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Abstract At the beginning of the 1990s, China witnessed an increase in its 
international competitive strength in technology-intensive and capital-intensive 
industries, and a decrease in strength in labor-intensive industries. This paper 
analyzes the effect of vertical specialization on China’s international industrial 
competitive strength, explores how different industries have varying reactions 
under its implementation, and employs theory to explain the possible causes of 
these reactions. It is found that vertical specialization can help to strengthen 
China’s global industrial competitiveness, and on that basis, some suggestions are 
given on how to improve that competitiveness.
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competitiveness
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1 Introduction

Since the 1980s, China’s foreign trade has increased continuously. According to 
the statistics provided by Chinese customs, the total value of imports and exports 
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exceeded one trillion US dollars (USD) in 2004, reaching USD 1.15 trillion, in 
which total exports reached USD 0.59 trillion and total imports USD 0.56 trillion. 
China has already become the third largest trade entity in the world. Accompany-
ing its strong rise in international trade, China’s industrial development has been 
facing an increasing pressure of international competition. Recently, more and 
more trade friction and the amount of increasing corresponding lawsuit have 
indirectly reflected the increasingly complicated global competition situation 
currently faced by China. A research on changing trend of China’s industry1 com-
petitive strength and an analysis of influential factors in the change are of great 
importance on how to upgrade China’s industrial structure and accelerate its 
change from a big trade country to a strong one. 

At the beginning of the 1990s, an American scholar, Porter (1999) found that 
the international competitiveness of a nation’s industries greatly relies on four 
factors.

First, essential factors of production include labor, natural, knowledge, and 
capital resources, as well as well established infrastructures, etc. 

Among these, he placed special emphasis on “factor creation” rather than 
“factor endowment” in determining the use of these elements when competing in 
international industries. He believed that a nation’s actual competitive advantage 
does not arise from “natural factor endowment” (Porter dubbed this “fundamental 
factors”), but mainly relies on high-level factors, which are created by correct 
investment. Countries with abundant fundamental factors (natural resources) tend 
to use these advantages, occasionally exhausting those resources rather than trying 
to improve the quality of those factors, which normally results in a fall of inter-
national competitiveness. Conversely, countries lack of the natural factors required 
in international competition are in turn forced to make full use of the few 
resources they already have and improve their quality which normally results in a 
rise in international competitiveness. 

Second, demanding circumstances include market demand of quantity and 
quality, such as the demand structure of the product, characteristics of consumer 
behavior. 

Third, relating and facilitating industrial conditions.
Fourth, corporate strategy, structure and competitors. 
Following his achievements, more and more experts have conducted researches 

on the source and mechanism of global industrial competition. Zou (2002) 
believed that human capital and knowledge factors all have the increasing pro-
ductivity. A nation’s long-term economic growth and international competitive 

1 The industries mentioned in this article refer to the combination of similar and fungible 
products of a country or region. Viewed by economic institutions, those industries also refer to 
a combination of enterprises and businesses that produce those products.
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strength depend on the nation’s stock of human capital and knowledge capital. 
Those who possess more of these factors will have a much greater advantage in 
international markets in the future. Since the increase of the stock of human capi-
tal and knowledge capital is involved in social investment, the government can 
play a key role in boosting the creation of new innovations and improving China’s 
competitive strength in international industry. Jin (2003) thought that in the devel-
opment of China’s economy, institution elements and the resources advantages 
have huge influence on China’s international competitiveness. Before the mid 
1980s, the abundance of natural resources in China provided a great advantage in 
international competition. At the beginning of the 1990s, production and market-
ing gradually became China’s main means of competing internationally. After the 
mid 1990s, as some restrictions placed on economy development were removed, 
large amounts of foreign capital entered into China and some industries of China 
started to compete in the international market with foreign rivals by their financial 
capital. Liu (2004) believed that the organizational structure of industry is vital for 
its survival in international markets. He thought that oligopolic market structure 
is beneficial to improve China’s international competitive strength, because this 
type of industrial structure can promote competition, increase the industrial con-
centration ratio, and make enterprises to take full advantage of scale economy. 
Grossman and Helpman (2002) employed the General Equilibrium Model to 
analyze the enterprises’ tradeoff between the internalization of production man-
agement and outsourcing, and found that enterprises using outsourcing, a kind of 
vertical specialization,2 can not only cut down operation and management costs 
but also gain from “learning by doing”. Therefore, with the globalization of world 
economy, specialization is becoming one of the important factors in a nation’s 
competitive strength.

