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Labor Market Flexibility in East Asia: 
Lessons from Taiwan*

Yana van der Meulen Rodgers 
College of William and Mary

Sita Nataraj 
Stanford University

Recent turbulence in East Asian financial markets has already spilled 
over into the region’s real economy, with significant effects on growth 
and unemployment. The ability of East Asian economies to adjust to the 
crisis depends critically on labor market flexibility. Specifically, a de
cline in real wages may dampen the increase in unemployment that re
sults as firms restructure in response to changing market conditions. 
Thus, all else being equal, an economy in which real wages are flexible 
downward should experience a lower unemployment rate than an econ
omy with downward-sticky real wages. Limited downward flexibility of 
real wages may exacerbate the effect of the current crisis on unemploy
ment.

This discussion suggests that the relationship between wages and 
unemployment in East Asia’s labor markets will play a key role in de
termining how these economies respond to the crisis. Underlying this is
sue are two conflicting theories of pay determination. According to early 
theoretical work by J. Harris and M. Todaro, wages and unemployment 
are positively related.1 In their two-sector development model, higher un
employment in urban centers, caused largely by migrants from other re
gions and new labor market entrants, is associated with a compensating- 
wage differential. However, models of pay determination by C. Shapiro 
and J. Stiglitz, and D. Blanchflower and A. Oswald, suggest that there is 
a negative relationship between wages and unemployment.2 In these 
models, workers will be discouraged from shirking if their employers 
pay wages that exceed the market-clearing level and threaten to dismiss 
workers who are caught shirking. An increase in the unemployment rate 
raises the cost of shirking to workers, thereby enabling employers to pay
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52 Economic Development and Cultural Change

lower wages. Hence, competitive forces and efficiency-wage consider
ations lead to higher wages in low-unemployment conditions and lower 
wages in high-unemployment conditions.

Numerous empirical studies since the late 1980s have confirmed 
this negative relationship between the level of wages and local unem
ployment.3 The magnitude of the unemployment elasticity of wages, 
about -0.10, is uncannily similar across countries and stable over time. 
Most of these estimations are based on labor market data for industrial
ized countries. Our objective is to examine how well the downward-slop
ing wage curve can describe labor markets in newly industrializing econ
omies. Hence, we utilize an extremely rich, individual-level data set for 
Taiwan to characterize the wage-unemployment relationship and to make 
conclusions about labor market flexibility. Although Taiwan has experi
enced tight labor market conditions in recent decades, unemployment 
rates have varied substantially across regions and skill groups. For exam
ple, during the 1980s, while the unemployment rate averaged close to 
7% in the east, the urban north had an average unemployment rate of 
only 4%. Also, severe shortages of unskilled labor toward the end of this 
period were accompanied by high unemployment and underemployment 
among college graduates.4

We use data from the period 1978-92 to perform eamings-equation 
estimations that control for a wide range of worker-productivity charac
teristics. Overall, we find that controlling explicitly for permanent loca
tion and occupation effects consistently yields a positive unemployment 
elasticity, while excluding these local fixed effects produces a negative 
relationship. These full-sample results suggest that, while there may be 
a longer-run wage-curve relationship in Taiwan, the transitory elements 
of wages and unemployment are positively correlated. Hence, the com- 
pensating-differentials framework is a better description of shorter-term 
pay determination in Taiwan. However, modest wage-curve effects are 
present for particular groups such as women and less-educated workers, 
even when we control for permanent region and occupation effects. We 
conclude that the wage-curve mechanism may indeed operate in certain 
settings, although it fails to describe Taiwan’s short-run relationship be
tween wages and unemployment in the overall labor market.

Our results are in contrast with Blanchflower and Oswald’s finding 
of a consistently negative relationship between wages and industry un
employment in Korea during the 1970s and 1980s.5 A potential explana
tion for this discrepancy is that Korea’s tradition of lifetime employment 
during that period left firms with less maneuvering room in the labor 
market, forcing them to use real wage cuts to respond to contractionary 
conditions. Taiwan’s firms, less bound to this tradition of lifetime em
ployment, appear to have used layoffs, rather than real wage cuts, as the 
adjustment mechanism. In a study using firm-level data, B. Aw, X. Chen, 
and M. Roberts find that Taiwan’s flexible economy facilitates a surpris
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ingly high frequency of company upstarts and failures.6 This evidence is 
consistent with our claim of relatively high turnover rates in Taiwan.

