipment. In 1985 Canada had surpluses of trade in two categories of electronic 

products: communications and radar, and telecommunications equipment. By 1995 

telecommunications remained the only type of elecfronic goods in which Canada had a 

positive balance of frade. 

Most of the developed non-Asian countries had deficits of trade in elecfronic data 

processing and office equipment, consumer electronics and components. Thus, in the USA, 

the deficits of trade in elecfronic data processing equipment, consumer elecfronics and 

components were especially large. The United Kingdom and Canada had thefr largest 

deficits of frade in components, and while in Germany, Denmark, France and Sweden the 

largest deficits were in elecfronic data processing equipment. In the Netherlands the deficit 

of trade in consumer elecfronics was the largest, although the deficits in components and 

elecfronic data processing were also substantial. 

The pattem of specialisation in trade in elecfronic goods in freland was dramatically 

different from that in other developed countries, freland was the only developed country 

that had a large surplus of trade in electronic data processing equipment. Moreover, during 

1985-1995 this surplus increased fivefold. Electronic components were the area in which 
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Chart 8.6 
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freland had the largest, and growing, deficit of frade. However, in 1995 surplus of trade in 

data processing equipment was more than 2.5 times greater than the deficit in components. 

Australia and New Zealand had deficits of trade in all categories of elecfroiuc products. In 

trade in elecfronic data processing equipment these deficits were particularly large. 

As has been noted above, Japan was a net exporter of all categories of elecfronic products. 

The frade surplus in components was particularly large, and during 1985-1995 it increased 

more than fourfold. The frade surplus in electronic data processing rose more than threefold 

over the period. In 1995, however, it accounted for less than 40 per cent of the value of the 

surplus of trade in components. Although the surplus of frade in consumer elecfronics was 

also relatively large, its value for 1995 was below that for 1985. In both office equipment 

and communications and radar equipment, the value of the surplus also declined. For each 

of control and instrumentation, medical and industrial, and telecommunications equipment, 

on the contrary, the value of frade surplus increased over the period. However, they 

remained quite low in 1995 relative to the values of the trade surpluses in components, 

consumer elecfronics, and data processing equipment. 

ASEAN 

In terms of specialisation in frade in electronic products the ASEAN economies differed 

from one another. Data processing equipment was the area of particularly strong 

performance in trade for Singapore and Thailand. During 1985-1995 for Singapore surplus 

of trade in these products increased 30 times. In Thailand the deficit of frade in data 

processing equipment in 1985 changed into a substantial surplus by 1995. Components and 

consumer elecfronics were the other areas where Singapore's performance in frade in 

elecfronic products was relatively sfrong. In 1995 Thailand's surplus of trade in consumer 

electronics was also substantial: the value of this surplus constituted about one third of the 

surplus in electronic data processing. In 1985 components was the only category of 

electronic products in which Thailand had a surplus of frade. By 1995 its deficit of frade in 

components had become larger than for other electronic products. 

Components also lost their relative significance in the structure of frade in elecfronic 

products for Malaysia. In 1995 consumer electronics was the most significant area of 

specialisation in trade. The surplus of frade in consumer goods was about 2.5 times greater 

than in components and almost double that in elecfronic data processing. The balance of 

frade in telecommunications also was positive in 1995; however, the value of surplus in 
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telecommunications accounted for just 12.5 per cent of the value of the surplus in consumer 

elecfronics. 

Indonesia in 1985 had negative frade balances for all types of electronic products. By 1995 

the balances of trade in three categories of elecfronic goods were positive: electronic data 

processing, office equipment and consumer elecfronics. The surplus of trade in consumer 

elecfronics was the largest, with the value more than six times greater than the value of the 

surplus in elecfronic data processing and significantly greater than that in office equipment. 

The specialisation of the Philippines in frade in components was pronounced. Over the 

period 1985-1995 the value of the surplus of trade in components rose fourfold. In 1995 the 

surplus in components was more than 20 times greater than in consumer elecfronics and 

about 25 times greater than in communications and radar equipment. 

All ASEAN economies had deficits of trade in control and instrumentation, and in medical 

and industrial equipment. Moreover, these deficits rose during 1985-1995. Thus, the deficit 

of trade in confrol and instrumentation equipment in more that fivefold in Thailand, 

Malaysia, the Philippines, Indonesia and Singapore. The deficit of trade in medical and 

industrial equipment rose in most ASEAN countries, and Malaysia was the only country of 

the ASEAN region where the deficit of trade in medical and industrial equipment declined 

over the period. 

East Asian NICs 

Pattems of specialisation in trade in electronic products differed considerably across the 

NICs. Components were the major area of specialisation for South Korea. In 1985 the 

surplus of trade in consumer elecfronics was about 1.5 times greater than the value of 

surplus in components. By 1995 the situation became dramatically different: the surplus of 

trade in components was more than three times greater than in consumer elecfronics. 

Elecfronic data processing was another area where the performance of South Korea in frade 

was relatively sfrong. However, in 1995 the surplus of frade in elecfronic data processing 

equipment amounted to only one tenth of the surplus in components. 

In Taiwan in 1985 consumer electronics was also the major area of specialisation in trade in 

elecfronic products. The surplus of trade in consumer goods was 1.7 times greater than in 

elecfronic data processing. Over the period 1985-1995 the frade surplus in data processing 

equipment rose almost 22 times, while surplus in consumer electronics declined. In 1995 
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die frade surplus in elecfronic data processing was 66 times greater than the surplus in 

consumer goods. Telecommunications emerged as the second major area of specialisation 

in trade in electronic products of Taiwan. However, in 1995 the surplus in 

telecommunications constituted just 7.5 per cent of the value of the surplus in data 

processing equipment. 

During 1985-1995 in Hong Kong consumer elecfronics was the major area of specialisation 

in frade. In 1985 surplus of trade in these products was 2.7 times greater than in elecfronic 

data processing equipment, which was the second most significant type of electronic 

products in the composition of trade of Hong Kong. By 1995 the surplus of frade in 

consumer elecfronic goods became more than four times the value of the surplus in data 

processing equipment. Office equipment was also significant, and the trade surplus in these 

products rose 3.7 times over the period. 

In the confrast to South Korea, in 1995 Taiwan and Hong Kong both had negative balances 

of frade in components. Moreover, the frade deficits in these products were increasing over 

time. In Taiwan in 1985 the balance of trade in components was positive. By 1995 it had 

changed into a deficit, seven times greater than the magnitude of the initial surplus. In 

Hong Kong the trade deficit in components was afready relatively large in 1985. Over the 

period the value of trade deficit increased 2.5 times. In 1995 the magnitude of the trade 

deficit in components was equal to 58 per cent of the surplus of frade in consumer 

elecfronics. 

As for the ASEAN economies, all the NICs had deficits of frade in confrol and 

instrumentation, and the value of these deficits were growing over time. By 1995 in South 

Korea the trade deficit in confrol and instrumentation was particularly large. 

In 1995 China was a net exporter of consumer elecfronics, data processing equipment and 

office equipment and a net importer of components, control and instrumentation, medical 

and industrial, communications and radar, and telecommunications equipment. Consumer 

elecfronics was of a particular importance in the composition of frade in elecfronic products 

of China. The surplus of trade in consumer elecfronic goods was about ten times larger than 

the surpluses in elecfronic data processing and office equipment. The value of trade deficit 

were highest in telecommunications, components and control and instrumentation 

equipment. 
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Conclusion: Pronounced Product Segmentation in Global Electronic Production and 

Trade 

The analysis undertaken in this chapter has shown that over the 1985-1995 period the 

pattem of product segmentation of global electronic production and frade in electronic 

products became clearly defined. 

Most countries of ASEAN region and the NICs were specialised in producing electronic 

goods characterised by high global demand, such as elecfronic data processing equipment 

and components. Consumer electronics was also important in the composition of electronic 

production in many Asian economies. It is also worth noting that the differences between 

particular ASEAN economies and the NICs in terms of their specialisation in electronic 

production were quite marked. Countries of the ASEAN region were mostiy specialised in 

the production of consumer elecfronics and components, and although structural 

significance of electronic components was declining, data processing equipment emerged 

as a new area of specialisation. Consumer electronics was the major area of specialisation 

of the East Asian NICs, although the relative significance of these products declined 

dramatically; components became structurally significant in South Korea and data 

processing equipment in Taiwan. 

The role of electronic products of high global demand in the structure of elecfronic 

production of developed non-Asian countries, except freland, was relatively modest. Most 

developed non-Asian countries were specialised in production of control and 

instrumentation, industrial and medical, communications and radar, and 

telecommunications equipment. 

The pattem of distribution of global electronic production across countries was reflected in 

their specialisation in trade in particular categories of elecfronic products. Most developed 

non-Asian countries had a surplus of frade in control and instmmentation, communications 

and radar, medical and industrial and telecommunications equipment, and deficit in 

elecfronic data processing, office equipment, consumer electronics, and components. Most 

East Asian economies, except Japan, had a surplus of frade in elecfronic data processing, 

office equipment, consumer electronics and components, and a deficit in confrol and 

instmmentation, communications and radar, medical and industrial and telecommunications 

equipment. Japan was net exporter of all categories of elecfronic products, in elecfronic 
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components, office, and medical and industrial equipment the position of Japan was 

especially sfrong. 
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CHAPTER 9 

CASE STUDIES: 

VroEO CASSETTE RECORDERS AND TAPE RECORDERS 

The analysis undertaken in the previous chapter has shown that product segmentation was 

the dominant feature of the pattem of distribution of global electronic production and trade 

in electronic products among different countries. The major areas of specialisation in the 

electronic production of most developed economies were control and instrumentation, 

industrial and medical, communications and radar, and telecommunications equipment, 

while most countries of ASEAN region and the NICs were specialised in production of 

electronic data processing equipment, components and consumer electronics. The main 

objective of this chapter is to investigate whether global electronic production was also 

segmented in terms of the functional complexity and quality of the electronic goods 

produced in different countries, and whether this segmentation can provide an explanation 

for changes in the regional distribution of global electronic production. 

It is notoriously difficult to find appropriate economic indicators of the functional 

sophistication and quality of different products, including electronic products. By quality 

we understand the design, reliability and durability of products. Only thorough laboratory 

tests of particular technical characteristics can provide the reliable information necessary 

and sufficient for differentiating the functional sophistication and quality of products that 

belong to the same category according to commodity classifications. However, in this 

chapter we will attempt to investigate differentiation between similar electronic products, in 

terms of functional complexity and quality, on the basis of the analysis of unit prices. The 

results of such analysis can be considered as tentative only: factors other than the quality of 

the products, such as costs incurred in the process of production and the marketing 

strategies of particular companies, can affect price settings. Nevertheless, in our view, a 

comparison between the unit prices of similar products produced in different countries can 

provide useful information that may help to shed some light on the functional sophistication 

and quality of those products. 

It is far beyond the scope of this research to undertake a cross-country comparison of the 

unit prices, for different countries and regions, of all the computing and electronic products 

that have been considered in the previous chapter. Here we will confine the analysis to 
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particular case studies. Two different electronic products, video cassette recorders and 

pocket-size cassette players, have been selected for the case studies. The material that will 

be presented in this chapter can be broadly subdivided into two parts: the justification for 

selecting these particular electronic goods and the analysis of unit prices of these products 

for different countries and regions. In the first section of this chapter the structural 

significance of video and audio electronic equipment will be considered. In the second and 

the third sections production and trade in video cassette recorders and tape recorders will be 

analysed, followed by the analysis of the unit prices of video recorders and pocket-size 

cassette players. 

9.1 Production of Video and Audio Equipment 

As has been discussed in the previous chapter, by the end of the 1985-1995 period 

developed non-Asian countries were mostly specialised in production of and trade in 

control and instrumentation, medical and industrial, communications and radar, and 

telecommunications equipment. In most East Asian countries the major areas of 

specialisation were in electronic components, consumer electronics and, to a lesser degree, 

electronic data processing and office equipment. As our interest is in understanding the 

nature and implications of changes in industrial structure, it is appropriate to select, for the 

case studies, product areas in which global markets are growing rapidly. Given the 

argument above, such electronic products would belong to the major areas of specialisation 

of the newcomers to the global electronic production, such as China, rather than to those of 

the countries with a traditionally high reputation as producers and exporters of electronic 

goods. An analysis of production and import unit prices of such electronic products can 

help us to understand the changes in the regional distribution of global production of 

particular categories of electronic goods. Besides this, a selection of electronic products 

within the areas of specialisation of the newcomers to global electronic production will 

provide a broader base for a cross-country comparison of unit prices, in terms of the 

availability of the relevant production and trade data. 

Consumer electronics was of a particular importance in the composition of trade in 

electronic goods of China, Hong Kong, and Indonesia. In Thailand and South Korea the 

trade surpluses in these products were quite substantial. Singapore's performance in trade 

in consumer electronics was also strong. Although consumer electronics was not among the 

major areas of specialisation of the developed economies, in Westem Europe and North 

187 



America the value of production of electronic goods in this category increased over the 

1985-1995 period (see Table 8.2, Chapter 8). In 1994 the value of exports of consumer 

electronic products generated by countries of these regions remained substantial (see Table 

8.A1 in the Appendix, Chapter 8). Thus, in our view, it is reasonable to select particular 

consumer electronic products as a base for a cross-country comparison of production and 

import unit prices. 

Consumer electronic products include consumer video, consumer audio, and consumer 

personal products. Consumer video products include colour and monochrome television 

sets, video recorders, video cameras and combinations, tuners and satellite receivers. 

Consumer audio products include portable radios and radio recorders, main radios and 

combinations, car radios and combinations, tape recorders and decks, record players and 

decks, compact disk players. Consumer personal products include electric/electronic 

watches and clocks, and electronic flashlights (see also Section 8.1.1, Chapter 8). 

In 1985-1995, in most developed and East Asian economies, video and audio equipment 

constituted the major part of overall consumer production (Table 9.1). In terms of the 

relative significance of video and audio equipment the difference between developed and 

Asian economies is more marked. Audio electronic goods were relatively more important 

in the composition of consumer electronic production in East Asian countries than in the 

developed economies (see also Table 9.2). In 1995 in most developed countries audio 

equipment accounted for less than 30 per cent of consumer electronic goods. In Malaysia, 

the Philippines and Taiwan, for, example, audio equipment accounted for more than 45 per 

cent of all consumer electronic goods produced, in China for almost 40 per cent, and in 

Singapore, Hong Kong and Indonesia for more than 30 per cent. 

Changes in relative significance of video and audio products in the composition of 

consumer electronic production of Asian countries are also of interest. In Malaysia, 

Singapore, Thailand, South Korea and Taiwan the stmctural significance of video products 

was growing over time, while the significance of audio electronic products was 

diminishing. In Hong Kong the picture was the opposite. In the Philippines the stmctural 

significance of both types of electronic products was growing over time. 

Chart 9.1 and Table 9.2 present the shares of major regions and countries in the total 

production of video and audio equipment of the twenty three countries considered in this 

section, taken as a whole. 
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Chart 9.1 

Production of Video & Audio Equipment 
23 countries, 1995 

Olhcrf7.0O») 

NAM (7-82%) 

China (10.22%) 

Europe-8(l 

Japan (30.85%) 

ASEAN (19.70%) 

Production of Video Equipment 
23 countries, 1995 

NAM (10.21%) 

China (7.65%) 

NICs (11.43%) 

Eunope-8 (15.03%) 

Japan (30.96%) 

ASEAN (17.18%) 

Production of Audio Equipment 
23 countries, 1995 

OUier(5.87%) 
NAM (2.83%) 

China (15.59%) 

Eiirope-8 (6.65%) 

Japan (30.62%) 

ASEAN (24.98%) 

Source: Estimates based on World Electronics Data 1996, 1997. 
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In 1995 most of video and audio electronic production was undertaken in East Asian 

countries. The combined share of Japan, ASEAN, the NICs, and China was equal to almost 

73 per cent of total production. The share of these regions and countries for audio 

equipment exceeded the corresponding share for video equipment: for audio these countries 

and regions accounted for almost 85 per cent, and for video about 67 per cent, of total 

production in the twenty three countries. 

In 1995 Japan was the major producer of video and audio equipment. The shares of Japan 

for video and for audio electronic goods were virtually the same, slightly above 30 per cent 

of world production. The ASEAN region was the second largest producer of both types of 

electronic products. Countries of this region contributed 25 per cent of all audio electronic 

goods produced by the twenty three countries. For video equipment the share of ASEAN 

was significantly lower, 17 per cent. The shares of the NICs were equal to 13.5 per cent for 

audio electronic products, and 11.4 per cent for video. The difference between China's 

shares for these two types of electronic products was even more marked. In 1995 China 

produced 15.6 per cent of total audio production of the twenty three countries, and less than 

8 per cent of video products. 

The eight European countries contributed 15 per cent of the total production of video 

equipment of the twenty three countries in 1995, which was higher than the share of the 

NICs. In production of audio equipment the contribution of the eight European countries 

was much more modest: the share of these countries was below those of the NICs and of 

China (the third panel of Chart 9.1 and Table 9.2). 

North America was also more important as a producer of video electronic equipment than 

of audio electronic goods. In 1995 the share of North America in the total production of 

video equipment of the twenty three countries was more than 10 per cent, while for audio 

electronic production the corresponding share was below 3 per cent. 

Let us briefly consider the role of particular countries as producers of video and audio 

electronic goods (see Table 9.2). Germany was the largest producer of video and audio 

electronic equipment in Europe. In 1995 this country produced about 30 per cent of all 

video electronic products, and almost 40 per cent of all audio goods, produced in the eight 

European countries considered in this section. The United Kingdom was the second largest 

producer of electronic video equipment in Europe, and France was the second largest 

European producer of audio electronic equipment. 
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Table 9.2 Production of Video and Audio Equipment, 
Selected Regions and Countries, 1995 

Germany 
United Kingdom 
France 
Spain 
Italy 
Netherlands 
Denmark 
Ireland 
Europe-8 

USA 
Canada 
NAM 

Mexico 

Australia 

Japan 

Malaysia 
Singapore 
Indonesia 
Thailand 
Philippines 
ASEAN 

South Korea 
Taiwan 
Hong Kong 
NICs 

China 
India 

Total 

Production of Video & Audio Equipment 

current US $ million 

Video 
& 

Audio 

3012.6 
2552.4 
1941.9 
1007.5 
818.4 
282.6 
203.9 

35.5 
9854.8 

5898.0 
362.0 

6260.0 

4234.0 

147.4 

24686.5 

8290.4 
3278.2 
2008.0 
1803.6 
386.0 

15766.2 

7569.0 
1092.1 
1003.9 
9665.0 

8177.0 
1221.3 

80012.2 

Video 

2358.0 
2254.0 
1464.9 
988.0 
806.7 
130.4 
107.7 
24.2 

8134.0 

5230.0 
296.4 

5526.4 

3024.0 

119.3 

16758.8 

4154.4 
2047.2 
1250.0 
1663.6 
183.0 

9298.2 

5631.0 
532.9 
20.1 

6184.0 

4140.0 
939.8 

54124.4 

Audio 

654.5 
298.4 
477.0 

19.5 
11.7 

152.2 
96.2 
11.3 

1720.8 

668.0 
65.7 

733.7 

1210.0 

28.1 

7927.7 

4136.0 
1231.0 
758.0 
140.0 
203.0 

6468.0 

1938.0 
559.2 
983.8 

3481.0 

4037.0 
281.5 

25887.8 

Shares of Total 23 countries 

Video 
& 

Audio 

3.77 
3.19 
2.43 
1.26 
1.02 
0.35 
0.25 
0.04 

12.32 

7.37 
0.45 
7.82 

5.29 

0.18 

30.85 

10.36 
4.10 
2.51 
2.25 
0.48 

19.70 

9.46 
1.36 
1.25 

12.08 

10.22 
1.53 

100 

/o 

Video 

4.36 
4.16 
2.71 
1.83 
1.49 
0.24 
0.20 
0.04 

15.03 

9.66 
0.55 

10.21 

5.59 

0.22 

30.96 

7.68 
3.78 
2.31 
3.07 
0.34 

17.18 

10.40 
0.98 
0.04 

11.43 

7.65 
1.74 

100 

Audio 

2.53 
1.15 
1.84 
0.08 
0.05 
0.59 
0.37 
0.04 
6.65 

2.58 
0.25 
2.83 

4.67 

0.11 

30.62 

15.98 
4.76 
2.93 
0.54 
0.78 

24.98 

7.49 
2.16 
3.80 

13.45 

15.59 
1.09 

100 

Source: Estimates based on World Electronics Data 1996, 1997. 
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The USA dominated the production of video and audio electronic equipment in North 

America. In 1995 the USA was the third major producer of video equipment among the 

twenty three countries, contributing almost 10 per cent of the total video electronic 

production of these countries. However, as a producer of audio equipment the contribution 

of the USA was relatively minor: in 1995 the share of the USA in the total audio production 

of the twenty three countries was equal to 2.6 per cent, which was below the corresponding 

share of Indonesia. 

Japan was the absolute leader as a producer of both video and audio electronic equipment, 

contributing more than 30 per cent of the total production of the twenty three countries for 

both types of electronic goods. South Korea was the second largest producer of video 

electronic equipment following Japan. Malaysia occupied the fourth position among the 

twenty three countries, after the USA, and China was the fifth in the list of the major 

producers of video electronic equipment. Malaysia was the second largest and China was 

the third largest producer of audio electronic equipment among the twenty three countries 

considered in this section. South Korea followed China; however, the value of audio 

production of South Korea constituted less than a half of the corresponding value of 

production of China. The contribution of other East Asian countries to the total production 

of video and audio electronic equipment was less significant. 

Conclusions 

Three main conclusions can be derived on the basis of the analysis undertaken in this 

section. First, over the 1985-1995 period and for most countries, video and audio 

equipment constituted the major part of the overall consumer production. Second, in terms 

of the relative significance of video and audio equipment the difference between developed 

and Asian economies was quite marked: audio electronic goods were relatively more 

significant in the composition of consumer electronic production in East Asian countries 

than in the developed economies. Third, by the end of the period the major part of total 

production of video and audio equipment in the twenty three countries occurred in East 

Asian countries (Japan, ASEAN, the NICs, and China). 