Vertical specialization arose in the 1960s and allowed division of labor to 
penetrate into every production stage; a country may choose to specialize only in 
some stages of a production program. The empirical researches of Audet (1996), 
Campa and Goldberg (1997), and Hummel et al. (2001) have shown that vertical 
specialization has made the trade of intermediary goods in international markets 
increased greatly, and has a great impact on productivity and export performance 
of a country. Since the 1980s, vertical specialization in China has resulted in the 
development of processing trade3 by leaps and bounds. According to The China 

2 Vertical specialization refers to such phenomenon as constant increases in trade of intermedi-
ary products, the continually prolonged vertical trade chain among many countries, and the 
specialized production of one part of a fi nal good. Its specifi cally refers to the processing of 
imported intermediary products, which are then sent to a third country to process, until a fi nal 
good is produced and exported to its fi nal destination. 
3 Processing trade refers to the import of intermediary products and the export of a (more) 
completed product. It is exactly the same as vertical specialization production. 
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Customs Statistics Yearbook 2005, China’s processing trade exports accounted for 
4.82% of total exports in 1981. In 1990 it rose to 40.94%, and in 2004 it reached 
55.28%. The quick development of China’s processing trade reflects that vertical 
specialization has developed swiftly in China. Currently, most economists affirm 
that vertical specialization has a great impact upon China’s international competi-
tive strength. However, quantitative analysis of the impact is rare, and different 
impact of vertical specialization upon various industries remains under explora-
tion. This paper aims to analyze the impact of vertical specialization on China’s 
global industrial competitive strength, and explore the influence of vertical 
specialization on the dynamic trend in China’s global industrial competitive 
strength.

2 Analysis of changing trends in China’s global industrial 
competitive strength

Generally speaking, a nation’s competitive strength in international industries is 
usually measured by market shares, profit margins etc. Market shares refer to the 
extent to which certain goods of a country are accepted in world market, while 
profit margins reflect enterprises’ basic development conditions within its own 
country’s industries. These two indexes over time appear to be consistent with one 
another. We shall first use Balassa’s (1965) index of revealed comparative advan-
tage (RCA) to measure China’s global competitive strength of corresponding 
industries. RCA index is also called index of relative export performance, reflect-
ing the actual results of performance or competitive advantage of a nation’s 
certain product or service. In other words, RCA is the performance index of a 
nation’s international industrial competitiveness.4 An RCA index is the percentage 
that a certain product or service takes up the country’s entire exports to the 
percentage the same product takes up in the world export market. This paper cal-
culates the RCA indexes of some of China’s major industries from data recorded 
between 1990 and 2003 (Table 1). Using the data in the following table, we will 
then perform and analyze China’s general level of and changing trends in 
competitiveness in the past 15 years.

Looking at the average of the above data, it is apparent that from 1990 to 2003 
China’s textile and garment industries had a very strong advantage in interna-
tional markets, having average RCAs of 293 and 494 respectively. The RCA of 
the industrial products industry during that period was 114, illustrating that this 
industry was already competing successfully in the global market in the 1990s. 
The office and telecommunication industry also had a comparatively strong 
4 Since the 1990s, the RCA index has been largely used for analyzing the competitiveness of 
international institutions such as The United Nations and The World Bank. Zhou wei (2002) 
and Jin Bei (2003) used this index to analyze China’s global industrial competitiveness.
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advantage, having an average RCA of 137. Since the beginning of the 1990s, the 
agricultural industry has a fairly impressive presence in the international market, 
but over the years its strength in international market has slowly decreased. 
China’s oil, fossil fuel, machinery and transportation equipment, etc. appeared to 
have less strength in global markets. Looking at the data in its entirety, from 1990 
to 2003 those labor-intensive industries (for example textiles and garments) com-
peted very well in global markets, while the performance of technology-intensive 
industries (for example office and telecommunication industries) was not good.

