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Abstract This paper analyzes the effect of changes in real exchange rate on manufacturing
employment. Our theoretical model predicts the positive effect of depreciation of real
exchange rate on employment through a firm’s expectation on changes in real exchange rate
and the interaction between real exchange rate and a firm’s import and domestic input. Using
China’s manufacturing data during the 1980-2003 period, we find that depreciation of real
exchange rate promotes employment growth in manufacturing industries, while change in
real exchange rate is not a significant factor in promoting wage growth. We also find that an
increase in export share offsets partially the effects of real exchange rate on employment and
real wages.
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Introduction

There is some empirical evidence that changes in exchange rate, in terms of appreciation and
depreciation of and volatility in exchange rates, have an important influence on domestic
employment. Campa and Goldberg [1] and Goldberg and Tracy [2,3] find that US dollar
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depreciation results in an increase in employment in manufacturing industries in the United
States. In examining US manufacturing data during the 19731993 period, Klein et al. [4]
find some evidence of job destruction effects of appreciation in real US dollar. In a further
study, Klein et al. [5] find that trend real exchange rate in US dollar has a significant effect on
job relocation, while cyclical real exchange rate in US dollar reduces manufacturing
employment through job destruction when dollar is appreciated. All these studies conclude
that these effects are increased as the degree of openness increases in the corresponding
industries.

There is little evidence that exchange-rate volatility is strongly associated with changes in
employment and unemployment. In a cross-country study, Burgess and Knetter [6] find that
manufacturing employment in Germany and France is not susceptible to the volatility of its
exchange rate, which is slow to adjust itself to its long-term equilibrium rate, while the
exchange rate adjusts itself considerably quickly in the United States, Japan, Canada, the
United Kingdom, and Italy. In a study of European countries, Belke and Gros [7] find that
exchange-rate volatility has a negligible effect on employment through trade channel.
However, as firms have to assume sunken costs in terms of investment for exports, severe
volatility in exchange rate is expected to have an impact on a firm’s capital investment and
labor demand.

Edwards [8] comes to the opposite conclusion concerning the effects of changes in exchange
rates on employment in manufacturing industries in developing countries. He finds that de-
preciation of real exchange rates leads to a reduction in output as well as real wages in many
developing countries. Edwards poses several reasons to explain his findings. First, currency
depreciation will generate negative effects of real balance through price mechanism,' which
will reduce output. Second, currency depreciation will produce an income transfer effect
from people with lower rates of marginal saving to people with higher rates of marginal
saving. Third, if price elasticity of export and import is low enough, trade balance in terms of
domestic currency will get worse, which might cause economic depression. Furthermore,
currency depreciation will raise prices of intermediate products, which will shift aggregate—
supply curves to left and reduce output. However, Edwards [8] fails to deal with currency
depreciation in China. Chinese scholars, such as Yu [9] and Wan and Xu [10], examine the
relationship between changes in Renminbi and employment in various ways.

This essay will deal with the effect of changes in Renminbi value on manufacturing
employment in China. A theoretical model is presented first. Using China’s data during the
19802002 period, we find that depreciation (appreciation) of real exchange rate in China
raises (reduces) manufacturing employment in China. However, changes in Renminbi value
exercise insignificant impact on real wages. Also, we find that an increase in export shares
will offset part of the negative effects of appreciation in real exchange rates on employment
and real wages.

This essay is organized as follows. Section 2 presents a theoretical model of open
economy in a small country in which the effect of changes in exchange rate is analyzed on
labor demand in firms.> Section 3 deals with data collection and description of manufacturing
industries in China. Empirical results are presented in Section 4. Section 5 concludes.