These findings justify the selection of the examples of video and audio electronic 

equipment for the case studies for a cross-country comparison of unit prices, in the context 

of our interest in changes in industrial structure. Such an analysis can be useful in 
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explaining the observed trends in the pattems of specialisation in electronic production and 

trade across countries (see Chapter 8). 

9.2 Case Study: Video Cassette Recorders 

9.2.1 Production of Video Cassette Recorders 

In this section we will analyse the role of video cassette recorders in the composition of 

production of video electronic equipment in different countries, to set the foundation for the 

analysis of the unit prices of this particular type of video electronic products. 

Table 9.3 presents information on production of video cassette recorders (VCRs) and on the 

shares of the production of these products in the overall production of video equipment, in 

selected countries and regions. Countries of particular regions are listed in descending order 

according to the value of production for 1995. It is worth noting that the definition of the 

commodity group that includes video recorders varies slightly across the national 

classification systems (see the notes, Table 9.3). Although the differences are relatively 

minor, the aggregate totals for the regions should be considered only as indicative values, 

not as exact ones. Further, in Section 9.3, we will supplement the analysis based on 

production data by incorporating more accurately defined trade statistics derived directiy 

from Customs declarations. 

As has been noted in Section 9.1, consumer video products include colour and 

monochrome television sets, video recorders, video cameras and combinations, tuners and 

satellite receivers. The structural significance of video recorders in the overall production 

of video equipment differed substantially across regions and countries (Table 9.3). In the 

NICs in 1989 specialisation in production of video recorders was significantiy higher than 

in other regions. Although the structural significance of production of video recorders was 

diminishing over time, in 1995 the role of these products in the NICs was still greater than 

in other regions with their share of total video equipment production being equal to 37.4 per 

cent. In ASEAN, on the conti-ary, the share of VCRs in the total production of video 

equipment was growing over time. By 1995 specialisation in production of VCRs in 

ASEAN was almost at the same level as in the NICs. In the European countries the 

significance of video recorders in the production of video equipment was decreasing during 

the 1989-1995 period. By the end of the period the share of VCRs in the overall output of 
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video equipment accounted for 21.3 per cent, which was slightiy below the corresponding 

share for Japan. In North America video recorders were not of high structural significance: 

in 1995 these products constituted 2.2 per cent of the total output of video electronic 

equipment. 

Among countries, in 1995 specialisation in the production of video cassette recorders was 

the highest in Singapore. During 1989-1995 the share of these products in the overall 

production of video equipment rose from 9.5 to 44.2 per cent in this country. In Malaysia 

the increase in the structural significance of VCRs was also quite remarkable: in 1989 these 

products accounted for 11.8 per cent of the total output of video equipment, but by 1995 

their share reached 41.6 per cent. In Indonesia the corresponding share rose from 9.8 to 

36.4 per cent over the period. In other countries of the ASEAN region, Thailand and the 

Philippines, video recorders were becoming less significant in the structure of production of 

video electronic equipment. 

In South Korea the structural significance of VCRs for the total production of video 

electronic equipment diminished during the period; however, in 1995 specialisation in 

production of video recorders remained higher than in most other countries. VCRs 

accounted for 37.7 per cent of the overall output of video electronic products in South 

Korea. In Taiwan the share of video recorders in total video equipment production 

increased over the period, approaching the value of the corresponding share for South 

Korea. 

In most developed countries the shares of VCRs in the overall output of video equipment 

were decreasing during the period of 1989-1995. However, in some countries, for example, 

Germany, Australia, Japan and the United Kingdom, video recorders remained quite 

significant. 

Let us consider the distribution of production of video cassette recorders, in terms of the 

values and the numbers produced, across different regions and countries. In 1989 Japan was 

the major producer of video recorders. Japan produced 32 million video recorders, or nearly 

twice the number produced in the five European countries. North America, ASEAN, and 

the NICs, taken together. However, over the 1989-1995 period the numbers of video 

recorders produced in Japan decreased, and in 1995 Japan produced only 16.1 million video 

recorders. 
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Growth in the numbers of video recorders produced in ASEAN was remarkable. In 1989 

the number of VCRs produced in ASEAN was only about 5% of the number produced in 

Japan. By 1995 ASEAN has become the worid's leader in terms of the number of video 

cassette recorders produced. In terms of the value of production, however, the picture is 

different. In 1995 the value of Japan's production of video recorders was still about 20% 

greater than the value of production of VCRs in ASEAN, even though ASEAN produced a 

considerably greater number of units. Over the 1989-1995 period the numbers of VCRs 

produced in the NICs, South Korea and Taiwan, increased by 34 per cent. However, values 

of production increased only by 9.4 per cent over the period. 

In the five European countries the numbers produced increased marginally, while the value 

of production decreased over the period. In North America, although both the numbers 

produced and the overall value of production of VCRs decreased, the reduction in the value 

of production was less marked than in the number of units produced. In 1995 the value of 

production of VCRs was 88 per cent of the 1989 level, while the number of video recorders 

produced was 32 per cent of the 1989 level. 

In summary, over the 1989-1995 period in East Asian economies video cassette recorders 

gained structural significance in the production of video electronic equipment. By the end 

of the period Japan remained the world leader in production of video recorders, while the 

position of South Korea was also quite strong. Three ASEAN economies - Malaysia, 

Thailand and Indonesia - emerged as major producers of VCRs. In most developed 

countries the share of video recorders in the production of video equipment was decreasing 

over time. However, in some developed countries, such as Germany, the United Kingdom 

and France, VCRs still accounted for substantial proportions of video electronic production. 

Moreover, the observed differences between the trends in growth in the number of units 

produced and in the value of production of video recording equipment in different regions 

and countries are indicative of disproportionate changes in average unit prices over time in 

different economies. 

9.2.2 Video Recorders - Unit Values in Production 

As can be seen from Table 9.3, for some countries the relative ranks defined according to 

the numbers of VCRs produced differed from their ranks determined according to the value 

of production. Thus, for 1989 the relative positions of Taiwan, the USA, Singapore, Italy, 

and Australia defined in terms of units exceeded their relative ranks defined in terms of 
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value of production. For the United Kingdom, Spain and Italy the picture was the opposite. 

For 1995 Thailand, Indonesia, China and the Philippines the unit ranks were higher than the 

value ranks, while for Germany, the United Kingdom, France, and Australia the value ranks 

were higher than the unit ranks. These results are indicative of quite significant degree of 

variation in the average unit prices of VCRs produced in different countries. Analysis of the 

shares of individual countries in the total volume and the value of gross output of the 

eighteen countries, provided in Table 9.3, can also be used to document these marked 

differences between countries. 

The shares of particular countries in the total number of VCRs produced and in the total 

value of production in the eighteen countries for 1995 are shown on Chart 9.2. The eighteen 

countries are subdivided into two groups according to the relative value of their shares. 

Countries in which the share in terms of numbers exceeded their shares in terms of the total 

value of production are presented on the first panel of Chart 9.2. Countries for which the 

reverse is true are presented on the second and the third panels of the chart. 

The differences between most East Asian countries and the developed economies are quite 

marked. In South Korea, Malaysia, Singapore, Thailand, Indonesia and China the unit 

shares exceeded the value shares, while in Japan, Germany, France, Spain, the USA, 

Australia, Canada, and Italy, by contrast, the value shares were higher. In Taiwan, India, 

and the Philippines, higher relative value shares were observed, as for the developed 

countries. 

As can be seen from formula 9.1, the ratio of a country's share of total production of all 

countries expressed in terms of value to that expressed in terms of its share in the total 

number of units produced is equal to the ratio of the average unit price of production of this 

country to the average unit price of the total production of all countries. 

1=1 
± 

n'/E^l(^/S^I=(^'/^)lX^/E^ 
1=1 ( = 1 

(9.1) 

where P - gross output, 

V - value, 

q - quantity (volume), 

/ - a particular country, 

n - total number of countries. 
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Chart 9.2 
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Thus, in 1995 in most East Asian countries the average unit prices of production of VCRs 

were below the average unit price of the total production of the eighteen countries. In 

developed economies and in Taiwan, India, and Philippines the average unit prices of 

production of VCRs were above the average unit price for the eighteen countries. 

Average unit prices of production of video cassette recorders for the major region - North 

America, Europe, ASEAN, and the NICs - and Japan and China are shown on the upper 

panel of Chart 9.3. The lower panel of Chart 9.3 presents average unit prices for the 

seventeen individual countries. The information on the unit prices of production for 

selected regions and countries for 1989-1995 is also presented in Table 9.4. 

In 1995 average unit prices of video cassette recorders varied substantially across regions 

and countries. The average unit price of VCRs produced in North America was six times 

higher than the average price of those produced in China. The unit value of VCRs produced 

in Europe was only about 40% of those produced in North America, but 15 per cent more 

expensive than those produced in Japan. In the NICs the average unit price of production 

was about two thirds of the unit price of Japanese production, while for ASEAN the figure 

was 62 per cent. 

More generally, the average unit prices of video cassette recorders produced in the 

developed countries were much higher than the unit prices of VCRs produced in the East 

Asian countries (the lower panel of Chart 9.3). In the USA the average unit price of 

production of video recording equipment was the highest among all countries considered in 

this section, and was equal to US$800 in 1995. VCRs produced in the United Kingdom 

were almost 55 per cent cheaper on average than those produced in the USA. The average 

unit price of video recorders produced in France and Germany accounted for less than 34 

per cent of those produced in the USA. In Spain the average unit price of video recording 

production was the lowest among all developed countries: US$245, or little more than 30 

per cent of the average unit price of VCRs produced in the USA. The unit price of video 

recorders produced in Japan in 1995 was slightiy above the price level of production of 

Spain. 

In most East Asian countries the average unit prices of VCRs produced were lower than the 

unit prices of those produced in developed economies. Thus, in 1995 the average unit price 

of video recorders produced in Taiwan was US$235, in Singapore it was US$177, in 

Malaysia US$164, and in Soudi Korea US$162. 
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Chart 9.3 

700 

600--

VCR - Production 
Average Unit Price, 1995 

China ASEAN NICs Japan Europe North America 

900 

VCR - Production 
Average Unit Price, 1995 

THA CHN n)N KOR MYS SGP TWN ESP JPN PHL ITA DEU FRA AUS GBR CAN USA 

Source: Estimates based on World Electronics Data 1996, 1997. 

201 



Unit prices of VCRs produced in China and Thailand were especially low. In China the 

average unit price was only 14.3 per cent, and in Thailand only 13.2 per cent, of the 

average price of VCRs produced in the USA. However, in the Philippines the average unit 

price of VCRs produced was relatively high, US$260, which was higher than the average 

unit prices of those produced in Japan, Spain and all other Asian countries considered here. 

Table 9.4 Production of Video Cassette Recorders - Average Unit Prices, 
Selected Regions and Countries, 1989-1995 

United Kingdom 
France 
Germany 
Italy 
Spain 
Europe-5 

USA 
Canada 
NAM 

Australia 

Japan 

Philippines 
Singapore 
Malaysia 
Indonesia 
Thailand 
ASEAN 

Taiwan 
South Korea 
NICs-2 

China 

India 

Average Unit Price of Production 

1989 

345.9 
330.2 
303.6 
292.0 
430.7 
319.6 

223.5 
296.6 
250.6 

330.7 

256.9 

258.1 
233.1 
172.4 
236.4 
159.5 
186.4 

215.7 
202.8 
204.7 

na 

607.4 

current US $ 

1991 

411.7 
195.9 
296.1 
290.9 
322.1 
297.5 

555.6 
362.3 
445.1 

390.6 

250.7 

263.9 
195.6 
153.8 
214.3 
157.1 
1663 

269.1 
175.1 
181.7 

na 

510.3 

1993 

392.8 
205.4 
268.7 
211.8 
249.8 
274.4 

1000.0 
403.1 
701.6 

340.1 

269.5 

275.0 
182.5 
164.7 
137.6 
123.4 
156.4 

299.4 
166.7 
173.9 

111.7 

358.5 

1995 

362.8 
270.8 
268.7 
265.8 
245.4 
289.2 

800.0 
412.6 
695.8 

340.7 

251.2 

260.0 
177.4 
164.6 
142.2 
105.9 
155.8 

235.1 
162.7 
167.1 

114.4 

308.6 

Change 
1989-1995 

% 

4.9 
-18.0 
-11.5 
-8.9 

-43.0 
-9.5 

257.9 
39.1 

177.6 

3.0 

-2.2 

0.8 
-23.9 
-4.5 

-39.8 
-33.6 
-16.4 

9.0 
-19.8 
-18.3 

na 

-49.2 

1995 Unit 
Price, 

per cent of 
1989 level 

104.9 
82.0 
88.5 
91.1 
57.0 
90.5 

357.9 
139.1 
277.6 

103.0 

97.8 

100.8 
76.1 
95.5 
60.2 
66.4 
83.6 

109.0 
80.2 
81.7 

na 

50.8 

Notes: as for Table 9.3. 

Source: Estimates based on World Electronics Data 1996, 1997. 

202 



As has been noted in the introduction to this chapter, unit prices of production can be 

affected by a number of factors, including the functional complexity and quality of products 

produced and the costs incurred in the process of production. Proper laboratory tests and 

reliability trials of components used in the process of production, and of the final products, 

are required to provide sufficient information for a comparison of the technical 

characteristics and quality of products that belong to the same category in a commodity 

classification. As noted earlier, it is beyond the scope of this research to incorporate the 

analysis of technical characteristics of particular electronic products. The information on 

unit prices of production analysed above can, however, shed some light on differentiation 

across products, in terms of functional complexity and quality. Even if we accept that costs 

of production influence price settings, this factor alone can hardly justify such marked 

differences in unit prices across countries. As has been shown in Chapters 6 and 7, the 

significance of hi-tech products, and of electronic goods in particular, in the composition of 

intemational trade flows was growing over time. If higher production costs in developed 

countries were the only cause of higher prices of produced and traded goods, such 

production could not be sustained in an increasingly open global environment. Thus it must 

be the case that unit prices reflect technical characteristics and quality of the products to a 

substantial degree, rather than simply costs incurred in the process of production. 

Production costs, and in particular labour costs, can not be accepted as the sole explanation 

of the differences in unit prices across the countries. 

The observation that in the Philippines the average unit price was higher than in many other 

countries, including Japan, provides a ground to support this view. In the early 1990s the 

labour costs incurred in the process of production of electronic goods in Philippines were 

much lower than, for example, in Japan, Singapore and South Korea (see Table 10.5, 

Chapter 10). The higher unit prices in the Philippines must be supported by higher 

functional complexity and quality, or these unit prices could not be supported in global 

markets. Thus, the results of a cross-country comparison of average production unit prices 

of video recording equipment allow us to conclude that there were significant differences 

across countries in terms of functional complexity and quality of VCRs produced. 

Nevertheless, unit prices of production may be affected by price factors specific to 

individual countries, including factors related to domestic markets and to the characteristics 

of the export markets for different countries. The degree of openness to foreign trade 

(global competition) can vary across countries. In relatively closed economies production 
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prices may not necessarily reflect technical characteristics and the quality of the products -

high prices on the domestic markets of closed economies may reflect insufficient supply of 

particular products rather than high technical standards and quality. In our view, it would be 

useful to supplement the analysis of production unit prices by a cross-country comparison 

of unit prices of products exported to the same country, in order to eliminate the effects of 

price differentials in different national markets. In the next section we will consider unit 

prices of video cassette recorders imported from different countries into two developed 

countries, the USA and Australia. 

9.2.3 Video Recorders - Unit Values in Trade 

In this section we will analyse the information on imports of VCRs to the USA and 

Australia in terms of the contribution of particular exporting countries and in terms of the 

average unit prices of the products imported from different countries. The data, necessary 

for this analysis, have been accessed through the TradeData system at the Centre for 

Strategic Economic Studies, Victoria University. This system provides reliable trade 

statistics, derived directly from Customs declarations and provided by national statistical 

agencies, for a number of countries, on a comparable basis and at a high level of 

dissagregation. In this section we have used the data on imports of VCRs defined as 

magnetic tape-type video recording or reproducing apparatus, whether or not incorporating 

a video tuner, code 852110, Harmonised Trade Classification. 

Import unit prices of video recorders for 1995 are presented in the first panels of Charts 9.4 

and 9.5 for the USA and Australia, respectively. Trends in the shares of particular 

countries, the major exporters of VCRs, in total imports of these products of the two 

countries are shown on the second panels of the charts, for the 1995-1998 period for the 

USA and for the 1990-1998 period for Australia. The periods are determined by the 

availability of the data. 

In 1995 the average unit prices of video cassette recorders again varied substantially across 

countries exporters. In most cases the average unit prices of VCRs imported from 

developed countries were higher than the prices of the VCRs imported from East Asian 

countries. Thus, for the imports to the USA (the first panel of Chart 9.4), the average unit 

price of the VCRs imported from Germany was the highest, US$30,300. The average unit 

price of VCRs imported from France was the lowest among all the unit prices of video 

recorders imported from developed non-Asian countries, US$1,200. 
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Chart 9.4 
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Chart 9.5 
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The average unit price of VCRs imported from Japan was lower than the average unit 

prices of those imported from other developed countries. It is worth noting that the average 

unit price of VCRs imported from Taiwan was higher than of those imported from Japan, 

US$333 and US$270 respectively. The average unit prices of video recorders imported 

from other Asian countries were lower than this level, with of VCRs imports from Hong 

Kong, China, Thailand and Indonesia particularly low. For example, the average unit price 

of VCRs imported from China was about US$125, which was less than 0.5% of the average 

unit price of the VCRs imported from Germany. 

For Australian imports of VCRs the picture was similar (the first panel of Chart 9.5). In 

1995 unit prices of video recorders imported from the East Asian economies were lower 

than the unit prices of the VCRs imported from developed countries. The average unit price 

of VCRs imported from France was the highest among all VCRs imported to Australia, 

US$11,200. For comparison, the average unit price of video recorders imported from China 

was only 1.3%, and from Indonesia only 1.5%, of this figure. However, there were some 

differences between the relative values of unit prices of products imported to Australia and 

to the USA from different developed and Asian countries. Thus, the average unit price of 

video recorders imported to Australia from Germany was lower than the average unit price 

of VCRs imported from France. VCRs imported from Japan were on the average more 

expensive than the VCRs imported from Taiwan. Such differences suggest that average unit 

prices of imported VCRs are being significantiy determined by the composition of imports 

in terms of technical characteristics of particular types of video recording equipment rather 

than by the cost structure of electronic production of different countries. 

Average unit prices of VCRs imported into the USA from different countries range from 

less than US$120 to more than US$30,000 and of VCRs imported into Australia vary from 

US$135 to more than US$10,000. Such differentials in the average unit prices of video 

recording equipment can hardly be explained by differences between production costs 

incurred in different countries or in the pricing policies of particular firms. In this case 

average unit prices of VCRs are rather likely to reflect the degree of functional 

sophistication of these electronic products, ranging from relatively simple consumer 

products to complex professional video recording and reproducing equipment. 
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Changes over time in the shares of major exporting countries in total VCR imports to the 

USA and to Australia are shown in the second panels of Charts 9.4 and 9.5. Two important 

observations can be made on the basis of the information presented. 

First, East Asian countries were the major exporters of video recording equipment to the 

USA and to Australia. 

Second, the shares of countries that exported VCRs characterised by lower unit prices were 

growing over time. Thus, over the 1995-1998 period, growth in the share of Indonesia and 

of China in the composition of imports of VCRs to the USA was the most pronounced. The 

share of Indonesia rose from 11.5 per cent to more than 18 per cent and the share of China 

increased from 10.5 per cent to 16.5 per cent. With respect to changes in the composition of 

Australian imports of VCRs, the overall picture was similar to that of the USA. In 1990 

Malaysia, China and Indonesia contributed less than 1 per cent each to imports of video 

recorders to Australia. By 1998 the share of Malaysia accounted for almost 40 per cent, 

while the shares of China and of Indonesia exceeded 10 per cent. The contribution of Japan 

to imports of video recorders to Australia diminished significantiy over the period. In 1990 

the share of Japan constituted more than 80 per cent, in 1998 it was less than 20 per cent. 

The share of Japan in imports of VCRs to the USA rose only moderately during the 1995-

1998 period, from 17 per cent to 22 per cent. 

We can conclude that the analysis of the average unit prices of video recording equipment 

imported to the USA and Australia has again revealed that in the 1990s there were marked 

differentials between developed and East Asian economies in terms of the functional 

complexity and quality of video recording equipment produced and exported. The market 

shares of different countries reflected the differentials between the unit prices of VCRs they 

exported in inverse order: higher market shares corresponded to lower unit prices. The East 

Asian economies produced and exported relatively simple video recording products that 

corresponded to consumer quality standards in domestic markets in the USA and Australia. 

As a result, these economies were getting higher market shares. Developed countries 

exported VCRs characterised by high unit prices, which are likely to involve professional 

functionally sophisticated video recording and reproducing equipment of high quality but 

of moderate demand. Thus, the case study of video recording equipment suggests that 

segmentation, in terms of technical sophistication and quality of products, was a dominant 

feature of the global electronic production of video electronic equipment. 
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In order to verify that segmentation across countries in terms of the fiinctional complexity 

and quality of the products was not specific only to video electronic equipment, but a 

prevailing feature of electronic production more generally, in the next section we will 

consider another case, that of audio electronic equipment. 

9.3 Case Study: Tape Recorders - Pocket-size Cassette Players 

The information on production of tape recorders in selected countries regions for the 1985-

1995 period is presented in Table 9.5. The shares of production of tape recorders in the 

overall production of audio equipment are also presented. Countries of particular regions 

are listed in descending order according to the value of production for 1995. The definition 

of the commodity group that includes tape recorders varies somewhat across national 

classification systems (see the notes, Table 9.5). Therefore, the values of the shares of tape 

recorders in total audio production and the average unit prices calculated on the basis of 

this information can be considered as indicative only. Further, in this section we will 

supplement the analysis based on production data by incorporating a case study of pocket-

size cassette players based on more accurately defined trade statistics, derived directiy from 

Customs declarations. 

As has been noted in Section 9.1, consumer audio products include portable radios and 

radio recorders, main radios and combinations, car radios and combinations, tape recorders 

and decks, record players and decks, compact disk players. 