Looking at the changes in trends, the strength of China’s industrial products 
in international markets increased progressively from 1990 to 2003, the most 
impressive being that of the office and telecommunications equipment industry, 
which increased 2.66 times during that period. The next large increase came from 
the machinery and transportation equipment industry, exhibiting a 1.22 times 
increase rate. Although China’s automobile industry is comparatively weak in 
global market, its competitiveness has nonetheless increased in the past several 
years. China’s agricultural products, food products, oil, fossil fuels, textiles, and 
garment industries all exhibited different degrees of decrease on average from 
1990 to 2003. Among them the RCA of the agricultural and fossil fuel industries 
had the large drops of 59% and 68% respectively. After the Reform and Opening-
up, China’s textile and garment industries had a very strong presence amongst its 
international competitors, but starting in the 1990s we see a decreasing trend. 
In comparison with their RCA in 1990, those in 2003 had decreased by 30% and 
21% respectively. Comparing the average RCA from the first half of the period of 
analysis with that of the second half, the above mentioned changes become very 
obvious. The RCA of the office and telecommunications equipment industry and 
machinery and transportation equipment industry on average increased greatly 
during the two periods, while the indexes of other industries were seen to 
decrease. Overall, from 1990 to 2003, China’s industrial products saw a large 
improvement in their ability to compete internationally, especially those industries 
that were technology-intensive (for example the office and telecommunications 
industry), while those labor-intensive industries (for example the food, textiles, 
and garments industry) saw a slight weakening in their international com-
petition.

Revealed comparative advantage (RCA) uses market share to reflect a country’s 
global competitive strength, while TCI use productivity to reflect a country’s 
level of competitive strength5. TCI is computed with the following formula: 
TCI = (Ei-Ii) /(Ei+Ii), in which Ei is the total amount exported by industry i and 
5 No matter whether RCA index or TCI is used to refl ect China’s international industrial com-
petitive strength, because competitiveness can refer to a number of things, the measurement of 
any index is constrained to certain limitations. Considering RCA and TCI both have a wide 
range of uses and that they are mainly theoretical, the research of this paper is limited to data 
available and the computations of these two indexes.



An analysis of China’s global industrial competitive strength 63

Ii is the total amount imported by industry i. The TCI of some industries are posi-
tive, signifying that the productivity of that industry is higher than the global 
level. A positive TCI means that the amount a country exports certain goods 
exceeds the amount of those goods that imports, implying a comparatively large 
presence in global markets. Conversely, a country can have very weak global 
competitiveness, meaning their industry productivity matches the international 
productivity, portrayed by a TCI value of zero. As seen in Fig. 1, after 1990, 
China’s exportation of primary products dropped dramatically, while the export of 
industrial products increased slightly. The competitive strength of machinery and 
transportation equipment industry in international markets exhibited impressive 
improvements. From this chart we can see again that those labor-intensive indus-
tries continued to struggle in international markets, while technology-intensive 
industries thrived. The result of this analysis and that of the analysis of RCA 
indexes appear almost the same.

To summarize, since the 1990s, although China’s most competitive industries 
are still in labor intensive industries such as the textiles and garments industries, 
those industries which are able to compete well internationally are undergoing 
drastic changes. The strongest evidence of these changes can be seen in the 
decrease in competitive advantage of labor-intensive industries in China and 
increase in advantage of those technology or capital-intensive industries. Which 
factors exactly lead to such changes? We think that they are closely related to the 
evolution of China’s industries through the use of vertical specialization. 

3 Effect of vertical specialization on China’s global industrial 
competitive strength 

In order to carry out an analysis on the effects of vertical specialization on China’s 
global industrial competitive strength and the mechanism of those effects, we 

Fig. 1 Changing trends in the trade competitiveness indexes of China’s industries since 1990
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must first analyze the extent to which vertical specialization has been implement-
ed and developed in China’s industries. The “vertical specialization index” (VSS) 
introduced by Hummels et al. (2001) can be used to measure the level of deve lop-
ment of vertical specialization in a country’s industries. The formula is as 
follows

 VSS = VS /Xk (1)

In this formula, VSS represents a country’s vertical specialization index, VS 
represents its vertical specialization trade volume, and Xk represents its total export 
volume. The VSS measures the individual share of vertical specialization trade 
(hereafter vertical trade) that a single division of an industry will export. Hummels 
et al. (2001) stated that vertical trade is defined as the trade volume generated 
from exporting final products that are manufactured from intermediary products. 
The formula is as follows