' Negative effect of real balance means that the real values of currency and assets people hold will decrease as
price rises. A reduction in real wealth will result in a decrease in consumption and, hence, aggregate demand.
2 Our model is built on the works of Nickell [11] and Campa and Goldberg [1].
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A theoretical model of open economy
Modeling and equilibrium labor demand

Consider a small open economy with infinite time, where a representative firm in a
manufacturing industry operates in perfectly competitive foreign markets and product price
in foreign markets is given. The firm purchases inputs from domestic and foreign markets,
and its product is sold in both domestic and foreign markets as well. Let C(AL,) be
adjustment costs for a firm’s labor demand in two close periods. The profit function can be
stated as follows,

Zaf (1= )P, +nE P;|Q,— WL — EZ — Z — C(AL)} (1

where Ot = /227" P 0<a, B<1; C(AL) =W, \b(L,+ — L)2:1=1,2..;0<6<1
is the discount rate; n [O, 1] is the share of export in the firm’s total sale; P, O, W, and L
represent price, output, wage, and labor, respectively; subscript ¢ is the time period; and E is
the nominal exchange rate. Production function Q, takes the form of the Cobb—Douglas
function, where Z and Z* are other inputs from domestic market and import, respectively.
Adjustment costs function C(AL,) is the square function of changes in labor demand, where
b > 0 is the coefficient for adjustment cost for labor demand. Let e, = E, P, */P, be the real
exchange rate. The export share 7 is assumed to be an increasing function of real exchange
rate e with the first derivative 7, > 0, which implies that as domestic currency is devalued
under the direct method, a firm’s export share will increase. Also, the import 7" is assumed to
be a function of real exchange rate e, but the value of Z'(¢) depends upon the elasticity of
import demand.

Assume labor adjustment AL, follows AR(1) process:* AL,=wAL, | + €, where 0 < |yf <
1, and {g,} is a series of random noise. Differentiating profit function with respect to L,, we
obtain

[PV =)+ nE P BLE 220z P = w, 4 bW} woWi) (L — L) (2)

Obviously, when L, . | — L, or b is zero, we can find the equilibrium labor demand:

s 1/1-8
L ={[P( =)+ nEPpZZ P [} ®)

Equation (3) shows that equilibrium labor demand is jointly determined by current wage
level, prices of domestic and foreign products, real exchange rate, export share, and firm’s
investment. After taking the logarithm of Eq. (3) on both sides, we get

I =ap+ arys + axz + azz; + asw; 4)

where I, z', z, and w are logarithm forms of the respective variables, y; =In
[P,(l —n)+nkE Pt*], ai, ay, as, and a4 are coefficients for elasticity of labor demand

3 This assumption conforms to our data. In our study, China’s manufacturing employment at the end of the year
follows ARIMA(1,1,0) process, which can be transformed into AR(1) series with first-order differencing.
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with respect to corresponding variables, aq, a1, a,, and a3 > 0; a4 <0. Since e, = E; P} /P; is
real exchange rate, y can be expressed as y, = p, + [(1 — n) + e;n] = p: +¢, wheree, is
the average real exchange rate weighted by export share 7. At a certain degree, ¢; reflects the
real effect of the real exchange rate on a firm’s labor demand.* When 7= 1 or the firm exports
its all products, the firm is completely exposed to the fluctuation in real exchange rate. When
n = 0, labor demand of the firm is not subject to the volatility of real exchange rate except
through import channel. To estimate the effect of real exchange rate on the domestic firm, we
ignore the firm’s domestic part of sales. Hence, y = p + e + 7. The general form of labor
demand by the representative firm can be expressed as

ltd =ao+ a1 (p; + e +00) + axz] + azz, + aswy %)

In equilibrium, we can find the effect of real exchange rate on labor demand through
differentiating 7" with respect to e;:

o fde = [n+ (e — D)) /[(1 = B)y] + az; /[(1 — B)Z"] (6)

Equation (6) shows mechanisms of real exchange rate affecting labor demand through
export price, variation in export share, and import costs. The higher the export share is, the
larger the effect of real exchange rate on employment, which is consistent with the findings of
Campa and Goldberg [1], Goldberg and Tracy [2,3], and Klein et al. [4,5]. Our theoretical
results are different from Campa and Goldberg [1] in that as (3 becomes larger or the firm is
more labor-intensive, the effect of changes in exchange rates are larger on labor demand. In
this case, a higher proportion of labor is exposed to changes in exchange rates. The effect of
import share « is similar to that of .