The structural significance of tape recorders in the overall production of audio equipment 

differed substantially across countries. In most East Asian economies tape recorders 

constituted higher proportions of total audio production than in developed countries. For, 

example, in Thailand in 1995 the share of tape recorders in total production of audio 

electronic equipment was the highest among all countries presented in Table 9.5. Over the 

1985-1995 period this share increased from 11 per cent to more than 70 per cent. In 

developed economies, except Spain and Ireland, the share of tape recorders in the overall 

production of audio electronic equipment were not high. 

In terms of the numbers produced East Asian countries were the major producers of tape 

recorders. In 1995 the number produced in China exceeded the number produced in all 

other countries presented in Table 9.5, taken together. Malaysia was the second largest 

producer of tape recorders. Over the 1985-1995 period the number of tape recorders 
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produced in Malaysia increased from 422,000 to 12.7 million, a figure almost ten times 

greater than the number of tape recorders produced in 1995 in the USA. The relative 

positions of Indonesia, Hong Kong, Thailand, and South Korea in terms of the number of 

units produced of production of tape recorders were also quite strong. 

A comparison between trends in unit production and in the value of production of tape 

recorders of different countries indicates that there were quite marked variations in the unit 

prices of tape recorders across the countries. Thus, in Germany, Denmark, Australia and 

Singapore the numbers produced decreased over the 1985-1995 period, while the value of 

production increased. In Ireland, Italy, Malaysia, Philippines, Hong Kong and Taiwan the 

growth of the value of production of tape recorders exceeded growth in unit production. In 

the United Kingdom, Spain, the USA, Indonesia and Thailand, by contrast, production was 

growing more rapidly in terms of units than in terms of value. 

The average unit prices of production of tape recorders for selected countries for the 1985-

1995 period are presented in Table 9.6. Several observations can be made on the basis of 

this information. 

First, the average unit prices of tape recorders varied substantially across countries, ranging 

in 1995 from US$6 in China to more than US$1000 in Germany. Such pronounced 

differences between the unit prices in different countries are indicative of the marked 

differences across countries in terms of the technical characteristics and quality of the tape 

recorders produced. 

Second, in Asian countries the average unit prices of production of tape recorders were 

lower than in most developed economies. This fact implies that Asian countries were 

specialising in production of relatively simple tape recording equipment, presumably for 

the consumer market. High unit prices of tape recorders produced in developed countries, 

such as Germany, Denmark and the United Kingdom, indicate that this audio recording 

equipment was of higher functional complexity, most likely for professional and semi-

professional applications. 

Third, there were marked differences across countries in terms of the changes in the unit 

prices of tape recorders over time. For, example, in Germany, Denmark, Ireland, Italy, 

Australia, Malaysia, Philippines, Singapore and Taiwan the average unit price increased 

during the 1985-1995 period. In the United Kingdom, Spain, the USA, Indonesia, Thailand 
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and Thailand there was a decrease in the unit value of production. This fact indicates that 

there were changes in terms of functional sophistication of particular types of audio 

recording equipment produced in different countries. However, other factors such as 

changes in the cost structure of production, in the demand conditions of domestic markets 

in different economies and in the price policies of particular firms might also have some 

effects. Besides this, as has been noted above, the definition of the commodity group that 

includes tape recorders varies somewhat across national classification systems, and thus 

production statistics used in this analysis could incorporate a wide range of audio recording 

and reproducing equipment. 

Table 9.6 

Germany 
United Kingd 
Spain 
Denmark 
Ireland 
Italy 

USA 

Mexico 

Australia 

Japan 

Malaysia 
Indonesia 
Thailand 
Philippines 
Singapore 

South Korea 
Hong Kong 
Taiwan 

China 

Production of Tape Recorders - Average Unit Prices, 
Selected Countries, 1985-1995 

om 

Average Unit Price of Production 

1985 

518.3 
259.7 
167.1 
195.2 
25.3 
37.1 

102.8 

na 

17.5 

na 

21.0 
39.0 
53.0 
14.0 
16.5 

na 
10.2 
4.4 

na 

current US $ 

1990 

1256.6 
85.0 

208.2 
438.5 
100.0 
55.6 

21.7 

na 

36.5 

128.3 

29.3 
24.8 
16.6 
17.1 
32.3 

55.2 
14.5 
12.9 

na 

1993 

1212.1 
169.0 
157.1 
342.9 
65.4 
72.6 

31.4 

81.3 

31.4 

134.1 

34.0 
20.4 
16.7 
26.7 
38.7 

81.2 
10.5 
23.2 

5.6 

1995 

1075.8 
195.4 
137.5 
357.1 

69.1 
102.2 

46.2 

82.4 

29.6 

129.4 

47.2 
17.2 
22.2 
34.2 
30.2 

64.0 
10.6 
37.6 

6.1 

Change 
1985-1995 

% 

107.6 
-24.8 
-17.7 
83.0 

172.9 
175.6 

-55.1 

na 

69.5 

na 

124.7 
-55.8 
-58.1 
143.8 
82.4 

na 
3.6 

748.7 

na 

1995 UnU 
Price, 

per cent of 
1985 level 

207.6 
75.2 
82.3 

183.0 
272.9 
275.6 

44.9 

na 

169.5 

na 

224.7 

44.2 
41.9 

243.8 
182.4 

na 
103.6 
848.7 

na 

Notes: as for Table 9.5. 

Source: Estimates based on World Electronics Data 1996, 1997. 
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Below we will consider a case study of a homogeneous audio electronic product, the 

pocket-size cassette player, imported from different countries into the two developed 

economies, the USA and Australia. As in the case of video recorders, this approach will 

allow us to eliminate the effects of price differentials across different national markets. 

The data on imports to the USA and to Australia have been provided by TradeData, as 

noted above. In ti-ade statistics for the USA pocket-size cassette players are identified by 

the code 8519920000 of the Harmonised Trade Classification. For Australia pocket-size 

cassette players with sound reproducing apparatus, not incorporating a sound recording 

device, are classified by the code 8519920057 of the same classification. 

Import unit prices of pocket-size cassette players for 1998 are presented on Chart 9.6, on 

the first panel for the USA and on the second panel for Australia. Trends in the shares of 

particular countries, the major exporters of pocket-size cassette players, in total imports of 

these electronic devices of the two countries, for the 1996-1998 period, are shown on Chart 

9.7. 

East Asian economies were the major exporters of pocket-size cassette players to the USA 

and to Australia. In 1998 the average unit price of pocket-size cassette players varied 

substantially across the exporting countries. The average unit price of cassette players 

imported from Japan was significantly higher than the unit prices of similar electronic 

products imported from other Asian economies. Thus, in the case of imports to the USA 

(the first panel of Chart 9.6) the average unit price of Japanese-made pocket-size cassette 

players was for US$96. The average unit price of cassette players imported from Malaysia 

was only about half this figure, and the unit price of such devices imported from China was 

only US$6.40, which was only about 6% of the unit price of Japanese exports. In the case 

of imports to Australia (the second panel of Chart 9.6) the difference between the unit 

prices of cassette players imported from different Asian economies was even more marked. 

The average unit price of Japanese exports amounted to US$154, the unit price of the 

players imported from Taiwan was more less than one third of this and from China only 

about 6% of this figure. 

Marked differentials in the average unit prices of pocket-size cassette players imported to 

the USA and Australia indicate that even for this, relatively homogeneous, electronic 

product the degree of variation in technical characteristics (and quality) was quite high. 
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Chart 9.6 

100 

USA, Imports, Average Unit Price, 1998 
Pocket-size Cassette Players 

China Hong Kong Malaysia Japan 

AUS, Imports, Average Unit Price, 1998 
Pocket-size Cassette Players 

China Hong Kong Malaysia Taiwan Japan 

Source: Estimates based on Trade Statistics accessed through TradeData, CSES, VUT. 
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Chart 9.7 

USA - Imports, Quantity, 1996 
Pocket-size Cassette Players 

Other (1.31%)' 
Hong Kong (4.57%)' 

Malaysia (20.07%) 

:hina (74.05%) 

Australia - Imports, Quantity, 1996 
Pocket-size Cassette Players 

Other (0-57%)-| 
Taiwan (4.50% 

Hong Kong (26.09%) 

hina (68.84%) 

USA - Imports, Quantity, 1997 
Pocket-size Cassette Players 

Other (0.56%)-! 
Hong Kong (1.22%); 

Malaysia (16.36%)-

hina (81.86%) 

Australia - Imports, Quantity, 1997 
Pocket-size Cassette Players 

Other (4.60%)' 
Taiwan (1.32% 

Malaysia (3 

Hong Kong (13.68%) 

:hina (76.51%) 

USA - Imports, Quantity, 1998 
Pocket-size Cassette Players 

Other (0.38% 
Hong Kong (0.81 

(98.81%) 

Australia - Imports, Quantity, 1998 
Pocket-size Cassette Players 

Other (1.27%)' 
Hong Kong (0. 

(97.78%) 

Source: Estimates based on Trade Statistics accessed through TradeData, CSES, VUT. 
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Changes in the shares of the major countries exporting pocket-size cassette players to the 

USA and to Australia over time (Chart 9.7) confirm that the market shares of countries that 

exported electronic products characterised by lower unit prices were growing over time. 

Thus, in 1996 the share of Malaysia accounted for 20 per cent of all cassette players 

imported to the USA, and the share of Hong Kong constituted 26 per cent of Australian 

imports of these electronic products. By 1998 the share of China accounted for almost 99 

per cent of total imports of pocket-size cassette players in the USA and for almost 98 per 

cent in Australia. 

Conclusions 

The analysis of production and import unit prices of video and audio electronic equipment 

has revealed that in the 1990s there were marked differentials between different countries 

in terms of the technical characteristics and quality of the electronic equipment that they 

produced and exported. Asian economies produced and exported relatively simple 

electronic products that corresponded to consumer quality standards in their domestic 

markets and in the markets of the importing countries. Developed countries produced and 

exported electronic equipment characterised by high unit prices. Such products are likely to 

involve professional functionally sophisticated equipment of high quality but of moderate 

demand. The market shares of different exporting countries reflected the differentials 

between the unit prices of electronic products in inverse order: higher market shares 

corresponded to the lower unit prices. Thus, the case studies of video recording and audio 

electronic equipment, undertaken in this chapter, suggest that segmentation of electronic 

products in terms of functional complexity and quality across countries was a dominant 

feature of global electronic production. 
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PARTD 

THE NATURE OF COMPUTING AND ELECTRONIC 

PRODUCTION AND NATIONAL INCOME 

The fourth group of chapters (Chapters 10-12) extends the analysis of the nature of 

computing and electronic production further, with the objective of exploring the extent to 

which the high income generating potential of the computing and electronics industries was 

actually realised in different countries. Productivity, labour costs and the income generated 

in the selected countries are analysed both in the computing and electronics and in other 

industries. These chapters also explore the broader linkages between the changes in 

industry structure, through growth in the computing and electronics industries, and 

convergence in levels of GDP per capita. The conclusion is that, for some East Asian 

countries, the computing and electronics industries exhibit few of the characteristics 

associated with high income potential, and show little difference from other industries in 

terms of value added, productivity, labour costs and income of employees. Thus, for these 

countries, to the extent to which the shift in industrial structure contributed to rapid growth, 

this would have to be due to the high growth characteristics of these industries rather than 

to their status as advanced industries. 

A cross-country analysis of labour productivity, value added and the structure of 

production, and the output of R&D activities in the computing and electronics industries is 

undertaken in Chapter 10. One of the conclusions of this chapter is that, in developed 

countries, structural change in domestic manufacturing production towards a greater 

proportion of industries of high income generating potential, such as computers and 

electronics, was positively correlated with growth in value added and productivity and 

negatively correlated with employment growth. In Asian countries structural change in 

manufacturing value added was positively correlated with growth of employment, but there 

was no statistical evidence about the correlation between structural change in domestic 

manufacturing production and growth in value added and productivity. In most Asian 

economies productivity in the computing and electronics industries was significantiy below 

the productivity levels achieved in the developed countries. In South Korea, Singapore and 

Hong Kong, however, the growth of productivity was quite pronounced, and the 

productivity levels approached the levels achieved in some developed economies. Another 

conclusion of this chapter is that in many countries the levels of productivity in the 
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computing and electronics and in the textiles and clothing industries were similar. This 

implies that the income generating potential of the computing and electronics industries 

was not fully realised. The analysis of the structure of production indicates that knowledge-

intensive production activities, generating high value added and high eamings, did not play 

a significant role in the computing and electronic industries in most Asian countries. The 

analysis of patent data has confirmed this conclusion: in Asian countries, except Japan, 

South Korea and Taiwan, R&D activities did not generate results in any way comparable 

with those of the developed countries. The overall conclusion is that the high income 

generating potential, that characterised computing and electronics industries according to 

global benchmark indicators, was not fully utilised in many countries in East Asia. 

Chapter 11 further investigates the nature of production activities in the computing and 

electronics sectors of different economies, through an analysis of whether the computing 

and electronics industries generated strong economic retums to employees in the form of 

wages or, altematively, whether production activities were mainly based on low labour 

costs. One of the conclusions of this chapter is that, in the developed countries, stmctural 

change in domestic manufacturing production towards a higher income generating potential 

was positively correlated with the growth of wages and wages per employee and negatively 

with employment growth. In East Asian countries stmctural change in manufacturing value 

added was positively correlated with growth of employment, but there was no statistical 

evidence about the correlation between stmctural change and the growth of wages and 

wages per employee. Another conclusion of this chapter is that there were distinct 

differences across Asian economies in terms of labour costs per unit of employment in the 

computing and electronics industries, and these differences became more pronounced over 

time. In Hong Kong, Singapore and South Korea labour costs in the computing and 

electronics industries were converging towards the levels reached in the developed 

economies, while in other East Asian countries such a trend was not observed. In all East 

Asian countries, except Japan, labour costs were substantially lower than in the developed 

economies. A cross-industry comparison between the trends in growth of wages per 

employee has revealed marked differences between developed and East Asian economies. 

In most developed non-Asian economies wages per unit of employment in the computing 

and electronics industries were higher than, and were growing at a higher rate than, wages 

in the total manufacturing sector. In Singapore, South Korea, Malaysia and the Philippines 

wages per employee in total manufacturing were growing more rapidly than in the 
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computing and electronics industries. In the 1990s in Singapore and South Korea wage 

costs in overall manufacturing production were higher than in computing and electronics 

and in Malaysia wages per employee in these two sectors were exactiy the same. Another 

conclusion of this chapter is that there is no statistical evidence of a correlation between the 

stmcture of electronic production, evaluated in terms of relative global demand for different 

electronic products, and wages per employee. However, the output of national 

technological innovation, expressed by the number of patents granted, is positively 

correlated with wages per employee and the change in the number of patents is positively 

correlated with growth of wages per employee. The overall conclusion of this chapter is 

that low wage rates remained an important element in the expansion of the computing and 

electronics industries in East Asian up to the 1990s. The findings thus provide confirmation 

that the high income generating potential of the computing and electronics industries, in the 

form of the generation of strong economic retums to employees in the form of wages, was 

not fully utilised in East Asian economies. 

The review and summary of the findings of the thesis are presented in the concluding 

Chapter 12, in an attempt to give answers to the general and specific questions of the topic 

of research. In terms of the impact of increased activity in these industries on growth and 

improved competitiveness in the East Asian countries, the overall conclusion is that the fact 

that many countries in East Asia experienced a pronounced shift in industrial stmcture 

towards a higher proportion of the computing and electronics industries did indeed 

contribute to their rapid growth over the 1970-1995 period. But for many of these countries, 

particularly Malaysia, Thailand, the Philippines and Indonesia, the relevant characteristic of 

these industiies was their rapid global growth rather their advanced technology status. 

Other than the stimulus to demand and to the balance of payments, little has yet been 

contributed to a broader national competitiveness that would allow these countries to 

approach and sustain the living standards of the developed countries. As a result, these East 

Asian economies remain vulnerable to shifts in the pattem of global sourcing of computing 

and electronics products. For other countiies - such as South Korea and Singapore - die 

situation is somewhat different. While the nature of their products and production processes 

did remain limited by the standards of the developed countiies over the period studied, 

there was serious involvement with the advanced technology aspects of the computer and 

electronics industiies. In these industiies, the output of R&D was relatively sti-ong, and 

production activities were increasingly focused on high quality products and high value 
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added processes. As a result, those effects of industrial stmcture on growth and 

competitiveness linked to the advanced nature of these industries - direct, high value effects 

and spillovers to other industries - are likely to have become increasingly important in these 

countries. 

These conclusions allow us to give partial answers to the two more general questions of the 

thesis. The first of these concemed whether, at the current stage of technological 

development, a high level of production capability in the computing and electronics 

industries is either a necessary or a sufficient condition for a high level of national 

competitiveness. In terms of the sufficiency condition, our answer is clear. Possession of an 

advanced industrial stmcture is not sufficient for high levels of competitiveness. Genuine 

participation in the advanced industries, such as the computers and electronics, at an 

advanced level is also required. The issue of the necessity condition for a particular 

economy should be considered in relation to the existing competitive strengths of this 

economy, in terms of both natural and created comparative advantages. Thus, to derive an 

exact answer to the question of which industrial stmcture is the most conducive to 

economic growth in a particular economy, extensive country-specific research is required. 

This would investigate, inter alia, to what degree the income generating potential of 

advanced industries can be utilised in given national conditions. Such country-specific 

analyses are beyond the scope of this thesis. However, the conclusions reached in this study 

indicate that such research is worth pursuing. 

In relation to the more general question of the link between advanced industrial stmcture 

and national competitiveness, we can conclude that specialisation in economic activities 

characterised by high income generating potential, or in other words, an industrial stmcture 

conducive to income generation, is not a sufficient condition for improving substantially 

the living standards of the population and for achieving high levels of national 

competitiveness by intemational standards. As the experience of many East Asian countries 

has demonstrated, it is possible to move rapidly to an apparentiy advanced stmcture, 

without either the products made, or the processes by which they are made, reflecting the 

advanced nature of these industries. While there are good reasons to believe that an 

advanced industrial stmcture, with its potential fully realised, will contribute greatiy to 

national competitiveness, it is necessary for the high income generating potential of that 

industrial stmcture to be realised for this to be achieved. 
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CHAPTER 10 

COMPUTERS AND ELECTRONICS: PRODUCTIVITY, 

VALUE ADDED AND THE STRUCTURE OF PRODUCTION 

In the previous chapters we have considered production of and trade in computing and 

electronic equipment from a number of perspectives. In Chapters 6 and 7 the performance 

of different countries and regions in trade in products of computing and electronics 

industries has been evaluated. In Chapters 8 and 9 the segmentation of global electronic 

production across countries has been analysed in terms of particular areas of specialisation 

in computing and electronic goods and in terms of case studies relating to the functional 

complexity and quality of specific electronic equipment produced in different economies. 

In this chapter we will extend the analysis of electronic production further, with the 

objective of discovering the extent to which the high income generating potential of the 

computing and electronics industries was actually realised in different countries. First, we 

will analyse whether structural change in the manufacturing sector was correlated with 

manufacturing productivity growth in different economies. Second, the pattems of the 

change in productivity growth across manufacturing industries in different countries will be 

considered. Third, a cross-country comparison between trends in productivity in the 

computing and electronics industries and in other manufacturing industries will be 

undertaken. Fourth, the stmcture of computing and electronic production in different 

economies will be analysed. Finally, patenting activities in the computing and electronics in 

different countries will be considered. 

10.1 The Correlation between Structural Change m the 

Manufacturing Sector and Performance Variables 

As has been suggested in Chapter 4, manufacturing industries differ to a large extent in 

terms of their potential to generate economic wealth. Thus, the higher the proportion of 

industries characterised by a high income generating potential in the composition of a given 

manufacturing sector the higher the potential of that sector to generate income. That 

potential may not, of course, be realised. The objective of this section is to find out whether 

changes in the composition of the manufacturing sector towards high income generating 

potential were associated with the growth in productivity and income, generated by the 

manufacturing sector, in different countries. 
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For this purpose, we will test whether there is a positive correlation between stmctural 

change in manufacturing value added and the growth of manufacturing value added, 

employment and productivity. It is not intended through these tests to determine causality 

between the variables; nor do we imply that stmctural change of manufacturing value 

added is the only factor associated with the dependent variables. The purpose of the panel 

regression analysis, the results of which are discussed below, is to establish whether there is 

a positive correlation between the variables and, if so, whether such a positive correlation is 

the prevailing situation for different groups of countries. 

The results of the panel regression tests between stmctural change in domestic 

manufacturing value added and the growth of manufactured value added, employment and 

productivity are presented in Table 10.1. The Index of the Long Run Income Potential of 

manufacturing value added has been used as the independent variable, and manufacturing 

value added, employment and value added per employee (productivity) are the dependent 

variables in the various regressions. All variables are in logarithmic form. The data set 

covers thirteen countries (see the notes. Table 10.1) for the period 1981-1995. The data are 

unbalanced, the number of observations for individual countries depends on the availability 

of the data. The sample is subdivided into two sub-samples: the first covers four Asian 

countries, India, South Korea, the Philippines and Singapore, and the second incorporates 

nine developed countries (see the notes, Table 10.1). 

A fixed effects model has been used. This assumes a homogeneous slope and 

heterogeneous intercepts across sections, in our case representing particular countries. 

Application of this model allows us to test whether the slope coefficients for individual 

countries constituting a sample are similar, and, if so, to determine whether there is a 

correlation between the variables. Thus, by applying a fixed effects model we can define 

subsets of countries that exhibit similar coefficients between the variables. Analysis of 

covariance, based on an F-test, is used to test the acceptance of the restriction of 

homogeneity of the relevant regression coefficients. A value of F exceeding the critical 

value indicates that the assumption of a common slope coefficient is not valid. In this case a 

single least-squares regression using all observations of the cross-sectional units through 

time may be seriously biased, and the pooled least-square estimates may lead to false 

inferences (see, for example, Hsiao 1986, pp. 5-18). 
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Table 10.1 Regression Results of the Effects of Structural Change in 
Manufacturing Value Added on Growth of Manufacturing 
Value Added, Employment, and Productivity 

Independent variable — In of values of the Index of Long Run Income Potential 
of Manufacturing Value Added 

Coeff-t t-ratio R-sq. Number of SEE Ftest Critical 

adj. observations (A,3=A„B,) F value 

Value Added 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)' 

Employment 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)^ 

Productivity 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)^ 

Dependent variable - In of values of Manufacturing Value Added 
(bill. curr. $ US) 

12.06 9.94 0.967 

11.64 7.63 0.887 

155 

50 

12.81 3.09 

5.46 9.06 

5.13 

3.70 

14.40 5.05 0.957 105 7.28 1.08 4.63 

Dependent variable - In of values of Manufacturing Employment (mill.) 