I. Aggregate Unemployment
The analysis begins with the construction of aggregate unemployment 
rates from 1978 to 1992. We use repeated cross sections of household 
survey data from Taiwan’s Manpower Utilization Survey, conducted an
nually since 1978.7 About 55,000 individuals were surveyed in each 
year. From this survey, we draw a labor force sample and construct un
employment rates that are weighted to reflect population means. The first 
panel of figure 1 compares four alternative definitions of the unemploy
ment rate. In the “Traditional Rate,” the labor force is defined as all 
civilians 15-65 years old who are working, holding a job but not yet 
working, or searching for work. The unemployed are those individuals 
who do not have a job and are either searching for work or waiting for 
the results of previous searches. The unemployment rate is the percent 
unemployed in the labor force. The traditional unemployment rate ranges 
from a low of 1.0% in 1981 to a peak of 2.5% in 1985.

S. Kuo has criticized Taiwan’s survey method for underestimating 
the true rate of unemployment. Kuo claims that the unemployment rate 
should also include people who are willing to work but not actively seek
ing work, because many people in this category are rural residents who 
do not know where to look for jobs.8 Consequently, the second defini
tion, labeled “Plus Discouraged Workers,” includes among the unem
ployed those individuals who are thinking of working but have not yet 
looked for a job, as well as those who would be able to start work imme
diately if they had the opportunity. In calculating the unemployment rate, 
these individuals are also added to the labor force. Including discouraged 
workers raises the unemployment rate by an average of almost 1 percent
age point per year. Under this second definition, the unemployment rate 
ranges from 1.5% to 3.4%.

Another common criticism of the traditional unemployment rate is 
that it excludes the underemployed. Individuals who work part-time even 
though they desire full-time employment fall into this category.9 This 
criticism may be particularly appropriate in countries such as Taiwan 
that report extremely low official unemployment statistics. Taiwan’s 
Manpower Utilization Surveys do contain information on desired work
ing hours for those individuals who work fewer than 40 hours per week. 
The third definition, labeled in figure 1 as “Plus Underemployed,” in
cludes as unemployed those individuals who work part-time and want to 
work more. Various reasons are given for their underemployment, in
cluding job requirements, pace of business, and the effects of weather or 
natural disaster. Adding underemployed workers raises the unemploy
ment rate by an average of over 2 percentage points every year. Under 
this third definition, the unemployment rate ranges from 2.4% to 6.1%.

Copyright © 1999. All rights reserved.



54 Economic Development and Cultural Change

9r 3

C 2

■ Traditional Rate Plus Discouraged

“ifc— Plus Underemployed 11V-" Plus Discouraged and Underemployed

9.8 • ■

9.6 • ■

9.4 - -

9.2 - ■

Year

Fig. 1.—Aggregate unemployment and earnings in Taiwan (1978-92)

The final definition illustrated in figure 1 includes both discouraged 
and underemployed workers. Adding these categories to the traditional 
rate raises unemployment an average of 3 percentage points per year. 
Under the fourth definition, the unemployment rate exhibits the greatest 
variation, ranging from 3.0% to 7.1%. Regardless of definition, figure 1 
shows that unemployment remained low and even declined from 1978
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to 1981, and again from 1987 to 1992. In 1982, however, unemployment 
jumped dramatically and remained at a relatively high level until 1987. 
The higher unemployment during this period was accompanied by a 
slowdown in gross domestic product (GDP) growth and by government 
attempts to restructure the economy in favor of high-tech industries.10

To construct the second panel of figure 1, we calculated mean log 
real monthly earnings for all nonfarm paid employees from the labor 
force sample. The figure shows that although unemployment fluctuated 
substantially between 1978 and 1992, real earnings rose steadily. The ag
gregate unemployment rate appears to have no relationship with aggre
gate earnings. However, figure 1 provides no information about possible 
labor market segmentation across regions and sectors. This evidence sug
gests that a closer examination of spatial and sectoral variation in unem
ployment and earnings is needed to determine whether a wage curve ex
ists.