The stability of equilibrium labor demand

As L, . 1 can be seen as a function of L,, from Eq. (3), we can find at equilibrium point L

S =1+ (1= pyw/{[bdy(1 + w) — b]L"} ©)

where  is the rate of wage growth. Whether L” is stable or not is determined by Eq. (7).
When [f(L")| < 1or L" > (1 — B)w/{2b[1 — sy (1 + w)]} and Sy (1 + w) < 1 are satisfied, the
solution to Eq. (3) is stable. However, when dy (1 + w) > 1, its solution is unstable. Hence, the
stability of the equilibrium solution depends on the firm’s return on profit 6 = 1/(1 + r)
memory coefficient of labor adjustment v, and rate of wage growth w. Given y, when wages
grow too high and exceed the firm’s return on profit or (1 + w)/(1 + ) > 1/y, labor demand
will grow infinitely or contract slowly. Specifically, when the firm’s labor demand L, exceeds
the equilibrium labor demand L”, it will grow persistently. On the contrary, when L, < L, it
will contract slowly. Of course, since the coefficients in Eq. (7) will change under the
influence of other exogenous variables, changes in labor demand will be limited by these

41In reality, the effect of real exchange rate varies from industry to industry, as the exposure to volatility of
exchange rate and trade ratio are different in different industries. For convenience, real exchange rate is
weighted only by export share of industries.
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coefficients. Although real exchange rate affects the equilibrium employment L, the stability
of this effect is determined by the ratio of firm’s cost to revenue (1 + w)/(1 + 7) in
equilibrium.

In a stable equilibrium condition, the equilibrium labor demand is determined by the
coefficient of labor adjustment cost, firm’s return on profit, rate of wage growth, the memory
coefficient of labor adjustment, and the degree of labor intensity in the firm’s production.
That is, the larger b, r, and (3 are, the fewer the equilibrium labor demand is. On the contrary,
the larger w and y are, the more the equilibrium labor demand is.

The effect of changes in real exchange-rate volatility on employment

For convenience, we will assume that real exchange rate, firm’s import, domestic input, and
wage all follow log-normal distribution in examining the effect of changes in real exchange
rate on employment. Also, we assume that the variation in real exchange rate, firm’s import,
and domestic input all follows the random process of geometric Brown motion in
investigating the uncertainty effect of real exchange rate, domestic input, and firm’s import.’
Then,

d./Je = a.dt + o.dz; dZ"]Z" = a,.dt + 0,+dz; dZ/Z = a.dt + o0.dz.

where a,, a.x, and a. are shift parameters of real exchange rate, firm’s import, and domestic
input, respectively. They are also the instantaneous expected growth rate. o, 0.+, and o, are

standard deviations. Also, z follows the wiener process with dz = ¢,\/dt where ¢,~N(0, 1)
and dz~N(0, d¢).

For convenience, we assume that the price level the firm faces takes the form of the Cobb—
Douglas function:

P = P'"(EP)" ®)

where 7 is the firm’s export share. Let domestic price P =1 to simplify notation. Taking the
expectation of Eq. (3), we get

E[L07P] = Ele"pz7' ) [E[W] )

Equation (9) implies that equilibrium labor demand is reached at the point of equality of the
expected marginal revenue and the expected marginal cost. To analyze uncertainty, Eq. (9)
becomes, in terms of logarithm form,

E[I'T) = {[ne,+Inp+az + (1 —a—P)z] +&}/(1 - B) (10)
=lei+ B +azf + (1 —a— Bz — (+/2)] + €}/ (1 - B)

3To examine the effect of openness on labor demand, we do not assume nominal wages follow geometric
Brown motion. However, according to the definition of log-normal distribution, its expectation is a,, + o2, / 2.
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where ¢ is the initial period and 7 is the end period; T=1¢, ¢+ 1, ¢+ 2 .... £ consists of many
uncertain factors and can be expressed as:

t={+a+(l—a—p) (10"
+ [Fale = 1) + (a+ B)(a+ g —1)]/2
o+ (l—a=pB)+a(l —a—BHT —1) = (+/2)
In Eq. (10" 02, 02,, 02, 02, are the variance of real exchange rate, firm’s import, domestic