1.39 3.57 0.993 

2.30 3.95 0.988 

-3.68 -7.32 0.998 

155 

50 

105 

1.31 5.43 

0.80 2.36 

0.23 2.27 

5.13 

3.70 

4.63 

Dependent variable - In of values of Manufacturing Value Added 
per Employee (th. curr. $ US) 

10.68 9.60 0.919 

9.34 8.02 0.935 

18.08 6.49 0.626 

155 

50 

105 

10.74 3.56 

3.18 9.85 

6.96 1.32 

5.13 

3.70 

4.63 

Notes: 1. AUS (81-85, 87-91), CAN (81-95), DEU (81-93), ESP (81-92), GBR (81-92), 
ITA (89-91), SWE (81-94), USA (81-95), IND (81-92), JPN (85-95), KOR (81-94), 
PHL (83-92), SGP (81-94); 

2. IND (81-92), KOR (81-94), PHL (83-92), SGP (81-94); 

3. AUS (81-85, 87-91), CAN (81-95), DEU (81-93), ESP (81-92), GBR (81-92), 
ITA (89-91), SWE (81-94), USA (81-95), JPN (85-95). 

Source: Estimates based on Production Statistics, from lEDB database. 
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The regression results for the sample incorporating all thirteen countries show a positive 

correlation between stmctural change and the growth of manufacturing value added. The 

results of the panel regression for the data sample covering four Asian countries should be 

rejected on the basis of F test. These results indicate that there is a significant variation in 

individual countries' coefficients. Another panel test, for developed countries, has led to 

statistically significant results, indicating a positive correlation with a coefficient on the 

dependent variable higher than the coefficient derived on the basis of testing the aggregated 

sample, namely 14.4 in comparison with 12.06. 

In terms of the correlation between the stmctural change of manufacturing value added and 

changes in the numbers of employed in manufacturing sector, the results are quite different 

to those described above. The results of the regression, for all thirteen countries, show no 

common coefficient, on the basis of F-test. Disaggregation of the data set into two groups, 

however, leads to statistically significant results for both sub-samples. For Asian countries 

the coefficient is positive, equal to 2.3, while for developed countries it is negative, minus 

3.68. These results indicate that the stmctural change in manufacturing production towards 

a high income generating potential embodied in the industrial stmcture is positively 

correlated with employment growth for four Asian countries and negatively correlated for 

the developed economies. 

The results of panel regressions between the structural change and productivity growth are 

similar to the results of the first set of tests. There are statistically significant results for the 

aggregated data sample, covering all thirteen countries, and for the second disaggregated 

sample, incorporating nine developed countries. Both coefficients are positive, and the 

coefficient of the regression for developed countries is higher than the coefficient for the 

aggregated sample, 18.08 as against 10.68 respectively. The results of the first regression, 

covering four Asian countries, do not allow us to draw any conclusion about the correlation 

between the variables. The results should be rejected on the basis of F test, thus indicating 

significant variation in individual countries' coefficients. 

The panel regression tests have shown a marked difference between developed economies 

and four Asian countiies included in the data sample. For developed countries stiiichiral 

change in domestic manufacturing production towards a high income generating potential 

embodied in the industrial stmcture is positively correlated with the growth of generated 

value added and productivity and negatively with employment growth. For four Asian 
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countries the stmctural change of manufacturing value added is positively correlated with 

the growth of employment. However, the panel regression results do not allow us to draw 

any conclusion about the correlation between stmctural change and the growth of value 

added and productivity, thus indicating that there are significant differences between the 

individual countries. 

10.2 The Structure of Manufacturing Productivity Growth 

In this section we will study the pattem of changes in productivity growth across 

manufacturing industries in different countries. 

The changes in the composition of manufacturing value added and employment for selected 

countries are shown on Chart 10.1. Manufacturing stmcture is evaluated in relation to the 

income generating potential embodied in industrial stmcture. Higher values of the Index are 

associated with greater proportions of industries characterised by a high income generating 

potential. Being applied to value added generated in the manufacturing sector as a whole, 

high values of the Index indicate that the value added generated in industries of high 

income generating potential constitute high proportions of total manufacturing value added. 

Similarly, being applied to manufacturing employment, high values of the Index indicate 

that persons employed in industries of high income generating potential constitute high 

proportions of the total number of employed in manufacturing sector. Thus, by comparing 

the values of the Index for value added with the corresponding values for employment we 

can estimate the differences between the industrial composition of manufacturing value 

added and the industrial composition of manufacturing employment. 

The values of the Index of Long Run Income Potential (ILRIP) are presented in Chart 10.1 

with the value of the ILRIP for 1981 equal to 100. Because of data limitations 1983 has 

been used as the base year for Philippines and 1985 for Japan. Original values of the Index 

for Long Run Income Potential, that enable a cross-country comparison between the 

stmctural composition of manufacturing value added relative to the composition of 

employment, for these countries are shown on Chart lO.Al in the Appendix. 

An increasing gap between the trends for the values of the Index for value added and for 

employment was a common feature for most non-Asian developed countries, at least at 

particular periods of time (Chart 10.1). The widening gap between the values of the Index 

for value added and employment indicates that while value added generation was 
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increasingly concentrated in industries of high income generating potential, the contribution 

of these industries to manufacturing employment was diminishing over time. This implies a 

disproportionate pattem of productivity growth across manufacturing industries, with 

higher value added per unit of employment (productivity) in industries of high income 

generating potential. For example, in the USA this trend was most pronounced from the late 

1980s, mostly due to changes in the composition of manufacturing employment towards a 

low income generating potential. In Canada the values of both indexes exhibited an overall 

upward trend. However, because of the differences between the slopes of the trends from 

the late 1980s, the gap between the two trends increased. In Germany the gap between the 

values of the indexes for value added and employment was widening in the first half of the 

1980s. In the United Kingdom the widening gap between values of the two indexes was 

quite pronounced in the 1981-1989 period. 

The pattem of distribution of productivity growth in most Asian countries was dramatically 

different to that in developed non-Asian countries. Singapore was the only country, among 

Asian economies considered here, for which the gap between the values of the Index of 

Long Run Income Potential for value added and for employment was widening. In South 

Korea, in the second half of the 1980s and in the early 1990s, industries of high income 

generating potential were gaining significance in the composition of employment at a 

higher rate than in the structure of manufacturing value added. In Japan, the Philippines and 

India there were no sharp differences between the trends of changes in composition of 

value added and of employment. So, it is impossible, on the basis of the technique applied 

here, to state that in these countries productivity growth was disproportionately distributed 

across manufacturing industries. 

10.3 Productivity in the Computmg and Electronics Industries, 

and in Other Manufacturing Industries 

The information presented in Chart 10.2 provides a basis for extending the analysis 

undertaken in the previous section. In this section changes in productivity in the computing 

and electronics industries will be compared with the changes in productivity in total 

manufacturing and in the textiles and clothing industry in different economies. The 

computing and electronics industries are classified as ones of the highest income generating 

potential, while the textiles and clothing industry is ranked second to last among the twenty 

two manufacturing industries (see Table 4.5, Chapter 4). The wood and furniture industi7. 
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Chart 10.2 
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ranked last in the list of manufacturing industries, could also been used for contrasting the 

differences in the productivity levels across manufacturing industries. However, textiles 

and clothing has been preferred because of its relatively high significance for intemational 

trade, on the one hand, and its lower ranks according to value added and wage per 

employee indicators on the other (see Table 4.4, Chapter 4). Besides this, textiles and 

clothing is a traditional area of specialisation in many countries, especially Asian countries. 

A comparison between the productivity levels achieved in the computing and electronics 

and in the textiles and clothing industries can provide a useful technique for determining 

whether the high income generating potential of the computing and electronics was actually 

realised in different countries. Total manufacturing productivity provides a benchmark of 

the average productivity level achieved in different countries. 

In most countries for which data are presented in Chart 10.2, productivity in textiles and 

clothing was growing at lower rates than productivity in computers and electronics and in 

total manufacturing. This contributed to the widening gap between the levels of 

productivity across manufacturing industries over time. In terms of the relative rates of 

productivity growth in the computing and electronics industries and total manufacturing the 

differences between countries were quite marked. 

Over the 1981-1995 period in most of developed non-Asian countries, for example in the 

USA, Canada, Germany, Spain and to a lesser extent in the United Kingdom, the rate of 

productivity growth in the computing and electronics industries exceeded the rates of 

growth of productivity in total manufacturing. 

Among the East Asian countries covered in Chart 10.2, Hong Kong was the only economy 

for which productivity achieved in the computing and electronics industries was 

consistenUy above that in the overall manufacturing sector, as was the case with most 

developed countries. 

In Japan during 1985-1991 value added per employee in the computers and electi-onics 

closely replicated manufacturing productivity. 

In Singapore in 1981 productivity in the computing and electronics industries amounted to 

less than 70 per cent of manufacturing productivity. By 1985 the value added per employee 

achieved in the computing and electronics industries exceeded that in overall 
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manufactiiring. By 1994 productivity in the computing and electi-onics industries in 

Singapore was about 20 per cent higher than total manufacturing productivity. 

In South Korea the situation was similar to that of Singapore. In 1981 productivity in the 

computers and electi-onics amounted to 82 per cent of the average manufacturing level. 

From the mid 1980s to the early 1990s productivity in the computing and electronics 

industries was virtually the same as total manufacturing productivity. Since 1992 the rate of 

growth of value added per employee in the computing and electronics has exceeded the 

growth rate of manufacturing productivity, and by 1995 productivity in the computing and 

electronics was 25 per cent higher than that in manufacturing. 

In Malaysia productivity in the computing and electronics industries was below the level 

achieved in total manufacturing. In 1992 productivity in the computing and electronics 

industries accounted for almost 94 per cent of the manufacturing productivity. In the 

Philippines in the 1980s productivity in computers and electronics industries was below the 

average manufacturing benchmark, in the early 1990s productivity it became higher than in 

the overall manufacturing sector. But in 1992, the last year for which the data are available, 

it was 12 per cent below the manufacturing productivity. 

To summarise, in most developed non-Asian countries productivity in the computing and 

electronics industries was growing more rapidly than in total manufacturing sector, and the 

difference between the achieved levels was increasing over time. In most East Asian 

economies the difference between the levels of productivity achieved in the computing and 

electronics industries and in the overall manufacturing sector was significantly less marked. 

The levels of productivity achieved in the computing and electronics industries in different 

countries are shown on Chart 10.3. Seventeen countries are sorted in descending order 

according to the level of productivity achieved in 1991, the last year for which the data are 

available for all countries. The differences across countries in terms of the changes in 

productivity and the levels achieved by the end of the period are immense. 

At the beginning of the period the highest productivity in the computing and electronics 

industries was achieved in the USA. At the end of the period Germany and Japan occupied 

the leading positions, followed by the USA. Spain, Canada, and Australia also belonged to 

the group of the six leading countries. 
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Among the countries of the second group, in South Korea and Singapore productivity 

growth in the computing and electronics industries was the most spectacular. In 1981 

productivity in the computing and electronics industries in South Korea amounted to 20 per 

cent, and in Singapore to 25 per cent, of the US level. By the end of the period productivity 

in this sector of production in Singapore reached almost US$70,000 per employee, or 

almost 60 per cent of the productivity level achieved at that time in the USA. Productivity 

in the computing and electronic industries in South Korea was even higher than in 

Singapore. In 1995 value added per employee generated in electronic sector of South Korea 

exceeded US$80,000. In Hong Kong productivity increased 3.5 times over the 1981-1993 

period. However, in 1993 the productivity of electronic production in Hong Kong 

accounted for only about 60 per cent of the South Korean level. 

In the countries of the third group productivity growth in the computing and electronics 

industries was also quite evident. For example, in the Philippines and in Malaysia 

productivity in electronic production almost doubled over the period. However, because of 

the low initial levels, at the end of the period productivity in these countries was still far 

below the levels achieved in the developed countries. 

Thus, although in the 1980s and early 1990s productivity in the computing and electronics 

industries increased in all countries, in the 1990s the difference between the developed 

countries and East Asian economies in terms of the achieved levels was marked. Among 

Asian economies, in South Korea, Singapore and Hong Kong the growth of productivity 

was quite pronounced, and the levels approached the levels achieved in some developed 

economies. In other East Asian countries considered here, productivity levels remained 

significantly below those of the developed economies. 

Another important fact can be derived from the information presented on Chart 10.2 and 

Chart 10.3. In spite of the marked differences across countries in terms of productivity 

growth and the levels achieved, the relative levels of productivity in the computing and 

electronics and in the textiles and clothing industries, and the relative trends in those levels, 

were similar in most countries. 

In some countries, and in many East Asian countries in particular, there was no marked 

difference between the productivity levels in the computing and electronics industries and 

in the overall manufacturing sector. Besides this, in these countries productivity levels in 

computers and electronics were very low. These facts imply that the income generating 
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potential of the computing and electronics industries was not fully realised in these 

countries. This, in tum, implies that changes in the stmcture of manufacturing production 

towards a greater proportion of industries characterised by high income generating 

potential, according to the world's benchmark, is not a sufficient condition for achieving 

high levels of competitiveness, defined in terms of high sustainable living standards. 

Further analysis can shed more light on these issues. 

10.4 The Structure of Production in the Computing and Electronics 

and in Other Manufacturing Industries 

As shown in Chart 10.4, the value of overall production (gross output) consists of the two 

following components: the value of intermediate goods used and the value added to them. 

Value added can in tum be broken up into wages, the depreciation of capital and profits. 

Chart 10.4 
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Changes in the stmcture of computing and electronic gross output in different countries, in 

terms of the relative significance of the components of gross output, are shown on Chart 

10.5. Several observations can be made on the basis of the analysis of this information. 
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Chart 10.5 
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First, in some countries there were no dramatic changes in the composition of gross output, 

while in others the stmctural changes were quite pronounced. Thus, in the USA, the 

Netherlands, Australia, Japan, Singapore, Hong Kong, the Philippines, Indonesia, and India 

the relative significance of value added and intermediate goods changed only marginally. In 

Germany and South Korea the share of value added increased significantly over time: from 

57 to 70 per cent of gross output in Germany, and from 35.7 to 46.7 per cent in South 

Korea. In other countries presented in Chart 10.5, value added lost its share in the 

composition of computing and electronics production while intermediate goods became 

more significant. In Malaysia the share of value added decreased substantially: from 30 per 

cent of gross output in 1981 to 20.8 per cent in 1993. 

Second, in most Asian countries covered intermediate goods were relatively more 

important in the stmcture of computing and electronics production than in the developed 

countries. In South Korea the share of intermediate goods of gross output was the lowest 

among all Asian countries, presented on Chart 10.5, at 53.3 per cent. In Malaysia, in 1993, 

intermediate goods accounted for almost 80 per cent of gross output, and in Singapore, in 

1994, the corresponding share was equal to about 74 per cent. For comparison, in the early 

1990s in the USA intermediate goods constituted only about 45 per cent and in Germany 

less than one third of gross output. However, in some developed countries intermediate 

goods accounted for substantial proportions of gross output. In Sweden, in the 1990s, the 

share of intermediate in the composition of gross output was the highest among the 

developed economies, at about 70 per cent. In Spain, the Netherlands and Japan 

intermediate goods were also quite significant, they accounted for more than 60 per cent of 

gross output. 

Third, in developing countries the shares of wages in the composition of gross output were 

significantiy lower than in developed economies. Although in all developed countries 

presented on Chart 10.5, except Japan, the stmctural significance of wages diminished over 

time, by the end of the period labour costs still constituted a substantial proportion of 

computing and elecfronics gross output. 

In 1993 in Germany wages accounted for 26 per cent of gross output, in the Netherlands for 

24 per cent. In the United Kingdom and Ausfralia, at the beginning of the 1990s, labour 

costs constituted about 20 per cent of gross output. In the USA by 1995 it diminished to 
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about 17 per cent. In Canada, Sweden, Spain and Japan the values of the shares of wages 

were slightly lower, at about 15 per cent of gross output. 

For Asian countries, in Hong Kong and South Korea the shares of wages of gross output 

were relatively high, although significantiy lower than in the developed countries. In Hong 

Kong in 1993 wages accounted for almost 11 per cent. In South Korea at the beginning of 

the 1990s the share of wages reached 11.3 per cent, but by 1995 it had diminished to 9 per 

cent. In the Philippines, over the 1983-1992 period, the share of wages fell from 11.4 to 9.7 

per cent. In Singapore, Malaysia and India the decline in shares of wages in the 

composition of elecfronic production was quite marked. In Singapore and in Malaysia in 

the early 1980s labour costs accounted for about 10 per cent of gross output, but in the 

1990s the shares of wages in both countries diminished to 6 per cent. In Indonesia in the 

1990-1994 period, the only one for which data are available, labour costs constituted 4-5 

per cent of the overall value of computing and electronic production. 

The reduction in the share of wages in the composition of overall computing and electronic 

production over time was a common frend for most countries considered in this section. 

However, in the 1990s in many Asian countries labour costs constituted exceptionally low 

proportions of gross output in comparison with the shares of wages in developed 

economies. In the next chapter we will undertake further analysis of the trends in wages in 

different countries. In this chapter we will compare the stmcture of gross output in the 

computing and elecfronics industries with the composition of gross output in total 

manufacmring and in the textiles and clothing. 

The shares of value added and wages in the composition of gross output of the computing 

and elecfronics, the textiles and clothing, and total manufacturing for 1991 are presented in 

Table 10.2. The order of countries in the list is determined according to the value of the 

shares of wages in gross output in the computing and electronics industries. 

A cross-industry comparison shows distinct similarities for most countries. The proportions 

of the components of gross output for the computing and elecfronics, total manufacturing, 

and the textiles and clothing industries were similar in most countries. Germany and the 

USA, however, present examples in which there are significant differences in the 

component shares across the three industry groups. In these countries the share of 

intermediate goods in the gross output of the computing and elecfronics industries was 

significantly lower than in total manufacturing and in the textiles and clothing. Or, 
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altematively, value added generated in the computing and elecfronic production in 

Germany and, to a lesser degree, the USA constituted significantly higher proportions of 

gross output than in other industries. Thus, the computing and elecfronics in these countries 

can be characterised as high value added generating industries. 

Table 10.2 Value Added and Wages - Shares of Gross Output per Employee, 
Computing & Electronics, Manufacturing and Textiles & Clothing, 
Selected Countries, 1991 

Germany 

Italy 

Netherlands 

Australia 

United Kingdom 

USA 

Canada 

Sweden 

Spain 

Japan 

South Korea 

Mexico 

Hong Kong 

Philippines 

Singapore 

India 

Malaysia 

Indonesia 

Computers 
& 

Electronics 

72.7 

35.1 

31.0 

46.4 

42.4 

53.2 

41.2 

30.4 

40.1 

37.9 

43.1 

45.2 

24.7 

39.8 

28.0 

24.6 

20.9 

34.9 

Shares of Gross Output 
per cent 

(in current US $) 

Value Added 

Total 
Manufac

turing 

49.2 

30.6 

29.4 

42.0 

44.1 

46.5 

37.2 

29.1 

34.1 

40.0 

41.9 

38.0 

29.2 

35.4 

31.4 

17.4 

25.9 

34.7 

Textiles & 
Clothing 

41.5 

31.5 

34.8 

43.0 

47.5 

46.2 

44.8 

35.0 

37.7 

45.1 

42.9 

43.4 

27.6 

40.2 

30.4 

17.7 

30.7 

29.8 

Computers 
& 

Electronics 

26.1 

23.9 

20.5 

20.5 

20.4 

20.3 

19.2 

17.8 

14.9 

11.9 

11.3 

10.9 

10.7 

9.2 

8.1 

7.0 

6.4 

4.7 

Wages 

Total 
Manufac

turing 

20.4 

21.0 

15.4 

16.8 

19.6 

16.5 

17.9 

15.1 

14.0 

13.3 

11.0 

8.3 

15.3 

8.2 

10.3 

6.9 

7.0 

5.0 

Textiles & 
Clothing 

19.4 

20.6 

19.6 

21.1 

25.1 

19.4 

24.3 

19.8 

17.7 

20.7 

16.2 

16.4 

17.7 

17.6 

17.9 

9.2 

12.5 

7.1 

Source: Estimates based on Production Statistics, from lEDB database. 
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In Italy and Ausfralia the share of value added in gross output in the computing and 

elecfronics industries was also higher than in the textile and clothing and total 

manufacturing. In the Netherlands, Canada, Sweden and Spain value added generated in the 

computing and elecfronics industries constituted a higher proportion of gross output than in 

total manufacturing but a lower proportion than in textiles and clothing. In Japan the share 

of value added in gross output in the computers and elecfronics was lower than in total 

manufacturing and significantly lower than in the textiles and clothing. 

In South Korea, Indonesia, India and Mexico the share of value added in computing and 

elecfronics production was higher than the corresponding shares for textiles and clothing 

and for total manufacturing. In the Philippines it was above the corresponding share for 

total manufacturing but below the share for the textiles and clothing, while in Singapore 

and Hong Kong it was lower than in the other two industry groups. 

To summarise, in all developed countries considered in this section, except the United 

Kingdom and Japan, value added generated in the computing and electronics industries 

constituted higher proportions of gross output than in total manufacturing. In Mexico, 

South Korea, Philippines, Indonesia and India the situation was similar in this respect to 

that in most developed countries. In Hong Kong, Singapore, and Malaysia the shares of 

value added in gross output in the computers and electronics were below the corresponding 

shares in total manufacturing. 

A comparison between the shares of value added in gross output generated in computing 

and electronics and in textiles and clothing industries has shown that there were marked 

differences between countries in the relative values of these shares. In Germany, the USA, 

Australia, Spain, Italy, Mexico, South Korea, Indonesia and India the share of value added 

in overall computing and elecfronics production was higher than the corresponding shares 

in the textiles and clothing. In the Netheriands, tiie United Kingdom, Canada, Sweden 

Japan, Hong Kong, Philippines, Singapore and Malaysia the situation was the opposite. 

