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Section 1. Introduction

For most members of devel oping countriesthat experience negative macro shocks, suchasthe
Asianfinancia crisisof thelate 1990sor the* | ost decade” of the 1980sin muchof Latin Americaand
Africa, the most important manifestations of the macro shocks are through the labor market. Thisis
the case because the most important earning asset of most members of such societies -- particularly
for the poorer members of these societies -- istheir labor.

Therefore it is important to understand better the effects of the economic crises on labor
markets. There are a number of previous studies onrelated topics, recently particularly pertaining to
the Asiafinancia crisis, including onesinwhich the present authors have beeninvolved.: But onone
basic empirical questionthereis considerable disagreement. What happened to real wage rates due
to macro shocks?

Thisisamatter of considerableimportancefor four reasons. First, as noted, labor markets
are the mgjor source of income for the majority of people in ailmost all countries. Therefore what
happened to real wage rates — payment received in terms of constant prices per unit time worked --
due to macro shocks is animportant factor i n determining what the impact of the macro shock was for
most people. Second, itiswidely presumed to be the real wage rate -- the price per unit time -- that
affects time alocations a the margin. Third, it is often thought that, on account of their flexibility,
developing-country labor markets adjust to a reduction in aggregate demand (brought about by a
recessionor crisis) muchmore through real wage rate reductions thanthrough changesinlabor market
guantities, such asincreasesin openunemployment. Indeed, in many cases, wages are thought to fall
significantly more than GDP. Such dominance of “ price” adjustments, if they infact do occur, mean
that the impacts of shocks are spread more broadly and adjustment may be quicker than if adjustment
were primarily through quantities, such asincreased unemployment. Fourth and finally, the design of
effective anti-poverty and social safety net policies depends on having accurate information about
what really happens to real wages due to such shocks.

! See, for example, Arya(1999), Behrman, Deoldikar, Tinakorn and Chandoevwit (2000), Behrman
and Tinakorn(2000), Betchermanand | slam(2000), Campbell (1999), Fallonand Lucas(2000), Gray
(1998), Horton and Mazumdar (1999), Kakwani (1998, 1999), Kakwani and Pothong (1998, 1999),
Kittiprapas (1999), Kittiprapas and Intaravitak (2000), Knowles, Pernia and Racelis (1999),
Mahmoud and Aryah(1999), Siamwalla (2000) and World Bank (2000).
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Inthis paper we explore what happened to real wage ratesfor the particul ar case of Thailand
during the Asian financia crisis. While our empirical analysisis for Thailand, the questions we
address are of relevance for other developing countries that experience such macro shocks.

Thailand was the first of the Asian developing economies to experience the financial crisis
of the second half of the 1990s. In 1997 speculation on currency devaluation intensified, official
foreign reserveswererapidly depleted, the currency subsequently was allowed to float and deval ued
considerably, and over half of the finance companies were closed. The annual growth ratein real
GDP per capita declined to -2.3 percent in 1997 and to -10.4 percent for 1998 from 4.5 percent for
1996 and froman average of 7.2 percent for 1990-95. Real GDP per capitarelativeto the underlying
secular growth trend for the 1990sfell (fromthe peak in 1996) by 5.2 percent in 1997, 20.2 percent
in 1998, and 20.5 percent in 1999.2 The initiation of the Asian financial crisis that hit a number of
countriesin the late 1990s is usually denoted to be these eventsin early and mid 1997 in Thailand.

The Thai unemployment rate for the first quarter (February, Round 1 of the Labor Force
Survey, the dry season) was fairly stable for 1995-7 (2.3 percent, 2.0 percent, 2.2 percent) but then
more than doubled in 1998 (4.6 percent or 1.48 million people) and further increased in 1999 (5.2
percent or 1.64 million people). The unemployment rate for the third quarter (July, Round 3 of the
LFS, the wet season) aso was stable or declining for 1995-7 (1.1 percent, 1.1 percent, 0.9 percent),
but then more than tripled in 1998 (3.4 percent or 1.13 million people) and further increased in 1999
(5.3 percent or 1.75 million people). The reduction in aggregate demand for labor also resulted in
lower wage earnings for workers, and this, in turn, may have induced a number of behaviora
responses among Thai workers, suchas reduced consumption, lower utilization of higher-cost health
and education services and changing consumption and investment patterns more broadly.