 VS = uAM[I-AD]−1xX (2)

In this formula, u is a (1xn) matrix with all elements being 1; AM is an (nxn) 
coefficient matrix representing the total amount of imported intermediary goods; 
I is a unit matrix; AD is a (nxn) coefficient matrix representing the amount of 
direct consumption within a country; X expresses the vector quantity of each 
industry’s gross exports in an (nx1) column matrix; n represents the number 
of the industrial department; [I-AD]−1 is the Leontief matrix. We use the above-
mentioned formulas and input-output table of the years 1995, 1997, and 2000 to 
calculate the VSS of China’s major industries. The computations and results of our 
analysis are as follows.

The overall level of vertical specialization in China: The VSSes of the years 
1995, 1997 and 2000 are 22.73%, 19.76% and 25.99%, respectively. Looking at 
the data fore and aft, the year 2000’s VSS saw an increase of 13.85% from 1995, 
indicating that the extent to which China is implementing vertical specialization 
is still increasing. Looking at the data laterally, the level of vertical specialization 
in China compared with that of America (averaging 8.6% in 1972–1990), 
Germany (averaging 19.2% in 1978–1990), Japan (averaging 14.8% in 1970–
1990), and other developed countries seems to be higher. On the other hand, 
compared with Korea (averaging 32.2% in 1963–1995) and other newly industri-
alized countries, China’s level of vertical specialization is lower6.

The level of vertical specialization of each industry: using the ratio of the 
trade volume of an industry to the export volume of that industry in the same 
year, we can arrive at an industry’s VSS (see Table 2). The VSSes of China’s 

6 Statistics on the countries and regions in question were taken from Hummels et al. (2001).
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technology-intensive industries are slightly higher, the highest three year average 
VSS of 33.99% belonging to the mechanical equipment manufacturing industries 
(including the machinery industry, transportation equipment manufacturing 
industry, electrical appliances industry, and electronic and telecommunications 
equipment manufacturing industry). The second highest VSS belongs to the 
industrial chemicals industry and the metal products manufacturing industry, with 
three year averages reaching 29.80% and 28.69%, respectively. The agricultural 
industry, the food products manufacturing industry, the trade and catering indus-
try, the textiles and garments industries, and other labor-intensive industries have 
lower VSSes, all exhibiting three year averages of less than 18.5%. In the years 
1995, 1997 and 2000, the mechanical manufacturing industries’ volume of 

Table 2 Vertical specialization trade (VS) and index (VSS) of industries from 1995 to 2000

Industry name VS (RMB 100 million) VSS(%)  Average value

 1995 1997 2000 1995 1997 2000

Agriculture 23.83 24.64 44.99 7.08 6.04 7.70 6.94
Mining 51.48 80.55 116.33 16.53 20.67 29.04 22.08
Food manufacturing 46.16 54.95 83.21 8.10 7.49 8.94 8.18
Textiles, sewing, and 712.12 633.06 790.33 20.71 16.37 17.72 18.27
 leather manufacturing
Other manufacturing 155.40 231.02 331.02 17.60 16.75 25.34 19.90
Electricity and steam 0 0 0 0.00 0.00 0.00 0.00
 power supply
Coal and petroleum  31.07 49.17 59.95 21.38 27.63 26.51 25.17
 refineries
Industrial chemicals 376.92 433.26 565.27 31.33 28.61 29.46 29.80
Construction materials 27.60 39.80 75.34 13.05 13.29 19.14 15.16
 and nonferrous metals
Metal products  268.59 290.21 497.32 26.23 25.56 34.28 28.69
 manufacturing
Mechanical equipment  1070.00 1170.00 3040.00 34.53 30.16 37.28 33.99
 manufacturing
Construction 2.67 3.14 4.36 14.15 12.84 17.51 14.83
Transport and postal  58.84 62.49 103.62 13.40 10.67 13.61 12.56
 telecommunications 
 services
Trade and catering 136.22 97.54 146.39 12.77 7.57 9.77 10.04
Public utilities and  46.88 89.76 137.95 10.81 11.89 13.74 12.15
 residential services
Accounting and  0.90 1.04 1.13 7.80 6.12 7.23 7.05
 insurance
Other service sectors 3.84 4.72 6.99 10.32 9.07 10.48 9.96
Average value 188.28 204.09 375.26 16.61 15.67 19.23 17.17

Source of statistics: China’s input-output data of years in question.
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vertical trade had a value of RMB 107 billion, RMB 117 billion, and RMB 304 
billion, taking up 35.52%, 35.83%, and 50.63% of total volume of vertical trade, 
respectively.