input, and wages; 0.+, 0., and 0., are the cross-variance of real exchange rate, firm’s
import, and domestic input, respectively. As 7 and « are both less than 1, the coefficients of
02,02, 07 arenegative, which implies that changes in real exchange rates, firm’s import, and
domestlc input reduce the firm’s labor demand. In the extreme condition with n = 0, changes
in exchange rate exercise no impact on labor demand, and the coefficients of a, and o2 are
both zero.® When the firm sells abroad all its products or 77 = 1, there is no direct effect of
changes in real exchange rate on labor demand.” However, real exchange rate can affect labor
demand through expected appreciation and depreciation of real exchange rate a, and through
cross-variances of real exchange rate with import o« and with domestic input 0s08 Equation
(10) shows that, other things being equal, as the firm’s export share increases, appreciation
and depreciation of real exchange rate can have larger effect on labor demand though the
channels a,, 0.+, and o... However, the volatility of real exchange rate exercises insignificant
impact on labor demand when trade share is extremely large or small, whereas the volatility
of real exchange rate has the largest impact on labor demand when 7 = 1/2. In addition, the
effect of volatility of real exchange rate depends on the degree of labor intensity in the firm’s
production. As /3 becomes larger, the effect of volatility of real exchange rate is also larger.

Labor market equilibrium

The sections dealt with so far analyze the effect of changes in exchange rate on labor demand
in an open economy. To examine the equilibrium condition in labor market, we have to
analyze labor supply and, hence, the determination of equilibrium wages and equilibrium
employment.

For completeness, supply of labor is assumed to be a function of wage level the firm
provides for workers and average social wage level. When wages the firm provides for

6 Strictly speaking, only when trade share is zero is the effect of real exchange rate on labor demand zero, as
trade includes export and import. The analysis here is simplified.

7 This point is difficult to understand. When all sales come from abroad, the firm, willingly or unwillingly, has
to accept changes in real exchange rate. Hence, volatility of real exchange rate becomes unimportant.
However, a firm’s expectation on real exchange rate is important for labor demand. As for the reasons why the
short-term changes in real exchange rate have no effect on firm’s sale, see Belke and Gros [7].

8 Note that e becomes rate of change of expected real exchange rate a, here. The coefficient of a, is = 1. Here,
we emphasize the expectation effect of real exchange rate on labor demand as well as the cross-variance effect
(0% and 0,).
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workers increase relative to social average wages, labor supply increases in the representative
firm and vice versa. Thus,

l? =X+ )\.1(W, — th) (11)

where A\;L 0 is the elasticity of labor supply with respect to wages in the same industry and
0(6 > 0) is cross-elasticity of the firm’s labor supply with respect to wages in other industries.
Combining Egs. (5) with (11) and aggregating firms in the same industry, we find
equilibrium labor and real wages in industry ¢ at time i:

Wi = @0 + 1P + doer + b3 + duzi’ + dsz) + pewi (122)

I'= @0 + @1p, + vae, + @30, + @az)’ + @szi + Qe (12b)

In Egs. (12a) and (12b), all coefficients are positive except ¢ < 0, which are expected to
reflect the effects of these variables on wages and employment. In the next section, we will
use manufacturing data in China to empirically estimate these coefficients.

Data selection and description

With reform and openness since 1978, the manufacturing industry in China has grown so fast
that export of manufacturing products accounted for more than half of China’s total export in
the last several years. The manufacturing industry with the higher degree of openness
provides a good sample to identify the effect of changes in exchange rate on employment.
The annual data used in the analysis comes from International Financial Statistics (IFS) and
China's Statistical Yearbook (CSY), covering the 1980-2002 period. The base year 1995 is
chosen to adjust all price index and GDP index, consistent with real exchange rate. Average
wages in the manufacturing industry and national average wages are real wages adjusted by
national consumer price index (CPI). Figure 1 reflects changes in employment and real wages
level in China’s manufacturing industry during the 1980-2002 period.

The left panel in Fig. 1 reflects changes in China’s manufacturing employment in the last
20 years. Manufacturing employment in China grew persistently until 1996. Because of
macroeconomic adjustment, reform of state-owned enterprises, and external shocks from the
Southeast Asian financial crisis, manufacturing employment declined from 1996 to 2000.
This declining trend is reversed slightly after 2000. The right panel in Fig. 1 reflects the
growing trend of manufacturing real wages in the period, although inflation in 1989 and 1993
weakened this trend.

