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Abstract

 

. This paper examines the effects of  Hong Kong–mainland China trade on the wage
inequality in Hong Kong. Because of  the large volume of trade and the large income disparity
between these two regions, this empirical study provides a good test of the theories on North–South
trade. The econometric analyses show that the relative wage between the skilled and unskilled
workers in Hong Kong increased as the share of  the volume of Hong Kong’s trade with mainland
China in Hong Kong’s total trade volume rose.

 

1.

 



 

Since the early 1980s the demand for less skilled labor has fallen, so that
the income gap between skilled and unskilled workers has widened in most
developed economies (e.g. Gottschalk and Smeeding, 1997). At the same time, we
have witnessed increasing globalization. The rough concordance of increasing
income inequality in many developed countries with their increasing trade with
developing countries has created a heated debate about the effects of trade on
wage inequality.

On one hand, some economists, notably Wood in a series of papers (Wood,
1995; 1997, 1998), believe that wage inequality has risen because factor price
equalization has been at work through the increasing trading activities between
developed and developing countries. Because developed countries are abundant
in skilled labor, while developing countries are abundant in unskilled labor,
the well-known Stolper–Samuelson theorem clearly predicts that unskilled
(skilled) workers in developed countries will earn lower (higher) real wage rates
from trading with developing countries.

 

1

 

 On the other hand, other economists
(e.g. Krugman, 1995; Richardson, 1995) argue that the effects of trade on wage
inequality may not be empirically significant. In particular, they point out that
the trade volume between some advanced countries (e.g. the United States) and
developing countries still constitutes only a small percentage of total spending
for the advanced nations. This debate has fostered much empirical research on
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In fact, the impact of trade on income inequality has been a major concern to less skilled workers
in developed countries; see e.g. ‘Unions stage Capitol Hill rally against China trade deal’, cnn.com,
April 12, 2000.
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the impact of  trade and trade liberalization on wage inequality and labor
market outcomes.

 

2

 

The present paper hopes to contribute to the existing literature by empiri-
cally examining the effects of Hong Kong–mainland China trade on the wage
inequality in Hong Kong. This empirical study is interesting for two reasons.
First, the volume of trade between these two regions relative to Hong Kong’s
GDP has been very large and has increased rapidly over the past two decades;
for example, in 1996 the volume of trade between Hong Kong and Chinese
mainland was about 123.2% of Hong Kong’s GDP. In fact, the flows of goods
and capital between southern China, Hong Kong and Taiwan have expanded
so rapidly that these regions are often referred to as the ‘Greater China’ in the
literature (e.g. Ash and Kueh, 1993). Second, the income disparity between
Hong Kong and mainland China over the last two decades has been very large,
despite the fact that China has experienced very rapid economic growth since
1978. For example, in 1992 the average income in mainland China was only
US$1,747 in terms of purchasing power parity (PPP),

 

3

 

 which was only 9.3% of
the average income in Hong Kong. Even in the richest province of  mainland
China, Guangdong, the average income was only US$2,731 (in PPP), which was
14.5% of the average income in Hong Kong in 1992. Thus, the present empirical
study should provide a good test of the theories on North–South trade.

After first discussing the theoretical background and hypotheses, we use
cointegration techniques to examine the long-run relationship between wage
inequality in Hong Kong and Hong Kong trade with mainland China. In
particular, the empirical analysis indicates that relative wages between skilled
and unskilled workers in Hong Kong increased significantly as the share of
the volume of Hong Kong’s trade with mainland China in Hong Kong’s total
trade volume rose. Meanwhile, the variance decomposition analysis reconfirms
that Hong Kong’s trade with mainland China has been the most important
determinant of  the wage inequality in Hong Kong. Thus, the findings are
consistent with the implications of the Stolper–Samuelson theorem.

2.