II. Spatial and Sectoral Variation in Unemployment and Earnings
Although Taiwan is a very small geographical entity, there may be struc
tural reasons for regional variation in unemployment. Also, differentiated 
supply and demand effects may cause labor market segmentation across 
sectors and skill groups. We therefore consider both a locational and 
an occupational disaggregation of the unemployment rate in the next 
stage of the analysis. For the locational disaggregation, we construct 
local unemployment rates for seven geographical regions in each year. 
The location groups and labor force distributions are nonurban north 
(21% of the labor force), urban north (21%), nonurban central (20%), 
urban central (5%), nonurban south (17%), urban south (14%), and east 
(3%)."

Figure 2 illustrates the average unemployment rates and average 
real earnings for all nonfarm employees across the seven locations. The 
averages are based on pooled samples for the entire 1978-92 period, and 
the unemployment rate includes both discouraged and underemployed 
workers. The figure shows that there is considerable variation in both lo
cal unemployment rates and real earnings. For example, average unem
ployment is as low as 4% in the urban north and urban central, while it 
reaches almost 7% in the east. It is also clear from the figure that urban 
locations have lower unemployment and higher earnings than nonurban 
locations. In fact, a scatter plot of the average unemployment rate and 
average log earnings for each region yields a strong wage curve, with an 
elasticity of -0.10. This value is exactly what Blanchflower, Oswald, 
and others have found for numerous industrialized countries; it also 
agrees with Hoddinott’s finding for Cote d’Ivoire.

For the occupational disaggregation, we construct unemployment 
rates for nine occupation groups in each year. The occupation groups and 
labor force distributions are professional and technical workers (6% of
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the labor force), supervisors (13%), clerical workers (9%), sales workers 
(8%), service workers (7%), agricultural workers (17%), light-manufac
turing workers (10%), heavy-machinery operators (10%), and specialty- 
machinery operators (19%).12 The disaggregation by occupation captures 
all unemployed and underemployed individuals, regardless of their previ
ous experience. Unemployed workers with previous experience report 
their last occupation, unemployed workers with no previous experience 
report their desired occupation while searching, and underemployed 
workers report their current occupation. Because discouraged workers re
port their last occupation only if they were employed in the previous cal
endar year, the occupational disaggregation captures about one-half of 
all discouraged workers.

An alternative construction of the sectoral unemployment rate, 
which Blanchflower and Oswald used to examine the Korean case, is 
based on an industrial classification.13 This method has two major prob
lems for the case of Taiwan. First, every year, an average 35% of the 
unemployed are new entrants into the labor market. These new entrants 
report neither a previous industry of employment nor a desired industry. 
Also, discouraged workers do not report an industry from previous 
employment. Consequently, there is a sample bias in the industry- 
specific unemployment rate, even in the traditional definition. Second, 
many job skills are hardly industry specific, particularly for a nation 
like Taiwan that relied so heavily on unskilled labor during much of this 
period. For example, it would probably be quite easy for a secretary in 
one industry to find a job in another industry. This conjecture about 
interindustrial mobility implies that industry-specific unemployment 
rates do not capture a substantial part of the action in Taiwan’s labor 
market.

Figure 3 reports average unemployment rates and real earnings for 
the 1978-92 period across the nonagricultural occupation categories. 
Again we see considerable variation in both the disaggregated unemploy
ment rates and average earnings. Figure 3 also illustrates a striking nega
tive relationship between unemployment and real earnings, and a simple 
scatter plot of the data points supports this conclusion. Professionals, 
technical workers, and supervisors experience the lowest average unem
ployment and the highest real earnings, while specialty-machinery opera
tors, heavy-manufacturing workers, and service workers have the highest 
average unemployment rates and the lowest real earnings. Overall, the 
data points in figures 2 and 3 support a wage-curve description for Tai
wan’s national labor market. However, this descriptive analysis did not 
control for workers’ observed productivity characteristics. The 15-year 
averages presented in figures 2 and 3 may also be misrepresenting the 
shorter-run relationship between fluctuations in unemployment and fluc
tuations in earnings.
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III. Empirical Analysis
The next step is a more formal estimation of the relationship between 
earnings and local unemployment rates. We estimate the following aug
mented log-eamings equation for individual workers i in location (or oc
cupation) l in year t:

log Eilt = axXilt + a2 log Ult + a3L, + oc47j + vi/;. (1)