Most of the previous literature claims that real wage rates declined afair amount in Thailand
due to the crisis and in various degrees in the other Asian economies most afflicted by the crisis.
Section 2 reviewsthese claims. But, as discussed in Section 3, we demonstrate that real wage rates
as estimated by averaging individual real wage rate reports from the LFS did not decline in the
immediate post-crisis period relative to the immediate pre-crisis period, despite many previous

2Thelast estimates are based onthe data for the 1990s as presented i n Behrman and Tinakorn (2000,
Table 8). Theseestimatesfocusonhow much real GDP per capitadiffersfrom the secular trend each
year, and — because this secular trend is positive — incorporate the secular growth not realized in
addition to any decline in measured real GDP per capita. Kakwani and Pothong (1998) construct a
similar measure of the macro crisis and estimate it to be -19.2 and -24.8 percent of the pre-crisis
secular trend extrapolated into 1998 for the first and third quarters of 1998.
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clams that suggest that they did fall. This casts a considerably different light than in most of the
previous literature on the extent to which the negative shock on the labor market caused quantity
adjustmentsinemployment and hoursworked versus price adjustmentsinwage rates, whichmay have
important implications not only for understanding the recent past but also for anticipating future
developments. It also, asnoted, may have important effects on understanding the impact of the crisis
on income of labor and on time allocation. Section 4 considers possible reasons for the differences
between our results and those of others, and concludes that other studies are likely to be misleading
because of the confounding of adjustmentsin hoursworked with wage rate changesand, in some cases,
because of aggregationproblems. Section 5 summarizeswhat happened to real wageratesfor various
subgroups of the Thai labor force defined by individual characteristicsin order to illuminate further
the response of real wage rates to the crisis. This examination highlights the importance of
compositional changes in those involved in wage employment. Section 6 concludes.

Section 2. Summary of PreviousLiterature on Real Wage Declinesdueto the Crisis

Studies by other authors on the impact of the crisison Thai labor markets have suggested --
and inmost cases stated explicitly -- that wage rates fell considerably in the immediate aftermath of
the crisis, though in some cases there is some ambiguity about whether wage rates or wage earnings
are being discussed. We begin by summarizing the results of the World Bank (2000) becausethatis
the most recent, probably the most visible, and the clearest on the methodology used among the
available studies. We then summarize more briefly five other studies.

Section 2.1 World Bank (2000) Estimates of Thai Real Wage Declines

The World Bank (2000) compares the percentage changes between the averages over three
LFS survey rounds in the pre-crisis period (i.e., the first and third quarters of 1996 and the first
quarter of 1997) and the averages over three survey rounds after the initiation of the crisis (i.e., the
first and third quarters of 1998 and the first quarter of 1999). The crisis effect isthen calculated as
the percentage difference between the value of an indicator during the initial crisis period and its
average value during the pre-crisis period. Both periods cover five quarters, or 1.25 years, ending
about six months before and starting about six months after, respectively, the July 1997 date that often
isreferred to as the start of the crisis period. For comparability, both are for the same duration and
both include the same combination of peak and slack LFSs. To avoid long and perhaps awkward
terminology, we refer inwhat follows to thesetwo periodsasthe pre- and post-crisis periods, though
thelatter isreally post-initiationof thecrisis, not post-crisisinthe sense of after-the-crisis-concluded.
For the World Bank (2000) study, monthly wages were calculated from wages reported for other
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reporting periods(e.g., hourly, daily, weekly) by multiplying by standard factors that assume full-time
work.?® Thenother monetary benefits were added and the resulting total monthly wage was deflated
by the CPI to obtainthe total real monthly wage. Based on thiswage measure, the World Bank (2000)
concludes that “Real wages in Thailand peaked in 1997, and continued to fall throughout 1998 and
1999....* The year-on-year declines, however, were not overly large -- roughly of the order of 3.5
percent in the first quarter of 1998, 5.6 percent in the third quarter of 1998, 3.7 percent in the first
quarter of 1999, and 0.6 percent in the third quarter of 1999” (p. 8).