For real exchange rate, we choose real effective exchange rate (REER) index used by IMF
in /FS. In this index, appreciation of exchange rate is appreciation of domestic currency,
while depreciation of exchange rate is depreciation of domestic currency. The proportional
share of export (PRO) is calculated as manufacturing export divided by manufacturing total
output. Figure 2 reflects the trend of real exchange rate and manufacturing export share
during the 1980-2002 period.



Front. Econ. China (2006) 1: 126-139 133

10000 12000
9000+ 100001
80001 8000+
7000 6000+
6000 A 4000+

00 4T 2000 ———————————r
80 82 84 86 88 90 92 94 96 98 00 02 80 82 84 86 88 90 92 94 96 98 00 02
—EMP — RW

Fig. 1 Trend in employment and real wages in China’s manufacturing industry (1980-2002). Data source: CSY
(1985-2003). Manufacturing employment is at the yearend, in terms of 10,000. Real wages are nominal annual
wages adjusted by national CPI during the 1980-2002 period (1995 CPI=1)

As the left panel in Fig. 2 shows, the real exchange rate of China’s Renminbi was in the
process of sharp depreciation before 1993 and has begun to climb back a little bit since then.
In most years of the 1980s, Renminbi is pegged at and fixed on the US dollar. The persistence
of sharp devaluation in Renminbi reflects the volatility of China’s economic development
and open policy. Between 1987 and 1993, Renminbi dual regime was enacted to coordinate
the coexistence of official exchange rate and regulated market exchange rate. In the early
1990s, Renminbi in the regulated foreign exchange market was sharply devalued. In 1994,
the official exchange rate of Renminbi was devalued to integrate regulated market exchange
rate, and China’s exchange regime was changed from official fixed exchange rate into
managed flexible exchange rate [12]. The right panel in Fig. 2 shows the importance of
export in the manufacturing industry. Corresponding to the sharp devaluation of nominal
exchange rate in 1986, 1990, and 1994, the export share of manufacturing product
experienced a significant increase. In the sample period, this index grows in trend but with
frequent fluctuations.
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Fig. 2 Real exchange rate and manufacturing export share in China (1980-2002). Sources: Data on REER and
PRO come from /FS (2003) and CSY (1985-2003), respectively
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Other variables, in terms of logarithm forms, are chosen as follows. Manufacturing price
index, adjusted by the 1995 CPI index, is used as a measure for price level (LP). Import
materials, including nonfood raw materials, energy, and other import materials, adjusted by
the 1995 raw material price index, is a measure of import input (LIM). Investment in
manufacturing improvement and capital maintenance, adjusted by GDP index, is a measure
of domestic input (LADFA). National average wage level, adjusted by national CPIL is a
measure of real wages (LRAW).

Empirical analysis
Analysis method

In the data analysis, we find that many variables are highly correlated with each other, which
implies the existence of multicollinearity problem in ordinary linear regression (OLS), as
shown in Table 1. If we choose exclusion method to partially solve this problem, the
completeness of our theoretical models is weakened and some important variables may also
be excluded from our analysis. Hence, it is not appropriate here to use traditional ordinary
multiple linear regression and step-by-step regression to estimate our parameters.

Range regression, an improved method of OLS, is a better method in dealing with strong
multicollinearity problems in explanatory variables and the singularity problem of coefficient
matrix X'X by some variables. Range method is employed to increase the values of diagonal
elements and to keep the nondiagonal elements in the coefficient matrix unchanged, hence
correcting an increasing variance of estimated coefficients due to collinearity problems in
explanatory variables. In analysis, we can choose a parameter & such that

b(k) = (X'X + k)XY

where [ is unit matrix. Although b(k) is biased somewhat, the positive semidefiniteness of
cov(b) — cov[b(k)] makes the estimator of cross-variance by the range method smaller than
that of cross-variance by the OLS.