With the addition of the vertical trade volumes of coal and petroleum products, 
industrial chemicals, and metal products manufacturing industries, the trade 
volume of those technology and capital intensive industries accounted for an aver-
age of 63.14%, 66.57%, and 74.83% of the total volume of vertical trade in 1995, 
1997, and 2000, respectively. Whereas the trade volume of labor-intensive indus-
tries, such as textile, sewing, and leather products manufacturing industries, 
accounts for 23.64%, 19.39%, and 13.16% of each respective year’s total vertical 
trade volume. The percentage of the remaining few industries (some of which can 
be categorized as technology or capital intensive, and some as labor-intensive) is 
less than 2%, which will not have very great effect on the overall composition of 
China’s trade volume. Through the above analysis of indexes we discovered that 
since the 1990s, most vertical specialization has occurred within technology or 
capital-intensive industries, whereas the vertical specialization of labor-intensive 
industries has been comparatively less.

The proportion of the net value added generated from imported intermediary 
products to the gross export volume of industrial goods (hereafter “gross value 
added percentage”): using this proportion we can further understand to what ex-
tent vertical specialization has been used in the process of manufacturing final 
goods within China. A higher value produced by this ratio signifies a greater net 
added value generated from the production of vertically specialized goods as well 
as an improved processing stage. Thus the associated effects of industrial develop-
ment and the effects of technology overflow are greater, benefiting China’s ability 
to compete internationally. Let us first compute the volume of vertical trade, 
disregarding the effect of industrial linkage and the recirculation of products. The 
formula is as follows:

 VSN = uAM X (3)

In this formula, VSN expresses volume of vertical trade (disregarding the effect 
of industrial linkage and the recirculation of products); u is the vector quantity of 
element 1 in a (1xn) row matrix; AM is an (nxn) coefficient matrix representing 
the total amount of imported intermediary goods; X expresses the vector quantity 
of each industry’s gross exports in an (nx1) column matrix; and n represents the 
number of the industrial department. After determining the value of VSN, we can 
subtract that value from VS (the volume of vertical trade that takes into account 
the effect of industrial linkage and the recirculation of products) to arrive at the 
value of VSVA, which is the net added value of imported intermediary goods. 
Finally, by dividing VSVA by the value of industrial exports, we are able to arrive 
at the gross value added percentage (see Table 3).
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Table 3 Proportion of the value added of imported intermediary products to the gross export 
volume of final products (%)

 Industry name 1995 1997 2000 Average value

 1 Agriculture 5.75 5.15 6.61 5.84
 2 Mining 10.52 9.41 10.23 10.05
 3 Food manufacturing 6.63 6.20 7.45 6.76
 4 Textiles, sewing and leather manufacturing 15.12 10.99 12.90 13.00
 5 Other manufacturing 13.68 11.07 14.49 13.08
 6 Electricity and steam power supply 0.00 0.00 0.00 0.00
 7 Petroleum and coal 12.59 15.64 20.38 16.21
 8 Industrial chemicals 17.81 15.83 17.87 17.17
 9 Construction materials and nonferrous metals 12.18 12.21 15.79 13.39
10 Metal products manufacturing 16.20 16.65 21.37 18.08
11 Mechanical equipments manufacturing 20.18 17.98 24.19 20.78
12 Construction 14.14 12.82 17.50 14.82
13 Transport and postal telecommunications services 9.87 9.35 12.33 10.52
14 Trade and catering 6.20 7.34 9.48 7.67
15 Public utilities and residential services 7.64 9.08 11.04 9.25
16 Accounting and insurance 6.38 5.21 4.32 5.31
17 Other service sectors 9.85 9.02 10.44 9.77

 Average value 10.87 10.23 12.73 11.28

Source of statistics: China’s input-output data of years in question.