Table 1: Percentage Y ear-on-Y ear Changes in Employment, Real Wages, Real Wage Earnings and
GDP, 1997-8 ( percent ratio to percent changein GDP in parentheses)
Percent changein:

Employment Real Wages Real Wage Labor Earnings GDP

Indonesia 2.7 -41.0 -38.3 -13.7
(-20) (299) (280)

South Korea -5.3 -9.3 -14.6 -5.8
(91) (160) (252)

Maaysia -2.7 -1.1 -3.8 -75
(36) (15) (51)

Thailand -3.0 -4.6 -7.6 -10.0
(30) (46) (76)

Source: World Bank (2000, Table 1). Figuresfor Thailand calculated from Labor Force Survey data,
and represent datafor the first and third quarters of 1998. Figuresfor other countries obtained from
Betcherman and Islam (2000), and refer to the full 1998 year.

The World Bank (2000) also compares its estimates with estimates from a previous World
Bank study of the rates of change of employment, real wages, aggregate real wage |abor earnings and
GDPfor Indonesia, SouthK orea, and Malaysia by Betchermanand 1slam (2000). Table 1 reproduces
this comparison. For the periodsconsidered, Thailand had the second largest drop in employment and
the third largest drop in aggregate real wage labor earnings. In an absolute sense, thus, by these two
measures Thai labor fared near the middle of this group, alittle worse than the middle in terms of
employment and a little better than the middle in terms of aggregate real wage labor income. But
Thailand had the second largest drop in GDP, so relative to the rest of the economy Thai labor fared
somewhat better than did labor in most of the other countries. Thai employment fell in percentage

3 Specifically, hourly wages were multiplied by 208 work hours per month, daily wages were
multiplied by 26 days per month, and weekly wages were multiplied by 4.2 weeks per month.

4Wagesare monthly wagesincluding bonus, overtime and other payments. Real wagesare cal cul ated
by deflating nominal wages by the region-specific consumer price index. All real wages are
expressed in 1999 Baht.



terms only by 0.30 as much asdid the GDP, whichwas somewhat smaller thanin Maaysiaand much
smaller thanin Korea. Thai aggregate real wage earnings fell by 0.76 as much in percentage terms as
did GDP, which was much smaller than in Indonesia or Korea, though more than in Malaysia

What about real wage rates? The column for real wages in Table 1 was obtained by
subtracting the percentage change in employment from the percentage change in real wage labor
earnings. Thiscolumn indicatesthat real wagesfell by -4.6 percent in Thailand, which is somewhat
more thanthe estimated decline in Malaysia, but muchless thanthe estimated declinesin South Korea
and particularly in Indonesia.

Section 2.2. Other Studies on Thai Real Wage Rate Declinesin Responseto the Crisis

We review here more briefly five other studies. While these studiesvary interms of clarity
about exactly whatwasdone, they all convey the impressionthat the empirical evidence suggests that
Thai real wage rates declined onthe order of magnitude of that suggested by the World Bank (2000)
dueto the crisis.

1. Kakwani (1998) discussesincareful detail various aspects of separating secular fromcyclical
from seasonal from random components in examining labor market data and the definitions of the
quantitativeindicatorsfor labor market outcomes and how they might be adjusted to better reflect the
concepts of interest. With regard to the price component, wage rates, however, he only discusses
deflation by regional deflators. He presentsin Table 6 in his paper data on “wage earnings’ that
indicate that they fell from 6273 Baht per month in the first quarter of 1997 to 5825 Baht per month
in the first quarter of 1998 — a decline of 7.1 percent.

2. Kittiprapasand Intaravitak (2000, Appendix 1) definereal monthly wagesby trand ating wages
reported for other periods (e.g., hourly, daily, weekly) into monthly wages using: (a) hourly wages*
hours worked per week *30/7, (b) daily wages*days of work per week*30/7, and (c) weekly
wage* 30/7, respectively for the payment periods used in the reports in the LFS. In all cases the
monetary val ue of monthly bonuses plus overtime plus other monetary fringe benefits then were added,
and the total deflated by the consumer price index (CPl). Table 2 presents their results. Their
calculations suggest significant declines of 4.6 percent and 3.9 percent in real wage earnings for
Rounds 1 and 3, respectively, of the LFSin 1998 as compared with 1997.