The notation Em is monthly earnings, Xih denotes a set of observed char
acteristics, Uit is the local unemployment rate classified by location or 
occupation, L, is a set of locality dummy variables classified by location 
and occupation, T, is a set of time-specific dummy variables, and v„ is a 
white-noise error term assumed to be normally distributed with variance 
g},. The functional form is consistent with the conclusion of Blanch
flower and Oswald, and Card, that the log-linear form fits the wage-curve 
relationship well.14 We do try alternative specifications and report these 
results in the next section. Observed characteristics include log monthly 
hours worked; a dummy variable for part-time work (less than 40 hours 
per week); dummy variables for education level attained and major field 
of study; potential experience and its square; enterprise-specific tenure 
and its square; percent female within an occupation; dummy variables 
for government employee, marital status, and female; and dummy vari
ables for 10 nonagricultural industries. The fixed-effects variables in
clude dummies for four geographical regions, urban location, and eight 
nonagricultural occupations.

We use a pooled sample of nonfarm paid employees from the pe
riod 1978-92 that contains about 278,000 observations. To test whether 
the wage curve is stable over time, we also divide the period into thirds 
and construct pooled subsamples for 1978-82, 1983-87, and 1988-92. 
The endpoints of each subperiod correspond roughly to the periods of 
low, high, and again low unemployment illustrated in figure 1. We also 
pool across all years and perform tests for samples broken down by 
gender, education, experience, and sector of employment. To provide 
an indication of how much variation is created by the inclusion of dis
couraged and underemployed workers in the unemployment rate, 
the regressions are alternatively performed using two unemployment rates: 
traditional, and traditional plus underemployed and discouraged workers. 
Also, both the locational and the occupational disaggregations of the un
employment rate are used. Finally, to increase the amount of variation 
in the unemployment variable and the effective degrees of freedom, we 
further disaggregate by gender and by age groups (age <25 and age 
> 25). On average, 67% of the unemployed are male and 33% are female. 
The age breakdown shows that on average, 67% of the unemployed are 
mature and 33% are young.

An important specification issue is whether the earnings equation
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includes local fixed effects. The underlying assumption of specifications 
that exclude the local dummy variables is that earnings respond by the 
same amount to temporary and permanent elements of local unemploy
ment. When the earnings equation includes local fixed effects, then the 
unemployment elasticity is based only on movements in earnings and un
employment relative to their average values. In other words, adding the 
local dummies controls for permanent location effects in the estimated 
unemployment elasticities. Although earlier tests of the Harris-Todaro 
framework may have excluded these fixed effects, the recent wage-curve 
literature has emphasized their importance. For most countries, including 
the regional dummies makes little difference, suggesting that transitory 
movements in earnings and local unemployment are complementary to 
permanent patterns. For the United States, however, only the transitory 
elements of wages and unemployment are highly negatively correlated. 
Hence, the unemployment elasticity is only strongly negative when local 
dummy variables are included to capture permanent location effects.15

In Taiwan, just as in the United States, local fixed effects do matter. 
But, in contrast to the U.S. case, it appears that the wage-curve effect 
in Taiwan is strong only when location and occupation fixed effects are 
excluded. The results presented in table 1 are all based on regressions 
that omit local fixed effects. Across periods, Taiwan appears to have a 
strong wage-curve effect in the labor market. The estimated unemploy-

TABLE 1

Unemployment Elasticity of Earnings 
(Excludes Fixed-Location and Occupation Effects)

1978-82 1983-87 1988-92 1978-92

Unemployment by location:
log Uf -.050*** -.075*** -.082*** -.064***

(.005) (.006) (.004) (.003)
log U“ -.057*** — .070*** _ Q72*** -.063***

(.004) (.005) (.003) (.002)
log U, —.110*** -.112*** -.126*** _ n7***

(.007) (.007) (.005) (.003)
Unemployment by occupation:

log Ui —.070*** — .079*** _ — 087***
(.004) (.003) (.004) (.002)

log U° -.033*** -.081*** -.062*** — .056***
(.003) (.003) (.003) (.002)

log U„ -.126*** — 203*** — .174*** —.163***
(.004) (.004) (.004) (.002)

Note.—Standard errors are given in parentheses. Superscript g denotes the local un
employment rate by gender, superscript a denotes age group (age < 25 and age a 25), 
subscript l denotes location, and subscript o denotes occupation. The unemployment rate 
includes underemployed and discouraged workers. Regressions include detailed worker 
characteristics, 10 industries, 7 locations, 8 occupations, and year (but the first panel ex
cludes fixed-location effects and the second panel excludes fixed-occupation effects).