 



 

The effects of trade on wage inequality are usually analyzed in a Heckscher–
Ohlin model with skilled and unskilled labor as the two factors of production.
In recent literature, it has been increasingly emphasized that a country’s com-
parative advantage depends mainly on its average level of human capital, rather
than its physical capital–labor ratio. For example, on the basis of his compre-
hensive empirical analysis and survey, Wood (1994, p. 116) concludes: ‘Upon
examination, the results of these cross-country regression studies seem consist-
ent with the hypothesis that North–South trade is based on differences in the
availability of skill but not of capital.’
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See e.g. Kambhampati 

 

et al

 

. (1997); Reiner and Roland-Holst (1998); Beyer 

 

et al

 

. (1999); Robbins
and Gindling (1999).
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World Development Indicators

 

, CD-ROM version, World Bank, 2000.
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In the Heckscher–Ohlin framework, international trade follows the pattern
of comparative advantage. If  two countries have different comparative advan-
tages, their relative prices in autarky will be different. So, when trade is possible
between the two countries, market forces will result in a country exporting the
good that it has a comparative advantage in. Meanwhile, international trade
will cause the convergence of the autarkic relative prices. So the volume of trade
and the domestic price of exported goods are positively related. Thus, on the
basis of the Stolper–Samuelson theorem, there is a close relationship between
trade and wage inequality.

A simple reasoning for the basic logic of the Stolper–Samuelson theorem is
provided by Wong (1995, p. 31) and can be readily applied here as follows. In
the context of Hong Kong and the Chinese mainland, clearly, mainland China
has been abundant in unskilled labor, while Hong Kong has been abundant
in skilled labor. So, Hong Kong has a comparative advantage in the production
of the goods and services in which skilled labor is more intensively used, and
Chinese mainland has a comparative advantage in the production of the goods
and services in which unskilled labor is more intensively used. Thus, in Hong
Kong the trade between these two regions will expand the production of skill-
intensive goods and services but reduce the production that is intensive in
unskilled labor. The simultaneous expansion of the skill-intensive sector and
contraction of the low-skill sector will create an excess demand in skilled labor
and an excess supply of unskilled labor, thus widening the wage gap between
skilled and unskilled labor.

Meanwhile, we note that the per capita income of Hong Kong has been
significantly lower than in the United States, Japan and many other of Hong
Kong’s major trading partners. So the Stolper–Samuelson theorem implies that
Hong Kong’s trade with these rich countries is decreasing the wage gap in
Hong Kong.

 

4

 

 For example, from Table 1 we can see that in 1993 the per capita
income of Hong Kong was US$13,890, which was significantly lower than that
of the United States (US$22,956) and of Japan (US$25,089).

 

5

 

In addition, Hong Kong’s statistical yearbooks show that the trade volume
between other developing countries and Hong Kong is very small relative to
that between mainland China and Hong Kong. Thus, we obtain the following
hypothesis:

H

 



 

 1.

 

The relative wage between skilled and unskilled workers in Hong
Kong increases as the share of the volume of Hong Kong’s trade with mainland
China in Hong Kong’s total trade volume rises.

 

Next, we consider the supply factors that may affect the wage gap. There
are competing theories in the economic literature concerning the relationship
between the proportion of skilled labor in the population and the rate of return

 

4

 

Wood (1997) shows that in Hong Kong the greater openness to trade in the 1960s and 1970s led
to a narrowing of the wage gap between skilled and unskilled workers.
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United Nations (various issues).
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to human capital. On one hand, in the neoclassical framework the law of
diminishing returns implies that the wage rate of skilled labor will decrease as
the proportion of skilled workers rises. On the other hand, some recent litera-
ture (e.g. Lucas, 1988; Acemoglu, 1996) emphasizes the externality effect of
human capital, which arises when the investment of  an individual in skills
training creates benefits for other agents in the economy. Thus, the relationship
between the wage gap between skilled and unskilled labor and the proportion
of skilled labor is theoretically ambiguous. It will be interesting, therefore, to
examine this relationship empirically.

In this paper ‘skilled laborers’ refers to those who have a college/university
degree. Moreover, considering that an individual’s working experience is
another important factor in determining her wage, we included only those who
were in their 40s in our sample. Finally, we included the unemployment rate
in Hong Kong as a proxy variable for economic environment in our regression
analysis, for two reasons: first, it is an important indicator of  the business
cycles in Hong Kong; second, it is well known that business cycles affect
skilled and unskilled workers differently (e.g. Rosen, 1968; Ashenfelter and
Ham, 1979).

3.

 

 

 

Hong Kong has experienced significant rise in income inequality over the last
two decades. For example, the GINI coefficient increased from 0.451 in 1981
to 0.518 in 1996.
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 In particular, the wage gap between skilled and unskilled
labor has been rising. In this paper the wage gap between skilled and unskilled
labor is measured as the wage ratio between those who have a university degree
and those in the same age group who have received only primary education.