Table 2. Real Average Monthly Wage Earnings (Baht) and Percentage Changes over Past Y ear
Dry Season (Labor Force Survey Round 1) Wet Season (L abor Force Survey Round 3)
Feb-95 Feb-96 Feb-97 Feb-98 Feb-99 Aug95 Aug-9% Aug-97 Aug98 Aug-99

4,964 5,220 5.503 5.249 5,292 5,728 5,688 5,950 5,720 5,564
-0.2% 5.2% 5.4% -4.6% 0.8% 4.8% -0.7% 4.6% -3.9% -2.7%

Source: Kittiprapas and Intraravitak (2000, Table 12, p. 27) based on Labor Force Survey, NSO.

3. Mahmood and Aryah(1999): “ Real wageshavefollowed the pre crisistightening of thelabour
market, and the crisisslack.... [R]eal wage growth [was] over 2 percent in 1996. Thecrisislowered
real wage growthin 1997 to 1 percent, and then cut the real wage by over 7 percent in 1998. The cut
inthereal wage is expected to persist over 1999” (p. 4)....Unemployment and underemployment will
al so underestimate the impact of the crisis, because at low levels of income, workerswill offer their
labour at lower wage rates rather than unemployment and a complete loss of income. Again Labour
Force data shows that between February 1997 and February 1998, the nomina wage dropped by 6
percent, while the real wage rate dropped by 4 percent” (p. 16).> We notethat it is not clear whether
the first statement refersto wage earnings or wage rates, but the second explicitly refersto wage rates.

4, Pongsapichand Brimble(1999, Section 3.2): “Wagesfell back to near 1996 levels. Thetotal
nomina wage bill in the private sector in 1998 was about 1 1/4 billion baht lower than in 1997,
falling back to littlemore thanthe level s of 1996. Theloss of real income per income earner reached
21 percent by the wet season of 1998, declining further from the fall of 17 percent inthe previous dry
season.”

5. Siamwalla(2000): “[N]omina wagesamongthe malesin the educated group fell by about 6-8
percent between August 1997 and August 1998, and among females by about 4-7 percent. Among the
less educated, the fall was less than 2 percent” (p. 27). Thefall in real wages, of course, would be
almost 8 percent greater (given the 7.8 percent increase in the CPI between 1997 and 1998).

> The sourceisgiven as ILO, 1999, “Country Employment Policy Review for Thailand.” Given that
inflationwas positive (5.6 percentin1997 and 8.1 percent in 1998 according to the CPI based ondata
from the Bank of Thailand, see Behrman, Deoldikar, Tinakorn and Chandoevwit 2000, Table 2), it
is not clear how the real drop in percentage terms can be less than, rather than greater than, the
nominal drop in percentage terms.



Section 3. What Averaging I ndividual Wage Rate Data from Labor Force Surveys
Implies Regar ding Real Wage Rate M ovements

We focus onthereal hourly wage compensationrate. We use the term “wage compensation”
to reflect that our measure includes wage payments plus the monetary value of other benefits per hour
worked tranglated into real terms using the regional consumer priceindex (CPI), which is parallel to
the approachfor wage earningsinWorld Bank (2000) and in Kittiprapas and Intraravitak (2000). We
usetheterm*“hourly ... rate” toreflect that thisis measured per hour reported worked inthe past week
(with the added assumption for those who reported wages on a monthly basis that the week prior to
the survey was randomly sel ected among the four plusweeksinthe past month acrossworkers). This
givesthe pure price effect. In contrast amost al studies by other authors have referred to monthly
wages but have confounded changesinhoursworked with changesinwage rates per hour (see Section
2 and 4) and have not constructed a separate hourly wage rate variable by averaging the data on an
individual level. Aswe discuss below, these are not innocuous choices, but result in aconsiderably
different understanding of what happened to wage ratesbefore and after the initiation of the crisisand
to what extent there were price versus quantity adjustments.

We follow World Bank (2000) and compare the percentage changes between the averages
over three LFS survey roundsinthe pre-crisis period (i.e., the first and third quarters of 1996 and the
first quarter of 1997) and the averages over three survey rounds after theinitiation of the crisis (i.e.,
thefirst and third quarters of 1998 and the first quarter of 1999). The crisis effect again is calculated
asthe percentage difference between the value of an indicator during theinitial crisis period and its
average value during the pre-crisis period.® Table 3 gives our estimates of the percentage changein
real hourly wage compensation, aswell as of some other major aggregate |abor marketvariables. For
all but the real hourly wage compensation, the percentage changes are similar to those reported in
World Bank (2000) (though that study does not include hours worked).