*** Significant at the .01 level (two-tailed test).
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ment elasticities are all negative and precisely estimated. Moreover, their 
magnitude is quite close to that found in previous studies. These results 
are robust to different definitions of the unemployment rate. The table 
also indicates a remarkable stability in the wage-curve relationship 
across the three time intervals.

However, the results in table 1 might be misleading. Specifically, 
excluding local dummies might have created omitted variable bias, since 
local characteristics (such as opportunities outside the wage labor mar
ket) would certainly affect the relationship between unemployment and 
earnings.16 Table 2 shows how the elasticities change when the earnings 
equation does control for local fixed effects. Controlling separately for 
these other permanent location or occupation effects causes the wage- 
curve relationship to disappear. Most of the unemployment elasticities 
are positive, and of the positive coefficients, most are precisely esti
mated. Their magnitudes range from 0.01 to 0.12. While these results are 
not overwhelming, they do suggest that Taiwan’s labor market is better 
described by the Harris-Todaro framework. Higher rates of unemploy
ment across localities and occupations are associated with compensating- 
wage differentials. The finding that location and occupation dummies 
matter in this way implies that in Taiwan, the transitory elements of 
wages and unemployment are highly positively correlated, while the per
manent elements are negatively correlated. Hence, the unemployment

TABLE 2

Unemployment Elasticity of Earnings 
(Includes Fixed-Location and Occupation Effects)

1978-82 1983-87 1988-92 1978-92

Unemployment by location:
log Uf 019*** .034*** .013** .021***

(.006) (.007) (.006) (.003)
log Uf — .013*** .004 -.015*** -.006**

(.005) (.005) (.004) (.003)
log U, -.009 -.020** -.004 .001

(.009) (.008) (.009) (.004)
Unemployment by occupation:

log Uf .052*** 123*** .040*** 049***
(.005) (.005) (.006) (.003)

log U‘c .026*** .025*** 014*** 017***
(.003) (.004) (.004) (.002)

log U„ .011 .010 .061*** -.010**
(.007) (.011) (.010) (.004)

Note.—Standard errors are given in parentheses. Superscript g denotes the local un
employment rate by gender, superscript a denotes age group (age < 25 and age a 25), 
subscript / denotes location, and subscript o denotes occupation. The unemployment rate 
includes underemployed and discouraged workers. All regressions include detailed 
worker characteristics, 10 industries, 7 locations, 8 occupations, and year.

** Significant at the .05 level (two-tailed test).
*** Significant at the .01 level (two-tailed test).
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elasticity is only strongly negative when separate controls for the perma
nent effects are excluded. If there is a wage-curve relationship in Tai
wan, it is a longer-run relationship that incorporates other permanent ef
fects.

In table 2, the elasticities are considerably higher for the occupa
tional classification compared with the locational classification. Compen- 
sating-wage differentials should be more pronounced across occupations 
than locations if workers are less mobile across skill groups than they 
are across regions. This result suggests that labor market segmentation 
in Taiwan is based more on skill than on location, which is reasonable 
given Taiwan’s small size. The magnitude and precision of the unem
ployment-earnings relationship increase when the local unemployment 
rate is further disaggregated by gender; on the contrary, disaggregating 
by age weakens the positive relationship considerably. This finding prob
ably reflects Taiwan’s rather extreme occupational segregation by gen
der, as well as the relative lack of mobility across occupations for gender 
groups compared with age groups. The subsample results in the first 
three columns indicate that the compensating-wage-differential effect 
tends to rise until 1987 and fall thereafter. Finally, the results in table 
2 are based on an unemployment rate that includes underemployed and 
discouraged workers. Results based on a traditionally defined unemploy
ment rate are quite similar.17

Other variables in the various specifications have coefficients with 
the expected signs and magnitudes.18 There are increasing returns to 
higher levels of education; the returns to experience and tenure increase 
at a decreasing rate; there is a large earnings penalty for being female 
and for working in a female-dominated occupation; and there is a size
able earnings premium for holding a supervisory or professional posi
tion. The regression coefficients also show an earnings premium for 
working in the north, where Taipei is located, and for working in an ur
ban location. Several of the service industries, particularly business ser
vices, transport, and communications, carry the highest earnings premi
ums among the various industry classifications.