This fact raises some serious doubts about whether the high income generating potential of 

the computing and elecfronics industries, defined according to the global benchmark 

indicators, was actually utilised in these countries. 

A combination of high values of the shares of intermediate goods and low values of the 

shares of wages in the composition of gross output provides a reason for making a 

conclusion that knowledge-intensive, generating high value added and high eamings. 
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production activities did not play a significant role in the computing and elecfronic 

production of most Asian countries. In our view, it would be rather reasonable to presume 

that assembly of final products and highly automated production of elecfronic components 

were the most typical types of production activities in these countries. This result provides 

one more reason to infer that the high income generating potential that characterises 

particular industries, such as the computers and elecfronics, according to global benchmark 

indicators, is not necessarily an essential feature of these industries in all countries. 

10.5 Patenting Activities in the Computing and Electronics 

Information on the output of R&D activities in the computing and electronics industries can 

provide some additional evidence to support the conclusion we have reached above. Patents 

granted in the US Patent and Trademark Office have been used as an indicator of the results 

of R&D. As has been stated in the OECD Patent Manual, "... the special proximity of 

patents to the output of industrial R&D and other inventive and innovative activities means 

that there is no other equivalent indicator for this purpose" (OECD 1994b, p. 16). The US 

Patent and Trademark Office has been used as a source of patent data. The USA is a large 

market and, thus, regisfration of inventions in the US Patent and Trademark Office may be 

an important component of the marketing strategy of firms located in different countries. 

Besides this, "... the US laws require a very detailed disclosure of the invention", and the 

procedure of granting a patent "... can sometimes take as long as five years" (p. 22), which, 

in our view, can provide an assurance of the quality of the registered inventions. The 

country of origin of patents is determined by the residence of the inventor (US Patent and 

Trademark Office 1994, p. 1). In the Fractional Count Report, which has been used as the 

source of data, multiple patent counts among product field categories are eliminated (p. 2). 

The only problem that may arise in using data from the US Patent and Trademark Office 

for cross-counfry analysis of the numbers of patents granted is related to possible over-

representation of the USA. As has been noted in the OECD Patent Manual, inventors 

usually apply for a patent to his own counhy's patent office (OECD 1994b, p. 42). For this 

reason, although the numbers of patents granted by the US inventors have been presented in 

Table 10.3, we will confine the analysis to the numbers of extemal patents registered by 

non-residents of the USA. 

The numbers of patents granted in the computing and elecfronics by the US Patent and 

Trademark Office to inventors from twenty five countries (including the USA) for the 

1970-1995 period are shown in Table 10.3. The second panel of this table also shows the 
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shares of patents originated from particular countries in the total number of extemal 

patents. Countries in the list are sorted in descending order according to the number of 

patents granted in 1995. 

During the 1970-1995 period most of the patents granted to inventors resident outside the 

USA originated from Japan. In 1970 Japanese inventors registered almost 22 per cent of all 

extemal patents. By 1995 this share rose to more than 65 per cent. Germany followed 

Japan. In 1995 the number of patents granted to German inventors was 1.8 times greater 

than in 1970. However, over the period the share of Germany decreased dramatically, from 

more than 20 to 6 per cent of all extemal patents. Shares of other developed countries 

exhibited similar trends. Thus, for example, the share of France decreased from 11.5 to 4.6 

per cent, the share of the United Kingdom fell from 18 to 4 per cent, and the share of the 

Netherlands fell from 6.3 to 2.1 per cent. 

The numbers of patents granted to inventors from Asian countries, by contrast, increased. 

The most remarkable is the case of South Korea. In 1970-1980 no patents were registered 

by South Korean inventors. In 1985 they were granted four patents, in 1990 eighty nine, 

and by 1995 this number reached 651, which accounted for more than 5 per cent of all 

extemal patents. The number of patents originated from Taiwan also rose dramatically over 

the period. In 1970 Taiwan's inventors had no patents registered in the USA. During 1980-

1990 the number of patents granted to Taiwan exceeded the number of South Korean 

patents. In 1990 patents granted to inventors from Taiwan accounted for 1.07 per cent of all 

extemal patents, while the share of South Korea was equal to 1.02. In the 1990s, however, 

in spite of marked growth in the numbers of patents generated in Taiwan, from 93 patents 

for 1990 to 414 for 1995, Taiwan lost its leading position among Asian countries other than 

Japan. In 1995 Taiwan's patents constituted 3.3 per cent of all extemal patents, which was 

below the share of South Korea. 

In Singapore in the 1990s there was a significant increase in patenting activity. In 1990 

inventors from Singapore registered seven patents, in 1995 twenty four, which was, 

however, less than half the number of patents originated from Austi-alia. In 1995 Hong 

registered 13 patents and China 12 patents. The number of patents granted to other Asian 

countiies was very small. Thus, in 1995 Thailand and Malaysia had one patent granted 

each. The Philippines and Indonesia had no patents registered in that year. 
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We can conclude that the analysis of patent data has shown that in Asian countries, except 

Japan, South Korea and Taiwan, R&D activities did not generate results comparable with 

those in developed countries, such as Germany, France, the United Kingdom, the 

Netherlands, Canada, Sweden and Italy. This finding confirms the conclusion that has been 

made earlier: that high value added and high eamings production activities, such as R&D, 

did not play a significant role in the computing and elecfronic production in most Asian 

countries. 

10.6 Conclusions 

Several conclusions can be made on the basis of the analysis undertaken in this chapter: 

1. Panel regression tests have shown a marked difference between developed economies 

and the four Asian countries included in the data sample. For developed countries 

stmctural change in manufacturing towards a greater proportion of industries of high 

income generating potential, such as the computers and elecfronics, is positively 

correlated with growth of value added and productivity and negatively correlated with 

employment growth within the manufacturing sector. For the four Asian countries 

stmctural change is positively correlated with growth of employment, but the panel 

regression results do not allow us to draw any conclusion about correlation with growth 

of value added and productivity. This indicates that there are significant differences 

between individual Asian countries. 

2. For all non-Asian developed countries considered in this chapter, industries of high 

income generating potential exhibited higher rates of productivity growth than other 

manufacturing industries, at least at some periods of time. The pattem of distribution of 

productivity growth in Asian countries considered here, except for Singapore, was 

dramatically different to that in developed non-Asian countries. In South Korea, in the 

second half of the 1980s and the early 1990s, industries of high income generating 

potential were gaining significance in the composition of employment at a higher rate 

than in the stmcture of manufacturing value added. In Japan, the Philippines and India 

there were no sharp differences between the trends for value added and for 

employment, indicating that there were no marked differentials in productivity growth 

across manufacturing industries. 

3. Although in the 1980-1990s productivity in the computing and elecfronics industries 

increased in all countries, in the 1990s the difference between the developed countries 
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and East Asian economies in terms of the achieved productivity levels was marked. 

Among Asian economies, in South Korea, Singapore and Hong Kong the growth of 

productivity was quite pronounced, and productivity levels approached the levels 

achieved in some developed economies. In the other Asian countries considered here, 

productivity levels remained significantiy below those of tiie developed economies. In 

some countries, and in many East Asian countries in particular, there was no marked 

difference between the productivity levels in the computing and elecfronics industiies 

and in the overall manufacturing sector. Besides this, in these countries productivity 

levels in computers and elecfronics were very low. These facts imply that the income 

generating potential of the computing and elecfronics industries was not fully realised in 

these countiies. Thus, changes in the stiiicture of manufacturing production towards a 

greater proportion of industries characterised by high income generating potential, 

according to the world's benchmark, is not a sufficient condition for achieving high 

levels of competitiveness, defined in terms of high sustainable living standards. 

4. A combination of high values of the share of intermediate goods, and low values of the 

share of wages, in the composition of gross output generated in the computing and 

electronics industries provides a basis for making a conclusion that knowledge-

intensive, generating high value added and high eamings, production activities did not 

play a significant role in the computing and electronic production of most Asian 

countries. It is rather reasonable to presume that assembly of final products and highly 

automated production of electronic components were the most typical types of 

production activities in these countries. 

5. The analysis of patent data has shown that in Asian countries, except Japan, South 

Korea and Taiwan, R&D activities did not generate results comparable with those in 

developed countries, such as Germany, France, the United Kingdom, the Netherlands, 

Canada, Sweden and Italy. This finding confirms the conclusion that high value added 

and high eamings production activities, such as R&D, did not play a significant role in 

the computing and elecfronic production in most Asian countries. 

We can conclude that the analysis undertaken in this chapter has provided a basis to infer 

that high income generating potential, which characterises the computing and electronics 

industries according to global benchmark indicators, was not fully realised in many 

countiies, and particularly in the East Asian countries. In the next chapter we will extend 
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the research by incorporating a cross-counfry comparison of wages earned by employees in 

the computing and electronics, the textiles and clothing and total manufacturing industries. 
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Appendix: Chapter 10 

Chart 10.A1 
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CHAPTER 11 

COMPUTERS AND ELECTRONICS: 

CROSS-COUNTRY ANALYSIS OF DYNAMICS IN LABOUR COSTS 

The analysis of productivity, value added and the stmcture of production, undertaken in the 

previous chapter, has indicated that the high income generating potential of the computing 

and elecfronics industries was not fully utilised in many countries, and in particular was not 

fully utilised in East Asian economies. In this chapter we will analyse to what extent a 

relatively high potential of the computing and elecfronics industries to fransfer the 

generated economic wealth to the employees in the form of wages was realised in different 

economies. This will also relate to the question of the extent to which the expansion of the 

computing and elecfronics industries relied on low wages rather than other competitive 

factors. 

The data on wages per employee, which are used in this chapter, are expressed in current 

US dollars and, thus, represent labour costs incurred in manufacturing production in 

different countries on a comparable basis. A cross-industry and a cross-country analysis 

based on information on wages per employee, measured in current US dollars, can help to 

get a better understanding of the implications of production activities in particular 

manufacturing sectors of different economies. 

First we will analyse whether stmctural change towards an industrial stmcture of a higher 

income generating potential in the manufacturing sector was positively correlated with the 

eamings of employees in different economies. In the second section a cross-country 

comparison between the trends in wages per employee eamed in the manufacturing sectors 

will be undertaken. In the next section, the analysis will be extended by testing the 

hypothesis that manufacturing labour costs have been converging across developed and 

East Asian economies. In the fourth section the pattern of change in the composition of 

manufacturing wages and employment over time will be considered. Such an analysis can 

provide information whether eamings growth was more pronounced in industries of high 

income potential, in different economies. In the fifth section this analysis will be 

supplemented by an assessment of the relative rates of growth of wages per employee 

across manufacturing industries. In the sixth section we will analyse whether wage costs in 

the computing and electronics industries differed from wage costs in other manufacturing 

sectors. Finally, in the seventh section, we will test whether wages per employee in the 
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computing and electronics sectors of different countries were correlated with the stmcture 

of elecfronic production and with the output of technological innovation. The results of the 

research undertaken in this chapter are pulled together in the last section. 

11.1 Tlie Correlation between Structural Change in Manufacturing 

and Wage Growth 

Manufacturing industries differ significantiy in terms of thefr potential to generate 

economic wealth and to transfer this wealth to employees in the form of wages (see Chapter 

4). The objective of this section is to investigate whether stmctural changes towards a high 

income generating potential in manufacturing were associated with growth in the wages of 

employees in the manufacturing sector in different economies. For this purpose, we will 

test whether there is a positive correlation between stmctural change in domestic 

manufacturing production (value added) and growth of wages, employment and wages per 

employee. It is not our aim to determine causality between the variables, nor do we imply 

that the dependent variables are the only factors with which stmctural change in 

manufacturing value added is associated. The purpose of the panel regression tests, 

undertaken in this section, is to find out whether the variables are positively correlated and, 

if it is so, whether such a positive correlation is the prevailing situation for different groups 

of economies. 

Table 11.1 presents the results of panel regression tests between stmctural change of 

domestic manufacturing production (value added) and growth of wages, employment (see 

also Table 10.1, Chapter 10) and wages per employee in manufacturing sector. A fixed 

effects model has been used (for a description see Section 5.2.1, Chapter 5). The values of 

the Index of the Long Run Income Potential of manufacturing value added, in logarithmic 

form, have been used as an independent variable, and logarithms of the values of 

manufacturing wages, employment, and wages per employee as dependent variables. The 

data set used for these tests is exactly the same as the one that has been used in earlier panel 

regressions, testing for correlation between stmctural change in manufacturing and value 

added, employment and productivity (see Chapter 10). The data set covers thirteen 

countries for the period 1981-1995. 

The data are unbalanced, the number of observations for individual countries depends on 

the availability of the data (see the notes. Table 11.1). The sample is subdivided into two 

sub-samples: the first consists of four Asian countries, India, South Korea, the Philippines 
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Table 11.1 Regression Results of the Effects of Structural Change on Growth of 
Manufacturing Wages, Employment and Wages per Employee 

Independent variable - In of values of the Index of Long Run Income Potential 
of Manufacturing Value Added 

Coeff-t t-ratio R-sq. Number of SEE Ftest Critical 

Wages 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)^ 

Employment * 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)^ 

Wages per 
Employee 

All countries 
(13)' 

Asian countries 
excl. Japan (4)^ 

Other countries 
incl. Japan (9)^ 

adj. observations (A,3=A„B,) F value 

Dependent variable - In of values of Manufacturing Wages 
(bill. curr. $ US) 

10.95 9.00 0.969 

10.80 6.69 0.883 

155 

50 

12.86 3.24 

6.11 10.16 

5.13 

3.70 

11.80 4.30 0.956 105 6.74 0.69 4.63 

Dependent variable - In of values of Manufacturing Employment (mill.) 

1.39 3.57 0.993 

2.30 3.95 0.988 

-3.68 -7.32 0.998 

155 

50 

105 

1.31 5.43 

0.80 2.36 

0.23 2.27 

5.13 

3.70 

4.63 

Dependent variable - In of values of Manufacturing Wages 
per Employee (th. curr. $ US) 

9.57 8.65 0.929 

8.50 6.85 0.910 

15.48 5.70 0.576 

155 

50 

105 

10.61 3.46 5.13 

3.61 11.75 3.70 

6.61 0.98 4.63 

Notes: l. AUS (81-85, 87-91), CAN (81-95), DEU (81-93), ESP (81-92), GBR (81-92), ITA (89-91), 
SWE (81-94), USA (81-95), IND (81-92), JPN (85-95), KOR (81-94), PHL (83-92), SGP (81-94); 

2. IND (81-92), KOR (81-94), PHL (83-92), SGP (81-94); 

3. AUS (81-85, 87-91), CAN (81-95), DEU (81-93), ESP (81-92), GBR (81-92), ITA (89-91), 
SWE (81-94), USA (81-95), JPN (85-95); 

4. As presented in Table 10.1. 

Source: Estimates based on Production Statistics, from lEDB database. 
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and Singapore, and the second consists of nine developed countries (see the notes, Table 

11.1). 

The results of the regression tests between stmctural change in manufacturing value added 

and growth in employment are exactiy the same as those presented in Table 10.1. The 

results of panel regression tests between stmctural change in manufacturing and growth in 

wages and in wages per employee are similar to the results reported in Table 10.1 for 

stmctural change and growth in value added and productivity. The regression results for the 

sample consisting of all thirteen countries show a positive correlation between stmctural 

change in domestic manufacturing production and growth in manufacturing wages. The 

results of panel regression for the data sample covering four Asian countries should be 

rejected on the basis of F test. These results imply that there is a significant variation in 

individual countries' coefficients. The results of another panel test, for developed countries, 

are statistically significant. These results indicate a positive correlation between the 

variables, with a coefficient on the dependent variable higher than the coefficient obtained 

on the basis of testing the aggregated sample, namely 11.8 by comparison with 10.95. 

The results of the panel regressions which test for correlation between stmctural change 

and wages per employee, show that there are statistically significant coefficients for the 

aggregated data sample, covering all thirteen countries, and for one smaller sample, 

incorporating nine developed countries. Both coefficients are positive, and the coefficient 

on the dependent variable for developed countries is higher than the coefficient for the 

aggregated sample, namely 15.48 and 9.57 respectively. The results of the regression for 

four Asian countries should be rejected on the basis of F test, and, thus, do not allow us to 

draw any conclusion about the correlation between the variables. 

To summarise, the panel regression tests have shown a marked difference between the 

developed economies and the four Asian countiies included in the data sample. For the 

developed countiies stiiictural change in domestic manufacturing production towards a 

stiiicture with high income generating potential is positively correlated with growth of 

wages and wages per employee, and negatively correlated with employment growth. For 

four Asian countiies stmctural change in manufacturing value added is positively correlated 

with growth in employment, while the results do not allow us to draw any conclusion about 

the correlation between stmctural change and growth in wages and in wages per employee. 
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In the next section we will undertake a cross-country comparison of frends in eamings of 

employees in the manufacturing sector. 

11.2 Trends in Manufacturing Labour Costs in Different Economies 

Chart 11.1 presents frends in wages per employee, expressed in current US dollars, in the 

manufacturing sector for twenty two countries for which the data on wages and 

employment are available, over the period 1977-1992. Countries in the list are sorted in the 

descending order, according to the value of wages per employee for 1992, and allocated 

into five groups. The differences between the developed countries and the Asian countries, 

excluding Japan, in terms of the level of wages per employee were quite marked. Fourteen 

developed countries, including Japan, belong to the first three groups, while the Asian 

countries are concenfrated in the fourth and the fifth groups. 

In 1992 in France the average wage per employee was the highest among all twenty two 

countries. In Italy over 1977-1992 wages per employee grew at an average annual rate of 

12.7 per cent, reaching by the end of the period almost the same level as in France. In 

Germany and the Netherlands manufacturing labour costs were also high, accounting to 94 

and to 86 per cent respectively of the highest level in 1992. In Japan wages per employee 

increased more than fourfold over the period, and in 1992 were slightly lower than in the 

Netherlands. 

At the beginning of the period in Denmark wages per employee were the highest among all 

countries. By 1992 Denmark occupied the sixth position, followed by Sweden. In the USA 

and Canada wages per employee decreased relative to the levels of some other developed 

countries. In 1985 wages per employee in the USA were the highest of all countries, but the 

influence of the devaluation of the US$ after 1984 is evident in the rise of wage levels in 

many other countries relative to the US from 1985. The average wage per employee in 

manufacturing production in the United Kingdom was moderately high. In 1992 the United 

Kingdom occupied the tenth position among the twenty two countries. 

In freland during the 1977-1992 period wages per employee were growing at an average 

annual rate of 10.2 per cent, although from a relatively low base. In 1977 the average wage 

per employee was equal to US$5,800, which was 44 per cent of the average wage in tiie 

USA at that time. In 1992 the average wage in the manufacturing sector of freland 

amounted to 85 per cent of the US average wage. 
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Chart 11.1 
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In Ausfralia the average wage more than doubled over the period, reaching US$23,200 by 

1992. In Spain at that time labour costs were slightiy below than in Ausfralia. In New 

Zealand in 1992 the average wage accounted for less than 58 per cent of the US average 

wage. 

All Asian countries considered in this section, except Japan, belong to the fourth and the 

fifth groups. During the 1977-1992 period the highest wage per employee among these 

countries was eamed in the manufacturing sector of Singapore. However, in 1992 the 

average wage in this country accounted for only 37.3 per cent of the average in France. In 

Taiwan, South Korea and Hong Kong average wages were also significantly higher than in 

the Asian countries of the fifth group, but lower than in the developed economies. Thus, in 

1992 in Taiwan the average manufacturing wage was 14.7 times higher than in Indonesia, 

but only one third of that in France. In South Korea and in Hong Kong the average 

manufacturing wage was close to, but a littie lower, than that in Taiwan. 

In some countries of the fifth group manufacturing wages per employee were growing at 

relatively high rates during the period, comparable with the rates of growth in the 

developed countries. Thus, in the Philippines the average manufacturing wage was growing 

at a rate of 7.1 per cent per annum and in Malaysia at 6.8 per cent per annum. However, the 

levels reached in these countries by 1992 remained far below the levels of wages in the 

developed economies. In Malaysia the average manufacturing wage amounted to 10.4 per 

cent, in the Philippines 7 per cent, in India 3.1 per cent and in Indonesia 2.4 per cent of the 

average wage in Germany at that time. 

In summary, during the 1977-1992 period the differences between labour costs in the 

manufacturing sectors of the developed and of Asian countries, excluding Japan, were 

marked. Labour costs in the manufacturing sectors of Malaysia, the Philippines, India and 

Indonesia were particularly low. In Taiwan, South Korea and Hong Kong average wages 

were significantiy higher than in other Asian countiies, considered in this section, but lower 

than in the developed economies. The disparities between the labour costs in manufacturing 

sectors of the developed and of Asian countries were growing over time. In the next section 

we will test these findings statistically. 
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11.3 Tests of Convergence in Manufacturing Labour Costs; 

Developed and Asian Countries 

Chart 11.2 shows the standard deviation of logarithms of wages per employee for the 1977-

1992 period. This information provides a basis for analysing changes in cross-country 

disparities in the labour costs of manufacturing production. The sample consists of the 

twenty two countiies for which the data on wages and employment are available. Trends in 

the standard deviation for disaggregated samples, consisting of fourteen developed 

countries, eight Asian countries, and eighteen countries (the fourteen developed and four 

Asian countries: Hong Kong, South Korea, Singapore, and Taiwan) are also shown on the 

first panel of Chart 11.2. The second panel of the chart presents the trends for the eight 

Asian countries and for two further disaggregated samples. 

The trend in the values of the standard deviation for the complete sample indicates that in 

the first half of the 1980s there was a marked tendency to convergence of labour costs 

across the twenty two countries (standard deviation declining). However, since 1985 the 

frend was reversed, with a tendency to divergence became quite evident. The value of the 

standard deviation for 1992 exceeded the initial value for 1977. Thus, there was no 

convergence of labour costs of manufacturing production across the twenty two countries 

over the full period. 

The frend in the standard deviation for the fourteen developed countries indicates overall 

convergence between manufacturing labour costs in these countries, although at a slow 

pace. The labour costs of the eight Asian countries were diverging. Growing disparities 

between manufacturing wages per employee in these countries was especially marked in 

the late 1980s and early 1990s. 