Our result for the real hourly wage compensation rate is striking. We find that the post-crisis
period value of thisrate exceeded the pre-crisis period vaue of thisrate by 2 percent. Thiscontrasts
sharply with previous suggestions that are summarized in Section 2 that real wage rate declineswere
animportant aspect of the adjustment process. Figure 1 plotsthereal hourly wagerate over the 1987-

6 Again, both periods cover five quarters, or 1.25 years, ending about six months before and starting
about six months after, respectively the July 1997 date that oftenisreferred to asthe start of the crisis
period. For comparability, once again, both are for the same duration and both include the same
combination of peak and dack LFSs.



2000 period for which we have com-
parable data Generally this figure
suggests a secular upward trend in
real wage rates that continued after
the crisisand thatisconsistent with an
increase in the reported real wage
rate after the initiation of the crisis,
with the exception of a blip in the
third quarter of 1997 (the first quarter
after the usual dating of the start of the

Real hourly wagerate, 1987-99
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thisblip, thereal hourly compensation Note: No first round survey was conducted by the NSO in 1990 since
rate was decreasing,® but the average it was apopulation census year.

over thesethree periods exceeded the average over comparabl e periods before the blip, which isthe
result presented in Table 3.

In summary, though the real hourly wage compensation rate was declining within our post-
crisis period, the average for our post-crisis period exceeds that for the pre-crisis period. From
comparing the average real hourly wage compensation rates between the pre- and post crisis periods
alone it would not seem possible to conclude that downward real wage rate adjustments on the
average between the two periods played an important role in the labor market adjustment process.
Thoughwithinthe post-crisisperiod price adjustments apparently may have begunto take place, |abor
market quantity adjustments seemto have dominated exclusively onthe average between the pre- and
the post-crisisperiod. Thereatively great wage rate rigidity revealed by our calculations from the
Tha LFSs, in fact, may be a puzzle, in part because factors that often are alleged to cause wage
rigidity in other labor markets do not seem very important in the Thai case (e.g., minimum wages,
severance pay, unionization -- see Behrman, Deoldikar, Tinakorn and Chandoevwit 2000, Section
4).

" The 1997 third quarter real wage rate was strikingly high -- 23.5 percent above the post-crisis
average and 38.2 percent abovethe pre-crisisaverage. It should beemphasized, however, that if there
issome anomaly for the 1997 third quarter report, that does not affect our —and nor the World Bank’s
(2000) — pre-post comparisons because that period is not used for these comparisons.

8 The real wage rates declined between rounds within the post-crisis period: by 14.1 percent from
1997-310 1998-1, by 2.8 percent from1998-1 to 1998-3, and by 7.7 percent from1998-3 to 1999-1.

8



Table 3. Percentage Changesin Labor Market Indicators Before and After July 19972

Labor Force 1.9%
Total Employment® -1.0%
Wage Employment® -5.5%
Total Hours Worked’ -3.4%
Wage Hours Worked? -5.4%
Unemployed 158%
Underemployed 239%
Real Hourly Wage Compensation® 2.0%
Real Average Monthly Wage Earnings® -2.5%

& Cadlculations from the LFS data tapes. Changes are defined between the period prior to the crisis (first quarter
of 1996, third quarter of 1996, first quarter of 1997) to a comparable period after the initiation of the crises
(first quarter of 1998, third quarter of 1998, first quarter of 1999).

®“Total” (employment, hoursworked) includes wage recipientsin private and public sector plus self-employed
plus unpaid family workers. “Wage” (employment, hours worked) includes only wage recipients.
““Underemployed” is defined to be those working less than 20 hours per week.

4 Real hourly wage compensation includes cash wages plus monetary benefits, adjusted for the CPI, per hour
worked.

¢ Real average monthly wage earnings are the product of real hourly wage compensation times hours worked per
month (assuming that the hours worked in the previous week also were on average the hours worked per week
for the previous month).