Table 3 reports unemployment elasticity estimates for various sub
groups of workers based on gender, education, establishment-specific 
tenure, and sector of employment. The estimations are all performed us
ing unemployment rates that include underemployed and discouraged 
workers, and the unemployment rates are alternatively disaggregated by 
location and occupation. We pool each of these employee subsamples 
across all years. The regression for women adds a dummy variable for 
married women with preschool children present, which is not included 
in earlier regressions. All regressions include region and occupation 
dummies, since the wage-curve literature stresses that they should be in
cluded. When the sample is broken down in this way, there is a negative 
relationship between unemployment and earnings for some groups. This
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TABLE 3

Unemployment Elasticity of Earnings for Disaggregated 
Groups, 1978-92

Males

Females

Junior high and below 

Senior high and vocational 

Junior college and above 

Tenure <5 years 

5 < tenure <10 

Tenure a 10 years 

Public-sector employees 

Private-sector employees

U, U0

.008 -.009*
(.005) (.005)

-.015** -.018***
(.007) (.006)

-.006 -.036***
(.006) (.006)
.006 .013*

(.007) (.007)
-.002 .035***
(-011) (-011)

-.004 -.004
(.006) (.005)
.018* -.018**

(.010) (.009)
.011 -.025***

(.010) (.009)
.009 .034***

(.008) (.008)
-.001 — .014***
(.005) (.005)

Note.—The notation O', denotes the unemployment rate by lo
cation, and U0 denotes the unemployment rate by occupation. The 
unemployment rate includes underemployed and discouraged work
ers. All regressions include detailed worker characteristics, 10 indus
tries, 7 locations, 8 occupations, and year.

* Significant at the .10 level (two-tailed test).
** Significant at the .05 level (two-tailed test).
*** Significant at the .01 level (two-tailed test).

result suggests that the wage-curve mechanism may indeed operate in 
certain settings, even in the short run. However, the magnitude of the 
wage-curve effect in these cases is smaller than that found in previous 
studies. As with the full-sample results, the occupational elasticities tend 
to be more precisely estimated and larger in absolute value than the loca
tional elasticities, suggesting that workers are less mobile across skill 
groups than regions.

The occupational elasticities in table 3 could be explained by the 
main idea underlying the wage curve, namely, that workers will lose 
their jobs if they are caught shirking. When local unemployment is 
higher, this threat is more credible, and firms have less need to pay effi
ciency wages to motivate their workers. Nevertheless, it becomes more 
costly for firms to fire those senior workers with greater amounts of edu
cation and firm-specific experience. Because highly educated and senior 
workers are less likely to be fired, firms will continue to pay them effi
ciency wages even when unemployment is high. Thus, if the wage-curve
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effect is present, one would expect it to be stronger for workers with 
lower levels of education and firm-specific human capital. This conjec
ture is partially supported by the results in table 3. The wage-curve effect 
is present for workers with a junior high school education and below and 
disappears for more educated workers. This pattern of elasticities sug
gests that it is more costly for firms to fire their highly educated employ
ees. However, the opposite story holds as the length of tenure grows. The 
estimates also indicate that unemployment, whether it be across locations 
or occupation groups, is more negatively related to earnings for women 
than for men. This result implies that firms invest more in their male 
workers than in their female workers, making male workers less suscep
tible to the threat of unemployment. Finally, the wage-curve effect is 
present for public-sector employees but absent for private-sector employ
ees, reflecting the lower risk of being fired from a government job com
pared with a job in the private sector.

IV. Specification Tests
We perform a battery of sensitivity tests, the results of which are re
ported in table 4 (for unemployment by location) and table 5 (for unem
ployment by occupation). The top row in each table contains the baseline 
estimates from table 2, where the unemployment rate includes underem
ployed and discouraged workers and is further disaggregated by gender.19 
All specification tests include region and occupation dummies. First, we 
control for the possibility that unemployment is jointly determined with 
earnings, leading to an upward bias on the estimated unemployment elas
ticity. We use two procedures, both discussed by Hoddinott, to control 
for this endogeneity bias. First, we replace the unemployment rate with 
its 1-year lag.20 Second, we estimate the earnings equation using two- 
stage least squares. Instruments for the current unemployment rate are 
the lagged unemployment rate and shocks in international transfers. 
These shocks are defined as percentage changes in private unrequited 
transfers interacted with local dummies.21 Results in the second row indi
cate that replacing the current unemployment rate with the lagged rate 
yields estimates that tend to be slightly smaller, while the two-stage 
least-squares estimates tend to be slightly larger. With only one excep
tion, the estimates corrected for endogeneity bias remain positive, and 
most are precisely estimated.