The lower panel of Chart 11.2 shows trends in the standard deviation of the logarithms of 

wages per employee for the sample consisting of the eight Asian countries, and for two 

more disaggregated samples. The first of these samples consists of Hong Kong, South 

Korea, Singapore and Taiwan, and the second of Indonesia, India, Malaysia and the 

Philippines. The values of the standard deviation for the fu-st sample exhibited a downward 

frend, thus indicating convergence of labour costs across the four countries. The trend for 

the second sample indicates divergence of wages per employee over time. The gap between 

the trends for the two disaggregated samples was widening, particularly for the late 1980s 

and early 1990s. The growing disparity in labour costs between the two groups of countries 
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Chart 11.2 
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was reflected in a relatively steep upward of the trend for the sample consisting of all eight 

Asian countries. 

Downward frends in the values of the standard deviation for the samples consisting of 

eighteen countries, fourteen developed and four Asian countries (Hong Kong, South Korea, 

Singapore and Taiwan) are indicative of convergence of labour costs across these countries 

(see the fu-st panel, Chart 11.2). In 1992 the value of the standard deviation for the eighteen 

country sample was greater than for the fourteen developed country sample, indicating that 

the disparity between labour costs across the eighteen countries was greater than that across 

the fourteen countries. However, the diminishing gap between the two trends over time 

implies that wages per employee in the four Asian countries (Hong Kong, South Korea, 

Singapore, and Taiwan) were converging with the levels in developed economies. 

In summary, the tests of convergence of manufacturing wages per employee for the period 

1977-1992 have confirmed that there was no convergence across all twenty two countries 

and across the eight Asian countries considered in this section. In Indonesia, India, 

Malaysia and the Philippines there was also no convergence of manufacturing labour costs. 

The tests for the other samples, consisting of fourteen developed countries, four Asian 

countries. Hong Kong, South Korea, Singapore, and Taiwan, and the combined sample 

incorporating the former two samples, exhibited convergence. Thus, manufacturing wages 

per employee in these four Asian countries were converging with the levels in the 

developed economies. 

11.4 Analysis of the Pattern of Changes in the Composition of 

Manufacturing Wages and Employment 

In this section changes in the composition of manufacturing wages and employment across 

industries in different countries will be considered. The same technique will be applied here 

as has been used for analysing changes in relative productivity across manufacturing 

industries (see Section 10.2, Chapter 10). We will assess changes in tiie composition of 

wages relative to those of employment. The manufacturing stmcture is evaluated according 

to the income generating potential of industrial stmcture. Chart 11.3 shows changes in the 

stmcture of manufacturing wages and employment for selected countries. The values of the 

Index of Long Run Income Potential (ILRIP) are presented in index form, with the value 

for 1981 equal to 100. Because of data limitations, 1983 has been used as the base year for 

the Philippines and 1985 for Japan. The original values of the Index for Long Run Income 
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Potential, which are useful for a cross-country comparison between the stmctural of 

manufacturing wages relative to that of employment, are shown on Chart ll .Al in the 

Appendix. 

The gap between the values of the Index for wages and for employment was increasing 

over time for all developed countiies presented on Chart 11.3. For some countries this 

tendency was less pronounced than for value added and employment (see Chart 10.5, 

Chapter 10). This indicates that the changes in wages per employee across manufacturing 

industiies were disproportionate to the changes in labour productivity. The situation in 

Asian countries, excluding Japan, was quite complex. Let us briefly consider stmctural 

changes in manufacturing wages relative to those in employment in some individual 

countries. 

In the USA the gap between the values of the Index of Long Run Income Potential for 

wages and for employment was widening over time, indicating that wages per employee 

were growing more rapidly in the industries of high income generating potential than in 

other manufacturing industries. This is so in spite of the fact that both indexes were falling 

over time. By contrast, in Canada wages and employment were increasingly concentrated in 

the industries of high income generating potential. However, this tendency was more 

marked for wages than for employment, and the gap between the frend was widening over 

time. In the United Kingdom there was also a disproportionate increase in wages per 

employee in the industries of high income generating potential, relative to the levels of 

eamings in other manufacturing industries, and the situation was similar in Spain. In 

Germany and Sweden the gap between the values of the Index for wages and for 

employment increased, in spite of marked differences in the dfrection of stmctural changes 

in these countries. 

In Japan the situation was similar to that in most other developed countries. Changes in the 

stmcture of wages and employment that occurred in the late 1980s and early 1990s largely 

contributed to the increased gap between the values of the Index for the two indicators. 

The situation in other Asian countiies covered in Chart 11.3 was less uniform than in the 

developed countries. India was the only counfry for which the gap between the values of 

the Index of Long Run Income Potential for wages and employment was widening over 

time. 
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Chart 11.3 
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In Singapore, South Korea and the Philippines there were no sharp differences between the 

trends in the stmcture of manufacturing wages and employment. However, the differences 

between these countiies were significant. In Singapore there were two periods when the 

trends for these two variables deviated from each other: in the early 1980s and in the mid 

1980s. By 1990 the values of the Index indicating the stmctiire of employment approached 

the values of the Index for wages, and since that time the gap between the two trends 

remained virtually unchanged. 

In South Korea the situation was different from that in Singapore and very different from 

that in the developed countries. In the 1980s the trends in stmctural change in 

manufacturing wages and employment were virtually identical. In the 1990s the trend for 

wages deviated from the frend for employment, but in the contrast with the situation in 

most other countries, the pace of stmctural change of manufacturing employment exceeded 

that of wages. This implies that in South Korea wages per employee in the industries 

characterised by high income generating potential were growing more slowly than in other 

manufacturing sectors. In the Philippines the value of both stmctural indicators showed 

significant fluctuations, but between 1983 and 1992 there was little change in the relative 

values of the stmctural indicators for wages and employment. 

In summary, an increase in the gap between the values of the Index for wages and 

employment was a common feature for all developed countries considered in this section. 

This implies that wages per employee in industries of high income generating potential 

were growing relatively more rapidly than in other manufacturing sectors. The situations in 

Asian countries, except Japan, in terms of the changes in the pattem of growth of wages per 

employee in manufacturing industries, were quite diverse. In India the relative trends for 

wages and employment were similar to that in the developed countries. In Singapore, the 

Philippines and South Korea there were no sharp differences between the trends of the 

Index for wages and employment. This fact indicates that there were no marked 

differentials in the growth rates of wages per employee across manufacturing industiies. 

However, in Singapore and the Philippines at particular periods of time wages per 

employee in industties of high income generating potential were growing more rapidly than 

in other industries. In South Korea, on the contrary, wages per employee in the industries 

characterised by high income generating potential were growing more slowly than in other 

manufacturing sectors. In the next section we will extend the analysis of the pattem of 
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relative changes in labour costs across manufacturing industries in different countries by 

assessing the corresponding growth rates. 

11.5 Relative Growth of Wages per Employee 

in Manufacturing Industries 

Growtii rates of wages per employee for twenty two manufacturing industries for the 1985-

1992 period, for selected countries, are shown on Chart 11.4. The trend lines of the growth 

rates across industries are also shown. Countries are selected according to the availability of 

the data and to the statistical significance of the coefficients in tiie equations for the frend 

lines. Manufacturing industries are marked (on the horizontal axes) according to the overall 

composite rank corresponding to the income generating potential of particular industries 

(see Table 4.4 and Table 4.5, Chapter 4). 

For all developed countries presented in Chart 11.4, the trend lines slope down, which 

indicates that in industries characterised by high income generating potential wages per 

employee exhibited higher rates of growth than in other manufacturing sectors. 

In two Asian countries presented on Chart 11.4, South Korea and India, the situations were 

very different. The slope of the trend line for India is similar to the slopes of the trend lines 

for developed countries. For South Korea the trend line is upward sloping, which implies 

that in South Korea wages per employee in the industries of high income generating 

potential in South Korea grew less rapidly than those in other manufacturing industries. 

These findings confirm, on a more limited sample, the conclusions made in the previous 

section. In the developed countries wages per employee in the industries characterised by 

high income generating potential exhibited higher rates of growth than in other 

manufacturing sectors. In two Asian countries considered in this section, the situations were 

very different. In the next section we will consider changes in labour costs in the computing 

and electronics industries relative to other manufacturing sectors of different economies. 

11.6 A Cross-Industry Comparison of Wage Costs: Computing and 

Electronics, Textiles and Clothing, and Total Manufacturing 

In this section we will analyse whether the computing and elecfronics industries contiibuted 

to the emergence of the trends in the distribution of wage growth across manufacturing 

industries described in the previous sections. 
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Chart 11.4 
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For this purpose we will analyse the differentials between the levels and growth rates of 

wages per employee in three manufacturing sectors: computing and electronics, textiles and 

clothing, and total manufacturing. Information on wages per employee in these 

manufacturing sectors for sixteen countiies for the 1985-1992 period is presented in Table 

11.2. Countries are listed in descending order according to the value of wages per employee 

in the computing and elecfronics industries in 1992. Several observations can be made on 

the basis of the information presented. 

First, differences between countries according to the relative values of wages per employee 

in the computing and elecfronics industries were striking. In 1985 in the USA labour costs 

in computing and elecfronics production were the highest among all countries considered 

here, at US$26,500 per employee, and this level was very much higher than in other 

countries. In Germany, for example, wages per employee amounted to 57 per cent of the 

US level, while in the United Kingdom the figure was 45 per cent and in Japan 46.5 per 

cent. There were also distinct differences across Asian economies in terms of labour costs 

per unit of employment. In Singapore wages per employee constituted 25 per cent of the 

labour costs in the computing and electronics sector of the USA while for Hong Kong, 

South Korea and Malaysia the figures were 16.5 per cent, 13 per cent and 12 per cent 

respectively. In some Asian countries for which the data are available, labour costs were 

especially low in comparison with those in the developed economies. Thus, in the 

Philippines labour costs per unit of employment in electronic production amounted to 

US$1,800 and in India toUS$ 1,500, constituting 6.7 per cent and 5.6 per cent of the US 

level respectively. 

By 1992, reflecting currency changes and other factors, the highest labour costs in the 

computing and elecfronics industiies were in Germany, at more than US$40,000 per 

employee. In the USA wages per employee were also high, at US$35,000 per employee, 

although they were much lower relative to other countries than in 1985. In the other 

developed countiies labour costs increased substantially, approaching the highest achieved 

level. Thus, for example, wages per employee in the United Kingdom amounted to 70 per 

cent, and in Japan to almost 80 per cent, of German level. 

It is quite evident from the information presented in Table 11.2 that, in some Asian 

countries, wages per unit of employment in the computing and electi-onics industiies were 

increasing relative to the levels of the developed economies. Thus, in Hong Kong and 
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Singapore wages per employee accounted for more than 30 per cent, and in South Korea for 

more than 28 per cent, of the level in Germany in 1992. 

Table 11.2 Wages per Employee - Computers & Electronics, 
Total Manufacturing and TextUes & Clothing, 
1985-1992 

Germany 

USA 

Netherlands 

Sweden 

Japan 

Canada 

United Kingdom 

Spain 

Australia 

Hong Kong 

Singapore 

South Korea 

Malaysia 

Philippines 

India 

Indonesia 

Computers 
& 

Electronics 

85 

15.0 

26.5 

17.5 

11.9 

12.3 

19.9 

11.8 

8.6 

12.8 

4.4 

6.6 

3.5 

3.2 

1.8 

1.5 

na 

92 

40.6 

35.0 

33.9 

32.4 

31.8 

31.2 

28.5 

28.1 

24.6 

12.9 

12.7 

11.5 

3.8 

2.9 

1.6 

1.1 

Total 
Manufacturiig 

(th. current 

85 

14.1 

22.7 

17.0 

11.7 

13.6 

19.2 

10.8 

7.4 

12.9 

4.6 

7.2 

3.5 

3.1 

1.3 

1.1 

0.9 

US$) 

92 

36.3 

29.2 

33.2 

30.2 

32.7 

28.7 

25.3 

22.1 

23.2 

11.1 

14.4 

11.8 

3.8 

2.5 

1.1 

0.9 

Textaes & 
Clothing 

85 

9.8 

13.1 

12.6 

9.2 

8.8 

12.6 

7.0 

5.5 

10.4 

4.7 

4.3 

2.7 

2.1 

1.0 

1.0 

0.6 

92 

25.2 

17.4 

25.9 

23.9 

20.3 

19.4 

16.5 

15.7 

18.2 

10.3 

8.8 

9.2 

3.0 

1.8 

0.9 

0.8 

Average Annual 
Growth Rates 

1985-1992 

C&E 

15.24 

4.06 

9.94 

15.33 

14.48 

6.61 

13.39 

18.53 

9.78 

16.62 

9.77 

18.70 

2.55 

7.48 

1.10 

na 

VO 

Man. 

14.42 

3.68 

10.03 

14.53 

13.28 

5.94 

12.92 

17.00 

8.71 

13.53 

10.30 

19.11 

2.92 

10.52 

-0.08 

-0.73 

T&C 

14.47 

4.16 

10.87 

14.55 

12.71 

6.36 

13.10 

16.32 

8.29 

12.07 

10.63 

18.98 

5.37 

9.48 

-0.84 

2.33 

Source: Estimates based on Production Statistics, from lEDB database. 

But in some other Asian countries labour costs decreased relative to the highest achieved 

level, and hence remained relatively low. For example, in computing and electronics 

production in Malaysia wages per employee accounted for less than 10 per cent and in 

India for less than 4 per cent of the German level. The data for Indonesia for 1985 are not 

available, so it is impossible to evaluate changes in the relative value of wages per 
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employee over time. But in 1992 in Indonesia labour costs were especially low relatively to 

those in other countries, at US$1,100 per employee, which was less than 3 per cent of wage 

costs in the computing and elecfronics industries in Germany. 

Second, in most countries wage costs per unit of employment in computing and electronics 

production exceeded wage costs in the overall manufacturing sector. However, with respect 

to the relative values of wage costs in these two sectors, the differences between the 

developed non-Asian countries and the Asian countries were quite noticeable. Wages per 

employee in the computers and electronics were 11.5% higher on average than in total 

manufacturing in the eight developed countries, while in the seven East Asian countries 

(including Japan) they were 0.6% lower. 

In most developed non-Asian economies wages per unit of employment in the computing 

and elecfronics industries were higher than in total manufacturing sector. Australia was the 

only country, among all developed non-Asian economies considered here, where in 1985 

wages per employee in total manufacturing were slightly higher than in the computing and 

electronics industries. In all developed non-Asian countries, except the Netherlands, wages 

per employee in the computing and elecfronics industries were growing at a higher rate than 

in total manufacturing. 

In Japan wages per employee in the computing and elecfronics industries were growing 

more rapidly than in total manufacturing. However, in 1992, as in 1985, wages per unit of 

employment in the overall manufacturing sector were higher than in the computing and 

electronic industries. 

A comparison between the wage costs in computing and electronics relative to the overall 

manufacturing sector in other Asian countries reveals a diverse situation. In 1985 in Hong 

Kong and in Singapore wage costs in manufacturing were higher than in the computing and 

electronics. In Hong Kong wages per employee in the computing and electronics industries 

were growing more rapidly than in total manufacturing, and by 1992 wages per employee 

in the computing and electronics industries were higher than in total manufacturing. In 

Singapore the situation was different. Over 1985-1992 the rate of growth of wages per 

employee in manufacturing was higher than in computing and elecfronics. However, at the 

end of the period wages per employee in computing and electronic production remained 

below the level of eamings in total manufacturing. In South Korea the situation was similar 

to that in Singapore, except that in 1985 wages per employee in the computing and 
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electronics industries were at exactly the same level as in total manufacturing. In Malaysia 

and in the Philippines wages per employee in total manufacturing were also growing more 

rapidly than in the computing and elecfronics industries. As a result, by the end of the 

period, in Malaysia eamings per employee in the computing and electronics industries were 

equal to those in total manufacturing, in spite of being higher in 1985. In the Philippines the 

average wage per employee in the computing and elecfronics was below the corresponding 

level in total manufacturing in 1992, as it was in 1985. Data on wages per employee for the 

computing and elecfronics sector in Indonesia are available only for 1992, at which time 

wages per employee in these industries were higher than in total manufacturing, although 

they stood at a very low level relative to that of other countries. 

Third, in all countries except Hong Kong, wages per unit of employment in the computing 

and elecfronics industries in 1985 were higher than in textiles and clothing. In most 

developed countries the average annual growth rate of wages per employee in computing 

and electronics exceeded that in textiles and clothing. In some developed and in most of 

Asian economies considered in this section (see Table 11.2), wages per employee in the 

textiles and clothing were growing more rapidly than in the computing and electronics 

sectors. Thus, for example, in the USA in 1985-1992 in the textiles and clothing wages per 

employee were growing at 4.16 per cent, while in the computing and electronics at 4.06 per 

cent per annum. In the Netheriands the corresponding rates were 10.87 and 9.94 per cent 

respectively. 

Wages per employee, in the logarithmic form, for the period 1985-1992 for the computing 

and elecfronics industries of the fourteen countries for which the data are available, are 

shown on Chart 11.5. The countries are listed in the descending order, according to the 

value of the average wage per unit of employment for 1992, and subdivided into four 

groups. 

There were marked differences between the countiies in terms of both the levels and 

growth rates of wages per employee. In the developed countries (the fu-st and the second 

panels of Chart 11.5) wages per employee were growing more rapidly in tiie countiies in 

which the initial level was lower relative to other countries. Thus, convergence in wages 

per unit of employment was evident across these countries. 

For Asian countries, excluding Japan, the picture is not uniform. The frends in wages per 

employee in the computing and elecfronics industiies for the countries presented on the 
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tiifrd panel of the chart differ distinctly from those presented on the fourth panel. Among 

three Asian countries presented on the third panel, in 1985 wages per employee were 

lowest in South Korea and highest in Singapore (see Table 11.2). Growth rates of wages 

per employee in these countries were inversely correlated with the initial relative levels of 

eamings per unit of employment. Thus, in South Korea the annual rate of growth was the 

highest, 18.7 per cent, in Hong Kong it was 16.6 per cent and in Singapore the lowest, at 

9.8 per cent per annum. Thus there was convergence in wages per employee in these 

industries across these three Asian economies. Besides this, the high rates of growth 

achieved in these countries relative to those in many developed economies indicate some 

convergence of these three Asian economies with the developed countries, in respect to 

wages per unit of employment in the computing and electronics industries. 

Chart 11.5 
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For other three Asian countries presented on the fourth panel of Chart 11.5 - Malaysia, the 

Philippines and India - the situation was very different. At the beginning of the period 

wages per employee in the computing and electronics sectors of these economies were 

lower than in the countries of the thfrd group. In Malaysia in 1985 the average wage per 

employee was higher than in the Philippines and India, at US$3,200 (see Table 11.2). The 

growth rates of wages per employee in the countiies of the fourth group were also low in 

comparison with those achieved in the economies of the thfrd group: 1.1 per cent per 

annum in India, 2.6 per cent in Malaysia and 7.5 per cent in the Philippines (see Table 

11.2). Thus, wages per employee in the computing and elecfronics sectors in the countries 

of the fourth group diverged further relative to the three East Asian countries. Hong Kong, 

Singapore and South Korea, and to most of the developed countries. 

In the next section we will analyse the relationship between the wages per employee in the 

computing and electronics industries and the stmcture of electronic production and the 

output of technological innovation in different economies. 

11.7 Labour Costs in the Computing and Electronics Industries, 

the Structure of Electronic Production and Technological Innovation 

Various factors, not only economic but also political, social and cultural, can influence 

relative levels of eamings across different sectors of economies. Here we will consider just 

some such factors that, in our view, are of the immediate relevance to the topic of the 

thesis. As has been pointed out earlier, there were marked differences across countries with 

regard to specialisation in elecfronic production, technological innovation, and wage costs. 

Table 11.3 presents the results of two types of panel regression tests: one is of the 

association between the stmcture of elecfronic production (in terms of global demand) and 

wages per employee, while the other is of the association between the output of 

technological innovation and wages per employee. Although the issue of the causes of the 

marked differentials between the wages per unit of employment across countries is complex 

and deserves to be analysed in fiirther detailed research. However, in our opinion, some 

tentative evidence presented below can indicate some factors that can be important for 

explaining the differences in the industry stmcture of wages per employee across countries. 

The first two panel regressions test the relationship between the stmcture of elecfronic 

production and the wages per employee. In the first regression the Index of Relative Global 

Demand (see Section 8.1.2, Chapter 8) for elecfronic production has been used as an 
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independent variable, and wages per employee in the computing and elecfronics industries 

has been used as the dependent variable. In the second regression the same variables have 

been used in the logarithmic form. Thus, in this latter case, a relationship between stiiictiiral 

change in elecfronic production and the growth of wages per employee has been tested. The 

data set covers fourteen countiies (see the notes, Table 11.3) for tiie period 1985-1992. 

Table 11.3 Regression Results of the Effects of Structural Change of 
Electronic Production and R&D Output on Wages per Employee, 
Computing & Electronic Industries, 14 countries\ 1985-1992 

Coeff-t t-ratio R-sq. Number of SEE Ftest Critical 

adj. observations (A.,B=A,3.) I'^a*"^ 

Indeperulent variable - values of the Index of Relative Global Demand of 
Electronic Production 

Dependent variable - Wages per Employee - Computers & Electronics 
(th. curr. $US) 

5.197 0.388 0.816 112 2261.36 5.58 4.71 

Independent variable - In of values of the Index of Relative Global Demand of 
Electronic Production 

Dependent variable - In of Wages per Employee - Computers & Electronics 
(th. curr. $US) 

2.012 2.007 0.919 112 8.03 10.86 4.71 

Independent variable - Numbers of Patents Granted (USPTO) -
Computers and Electronics 

Dependent variable - Wages per Employee - Computers & Electronics 
(th. curr. $US) 

0.003 3.759 0.839 112 1976.93 3.36 4.71 

Indeperulent variable - In of Numbers of Patents Granted (USPTO) -
Computers and Electronics 

Dependent variable - In of Wages per Employee - Computers & Electronics 
(th. curr. $US) 

0.285 6.886 0.924 98^ 5.07 2.74 4.46 

Notes: 1. CAN, DEU, ESP, GBR, NLD, SWE, USA, JPN, HKG, KOR, IND, MYS, PHL, SGP; 

2. CAN, DEU, ESP, GBR, NLD, SWE, USA, JPN, HKG, KOR (85-92); 
IND (86, 89-92), MYS (88, 90-92), PHL (87, 91-92), SGP (85, 88-92); 

Source: Estimates based on Production Statistics, from lEDB database. 