 

6

 

Hong Kong Population Census, 1991 and 1996: Census and Statistics Department, Hong Kong.

Table 1. Per capita GDP (GNP) in Hong Kong, the USA and Japan, 1982–
1994 (in 1990 US$)
 

 

Hong Kong
(2)

USA
(3)

Japan
(4)

% share
(5) = (2)/(3)

% share
(6) = (2)/(4)

1983 6,096 20,204 17,610 30.2 34.6
1984 6,794 21,376 18,665 31.8 36.4
1985 6,823 21,649 19,482 31.5 35
1986 8,560 21,079 19,887 40.6 43
1987 11,658 20,396 20,604 57.2 56.6
1988 12,470 20,434 21,988 61 56.7
1989 11,948 21,753 22,959 54.9 52
1990 12,100 22,442 24,042 53.9 50.3
1991 12,506 22,313 24,880 56 50.3
1992 13,210 22,446 25,072 58.9 52.7
1993 13,890 22,956 25,089 60.5 55.4
1994 15,598 24,193 25,196 64.5 61.9
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The wages for workers with different educational attainment were obtained
from an unpublished data set collected by the Hong Kong Census and Statistics
Department through its quarterly General Household Survey.

This data set provides the information on various earning ranges by education
and age on quarterly basis for the period between 1985 and 1992. Based on this
data, we calculated the median wage for the group with primary education
and those with university degree for the age between 40 and 49.

 

7

 

 We choose
a certain age group in order to control working experience, which affects
wage rate.

Table 2 documents the wage gap and the proportion of those in Hong Kong’s
labor force who have a university degree and those who have completed
primary education in the 40–49 age group over the period 1982–94. From the
table we can see that the wage gap has increased, despite the fact that the supply
of  skilled labor has also increased. For instance, from 1982 to 1994, although
the proportion of  the Hong Kong workforce holding a university degree
increased from 3.6% to 8.8%, the wage gap increased from 3.76 to 3.96.

The data on the unemployment rate in Hong Kong and on Hong Kong–
mainland China trade were obtained from various issues of the 

 

Hong Kong
Annual Digest of Statistics

 

. From Table 3 we can see that Hong Kong–mainland
China trade has been rising rapidly, both in terms of the absolute trade volume
and in terms of the share of the volume of Hong Kong’s trade with mainland
China out of Hong Kong’s total trade volume.

Finally, in our analysis all variables are transformed into logarithmic forms.
The dependent variable is the wage gap between skilled and unskilled labor,
and the explanatory variables include: (i) the share of the volume of Hong
Kong’s trade with mainland China in Hong Kong’s total trade volume; (ii) the
proportion of those who have a university degree in Hong Kong’s labor force;
and (iii) the unemployment rate in Hong Kong.

 

7

 

Note that the skilled individuals in this sample include both foreign workers and domestic workers
living in Hong Kong.

Table 2. Average labor income ratio received by heads of households according 
to the education level of the head of the family
 

1982 1985 1988 1991 1994

Average monthly labor income according to the education level of the head of 
the family in HK$ of 1990
Primary education 3,269 3,620 4,466 5,002 5,104
University education 12,298 13,699 17,061 19,706 20,211

Distribution of households according to the education level of the head of the family (%)
Primary education 35.7 32.3 29.3 25.1 22.3
University education 3.6 4.4 5.6 6.0 8.8

Average labor income ratio according to the education level of the head of the family
University/primary education 3.76 3.78 3.84 3.94 3.96

Sources: Author’s calculations.
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4.

  

    

 

In this section we use cointegration techniques to examine the long–run
relationship between wage inequality in Hong Kong and Hong Kong–mainland
China trade. A statistical diagnosis for the univariate trend properties of time
series is a prerequisite to studying the nexus between these two variables. The
causal relation between them is not spurious if  the involving variables are
non-stationary in the levels, but is stationary in the first or second differences.
This procedure is also required to examine the existence of a long-run stable
relationship between these variables.