Section 4. Why the Difference?

The difference betweenthe estimates reported in Sections 2 and 3is striking —the difference
between about a5 percent decline inreal wage rates versus anincrease of about 2 percent. Whéat one
thinks about the impact of the Thai crisis on real wage rates, to what extent labor market adjustments
occurred through price adjustments, the rol e of wage rate changesinaltering income distribution, and
the role of real wage rates in affecting time allocation all would differ substantially depending on
which of these percentage changes best approximates empirical reality. We now consider several
possible explanations for the difference.

Section 4.1 Measurement Errorsin Hours Wor ked

Our measure of real wage rates, as noted, combines data on payments for different time
periods(e.g., hourly, daily, weekly, monthly) by using the reported hours worked per week to trand ate
the earnings reported for other than hourly periodsinto hourly rates. Some think that measurement
errorsinhoursworked arerelatively large. Might measurement errorsinhoursworked meanthatwhat



really wasadeclineinreal wage rates
. Real hourly wagerate for those paid on an hourly basis, 1987-99
appearsto be anincrease? Inresponse
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with respect to earnings, they do not
affect the averages that we are report-
ing. Third, i?gthere are wst;:ati C
errors in reported hours worked, the Figure2

most likely error would seemto be an overreporting of recent hoursworked after the initiation of the
crisis because people adjusted their recollections of hours worked slowly and, thus, did not fully
incorporate recent drops in hours worked in their response to the survey question. But systematic
over-reporting of recent hours worked after the initiation of the crisis would result in downward
biased estimatesof real wage rates, not upward biased estimates. Fourth, the one category of reported
earnings that is not adjusted for reported hours worked, of course, isthe one for people who directly
reported hourly wage rates. Figure 2 graphsthe hourly wage ratesfor those individualswho directly
reported hourly wages. Thisfigure suggests greater variations in real hourly wage rates starting in
1997 thanearlier inthe 1990s (but not more thanin the late 1980s), but not aclear pattern of declining
real wage rates subsequent to the start of the crisis. Even though there is a decline from the third
guarter of 1997 to the third quarter of 1998, thereis anincrease between the third quarter of 1998 and
1999 (and then a drop to the first quarter of 2000). The average for the three reports after the third
quarter of 1997 is about the same as the average for the last three reports before the third quarter of
1997. The average for the four reports after the third quarter of 1997 is about the same asthe average
for the last four reports before the third quarter of 1997.

Hn+—m——m—m—m——————————— """ 40

Thus, we conclude that measurement errors in hours worked are not likely to result in the
estimates in Section 3 being substantially misleading.
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Section 4.2 Confounding of Changesin Wage Rates with Adjustmentsin Hours Worked

For all of the studiesreviewed in Section 2 for whichthe methodsare clear (and probably for
the others as well) adjustments in hours worked are included in the measures of real wage rate
changesused. For workerswho alwaysare working full time, for example, the procedure used in the
World Bank (2000) yields real wage earnings, and changes in this measure originate only from
changes in real wage rates per unit of time actually worked. But for other workers, this measure
confounds effects of wage rates and hours worked. The estimates in Table 1 also do not adjust for
hoursworked, eventhough hoursworked changed substantially in Thailand and quite possibly inother
countries. The Kittiprapas and Intaravitak (2000) measure of monthly real wages, for another
example, definitely includes the impact of changing wages per hour and changing hours of work for
all but the workers who directly report hourly wage rates.

The confounding of changesinthetime worked with changesinthereal wagerate per unittime
does not permitacleanidentification of thewage rate per unittime or price of labor. Given that hours
worked per wage worker declined substantially — by 5.4 percent —in the post- as compared with the
pre-crisisperiod (Table 3), the result of this confounding is to understate algebraicaly (i.e., makeit
appear more negative than it was in fact) the comparison of the post- with the pre-crisisreal wage.
The confusion between changes in hours worked and changes in real wage rates per unit timeisthe
major factor underlying the much lower algebraically (i.e., more negative) estimates of the post-
versus pre-crisiswage ratesin most (probably all) of the studiesthat are summarized in Section 2 in
comparison with our estimates in Section 3.