We use econometric software MATLABG6.5.1 to do range regression. In MATLABG6.5.1,
Ridge.m is a function to analyze range regression. Due to its ill performance in
standardization and solution finding in regression coefficients, we have made some
improvement on the function Ridge.m and use improved Ridgel.m to do the following
analysis.

Table 1 Correlation among explanatory variables

LRW LE LPRO LP LADFA LRAW LIM
LEMP 0.55 —0.931 0.797 0.736 0916 0.542 0.538
LRW —0.738 0.899 0.891 0.816 0.999 0.971
LE —0.909 —0.843 —0.958 —0.723 -0.717
LPRO 0.956 0.952 0.896 0.897
LP 0.894 0.891 0.912
LADFA 0.812 0.791

LRAW 0.974
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Empirical results

Range coefficient 3i(k) (i =1, 2, ..., 23) changes as range parameter k (k<[0,1]) varies. After a
certain critical value of &, the range coefficient is usually stabilized or changes within a small
range. Here, k takes values equal to 0.043, 0.086, ..., 0.989, the interval of which is 1/23.
When £ > 0.43, the range coefficients of each variable are stabilized and, hence, we choose
k=0.43 to estimate range coefficients. The following is the estimated results of employment
and real wages with ¢ ratio in parentheses:

LEMP = —0.3608"LREER + 0.1448"LPRO + 0.3350"LADFA — 0.0861"LIM

(—3.4824) (1.0845) (3.5031) (—0.4776)
+0.1094*LP + —0.0941*LRAW
(0.6252) (—0.5389)

R*=0.7413 F = 13.1800

LRW = —0.0318"LREER + 0.1224"LPRO + 0.0742*LADFA — 0.2561"LIM

(—0.1622) (1.4261) (0.5356) (5.4850)
+0.1150°LP + 0.3176* LRAW
(1.2836) (6.4629)

R* = 0.8625 F =38.8436

Our estimated results show that all coefficients have the right signs, but many variables
exercise insignificant impact upon employment and real wages. There are two reasons. In the
first place, our sample has 23 observations. This small sample may affect the accuracy of our
results. We believe that a large sample will improve our results. Second, many variables in
our model are susceptible to institutional influences. For example, factor immobility and
price regulation in our planned economy distort our sample data, as state-owned enterprises
will not strive for profit maximization in the same way firms will in a market economy. Thus,
we cannot find the significant relationship between price and national average wages and
between real wages and price, as our model predicts.

Despite these facts, real exchange rate has a significant influence on employment. The
coefficient of real exchange rate is —0.36 in the employment equation, which implies that a
1% increase in values of Renminbi will reduce manufacturing employment by 0.36%. In the
equation of real wages, the coefficient of real exchange rate is statistically insignificant.
These findings indicate that changes in Renminbi value will have a stronger influence on
manufacturing employment than on manufacturing real wages. Although an increase in
openness in manufacturing industries, measured by LPRO, raises employment and real
wages, this effect is not statistically significant. Furthermore, we find that an increase in
manufacturing investment promotes employment, while import, product price, and national
wage level have insignificant influence on employment in manufacturing industries.
Interestingly, in the equation of real wages, the coefficients of import and national wages are
both positive and statistically significant. Thus, an increase in import will improve real wages
in manufacturing industries. Our finding that appreciation of Renminbi reduces manu-
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facturing employment is consistent with the results of Campa and Goldberg [1] and Klein et
al. [4] but is in disagreement with Edwards’ [8] finding that, in developing countries,
depreciation of domestic currency reduces employment and wages.

As our empirical results show, an appreciation of real exchange rates will reduce
manufacturing employment. Our theoretical model indicates that an increase in export share
will raise employment and wages through an appreciation of real exchange rate. What is the
interaction effect of real exchange rate and export share on manufacturing employment and
real wages? To answer this question, we use e in the theoretical model to combine real
exchange rate and export share (LNADE). Using range regression with k£ = 0.43, we obtain