Looking at the averages, technology or capital-intensive industries have com-
paratively higher values; for example, the mechanical equipment manufacturing 
industry has an average of 20.78% and the metal products industry has an average 
of 18.08%. Those labor-intensive industries such as textiles, sewing and leather 
manufacturing have noticeably lower values, all having average close to 13%. In 
other words, technology or capital-intensive industries have been more successful 
at implementing vertical specialization, creating a long chain of profits throughout 
its industries and increasing profits margins of final products in comparison with 
labor intensive industries.

Grossman and Helpmen (2005) found that the effect of vertical specialization 
in a developing country on that country’s economy is closely related not only to 
the country’s level of technological levels (the smaller the technological gap 
between a developing country and a developed country, the greater the chance that 
vertical specialization can be used to set up a competitive advantage and a chain 
of production) but also related to its institutional structure (especially the structure 
of economic contracts). In order to understand the influence on changes in 
international competition trends produced by vertical specialization, we create a 
model by the analysis of Grossman and Helpmen to conduct a regression analysis 
of data of 90 samples taken from 30 different industries in the years 1995, 1997, 
and 2000:
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 TCIit = b0+b1 VSSit+b2 LPIit+b3 ln (PRODit)+b4 ln2(PRODit)
 +b5VSSit*LEVELi+aI+mit (4)

i = 1, 2, …, 30; t = 1995, 1997, 2000
In this formula, TCIit expresses the trade competition index. Through trade 

statistics computed from input-output tables of the years 1995, 1997, and 2000, 
we use this index to measure the size of China’s international industrial competi-
tive strength; VSSit expresses the vertical specialization index, and represents the 
level of vertical specialization of industry i7. LPIit expresses the labor productivity 
index, derived from the formula LPIit = (Vit /Nit) /(VTt /NTt), in which Vit and VTt rep-
resent the value added of goods produced by industry i and all industries during 
time period t, respectively; and Nit and NTt represent the input volume of labor of 
industry i and all industries during time period t. We use this index to measure the 
overall level of technological development of industry i compared with that of all 
industries. PRODit expresses the total production rate as an index of the combined 
levels of technological development and managerial and administrative expertise 
of industry i. A change in this index compares past and current level of techno-
logical development of industry i (absolute technological change). LEVELi is a 
dummy variable; when industry i is categorized as labor-intensive the value of this 
variable is equal to 0; when industry i is categorized as technology or capital-
intensive the value of this variable is equal to 1. aI accounts for any unobservable 
variables within TCIit, which usually are unchanging set elements (such as special 
characteristics of local areas, the market capacity, contracts, etc.). mit is a random 
disturbance term. The results of the regression analysis are seen in Table 4.

Table 4 Estimated values of a regression analysis conducted on TCI and related variables

Dependent variable: TCI

Explanatory variable Value of fixed effect model statistic

Constant variable 1 383.157 (3.30*)
VSS −3.098 3 (−3.75*)
LPI 0.180 2 (2.51*)
Logarithm of overall labor productivity(ln(PROD)) −266.583 9 (−3.21*)
Squared logarithm of overall labor productivity(ln2(PROD)) 12.652 6 (3.07*)
The product of VSS and the dummy variable (VSS*LEVEL) 5.1770 (5.35*)
R squared 0.538 3
Sample number 90
Hausman’s test 77.25(P = 0.000 0)

Note: software used to compute data: Stata 8; significance level is 5%; *the value of t is stated 
within the parentheses.

7 The VSS data of each industry has been referenced from the results of Ping Xinqiao’s (2005) 
computations. (The VSS data produced in his paper uses mathematical formulas created by 
Hummels. The industrial categorization and measurements used are the same as our own.)
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From Table 4, we can clearly see the statistics verified in Hausman’s tests, 
and can therefore use estimated values from fixed effect models to explain the 
results. 

1) Static effect analysis: static effect refers to the influence and role of vertical 
specialization on China’s international industrial competitiveness, under the 
circumstances that there is no change in the level of technological development. 
According to the data set from the samples taken in this paper, vertical 
specia lization’s static effect on competitiveness (as measured by the TCI) can be 
represented as follows:

 
D DTCI VSS LEVEL/ . .= + x−3 0980 5 1770  (5)