To determine the integrating order of the time series variables, the augmented
Dickey–Fuller (ADF) procedure suggested by Dickey and Fuller (1979) is used
to test each variable for a unit root first in its level form, and then in the first
difference form. Table 4 presents the results of  the unit root tests for four
variables: the wage ratio between skilled and unskilled workers; the share of Hong
Kong’s trade with mainland China; the proportion of university graduates in
Hong Kong’s labor force; and the unemployment rate in Hong Kong.

The second column of table 4 presents the test statistics with a constant, and
the third column reports the results when the regression contains both a constant
and time trend. On the basis of the critical values reported by MacKinnon (1990),
the null hypothesis of a unit root for each variable in its level form cannot be
rejected, whether time trend is included in the regressions or not. Thus, all
variables are best characterized as integrated of degree one, I(1).

The fourth column of Table 4 reports the test results for the first difference
form with a constant term, and the fifth column presents the results when the
equations had constant and trend terms. The null hypothesis that a unit root
exists for each variable is rejected at the 0.01 level of significance in the first
difference, which indicates that all variables are characterized as integration of
zero in first differencing.

Table 3. Hong Kong–China trade and unemployment rates in Hong Kong, 1982–
1994 (HK$m)
 

Total trade with 
China (HK$bn) (2)

Total trade in Hong Kong 
(HK$bn) (3)

% share 
(4) = (2)/(3)

Unemployment rate 
in Hong Kong (%)(5)

1982 44.73 270.28 16.55 3.6
1983 61.23 336.14 18.21 4.5
1984 95.10 444.81 21.38 3.9
1985 120.18 466.57 25.76 3.2
1986 140.55 552.49 25.44 2.8
1987 205.40 755.98 27.17 1.7
1988 288.57 991.87 29.09 1.4
1989 343.44 1133.29 30.30 1.1
1990 394.51 1282.40 30.76 1.3
1991 501.08 1544.87 32.44 1.8
1992 628.11 1880.25 33.41 2.0
1993 740.09 2118.85 34.93 2.0
1994 854.72 2420.72 35.31 1.9
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As a stochastic trend has been confirmed for each of the series, the observed
time series, which possess trends, can be removed by first differencing. The
question is whether there exists some long-run relationship between these vari-
ables. A linear combination may exist between two or more economic variables
that converge to a long-run equilibrium, even though the series by themselves
(at their level forms) are non-stationary. In other words, when they are coin-
tegrated, a linear combination of them may result in stationary.

In this paper Johansen’s (1991) multivariate cointegrating testing approach
based on maximum-likelihood estimation is used to test the null hypothesis of
the existence of  a long-run relationship between relative wages, Hong Kong–
China trade, education and the unemployment rate. The advantage of using
the Johansen cointegrating test is that it provides a maximum-likelihood esti-
mation procedure, which simultaneously regresses vector autoregressions (error
correction method, ECM) to estimate cointegrating vectors. In addition, this
method is capable of identifying multiple cointegrating vectors, and it is also
orthogonal to an arbitrary normalization.

Table 5 presents the testing results from the cointegrating tests for a long-
run relationship between trade, education and unemployment rates on relative
wages. The eigenvalues are presented in the first column of the table, while the
second column gives the likelihood ratio (LR) test statistic:

for 

 

r

 

 = 0, 1, . . . , 

 

k

 

 – 1, where 

 

λ

 

i

 

 is the 

 

i

 

th largest eigenvalue; 

 

Q

 

Γ

 

 is the trace
statistic and is the test of H

 

1

 

(

 

r

 

) against H

 

1

 

(

 

k

 

). According to the critical values
reported by Osterwald-Lenum (1992), both maximal eigenvalue test statistics
and trace test statistics provide significant evidence for the existence of a coin-
tegrating (long-run equilibrium) relationship between the wage ratio, trade with
mainland China, the proportion of university graduates and the unemployment

Table 4. Unit root tests for relative wage, trade share, skilled worker share and 
unemployment ratea

 

Variable

ADF

Level form First difference form

(with c) (with t & c) (with c) (with t & c)

LRWUP −1.354 −3.349 −6.918** −6.828**
LTCSH −0.116 −3.258 −6.703** −6.690**
LUNEMP −1.788 −1.459 −5.116** −5.865**
LDEG −0.125 −3.237 −5.334** −5.442**

aADF = augmented Dickey–Fuller statistic; LWRUP = relative wage rate of skilled and unskilled workers
aged 40–49; LTCSH = the share of Hong Kong’s with China to Hong Kong’s total trade with the world;
LUNEMP = unemployment rate; LDEG = proportion of university graduates in Hong Kong’s labor force.
The critical values are according to McKinnon’s statistics.
**statistically significant at the 1% level.
*statistically significant at the 5% level.