Section 4.3 Aggregation | ssues

Thereisafurther issue for the estimates of the percentage changesinreal wagesin Betcher-
man and Idam (2000) and World Bank (2000) that are summarized in Table 1. The estimates of real
wages in this table are not average real hourly wage rates obtained from averaging such rates for
individual wage rates. Instead they are calculated by subtracting from the rate of change of real wage
labor earnings the rate of change in employment. Thisdoes not yield the changeinthe real wage rate
that would be obtained by working with the average real wage rate obtained by averaging over wage
workers, as canbe seenfromconsidering the definitions of the underlying variables. Intheillustration
below, hours worked are assumed to vary across individuals because this is the simplest case in
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whichto illustrate the aggregationissue, but the same point holdsif employment varies (whichisjust
avariation from zero hours worked to full-time work).°

The wage earnings of each individual i in period t (E;) is the product of that individual’s
hourly wage rate in period t (W,,) and that individual’ s hours worked in period t (H;):

(1) Ei = Wi Hi.

Therefore over time the rate of change for the earnings of that individua is:

(2 dEy/E; = dW,/W;, + dH;/H;;.

So, on an individual level, the rate of change of the wage rate equals the rate of change of wage
earnings minus the rate of change of hours worked. This apparently is the intuition behind the
procedure used in Betcherman and Islam (2000) and World Bank (2000) to obtain the estimates for

the rate of changes of wage ratesin Table 1.

The mean wage earningsin period t (E,), the mean hourly wage ratein period t (W,,), and
the mean hours worked per in period t (H,,) are:

(3 Ew = 3E/n,
(4 Wy =3W,/n, and
(5 Hme = SHi/N,

where the sums are over the n, workers who earn positive wagesin period t. Notethat mean earnings
in period t does not equal mean wage rates in period t times mean hours worked in period t:

(6)  Em O W, *Huy.

°1f all workerswork full time and the only question is one of whether an individual works full-time
or not at all (i.e., isemployed), the variable H in what follows is alatent variable for desired hours
worked but “employment” depends on that latent variable and takes on the values of zero or one.
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This can be seen by substituting (4) and (5) into the right side of (6) and noting that the product
includes cross-product terms between wage rates for oneworker and hoursworked for other workers
inaddition to the own-worker product terms that enter into E,, = 3E/n, = 3(W;*H;,)/n.. Therefore
the rate of growth in meanearnings does not equal the sum of the rate of growth in mean wages plus
the sum of the rate of growth in mean hours worked.

(7) dEn/Em O AW /Wiy + dH e/ Hore.

Thus, thoughrelation (2) holds for individuals, relation (7) -- whichis analogous to what i s assumed
in the studies underlying the estimatesin Table 1 -- is not an equdity for the means.*®

The inequality in relation (7) can be illustrated with the information in Table 3 -- the
percentage change inreal wage earnings (-2.5 percent) does not equal the percentage changein real
hourly wage rates (4.8 percent) plus the percentage change in hoursworked by wage employees (-5.4
percent) because of the cross-product terms that arise in aggregation. The influence of these cross-
product terms would have to be added to the right-side of relation (7) to make it an equality, and this
influence effectively is negative because of the tendency for wage hoursworked to havefallenthough
measured real wage rates tended to rise.

Thus, the studies summarized in Table 1 do not really present changesin wage rates (but just
the residual defined on an aggregate level by subtracting the percentage change in employment from
the percentage change inreal wage earnings). Therefore, they cannot be used to judge whether wage
rate (“price”’) or quantity changes were more important across countries, nor to compare changesin
real wage rates across countries, nor to access the impact of real wage rate changes on income
distribution, purchasing power and time allocation — even though they have been interpreted to be
useful for all of these purposes.