The above formula indicates that VSS’s partial effect on TCI has a close relation-
ship with the characteristics of an industry (whether it is technology-intensive or 
labor-intensive). Holding other factors (such as technology development) fixed, 
the rising degree of vertical specialization has a positive effect on the increasing 
TCI of a technology-intensive industry (5.177  0-3.098  0 = 2.079), while it has 
a negative effect on the increasing TCI of a labor-intensive industry (−3.098). 
Therefore, seen from the angle of static effect, vertical specialization promotes the 
international competitiveness of technology-intensive industries, but whether 
vertical specialization promotes the competitiveness of labor-intensive industries 
is not obvious (and perhaps may even have a negative effect). This result helps to 
explain the changing trends of China’s international industrial competitiveness. 
Since the mid 1990s, the extent to which vertical specialization was employed 
by labor intensive industries has been gradually decreasing, and the processing of 
goods has slowed down. Therefore, the so called benefit of vertical specialization 
on competitiveness has its limit. It also confirms Porter’s (1990) view that 
an abundance of basic factors (natural resources, labor force, etc. as mentioned 
earlier) can only serve an industry at the most basic levels, and will not be 
improved upon by that industry. These labor-intensive industries have little inno-
vative motivation, and will lead these industries’ international competitive strength 
downward. On the other hand, the shares of vertical specialization in technology 
or capital-intensive industries (for example mechanical equipment and metal 
products manufacturing industries) are higher than others since the mid 1990s, 
and the ability of these industries to process goods has increased greatly, too. 
These advances have allowed China’s technology-intensive industries to gain 
an excellent chance to enter into the world market through accepting some labor-
intensive stages of technology-intensive industries transferred from some devel-
oped countries. Vertical specialization has allowed these industries to enjoy the 
large effect of technological spillover, industrial linkage, and export channeling, 
resulting in an increased quality and productivity of the basic factors used in these 
industries and the promotion of their international industrial competitiveness. 
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Following the increase of the production rate and strengthening of competitive-
ness of technology-intensive industries, many of the important resources held 
by labor-intensive industries (such as skilled manpower) are drawn towards 
technology-intensive industries, causing even stronger reinforcement of vertical 
specialization in technology-intensive industries and the further weakening of the 
competitive ability of labor-intensive industries.

2) Dynamic effect analysis: Dynamic effect here refers to the effect of vertical 
specialization, through affecting technological development, on international 
industrial competitiveness. Here, we first analyze the effect of technology change 
in international industrial competitiveness. Here we use productivity to measure 
technology change.

As seen in Table 4, the coefficient of LPI is positive and is significant at 5% 
level. This indicates that, holding other factors fixed, the TCI increases when LPI 
increases. In other words, industry’s technology change will strengthen its global 
competitive strength. By Table 4, we can also get the partial effect of the logarithm 
of overall labor productivity (ln(PRODU)) on TCI:

DTCI /D ln(PRODU) = −266.5839+12.6526x2xln(PRODU) (6)

This formula expresses that, holding other factors fixed, the partial effect of 
the logarithm of overall labor productivity (ln (PRODU)) on TCI has a threshold 
value. When ln (PRODU) is above that threshold, it will result in an increase 
of TCI. This implies that over a long period of time, a continuous increase of 
an industry’s overall labor productivity will eventually promote that industry’s 
international competitive strength.

Secondly, we now investigate the effect of vertical specialization on overall 
labor productivity, using the data from the same sample to conduct a regression 
analysis:

 ln (PRODit) = b0+b1VSSit+aI+mit (7)

In Eq. (7), each variable holds the same meaning as those in Eq. (4). The results 
of this regression (see Table 5) show that it has passed the Hausman’s test, and 
indicate that, holding other factors fixed, an increase in the extent of vertical 
specialization results in an increase in overall labor productivity. In other words, 
viewing from a dynamic angle, vertical specialization promotes overall labor pro-
ductivity and technological development, and therefore strengthens international 
industrial competitiveness.