    
Q T i

i r

k

Γ   log(   )= − −
= +
∑ 1

1

λ
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rate. The likelihood ratio test rejects the hypothesis of no cointegration, but
not the hypothesis of at most one cointegrating relation.

The normalized cointegrating relation based on one cointegrating relation,

 

r

 

 = 1, determined by the LR tests, can be written as

where figures in parentheses are asymptotic standard errors and * denotes
statistically significantly at 5% level.

More comprehensive regression analyses are summarized in Table 6. From
this table we first note that for all cases there has been a consistently statisti-
cally significant positive relationship between increases in the share of total
trade with mainland China and the relative wage between skilled and unskilled
workers in Hong Kong. Thus, our empirical finding is consistent with the
hypothesis that the trade between developed and developing economies reduces
the relative wage of unskilled labor in developed economies. Quantitatively, it
is estimated that, for a 1% increase in the share of total trade with mainland
China, the wage ratio between skilled and unskilled workers in Hong Kong
increased by about 1.32% over the study period.

Second, our regression analysis indicates that the wage gap between skilled
and unskilled labor decreased with the proportion of  skilled labor. This
statistically significant negative relationship suggests that the effect of the law of
diminishing returns is greater than the externality effect of human capital in
Hong Kong during the study period 1985–92.

Third, from Table 6 we can see that unemployment rate and relative wages
between skilled and unskilled labor in Hong Kong has been negatively corre-
lated. A possible explanation is as follows. In an economic downturn the
increase in the unemployment rate for unskilled labor is significantly higher

Table 5. Johansen test for cointegrating relationship between trade, education, 
unemployment rate and relative wagesa

 

 

Eigenvalue Likelihood ratio 5% critical value 1% critical value Hypothesized no. of CE(s)

(a) LRWUP = f (LTCSH)
0.466 19.03 15.41 20.04 None*
0.007 0.198 3.76 6.65 At most 1

(b) LRWUP = f (LTCSH, LDEG)
0.622 37.19 29.68 35.65 None*
0.233 8.02 15.41 20.04 At most 1
0.002 0.04 3.76 6.65 At most 2

(c) LRWUP = f (LTCSH, LDEG, LUNEMP)
0.667 63.38 62.99 70.05 None*
0.475 30.36 42.44 48.45 At most 1
0.250 10.99 25.32 30.45 At most 2
0.075 2.35 12.25 16.26 At most 3

aLR test indicates 1 cointegrating equation(s) at 5% significance level in each case.
*denotes rejection of the hypothesis at 5% significance level.

LRWUP LTCSH LDEG LUNEMP t− + + − − =1 319 2 109 0 175 0 024 0 442 0
0 658 0 0765 0 073 0 012
. * . * . * . * .

( . ) ( . ) ( . ) ( . )
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than that for skilled labor (e.g. Rosen, 1968; Ashenfelter and Ham, 1979). In
particular, the least productive unskilled workers often become unemployed in
a recession. Thus, as the unemployment rate rises in a recession, the average
wage of  unskilled workers is less negatively affected than that of  skilled
workers, because the lowest paid unskilled workers may lose their jobs in the
recession.

Further, to complement our cointegration analysis, we employ Sim’s method
of decomposing the forecast error variance to provide an alternative approach
to explaining the predicting power of trade, the share of university graduates and
unemployment rate variables for wage gap. Ten lags of  the relative wage are
used for estimating the VAR system and ten quarters forecast error variances
are explained. The empirical findings are summarized in Table 7, which describes
the percentage of the variable movement explained by its own lags, the per-
centage of trade, the proportion of university graduates and the unemployment
rate. From Table 7 we can see clearly that the trade between Hong Kong and
China explains a much higher percentage of variances for relative wages the
proportion of university graduates and unemployment rate does.

6.   