The results of the first two panel regressions should be rejected on the basis of F test (see 

for a reference Section 5.2.1, Chapter 5). These results indicate that there is no statistically 
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significant evidence about the correlation between the stmcture of elecfronic production (in 

terms of global demand) and wages per employee, nor between changes in the stmcture of 

elecfronic production and the growth of wages per employee in these industries. 

The other two panel regressions test the relationship, for computers and elecfronics, 

between the output of national technological innovation and wages per employee. In the 

first of these regressions the number of patents granted by the US Patent and Trademark 

Office in the computing and elecfronics has been used as an independent variable, and 

wages per employee in the computing and elecfronics industries is the dependent variable. 

In the other regression the same variables have been used in logarithmic form. So, in this 

case a relationship between the changes in the output of research and development 

activities and the growth of wages per employee in the computing and elecfronics has been 

tested. The data set covers again fourteen countries for the period 1985-1992. The data, 

used for the second regression, are unbalanced, and the number of observations for 

individual countries depends on the availability of the data (see the notes. Table 11.3). 

These two panel tests generate statistically significant results, which indicate a positive 

correlation between the output of national technological innovation and wages per 

employee in the computing and elecfronics industries. This is tme both for levels -

expressed by the numbers of patents granted and the level of wages per employee - and for 

growth rates, expressed as changes in the output of research and development activities and 

the growth of wages per employee. 

In summary, the results of the panel regression tests have shown that, for the period of 

1985-1992, there is no statistical evidence of correlation between the stiiicture of elecfronic 

production, evaluated in terms of relative global demand, and wages per employee in the 

computing and electronics industries. With respect to the effects of innovation activities 

there is some preliminary evidence indicating that the output of national technological 

innovation, expressed by the number of patents granted, is positively correlated with tiie 

wages per employee. Changes in the number of patents are also positively correlated witii 

the growth of wages per employee in the computing and elecfronics industiies. These 

results imply that technological innovation is more likely to be a contributing factor to 

higher relative wages in the computing and elecfronics industiies than is stmctural 

adjustment to global demand shifts. 
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11.8 Conclusions 

There are several main conclusions from the analysis of this chapter. One is that in 

developed countries stmctural change in domestic manufacturing production towards a 

higher income generating potential was positively correlated with the growth of wages and 

wages per employee and negatively with employment growth. In Asian countries such 

stmctural change of manufacturing value added was positively correlated with growth of 

employment, but there is no statistical evidence about the correlation between stmctural 

change of domestic manufacturing production and the growth of wages and wages per 

employee. 

There were distinct differences across Asian economies in terms of wage costs per unit of 

employment in the computing and elecfronics industries and these differences became more 

pronounced over time. In Hong Kong, Singapore and South Korea wage costs in the 

computing and elecfronics industries were moving towards the levels reached in the 

developed economies, while in other Asian countries such a trend was not observed. In all 

Asian countries, except Japan, wage costs in these industries were substantially lower than 

in the developed economies. 

A cross-indusfry comparison of frends in growth of wages per employee has revealed that 

in most developed non-Asian economies wages per unit of employment in the computing 

and electronics industries were higher than, and were growing at a higher rate than, in the 

total manufacturing sector. But in Singapore, South Korea, Malaysia and the Philippines 

wages per employee in total manufacturing were growing more rapidly than in the 

computing and elecfronics industries. In the 1990s in Singapore and South Korea wage 

costs in overall manufacturing production were higher than in computing and electronics, 

and in Malaysia wages per employee in these two sectors were exactiy the same. 

Another conclusion of this chapter is that the output of national technological innovation 

(expressed both in level and growth terms), rather than stinictural alignment to global 

demand frends, is correlated with high and growing levels of wages per employee in the 

computing and electronics industries. 

The overall conclusion of this chapter, emerging from the various type of evidence 

assembled, is that low wage rates remained an important element in the expansion of the 

computing and electronics industries in East Asian up to the 1990s. The chapter thus 
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provides confirmation of the fact that the high income generating potential of the 

computing and electronics industries, to generate strong economic retums to employees in 

the form of wages, was not fully utilised in the East Asian economies. 
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Appendix: Chapter 11 

Chart 11. Al 

Index of Long Rim Income Potential 
USA Wages, Employment 

ai t2 U M ss m 87 88 

- • - Wages -a- Employment — Average level 

Index of Long Rmi Income Potential 
Canada Wages, Employment 

89 90 91 82 99 M 

- Wages - • - Employment ^—Average level 

Index of Long Run Income Potential 
Germany Wages, Employment 

81 82 83 84 85 87 68 89 90 91 92 93 94 

-Wages - • - Employment — Average level 

Index of Long Rmi Income Potential 
United Kingdom Wages, Employment 

81 82 83 84 86 8S 87 

-m- Wages - • - Employment — • Average level 

Index of Long Run Income Potential 
Spain Wages, Employment 

H 1 1 1 1 1 1 1 1 1 1- H 1-
81 82 S3 84 ss 88 87 88 89 90 91 92 93 94 95 

- Wages - • - Employment « * Average level 

Index of Long Rim Income Potential 
Sweden Wages, Employment 

H 1 1 1 I I I -i ( 1 1 1 1 H 
84 S5 88 87 88 89 90 91 92 

-»-EmploymenI .^Average level 

Continued 
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Index of Long Rim Income Potential 
Australia Wages, Employment 

17 S8 so 90 «t 92 93 94 95 

- Wages - • - Employment — Average level 

Index of Long Run Income Potential 
Japan Wages, Emptoyment 

81 S2 S3 S4 85 ss 87 88 89 90 91 92 93 

-Wages -•-Employment ^ ^ Average level 

Index of Long Run Income Potential 
Singapore Wages, Employment 

85 86 87 69 90 91 92 93 94 95 

-Wages -•-Employment —Average level 

Index of Long Run Income Potential 
South Korea Wages, Employment 

81 82 83 84 65 66 67 ss 89 90 91 92 

-Wages -•-Employment ^Averagelevel 

Index of Long Run Income Potential 
Philippines Wages, Employment 

0.75-M 1 h- H 1 1 1 I I 65 86 67 86 69 90 91 ra 93 94 95 

-Wages -e-Employment ^ i * Average level 

Index of Long Run Income Potential 
India Wages, Employment 

-Wages -•-Employment ^Averagelevel 

Source: Estimates based on Production Statistics, from lEDB database. 
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CHAPTER 12 

CONCLUSIONS: INDUSTRIAL STRUCTURE, 

NATIONAL COMPETITIVENESS AND 

THE COMPUTING AND ELECTRONICS INDUSTRIES 

In this concluding chapter we will review and summarise the findings of the previous 

chapters, and supplement them with some additional empirical analysis, in an attempt to 

give tentative answers to the general and specific questions that form the topic of this 

thesis. As has been specified in the Overview, the general questions concern the link 

between industrial stincture and competitiveness. These questions are: at a given stage of 

technological development, is there a particular type of industrial structure that is more 

conducive for the achievement of high levels of national competitiveness and. if so, is such 

an industrial structure either a necessary or a sufficient condition for high levels of 

competitiveness ? 

The specific questions form the basis for the general questions of the thesis. The specific 

questions relate to the importance of a high level of performance in the information 

technology industries (as distinct from competence in applying these technologies in other 

industries) for growth and competitiveness. In particular, in the emerging global economy, 

is a high level of production capability in computing and electronics either a necessary or a 

sufficient condition for the achievement of high levels of national competitiveness? 

As foreshadowed earlier, the issues conceming the link between the information technology 

industries and competitiveness have not been approached directiy, in all their generality and 

complexity, in this thesis, but have been addressed through the experience of particular 

industrialised and developing economies. Cenfral attention is given to considering the role 

of computing and elecfronics industries in the growth and competitiveness of East Asian 

nations over the period 1970-1995. Thus, the specific question with which we have been 

mainly concemed, in large part for its broader implications, is this: to what extent, and in 

what ways, did increased activity in the computing and electronics industries contribute to 

national competitiveness in different industrialised and developing economies and 

particularly in the rapidly developing countries of East Asia over the period 1970-95? 

Even this question has not been addressed in its full generality. Thus, for example, the 

thesis does not incorporate the macroeconomic analyses necessary to estimate the indirect 
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effects of specialisation in the computing and electronics industiies on improvements in 

national competitiveness. Rather, this question is approached through the comparative 

analyses of the stiiictiiral significance of these industries, and of the nature of production 

activities undertaken in them in different economies, with the intention of drawing 

whatever implications are possible from this analysis about issues conceming industiial 

stmcture and national competitiveness. 

In order to give some answers to the general and specific questions of the topic of the 

thesis, outiined above, we will summarise the conclusions emerging from this research in 

the following order. First, the issue of identifying an advanced industiial stmcture will be 

considered. Second, the diversity of manufacturing industries will be discussed, with a 

particular emphasis given to the centrality of the computing and elecfronics industries and 

to the shift to an advanced industrial stmcture that occurred in most countries over the 

period 1970-1996. Third, the differences across the industrialised and East Asian 

economies in the utilisation of the income generating potential of an advanced industrial 

stiiicture, in terms of product segmentation and production process differentials, will be 

outiined. Fourth, as a preparation for considering the impact of the computing and 

electronics industries on East Asian competitiveness, a brief cross-country analysis of 

frends in per capita income will be undertaken. Fifth, the role of the computing and 

electronics industries in the growth and improved competitiveness of the East Asian 

economies will be discussed in terms of the four potential effects of industrial stmcture, 

specified in the Overview - the direct effects, demand growth and increasing retums, 

spillover effects on other industries, and balance of payments constraint effects. Sixth, on 

the basis of these specific conclusions some more general comments conceming the link 

between the computing and elecfronics industries and competitiveness will be made. 

Finally, the question of the relevance of industrial stmcture for national competitiveness 

will be considered. 

12.1. Identifymg an Advanced Industrial Structure 

One conclusion of the thesis, on the basis of the analysis of the manufacturing sector, is that 

it is possible, using economic criteria, to identify the composition of an advanced industrial 

sfructure at a particular time and stage of technological development, and to develop 

methods to compare industrial stmctures across countries and over time. 
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A new method for analysing industrial stmcture, presented in Chapter 4, is based on 

ranking industries, according to particular industry characteristics germane to income 

generation, and constmcting a weighted index of industrial composition. The overall 

rationale for this analysis is that the level of sustainable income which can be provided by 

an industrial stmcture is related to the level of value added per employee and to the extent 

to which the benefits of that value added can be fransferred to employees in the form of 

wages per employee, rather than retained by the owners of capital. For a given level of 

value added or wages per employee, however, the long mn potential of an indusfry 

stmcture must also be associated with the extent to which that stmcture relates to growth 

and change in the global economy. This element is captured by two aspects of the changing 

global demand for products of a given industry (the rate of growth of world exports and the 

industry share of total world manufacturing exports). Knowledge and innovation, particular 

importance of which is widely acknowledged at the current stage of technological and 

economic development, are captured by an indicator of the degree of innovation in an 

industry, R&D intensity. The benchmarking characteristics of the industries are derived on 

the basis of the performance of major developed economies. Although this approach has 

been developed for the manufacturing sector, given the topic of the thesis, the suggested 

methodology could be extended to incorporate other sectors of the economy, given the 

availability of the relevant data. 

An advanced industrial stmcture, identified according to the methodology developed, will 

be one which, other things being equal, will tend to generate high levels of valued added 

and wages per employee in a context of rapid innovation and adjustinent to global markets. 

12.2 The Diversity of Industries and the Shift to an Advanced 

Industrial Structure 

Another important finding of the thesis is the diversity of industiies in terms of their 

potential to generate income, according to the economic criteria developed. The analysis, 

undertaken in Chapter 4, also shows that, in the late 1980s and early 1990s, the computing 

and elecfronics industries played a centi-al role in an advanced industiial stiiicture, being 

ranked the highest among all manufacturing industries in terms of the five criteria as a 

whole. In terms of this composite ranking textiles and clothing and wood and furniture 

occupied the lowest places. 

281 



The thesis demonstrates, especially in terms of the stmcture of exports, in Chapter 5, that 

there was a substantial shift towards an advanced industrial stmcture in most countries over 

the period 1970-1996. This shift was especially pronounced in many East Asian countries, 

but is notable that in some other countries as well, particularly freland, while Indonesia is a 

country in which a shift to a more advanced stmcture of exports did not occur. It is also 

shown, in Chapter 6, that, the global shift towards an advanced industrial stmcture of 

exports was driven substantially by the rise of the computing and elecfronics industries, in 

the East Asian economies in particular. 

12.3 Differences in the UtiUsation of the Income Generating Potential 

of an Advanced Industrial Structure 

As noted above, an advanced industrial structure has been defined on the basis of the 

performance of major developed economies. The income generating potential of an 

advanced industrial stmcture identified in this way may in fact not be realised in a 

particular counfry, in one or both of two related ways. One is that the products produced 

within a given industry may be less complex than those produced in the leading countries, 

for example because the country specialises in relatively simple final or intermediate goods. 

The other is that the processes of production used within a given country may be less 

advanced than in the leading countries. These may, of course, both come together in a 

particular counfry, which produces low price electronic products by simple assembly 

processes based on imported components. 

This implies that such a stiiicture is favourable for generating high levels of welfare, but 

that the actual income levels achieved by different countries will reflect their ability to 

utilise the potential of manufacturing sectors with high values of the composite rank. It is 

possible that some countiies may have high shares of industries characterised by high 

values of the composite rank, however, without the underiying industiial performance 

characteristics. This situation is referred to here as the potential of the industiial stiiicture 

not being utilised. The analysis of industiial stmcture and of stiiictural change can provide 

a good basis for further studies of economic performance in different parts of the worid. 

The empirical analysis undertaken in the thesis has revealed that a marked segmentation 

within the computer and electi-onic industiies existed across developed and East Asian 

economies over the period studied. This segmentation existed both in terms of the types of 
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electronic goods produced and of the production processes used, that is in terms of both 

product and process segmentation. 

Regarding product segmentation, as has been argued in Chapters 8 and 9, tiie East Asian 

countries tended to specialise in less sophisticated elecfronic products, the global demand 

for which was high and growing rapidly, mostiy in the areas of electronic data processing 

equipment, components and consumer electronics. Developed countries tended to specialise 

in technically complex electronic products, for which the global demand was more limited 

and growing more slowly, such as confrol and instmmentation, industrial and medical 

processes, and communications electronic equipment. 

Conceming the nature of the production processes involved there was, as has been 

demonsfrated in Chapters 10 and 11, a general tendency for production activities in the 

computing and elecfronic industries in East Asian economies to involve relatively low 

levels of productivity, value added and labour costs. This was by comparison with the 

situation prevailing generally in the developed countries. With the exception of South 

Korea, Taiwan and to a certain extent Singapore, production activities in these industries in 

the East Asian countries were not supported to a significant degree by the results of 

domestic R&D. 

12.4 Convergence and Divergence in Per Capita Income 

The analysis of indusfry stmcture and the characteristics of the computing and electronics 

industries inherent in the nature of the production activities undertaken in different 

economies, presented in this thesis, enables some answers to be inferred to the questions 

conceming the link between the increased activity in the computing and electronics 

industries and national competitiveness in East Asia. As has been shown in the review of 

recent tests of the convergence hypothesis (Section 1.2 in Chapter 1), persistent polarisation 

in per capita income levels is the prevailing situation. However, some countries, especially 

in East Asia, achieved high rates of economic growth, converging in terms of per capita 

income with the developed economies. First, in this section (12.4), we will evaluate 

changes in the relative levels of per capita income across countries with the purpose of 

finding out in which of the East Asian economies, considered in this study, the 

improvements in national competitiveness were most marked. Second, the findings of the 

research, undertaken in the thesis, will then be reviewed (section 12.5) to consider the 

impact of increased activity in the computing and elecfronics industries on growth and 
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improved competitiveness in the East Asian countiies. This will be undertaken in terms of 

the four potential effects of industiial stincture specified in the Overview - tiie direct 

effects, the demand growth and increasing retums effects, spillover effects on other 

industries, and balance of payments consfraint effects. 

As has been specified in Chapter 1, the ability to provide high living standards for citizens, 

relative to the levels achieved in other countries, on a sustainable basis and in an 

envfronment of openness to global competition, is an essential prerequisite of a competitive 

nation. A discussion about the most appropriate indicators of national competitiveness, 

consistent with the accepted definition, has led to a conclusion that the dynamic 

development of national competitiveness is reflected by the changes in per capita income, 

expressed by per capita GDP (PPP), of the national population. 

The sustainability of high living standards is a complex issue; numerous factors can affect 

the national capability to maintain levels of living that are high by intemational standards. 

An assessment of national capability to sustain high living standards of the population in 

the future should incorporate an analysis of whether the national environment is conducive 

to maintaining (or to achieving and then maintaining) a high level of per capita income. An 

evaluation of sustainability requires complex multi-dimensional methodologies taking into 

account a range of relevant indicators covering national performance in intemational trade, 

the degree of development of financial markets and of infrastmcture, an assessment of the 

role of the govemment, of the quality of the national scientific and technological base and 

of the system of education, as well as of labour market conditions and of management. 

Such studies have been undertaken by the World Economic Fomm and the International 

Institute for Management Development (see Section 1.1.2, Chapter 1). 

For a particular period in the past, say 1970 to the early 1990s, a cross-country comparison 

between the levels of per capita income actually achieved, and between the changes in 

these levels over time, can allow us form judgements about the relative competitive 

positions of different economies at particular points of time and about changes in national 

competitiveness over the period. In other words, we can investigate whether living 

standards in particular countries were improving, and whether high living standards by 

intemational standards were achieved and sustained over the period. 

Table 12.1 presents information on per capita income, measured by GDP per capita in PPP 

terms, of the twenty four countries for the period 1970-1992. The countries are listed in the 
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descending order according to the rate of growth of per capita income. The values of real 

GDP per capita measured in current intemational prices have been used. This type of GDP 

measure provides the most appropriate indicator for a dfrect comparison between tiie levels 

of real per capita income across countries. With respect to intertemporal comparability this 

type of GDP measure is affected by inflation in the numerafre country, the USA. For an 

evaluation of changes in living standards over time a fixed-base real per capita GDP 

measure could be regarded as a more appropriate indicator. However, because of the 

constant base year weights attached to the relative prices, the differences between the 

values of the fixed-base real per capita GDP and of per capita GDP measured in current 

intemational prices can become significant for years remote from the base year. Thus, for 

such years a cross-country comparison based on the fixed-base real per capita GDP can 

generate misleading results (Summers and Heston 1991, pp. 334, 343-344). For all 

countries time series of real GDP per capita measured in current international prices are 

proportionally affected by inflation in the same numeraire country. Thus, although the 

values of this indicator are not directiy applicable for the analysis of changes in real per 

capita income over time in individual countries, they adequately reflect the changes in the 

relative income levels across countries, which is the primary objective of the analysis 

undertaken in this section. 

During the 1970-1992 period in all countries presented in Table 12.1, per capita income 

increased quite markedly. The growth rates of GDP per capita (PPP) in Asian countries, 

other than Japan, exceeded the rates of growth for the developed economies. South Korea, 

Singapore, and Hong Kong achieved particularly high rates of growth. In Japan the rate of 

growth was the highest among the developed countries. Thus, in East Asian economies 

there were major improvements in levels of national competitiveness, measured in terms of 

the per capita income of the population. 

However, as can be seen from Table 12.1, in many East Asian countries per capita income 

was growing from a relatively low base. Let us briefly compare the relative levels of 

income of the population across different national economies. In the USA in 1970 per 

capita income was the highest among all countries considered here, and in 1992 the USA 

maintained its leading position (see the last two columns. Table 12.1). The changes in 

relative ranks of Canada and Germany indicate significant improvements in the living 

standards of the population of these countries. Canada moved from fifth to third position, 

and Germany's relative rank changed from sixth to fourth. The relative rank of France did 

285 



not change over the period. France occupied the ninth position in the list of the twenty four 

countries. The relative positions of other developed non-Asian countries deteriorated. In 

New Zealand this change was most marked. The relative rank of this country changed from 

seventh to fourteenth. 

Table 12.1 GDP per Capita, PPP, 
Selected Countries, 1970-1992 

South Korea 
Singapore 
Hong Kong 
Indonesia 
Malaysia 
Thailand 
China 
Japan 
Ireland 
Spain 
Italy 
Canada 
Germany 
India 
Mexico 
France 
United Kingdom 
Denmark 
Netherlands 
USA 
Australia 
Sweden 
New Zealand 
Philippines 

1970 

0.6 
1.2 
1.6 
0.2 
0.8 
0.6 
0.3 
2.8 
1.9 
2.2 
2.9 
3.7 
3.6 
0.3 
1.5 
3.5 
3.2 
3.8 
3.5 
4.9 
4.1 
4.2 
3.6 
0.5 

GDP per CapUa, PPP 

1975 

1.2 
2.8 
2.9 
0.5 
1.3 
0.9 
0.4 
4.6 
3.0 
3.8 
4.4 
6.4 
5.5 
0.4 
2.6 
5.6 
4.8 
5.6 
5.6 
7.3 
6.2 
6.6 
5.5 
0.9 

(th. curr. 

1980 

2.4 
5.3 
6.6 
1.0 
3.0 
1.7 
0.7 
7.8 
4.9 
5.7 
7.9 

11.1 
9.3 
0.7 
4.8 
9.1 
8.0 
8.8 
8.8 

11.9 
9.8 
9.7 
8.1 
1.4 

int. pr.) 