4 Conclusion and policy proposals

This paper analyzed the changing trends of China’s global industrial competitive 
strength since 1990s. Through analyzing the data of index of RCA and TCI, we 
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find that in the past 15 years China’s labor-intensive industries have stronger com-
petitive strength in world markets, but their strength has been decreasing. China’s 
technology or capital-intensive industries, such as electronic, telecommunica-
tions, machinery and transportation equipment, have exhibited obvious increases 
in competitiveness. Our research shows that there is a very close relationship 
between the changes of China’s global industrial competitiveness and the 
development of vertical specialization. Since the mid 1990s, China’s technology-
intensive industries have gained an excellent chance to enter into the world market 
through accepting some labor-intensive stage of technology-intensive industries 
transferred from some developed countries. The development of vertical special-
ization in these industries over the past years has exerted positive static and 
dynamic effects upon China’s global industrial competitiveness. However, verti-
cal specialization has little positive effect on China’s labor-intensive industries, 
for which one reason is that many of these kinds of industries have not taken part 
in vertical specialization, and another reason is that the overall labor productivities 
of some labor-intensive industries (mainly include textiles and garments etc.) 
need to be improved. From a dynamic standpoint, vertical specialization can 
help to increase overall labor productivity, and thereby it can help to improve the 
international competitive strength of all of China’s industries.

It seems that China’s technology-intensive industries’ rapid development con-
tradicts with the theory of comparative advantage. However, if we move our gaze 
from the type of products (or industry) to an investigation of what exact key 
elements constitute the types of “intensive” industries, we will find that the rising 
of competitive strength of China’s technology or capital-intensive industries is 
usually because of China’s advantage of a massive labor force which are used 
in some labor-intensive production stages of technology or capital-intensive 
products. Therefore, our conclusion is not really in opposition to the comparative 
advantage theory. Furthermore, this paper confirms that if China can make full 
use of its labor force advantage, actively take part in vertical specialization, and 

Table 5 Regression analysis conducted on the logarithmic value of overall labor Productivity 
and VSS

Dependent variable: The logarithmic value of overall labor productivity(ln (PRODU))

Explanatory variable Value of fixed effect model statistic

Constant 9.469 8 (38.20*)
VSS 0.104 8 (7.37*)
R squared 0.479 4
Sample number 90
Hausman’s test 20.16 (P = 0.000 0)

Note: software used to compute data is Stata 8; significance level is 5%.
*the value of t is stated within the parentheses.
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establish a strong link with the production chain (or value chain) of some multi-
national companies, then China will get more chance to enter into the world 
markets and make some of its industries get a much more dynamic comparative 
advantage than those traditional labor-intensive industries that take part less in 
vertical specialization. This shows that we should place much stronger emphasis 
on the following two points. 

First, Adam Smith and David Ricardo’s trade theory stated that labor is the only 
production factor. In the H-O model of neoclassical trade theory, although labor 
is not the only factor anymore, the types of factor composition of imported and 
exported goods still can be distinguished. Conversely, following the further devel-
opment of vertical specialization, the production chain which is made possible 
by multiple factors (labor, capital, technology, etc.) allows every importer and 
exporter to make full use of their comparative advantages. Therefore, the interna-
tional competitive strength of related industries can obtain obvious reinforcement. 
This also implies that China needs a transformation of its existing production 
process. To effectively achieve this transformation, China and other developing 
countries must actively participate in the vertical specialization process and 
improve the quality and efficiency of original basic factors (Porter, 1990). 

Second, Vertical specialization is an effective way for developed and develop-
ing countries to achieve “win-win” situations. We must ride the waves of 
economic globalization, use bidirectional exchange of factors, and optimize allo-
cation of resource to make full use of our comparative advantages. Seeing that 
related parties can all reach “incentive compatibility,” vertical specialization is 
sustainable. However, we also must consider that because the multinational com-
panies of developed countries are usually the ones to make the first move in inter-
national market, vertical specialization can still be a double-edged sword. China’s 
industries are still facing fierce competition in international market, technology, 
intellectual property rights and other areas. In today’s ever developing of interna-
tional labor division, more attention should be given to controlling rights. As such, 
the policy implications of this paper are: firstly, because vertical specialization can 
help for technology change, we think some measures should be taken to increase 
the benefits of vertical specialization and promote its further development in 
China to obtain more comparative benefit; secondly, although China’s technolo-
gy-intensive industries have already received preliminary help from vertical spe-
cialization, further development has been confined to labor-intensive production 
stages within those industries and we should diligently improve their innovative 
capacity, and transcend labor-intensive production stages to enter into more 
profit stage; thirdly, labor-intensive industries should make full use of the technol-
ogy spillover and industrial linkage within those industries through actively taking 
part in vertical specialization to improve the quality and efficiency of basic-factors 
used in labor-intense industries.
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