The recent sharp increase in the wage gap between skilled and unskilled labor
in many developed countries has led to a lively debate on the importance of
North–South trade on wage inequality. This paper tries to complement the
recent literature by examining the effects of Hong Kong–mainland China trade
on the wage inequality in Hong Kong. Our empirical study provides a good
test of the theories on North–South trade because of the large volume of trade
and the large income disparity between Hong Kong and mainland China.

Table 6. The cointegrating equation(s) of the relative wage: normalized cointe-
grating coefficients: 1 cointegrating equation for each casea

 

 

LRWUP LTCSH LDEG LUNEMP Trend C

(a)
1.00 −0.592** 0.500

 (0.094)
Log likelihood = 102.7

(b)
1.00 −2.270**  1.195* 4.080

 (0.756) (0.518)
Log likelihood = 161.9

(c)
1.00 −1.319*  2.109*  0.175* −0.024* −0.442

 (0.658) (0.765) (0.073)  (0.012)
Log likelihood = 192.5

aFigures in parentheses are asymptotic standard errors.
**denotes statistically significantly at 1% level.
*denotes statistically significantly at 5% level.
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The cointegration analysis in this paper shows that the relative wages
between skilled and unskilled workers in Hong Kong increases as the share of
the volume of Hong Kong’s trade with mainland China in Hong Kong’s total
trade volume rises. Furthermore, the variance decomposition analysis indicates
that Hong Kong’s trade with mainland China is the most important determinant
of its wage inequality. Thus, the findings are in support of the Stolper–Samuelson
theorem.

Finally, the empirical analysis shows that the wage gap in Hong Kong
decreases as the share of university graduates in the labor force increases. The
increase in the number of university graduates has been due to the fact that
the Hong Kong government has greatly increased its expenditure on tertiary

Table 7. Variance decomposition of the relative wage equation explained by the 
trade share, skilled worker share and unemployment ratea

 

 

Period S.E.

Variance decomposition of LRWUP

LRWUP LTCSH LDEG LUNEMP

(a)
1 0.061 100.0 0.0
2 0.062 99.91 0.09
3 0.063 95.68 4.31
4 0.064 94.70 5.30
5 0.066 93.17 6.83
6 0.067 92.30 7.70
7 0.068 91.04 8.96
8 0.070 90.11 9.89
9 0.071 89.11 10.88
10 0.072 88.27 11.73

(b)
1 0.065 100.0 0.0 0.0
2 0.071 96.98 0.16 2.90
3 0.081 94.72 2.41 2.87
4 0.087 93.95 2.39 3.66
5 0.094 94.31 2.38 3.29
6 0.101 94.74 2.31 2.95
7 0.107 94.83 2.46 2.71
8 0.112 94.88 2.49 2.62
9 0.118 94.95 2.53 2.52
10 0.122 95.05 2.55 2.41

(c)
1 0.065 100.0 0.0 0.0 0.0
2 0.072 95.00 2.32 2.56 0.11
3 0.080 93.74 2.86 2.86 0.52
4 0.087 92.48 3.23 3.78 0.51
5 0.095 93.24 3.06 3.26 0.43
6 0.102 93.58 3.18 2.85 0.38

7 0.108 93.71 3.32 2.60 0.36
8 0.114 93.70 3.44 2.53 0.32
9 0.119 93.82 3.46 2.41 0.29
10 0.124 93.96 3.51 2.26 0.27

aTen lags are used for estimating VAR system.
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education; in addition, the opening up of mainland China has strengthened
people’s incentives to acquire skills in Hong Kong. Thus, we suggest that
increasing educational expenditure not only can promote economic growth but
also can partially offset the negative impact of globalization on the welfare of
unskilled workers in developed countries.
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Table A1 describes the variables and lists their sources.

Table A1. Key to variables
 

Variables Description Data sources

LRWUP Log of relative wage rate of skilled 
and unskilled workers aged 40–49

Unpublished statistics from Census 
and Statistics Department, General 
Household Survey Section, Hong Kong

LTCSH Log of the share of Hong Kong’s 
trade with China to Hong Kong’s 
total trade with the world

Hong Kong Annual Digest of 
Statistics, various issues, Census and 
Statistics Department, Hong Kong

LUNEMP Log of unemployment rate
(seasonally adjusted)

LDEG Log of the proportion of university 
graduates in Hong Kong’s labor force

PER_217.fm  Page 142  Tuesday, April 13, 2004  5:43 PM