The next specification test controls for problems created by using 
hours worked as an independent regressor. The baseline regressions for
mally control for hours worked by including log hours worked as an in
dependent variable. This approach is followed because the survey reports 
earnings on a monthly basis, while hours worked are reported on a 
weekly basis. If we construct hourly wages from these data by assuming 
that all employees worked Alh weeks during the month, then the hourly- 
wage measure could be biased. However, using hours worked as an inde-
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TABLE 4

Unemployment Elasticities: Specification Test Results (By Location)

1978-82 1983-87 1988-92 1978-92

Elasticity from baseline specification .019*** .034*** .013** .021***
(.006) (.007) (.006) (.003)

Baseline replacing log Ui with log .011 .008 .018*** .018***
lagged Ui (.007) (.006) (.006) (.003)

Baseline using TSLS for log Ui -.030* .006 .062*** .033***
(.017) (.020) (.016) (.012)

Baseline replacing earnings with .023*** .034*** .017*** .025***
hourly wage (.006) (.007) (.006) (.003)

Baseline using TSLS and hourly -.036** .012 074*** 042***

wage (-017) (.021) (.017) (.013)
Baseline plus selectivity correction .018*** 030*** .011* .023***

(.006) (.007)*** (.006) (.006)
Elasticity calculations from alterna

tive functional forms, replacing 
log U, with:

v, + m .019 .035 .018 .024
log U, + (log U,)3 .017 .032 .012 .017
u, .016 .030 .009 .016
l/U, .018 .030 .010 .017

Note.—Standard errors are given in parentheses. Subscript / denotes location. The 
unemployment rate includes underemployed and discouraged workers and is further dis
aggregated by gender. The elasticities from alternative functional forms are evaluated at 
the sample means of the unemployment rates using estimated coefficients that are almost 
all significant at the .01 level. All regressions include detailed worker characteristics, 10 
industries, 7 locations, 8 occupations, and year. TSLS = two-stage least squares.

* Significant at the .10 level (two-tailed test).
** Significant at the .05 level (two-tailed test).
*** Significant at the .01 level (two-tailed test).

pendent variable could introduce endogeneity bias if hours worked is a 
choice variable. We control for this bias by constructing a direct measure 
of the hourly wage as the dependent variable and find results that are 
quite similar to the baseline estimates. The unemployment elasticities are 
all positive and precisely estimated, and they do not differ from the base
line estimates by more than one-tenth of a percentage point. In the next 
row we combine tests by using the hourly wage as the dependent vari
able and instrumenting for unemployment. Relative to the baseline, there 
is no clear trend in terms of magnitude, but several coefficient estimates 
do lose their precision. In the next specification test, we control for selec
tivity bias with a two-step Heckman correction procedure, using as the 
identifying variables a dummy for a business owner within the household 
and a dummy for school as the major activity within the reference 
week.22 As tables 4 and 5 show, correcting for selectivity bias changes 
the unemployment elasticities by at most one-half of a percentage point.

The remainder of tables 4 and 5 report unemployment elasticities 
from alternative functional forms for the earnings equation. These
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TABLE 5

Unemployment Elasticities: Specification Test Results (By Occupation)

1978-82 1983-87 1988-92 1978-92

Elasticity from baseline specification .052*** 123*** 040*** 049***
(.005) (.005) (.006) (.003)

Baseline replacing log U„ with log .056*** .112*** .014** .042***
lagged U0 (.006) (.005) (.006) (.003)

Baseline using TSLS for log U0 .037** .166*** .053*** .070***
(.017) (.008) (.015) (.006)

Baseline replacing earnings with .059*** .130*** 044*** .057***
hourly wage (.005) (.005) (.006) (.003)

Baseline using TSLS and hourly wage .028 .173*** .061*** .082***
(-017) (.008) (.016) (.006)

Baseline plus selectivity correction .054*** .121*** .039*** ,044***

Elasticity calculations from alternative 
functional forms, replacing log
U0 with:

(.005) (.005) (.006) (.005)

u0 + ul .044 .150 .045 .062
log U. + (log U0f .055 .134 .027 .050
Uo .046 .113 .034 .035
l/Vo .026 .041 .035 .022

Note.—Standard errors are given in parentheses. Subscript o denotes occupation. 
The unemployment rate includes underemployed and discouraged workers and is further 
disaggregated by gender. The elasticities from alternative functional forms are evaluated 
at the sample means of the unemployment rates using estimated coefficients that are al
most all significant at the .01 level. All regressions include detailed worker characteristics, 
10 industries, 7 locations, 8 occupations, and year. TSLS = two-stage least squares.

** Significant at the .05 level (two-tailed test).
*** Significant at the .01 level (two-tailed test).

functional forms are used to test for varying degrees of nonlinearity in 
the unemployment-earnings relationship. The elasticities are evaluated at 
the sample means of the disaggregated unemployment rates using the es
timated coefficients. Almost all of them are significant at the 0.01 level. 
Overall, these regressions yield unemployment elasticities that do not 
differ substantially from the baseline estimates. As the table shows, when 
log U is replaced by U and U1, the elasticities tend to be higher in magni
tude compared with the baseline. When either U or l/U replaces log U, 
the elasticities are lower. Alternatively, replacing log U with log U and 
(log U)3 yields elasticities that are similar to the baseline. We conclude 
that the baseline log-linear functional form provides a reasonable repre
sentation of the nonlinearity in Taiwan’s unemployment-earnings rela
tionship.

To control for the aggregation bias that may result from combining 
individual-level data and locality-level data in a single regression, we 
perform a final set of specification tests using aggregated locality-level 
data. The presence of individual and aggregated right-hand-side re
gressors causes a downward bias in the estimated standard errors, which
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leads to an upward bias in the precision attributed to coefficient esti
mates. A common level of aggregation in all regressors eliminates this 
problem. We run ordinary least squares, fixed-effects, and random- 
effects regressions in which the new dependent variable is mean hourly 
wages by location or occupation, and the independent variables are the 
mean unemployment rate, mean years of education, and mean age by lo
cation or occupation.23 The fixed- and random-effects models include 
location (occupation) effects and period effects. Overall, most of the un
employment elasticities are statistically insignificant. Only the random- 
effects estimator in the occupation aggregation is precisely estimated, 
and it indicates a positive relationship between unemployment and 
wages. However, a Hausman specification test yields a significant %2 sta
tistic, suggesting that the random effects and the regressors are corre
lated. Assuming that the equation is correctly specified, the fixed-effects 
estimator may be more appropriate than the random-effects estimator, 
but the fixed-effects estimate is statistically insignificant. Hence, we can
not make much of these specification test results using the aggregated 
locality-level data.

V. Conclusion
Our results suggest that Taiwan’s labor market exhibits a longer-run 
“wage-curve” relationship that incorporates other permanent effects. In 
full-sample regressions that exclude controls for local fixed effects, we 
obtain strongly negative unemployment elasticities that are surprisingly 
similar to those found for other economies. Estimations based on disag
gregated samples, which produce negative unemployment elasticities for 
women, workers with less education, and private-sector employees, pro
vide further support for the wage-curve framework. The negative rela
tionship between wages and unemployment implies that employers in 
Taiwan pay efficiency wages when the risk of becoming unemployed is 
low. The need to pay efficiency wages falls when an increase in local 
unemployment discourages workers from shirking.

However, full-sample earnings equations that explicitly control for 
permanent-location effects yield a positive relationship between wages 
and unemployment. This positive relationship is robust to a battery of 
specification tests. We conclude from these results that the transitory ele
ments of wages and unemployment are highly positively correlated, 
while the permanent elements are negatively correlated. Hence, in the 
short run, a compensating-differentials framework may be a more appro
priate description of pay determination in Taiwan. In such a framework, 
localities and occupations with higher unemployment rates need to offer 
higher wages to attract workers. For Taiwan, the bargaining and effi
ciency-wage channels underlying the wage curve may not operate as ef
fectively in the short run. Our results suggest that if other East Asian 
economies have similar labor market structures, firms will face increased
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pressure to use layoffs rather than real wage cuts as an adjustment mech
anism during contractionary conditions.
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