LEMP = —0.3533"LNADE + 0.3926" LADFA — 0.0430"LIM + 0.1337°LP
(—4.0935) (4.6419) (—0.1327)  (0.8595)
— 0.0361"LRAW

(—0.1051)
R>=0.7304 F =15.5769

LRW = —0.0063*LNADE + 0.1244*LADFA + 0.2794°LIM + 0.1515*LP
(—0.0384) (1.3335) (6.1464) (2.0192)
+0.3407* LRAW
(7.1888)
R*> =0.8520 F =33.0928

where LNADE is the logarithm form of e. This result indicates that even if we consider the
interaction effect of real exchange rate with export share, the coefficient of real exchange rate
is still negative and statistically significant in the employment equation. It is worth noting
that the coefficients of the interaction of real exchange rate and export share become smaller
in both employment and real wages equations. Thus, an increase in export share will offset
the negative effect of real exchange rate on real wages in some degree.

Although the REER of Renminbi has shown a trend of depreciation since the 1980s, it
appreciated somewhat after 1994 when several institutional adjustments were taken into
consideration in the pre-1994 period, as shown in Fig. 3. Zhang [13] finds that Renminbi real
exchange rate was underestimated by 6—10% in the first 6 months of 2003, as the trade sector
shows faster technological progress and more foreign direct investment (FDI) than the
nontrade sector. According to Balassa—Samuelson hypothesis (BSH) [14,15], when nominal
exchange rate is kept unchanged, productivity difference existing in both trade and nontrade
sectors will raise the productivity of the trade sector and, hence, economic growth, which
compels real exchange rate to appreciate. There is an abundance of empirical studies to test
this hypothesis.” Its application to China merits further study. Many studies also confirm that
capital inflow will result to an appreciation of domestic currency in developing countries,

®Empirical studies by Hsieh [16], Marston [17], and Ito et al. [18] confirmed the Balassa-Samuelson
hypothesis, while Lee and Tang [19], Benigno and Thoenissen [20], and Gao [21] found empirical evidence
inconsistent with the BSH prediction.
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Fig. 3 REER of Renminbi: January 1994-May 2003. Source: /F'S (2003)

especially in Latin American countries [8,22-24]."° China has become a major contender in
attracting FDI in recent years. In 2003, FDI in China reached US$53 billion and accounted
for 97% of FDI in the Asian region, while in the early 1990s, China attracted only 30% of
FDI in the same region (Reserve Bank of Australia Bulletin 2004). As capital inflow affects
domestic employment, policymakers and researchers in China should pay attention to the
effect of capital inflow on real exchange rate of Renminbi.

Conclusion

This paper analyzes the effect of changes in real exchange rate on manufacturing
employment. Our theoretical model predicts the positive effect of depreciation of real
exchange rate on employment through a firm’s expectation on depreciation and appreciation
of real exchange rate and the interaction between real exchange rate and a firm’s import and
domestic input. Our model also predicts that the higher degree of openness and labor
intensity in production will increase the effect of real exchange rate on manufacturing
employment. Using China’s manufacturing data during the 1980-2003 period, we find that
depreciation of real exchange rate promotes employment growth in manufacturing industries,
while change in real exchange rate is not a significant factor in promoting wage growth. We
also find that an increase in export share offsets the effects of real exchange rate on
employment and real wages in some degree.

10 Edwards [23] argues that capital inflow raises foreign reserve, security demand, and outlay level in Latin
American countries, which induces their currencies to appreciate or overshoot in the short term. Sjaastad and
Manzur [25] find that the effect of capital inflow on real exchange rate depends upon the degree of import
protection in Argentina, Australia, and Canada. The higher degree of protection in Argentina strengthens the
effect of capital inflow on real exchange rate, while trade liberalization in Canada reduces this effect.
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As indicated above, an increase in productivity in the trade sector and capital inflows will
raise the value of domestic currency. Since the 1990s, GDP, export, and FDI in China have
grown so fast that these factors exercise pressures on Renminbi appreciation, which in turn
will reduce employment and real wages. Our empirical result has shown that an increase in
export share and investment in the trade sector can promote employment growth in
manufacturing industries, hence partially offsetting the effect of Renminbi appreciation on
employment. Also, Sjaastad and Manzur [25] suggest that before complete trade
liberalization, developing countries should be prudent in removing the control of capital
inflows.
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