1985 

4.2 
8.6 

10.6 
1.7 
4.1 
2.5 
1.3 

11.8 
7.3 
7.5 

10.8 
15.6 
12.5 

1.1 
5.6 

12.2 
11.2 
13.0 
11.5 
16.6 
13.6 
13.5 
11.4 

1.5 

1990 

8.3 
14.4 
17.4 
2.3 
6.0 
4.3 
1.5 

17.6 
11.3 
11.8 
15.3 
20.8 
18.2 

1.5 
6.9 

17.0 
15.7 
17.2 
16.1 
21.8 
17.5 
18.0 
14.6 
2.1 

1992 

10.2 
16.7 
21.0 

2.6 
7.2 
5.0 
1.8 

19.9 
12.3 
13.0 
16.7 
21.0 
20.2 

1.6 
7.9 

18.2 
16.3 
18.7 
17.4 
23.2 
18.5 
18.4 
15.5 
2.2 

Average 
Annual 
drowth V " t^ WVIrglr 

Rates 
1970-1992 

% 

13.5 
12.8 
12.4 
11.4 
10.6 
10.3 
9.5 
9.3 
8.8 
8.4 
8.3 
8.2 
8.2 
8.1 
7.9 
7.8 
7.7 
7.5 
7.5 
7.3 
7.1 
7.0 
6.9 
6.6 

Rank 
1970 

19 
17 
15 
24 
18 
20 
23 
12 
14 
13 
11 
5 
6 

22 
16 
9 

10 
4 
8 
1 
3 
2 
7 

21 

Rank 
1992 

17 
11 
2 

21 
19 
20 
23 

5 
16 
15 
12 
3 
4 

24 
18 
9 

13 
6 

10 
1 
7 
8 

14 
22 

Source: Worid Bank Worid Tables, Social Indicators of Development, from lEDB database. 

Over the period Japan's position moved seven places up, from twelfth to fifth. Most of the 

other Asian countiies also improved their relative positions. In Hong Kong the changes in 

relative rank were the most remarkable. Over the period Hong Kong moved thirteen places 

up, from the fifteenth to the second place in the list. In 1992 per capita income in Singapore 

was the highest among Asian countries, except Hong Kong and Japan. During 1970-1992 
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Singapore moved six positions up, however, at the end of the period per capita income in 

this country was still significantiy lower than in many developed economies. 

The relative positions of South Korea and Indonesia also improved over the 1970-1992 

period, two places up for South Korea and three places up for Indonesia. In 1992 South 

Korea was the seventeenth and Indonesia was the twenty fu-st among the twenty four 

countries. The relative positions of Thailand and China did not change. In 1992, as in 1970, 

Thailand was ranked twentieth, and China twenty third, or second last, among the countries 

considered in Table 12.1. The relative ranks of Malaysia, Philippines and India 

deteriorated. 

In spite of the relatively high rates of growth of per capita income achieved in most Asian 

countries, the living standards of the population in these countries remained significantiy 

lower than in developed countries. Among Asian countries, excluding Japan, Hong Kong 

was the only Asian economy where in 1992 per capita income reached the level of Canada. 

In Singapore, in 1992, per capita income levels were below the levels achieved in 

Denmark, Australia, Sweden, France and the Netherlands. In all other Asian countries the 

income of the population was below the levels of all developed economies considered here. 

In China and India the levels of per capita income were especially low, accounting for less 

than 8 per cent of the GDP per capita, PPP, of the USA. We can conclude that although 

there were substantial improvements in national competitiveness in most East Asian 

countries, excluding Japan, a cross-country comparison of the levels of per capita income 

has provided some serious reasons to doubt that these countries can be characterised as 

competitive. 

Below we will test statistically whether per capita income levels in different countries were 

converging over time. The trends in the standard deviation of logarithms of GDP per capita 

for the 1970-1992 period are presented on Chart 12.1. The sample consists of the twenty 

four countries which have considered above (see the notes. Chart 12.1 and also Table 12.1). 

The complete sample has been subdivided into three sub-samples, which incorporate 

fourteen developed countries, nine Asian countries, and seventeen countries (the fourteen 

developed and three Asian countries: Hong Kong, South Korea and Singapore). 

The trend in the values of the standard deviation for the complete sample indicates that 

during the 1970-1992 period income levels in the twenty four countries were converging. 

However, the trends in the values of the standard deviation for the other samples show that 
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there were marked differences between trends in the levels of per capita income across 

countiies. At the beginning of the period the disparities in GDP per capita, PPP, in the 

fourteen countries were significantiy lower than for other samples. Over the period they 

diminished even further. In tiie confrast to the situation in the developed countiies, the 

disparities between the levels of per capita income across the nine Asian countties were 

growing over time. 

Chart 12.1 

Standard Deviation 
LN (GDP per capita, PPP) 

0.8 • • 

0.6 - • 

0.4--

0.2 •-

0 ' I i I I I I I I I I I I 
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 

l l l l l l l l l 

> 24 countries 
• 9 Asian countries 

14 developed countries 

17 countries 

Notes: 24 countries: AUS, CAN, CHN, DEU, DNK, ESP, FRA, GBR, 
HKG, IDN, IND, IRL, ITA, JPN, KOR, MEX, 
MYS, NLD, NZL, PHL, SGP, SWE, THA, USA; 

14 developed countries: AUS, CAN, DEU, DNK, ESP, FRA, GBR, 
IRL, ITA, JPN, NLD, NZL, SWE, USA; 

9 Asian countries: CHN, HKG, IDN, IND, KOR, MYS, PHL, SGP, THA; 

17 countries: AUS, CAN, DEU, DNK, ESP, FRA, GBR, IRL, ITA, 
JPN, NLD, NZL, SWE, USA, HKG, KOR, SGP. 

Source: Estimates based on Worid Bank Worid Tables, from lEDB database. 

Chart 12.2 and Chart 12.3 provide some additional information about the changes in GDP 

per capita, PPP, in Asian countries. On Chart 12.2 the nine Asian countries are subdivided 

into three groups according to the per capita income levels, achieved in 1992, in the 

descending order. The differences between the trends for the countries that belong to 
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Chart 12.2 

L N ( G D P p e r capi ta , P P P ) 

i ,' a ' ' ' ' ' ' ' I ' ' I ' I I I I I I I I 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 9^ 

- • - Hong Kong -* - Singapore - • - Soutb Korea 

LN (GDP per capita, PPP) 

- I S • I I I I I I I I I I I I I t I I I I I I I I I 
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 

- • - Malaj^su - A - Tbailand 

1.5 

LN (GDP per capita, PPP) 

's I T^T I I I I I I I I I I I I I I I I I I I I 
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 38 89 90 91 92 

- • - Indonesia -*- Philippines-•- Cliina - • - India 

Source: Based on World Bank World Tables, from lEDB database. 
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different groups are quite marked, while the frends for the countries within the groups are 

rather similar. So, we would expect convergence between the levels of per capita income 

within these groups, although, a marked frend of divergence has been observed for the 

sample of all nine Asian countries. The information presented on Chart 12.3 confirms this 

observation. 

Chart 12.3 

Standard Deviation 
LN (GDP per capita, PPP) 

0.8 • • 

0.6 • • 

0.4 • • 

0.2 • -

° 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 
l l l l l l l l l 

• 9 Asian countries 

• Malaysia, Thailand 

- * - Hong Kong, Singapore, South Korea 

- » - Indonesia, Philippines, China, India 

Notes: 9 Asian countries: CHN, HKG, IDN, IND, KOR, MYS, PHL, SGP, THA. 

Source: Estimates based on World Bank Worid Tables, from lEDB database. 

A downward slope of the frend in the values of the standard deviation for the sample of the 

seventeen countiies (Chart 12.1) indicates convergence in per capita income levels across 

these countiies. The group of the seventeen countiies incorporates the fourteen developed 

economies and the three Asian countiies. Hong Kong, South Korea and Singapore, in 

which per capita income was growing more rapidly than in other Asian economies (see the 

notes. Chart 12.1). Moreover, a diminishing gap between the values of the standard 

deviation for the fourteen developed countiies and for the seventeen countiies is indicative 

to convergence of per capita income levels in the three Asian economies with the income 

levels achieved in the developed countries. 
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We can conclude that although a frend of convergence between per capita income levels 

across the twenty four countiies, considered in tiiis section, has been observed, tiie 

differences between the frends for the countiies of particular groups were quite distinct. 

Income levels of the population of the fourteen developed countties were converging, 

although at a slow pace. The disparities between the levels of per capita income in tiie nine 

Asian countiies were growing over time. A distinct tendency towards convergence witii the 

developed countties has been observed for Hong Kong, South Korea, and Singapore. The 

significantiy slower pace of per capita income growth achieved in Malaysia and Thailand 

and, to even a greater extent in Indonesia, Philippines, China, and India, resulted in the 

overall tendency towards divergence among the nine Asian countties. 

12.5 The Computing and Electronics Industries and 

National Competitiveness in East Asia 

In terms of the impact of increased activity in these industries on growth and improved 

competitiveness in the East Asian countries, considered in the previous section, some 

conclusions can be reached by considering the four potential effects of industrial structure 

distinguished earlier. 

Direct Effects 

In this section the direct contribution of the computing and elecfronics industries to GDP 

and to economic growth of different economies will be assessed. Table 12.2 presents the 

shares of value added generated in the computing and electtonics sectors in GDP for twenty 

countries for the period 1981-1995 (or the latest year available - see the notes. Table 12.2). 

Because of the notorious difficulties related to obtaining national deflators for value added 

generated in the computing and elecfronics sectors, the data expressed in current US dollars 

have been used. The countries listed are sorted in descending order according to the value 

of the shares for 1991, the last year for which the data are available for all countries. 

The computing and elecfronics industries were relatively more significant in the structure of 

GDP in many East Asian countries than in other economies. Besides this, the shares of 

these industries in GDP increased markedly over time. In Singapore the contribution of 

these industries to GDP was greater than in other countries. In 1994 these industries 

provided almost 12 per cent of national domestic income in that countty. In Malaysia and 

South Korea the structural significance of the computing and elecfronics sectors was also 

quite high in comparison with most otiier countries. In Thailand the computing and 
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electtonics industries were rapidly gaining significance in the structure of GDP, and by 

1991 the share of value added generated in these sectors reached 3.8 per cent of GDP. In 

the Philippines and Hong Kong at that time the corresponding shares were significantiy 

lower, 1.6 per cent and 1.5 per cent respectively. In Indonesia the share of value added 

generated in computing and elecfronics sectors in Indonesia was below the shares for all 

other countries, except India. 

Table 12.2 Value Added - Computing & Electronics Industries, 
Shares of GDP, 
Selected Countries, 1981-1995 

Singapore 
Malaysia 
South Korea 
Thailand 
Japan 
Germany 
Netherlands 
USA 
Philippines 
United Kingdom 
Hong Kong 
Canada 
Sweden 
Denmark 
Spain 
Italy 
Australia 
India 
Mexico 
Indonesia 

1981 

5.5 
2.3 
2.1 
na 
na 
2.6 
1.9 
2.3 
na 
1.7 
3.0 
0.8 
1.4 
na 
0.6 
na 
0.4 
0.1 
na 
na 

1986 

per cent 

9.6 
2.6 
3.7 
0.2 
3.5 
3.1 
2.1 
2.3 
0.5 
1.8 
1.9 
0.9 
1.3 
na 
0.4 
na 
0.3 
0.1 
0.4 
na 

1991 

(in current US $) 

10.5 
4.9 
4.4 
3.8 
3.6 
2.9 
2.0 
1.6 
1.6 
1.6 
1.5 
0.9 
0.9 
0.6 
0.5 
0.5 
0.4 
0.3 
0.3 
0.2 

1995 
or the latest 
available 

11.9 
6.0 
6.1 
na 
3.2 
2.5 
2.0 
2.1 
1.3 
1.5 
1.2 
1.1 
1.1 
na 
0.5 
na 
na 
0.3 
na 
0.4 

Notes: Indonesia, Singapore, Sweden - 1994; 

Germany, Hong Kong, Malaysia, Netherlands - 1993; 

United Kingdom, India, Philippines - 1992. 

Source: IMF National Accounts and Production Statistics, from lEDB database. 

It is worth noting that in two of the three Asian economies where per capita income levels 

were converging with the levels achieved in the developed countries, Singapore and South 
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Korea, the computing and electtonics industries were of high and growing significance in 

the structure of national output. However, in Hong Kong, the only Asian country where per 

capita income reached the level above those achieved in most developed economies, the 

computing and elecfronics industiies did not make a significant contribution to GDP. On 

the other hand, in some East Asian countries where per capita income remained 

significantiy below the levels of the developed countries, the structural significance of 

value added generated in computing and elecfronics sectors was relatively high. 

In Japan the share of value added generated in computing and electtonic production of 

national domestic income was the highest among the developed countries considered in 

Table 12.2. In Germany, the Netherlands and the USA the computing and electtonics 

industries were of high significance in the composition of GDP in comparison with many 

other developed economies. In the United Kingdom in 1992 value added generated in these 

sectors accounted to 1.5 per cent of GDP. In other developed countries the contribution of 

the computing and electronics industries to national domestic income was relatively minor: 

the shares of value added generated in these sectors accounted for about or less than 1 per 

cent of GDP. Thus, for the developed countries we also have not observed any correlation 

between per capita income (see for reference Table 12.1) and the structural significance of 

computing and electronics industries. 

The analysis of the contribution of the computing and electtonics industries to the growth 

in GDP leads to similar conclusions (Table 12.3). The contribution of the computing and 

elecfronics industries to the growth of GDP for a particular period has been calculated as 

the ratio of the change in the value added generated in these industries over the period to 

the change in GDP over the same period and expressed in per cent (formula 12.1). 

AVAD C&E 
'o-'i 

AGDP , 
'0 '1 

• 100 (12.1) 

where VAD - value added, 

C&E - computing and electtonics industties, 

GDP - Gross Domestic Product, 

to-ti-a period of time. 

For some Asian countries the shares of these sectors in the change of GDP were much 

higher than the corresponding shares for the developed countries. In Singapore the dfrect 
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contribution of the computing and elecfronics industries to economic growth was especially 

significant: value added generated in these sectors accounted for 13 per cent of the change 

in GDP in the 1981-1992 period. During the first half of tiiis period these industties 

contributed more than 23 per cent of the increment in GDP of this country. In Malaysia 

during 1981-1992 value added generated in the computing and electtonics contributed 7.8 

per cent of the increase in GDP. In South Korea in 1981-1986 tiie computing and 

elecfronics accounted for 6.6 per cent of the change in GDP. In 1986-1992 the share of 

these sectors diminished to 4.2 per cent, however, still remaining higher than the 

corresponding shares for all countries except Singapore and Malaysia. 

Table 12.3 Contribution of Computing & Electronics Industries 
to Growth of GDP, 
Selected Countries, 1981-1992 

Singapore 
Malaysia 
South Korea 
Japan 
Philippines 
Germany 
Netherlands 
United kingdom 
AustraUa 
USA 
Canada 
India 
Hong Kong 
Sweden 
Spain 

1981-1986 

23.3 
5.3 
6.6 
na 
na 
4.8 
3.0 
3.5 
3.1 
2.5 
1.2 
0.4 
-1.6 
0.7 
-0.2 

1986-1992 

per cent (in current US $) 

11.7 
8.0 
4.2 
2.6 
2.5 
2.2 
2.1 
1.1 
na 
0.4 
0.9 
1.4 
1.2 
0.4 
0.3 

1981-1992 

13.0 
7.8 
4.6 
na 
na 
2.6 
2.3 
1.3 
na 
1.3 
1.0 
0.8 
0.8 
0.4 
0.2 

Source: IMF National Accounts and Production Statistics, from lEDB database. 

In the Philippines during 1986-1992 the contiibution of the computing and elecfronic 

industties to growth of national income was relatively high, at 2.5 per cent of the increment 

of GDP. In Hong Kong and India these sectors were not of high significance for economic 

growth, relative to that in most other countries. 

In Japan the contribution of the computing and electronics industries to economic growth 

was the highest among all developed countries. During the period of 1986-1992, for which 

294 



the data are available, value added generated in these sectors accounted for 2,6 per cent of 

the change in GDP. 

Among other developed countries the contribution of the computing and elecfronics sectors 

was relatively significant to economic growth of Germany and the Netherlands. In tiie 

United Kingdom the computing and electtonics sectors were also of relatively high 

importance for economic growth in 1981-1986, but then these industties lost thefr 

significance. In the USA the situation was similar to that in the United Kingdom, although 

the values of the shares were lower. In Sweden and Spain these sectors had littie direct 

effect on economic growth: the shares of value added of these sectors accounted for less 

than 0.5 per cent of the change in national income. 

To conclude, in terms of the direct effects of increased activity in the computing and 

electronics industries on growth, the analysis has shown that they were substantial in some, 

but not in all. East Asian countries, and were particularly large in Singapore. But for most 

East Asian countries they were not large enough to be the dominant reason for growth. For 

most East Asian countries, the overall conclusion is that the direct effects are substantial 

but do not alone provide sufficient evidence to support the hypothesis that these industries 

were the dominant factor in their rapid economic growth. 

Demand Growth and Increasing Returns 

As detailed in Chapter 6, the extent to which the countries of East Asia captured increasing 

market share in rapidly expanding global markets in the computing and electronics 

industries was quite remarkable, and the markets captured were very large relative to the 

scale of the economies concemed. As has further been shown in Chapters 8 and 9, the 

segments of these industries in which the East Asian countties were specialised were both 

large in global terms and growing more rapidly than other segments of these industries. 

Thus specific segments of the computing and electronics industties provided the East Asian 

countiies with access to large and rapidly growing markets, to greatiy supplement domestic 

demand. 

This means that the induced demand effects, and the increasing retums to scale that they 

generated, may well have been important factors in East Asian growth. It has not been 

possible, within the scope of the thesis, to explore in detail either the demand linkages 

arising from export driven expansion of these industries or the retums to scale within the 
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industties, but our analysis suggests that these may well have been important factors in 

rapid East Asian growth. 

Spillover Effects on Other Industries 

As has been argued in Part C and Chapters 10 and 11 in Part D, with some exceptions, the 

products made, and the processes by which they were made, in the East Asian economies 

were far from the most advanced level intemationally, and in many cases were on a par 

with those of other industries in these countries. The products of high global demand in 

which they specialised tended to be functional simple products of adequate rather than 

advanced quality and low unit value. Although there were substantial differences between 

East Asian countries, in many the processes by which those products were produced tended 

to involve low levels of value added, capital intensity and technical innovation, and be 

more of the nature of assembly processes based on low wage costs. 

Spillover effects from leading industries on other industries, widely discussed in the 

literature as driving growth, are typically held to arise from factors such as advanced 

technology, production knowledge, and design and product creation capabilities. Given the 

nature of the products made, and the processes by which they were made in many East 

Asian countries, it seems likely that the growth effects through such spillovers to other 

industries were limited in those countries. Again, it has not been possible, within the scope 

of the thesis, to explore in detail the reality of spillover effects from these industties in East 

Asia, but given the characteristics of the industries documented here, it is unlikely that their 

impact on overall growth and competitiveness was substantial. 

Balance of Payments Constraint Effects 

Finally, given the sfrong export led expansion of the computing and electronics industiies 

in East Asia, and in spite of thefr heavy reliance on imported capital and intermediate 

goods, these industries generated substantial frade surpluses. These surpluses could in tum 

facilitate rapid growth in other, deficit industries without generating a national balance of 

payments consfraint. While our conclusion is qualified by the lack of a detailed analysis of 

balance of payments constraints on growth in individual countries, it does seem likely that 

the rapid expansion of the computing and elecfronics industries in the developing countties 

of East Asia facilitated rapid growth in many of those countties by lifting the balance of 

payments consttaint. 
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Conclusion 

The overall conclusion is that the fact that many countties in East Asia experienced a 

pronounced shift in industrial sttucture towards a higher proportion of the computing and 

electronics industties did indeed contribute to their rapid growth over tiie 1970-1995 

period. But for many of these countties, particularly Malaysia, Thailand, the Philippines 

and Indonesia, the relevant characteristic of these industiies was thefr rapid global growth 

rather thefr advanced technology status. Catching a wave of growth in the global economy 

in terms of exports was the key, rather than participating in a technological revolution. 

Other than the stimulus to demand and to the balance of payments, little has yet been 

contributed to a broader national competitiveness that would allow these countries to 

approach and sustain the living standards of the developed countties. As a result these East 

Asian economies remain vulnerable to shifts in the pattem of global sourcing of computing 

and electtonics products. 

For other countries - such as South Korea and Singapore - the situation is somewhat 

different. While the nature of their products and production processes did remain limited by 

the standards of the developed countries over the period studied, there was serious 

involvement with the advanced technology aspects of the computer and electronics 

industries. In these industries, the output of R&D was relatively sttong, and production 

activities were increasingly focused on high quality products and high value added 

processes. As a result, those effects of industrial stmcture on growth and competitiveness 

linked to the advanced nature of these industries - direct, high value effects and spillovers 

to other industries - are likely to have become increasingly important in these countries. 

12.6 The Computer and Electronics Industries and Competitiveness 

These conclusions allow us to give partial answers to the two more general questions with 

which we began. The ffrst of these concemed whether, at the current stage of technological 

development, a high level of production capability in the computing and electtonics 

industries is either a necessary or a sufficient condition for a high level of national 

competitiveness. In terms of the sufficiency condition, our answer is clear. Possession of an 

advanced industrial stmcture, characterised by a large role for the computing and 

electronics industries in terms of output or exports, is not sufficient for high levels of 

competitiveness. Genuine participation in these industries at an advanced level is also 

required. The issue of the necessity condition for a particular economy should be 
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considered in relation to the existing competitive sttengths of this economy, in terms of 

both natural and created comparative advantages. Thus, to derive an exact answer to the 

question of which industrial stmcture is the most conducive to economic growth in a 

particular economy, extensive country-specific research is requfred. This would investigate, 

inter alia, to what degree the income generating potential of advanced industties can be 

utilised in given national conditions. Such country-specific analyses are beyond the scope 

of this thesis. However, the conclusions reached in this study indicate that such research is 

worth pursuing. 

12.7 The Relevance of Industrial Structure for National Competitiveness 

Finally, in relation to the more general question of the link between advanced industrial 

stmcture and national competitiveness, we can conclude as follows. Specialisation in 

economic activities characterised by high income generating potential, or in other words, an 

industrial stmcture conducive to income generation, is not a sufficient condition for 

improving substantially the living standards of the population and for achieving high levels 

of national competitiveness by intemational standards. As the experience of many East 

Asian countries has demonstrated, it is possible to move rapidly to an apparentiy advanced 

stmcture, without either the products made, or the processes by which they are made, 

reflecting the advanced nature of these industries. While there are good reasons to believe 

that an advanced industiial stiiicture, with its potential fully realised, will contribute greatiy 

to national competitiveness, it is necessary for the high income generating potential of that 

industrial stmcture to be realised for this to be achieved. 
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