19 Note that this is the result of using arithmetic averages. Were geometric averages used, relations
(6) and (7) would hold with equalities. But the conventioniswidely established, includinginall the
previous studies of Thai labor markets, of using arithmetic averages, so such averages are what we
consider here.
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Section 5. Real Wage Changesfor Subgroups and Compositional Changes
in Wage Employment

Why would mean real wage rates be higher in the immediate post-crisis period than in the
immediate pre-crisisperiod despite the many claims to the contrary in studies such as are summarized
in Section 2?7 To answer this question, adistinction needsto be made between meanwage rates and
wage rates for given individuals. To the extent that the composition of wage earners may have
changed during the crisis, a comparison of mean wage rates before and after the crisisisreally a
comparison of wage ratesfor different sets of workers. Asis suggested by Table 3, one effect of the
crisiswasthat it moved some workers from employed to unemployed status, and significantly more
workers fromwage to nonwage employment. Itispossible, and even likely, that the workerswho left
wage employment status tended to recel vel ower wagesthanothersprior to leaving wage employment
becausethey werelessproductiveregarding observed characteristics such asschooling or unobserved
characteristics such asinnate ability and motivation. If so, it is possible that mean wage rates for
those in wage employment inthe post-crisis period increased, even though the post-crisis wage rates
for those who maintained wage employment through both periods hardly changed or even declined.

In this section we explore such possibilities by seeing to what extent there was selective
departure fromwage employment by the characteristics observed in the data, though of courseweare
not abl eto explorepossibl e selectivity inleaving wage employment with regard to characteristicsthat
areunobservedinthe data suchas ability and motivation (owing to the non-availability of longitudina
data). Table 4 summarizes relevant data for all workers and for subcategories defined by three
characteristics of workersthat are observed in the data and that are not likely to change (or at least
not change much) due to labor market conditions: gender, age, and schooling.** Thefirst two columns
include the average wage rate for theindicated subgroup asapercentage of the national average wage
rate for both the pre-crisis and the post-crisis periods. These data permit the characterization of
which types of workers received relatively high wage rates. The next four columns include the
percentage changes between the pre- and the post-crisis periodsfor wage employment, hoursworked
inwage employment, the real hourly wage compensation and the real average monthly wage earnings
for the indicated subgroup.

11 Schooling may be affected allittle by labor market conditions for those near the margin of ending
their schooling, but not much for older individuals in the prime working age ranges. We do not
include in this table characteristics such as location, migration status, work status, and occupation
because these are likely to be affected by labor market conditions.
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Table 4. Wages as Percentages of National Average Wagesin Pre- and Post-Crisis Periods and Percentage
Changesin Selected Labor Market Indicators Before and After July 1997 for Selected Subgroups of Workers?

Wage Rate as % of Na-

tional Average Wage Percentage Change between Pre- and Post Crisisin:
Rate
Subgroups Hours Real Aver-
of Workers Wage Worked in Rea Hourly  age Monthly
Pre- Post- Employ- Wage Wage Com- Wage Earn-
Crisis Crisis ment Employment pensation ings
All workers 100 100 -55 -5.4 4.8 -2.5
By gender
Female 92.0 92.1 -135 -5.4 12 -1.9
Male 105.3 105.8 -4.0 -5.4 38 -2.3
By age
15-19 year olds 47.6 44.0 -29.1 -4.6 -4.6 -10.3
20-24 year olds 66.8 61.4 -14.2 -4.9 -3.7 -10.8
25-49 year olds 110.2 105.8 -0.6 -5.4 0.0 -5.8
50+ year olds 139.0 157.9 -0.4 -5.4 12.8 11.6
By schooling
Lessthan Primary 43.7 38.8 -22.5 -5.6 -5.8 -121
Primary 59.3 55.2 -174 -5.2 -4.7 -9.7
Secondary 99.5 89.2 14.8 -4.0 -95 -12.3
Vocationa 149.4 141.1 13 -3.0 -4.6 -7.5
University 255.9 228.7 20.0 -1.8 -11.5 -9.9
@See notesto Table 3.

Examination of this table suggests that theincrease inthe total real wage rate observed in the
post- relativetothepre-crisisperiodisinsubstantial parttheresultof compositiona changesinwage
employment. Wage employment shifted relatively from females to males, from younger to older
workers, and from lower-schooled to higher-schooled individuals. Each of these three shifts was
from lower to higher wage rate categories. There was a further shift in average hours worked per
worker in wage employment by schooling level s that reinforces this tendency, but no such shift in
hours worked per wage worker by gender and asmall partially offsetting shift in hours worked per
wageworker by age groups. For someof these higher wagerate categories—particularly for 50+ year
olds and less so for males—real hourly wage compensationincreased onaverage. But even in cases
inwhichit did not, such asfor secondary and university education, the compositional shift frommuch
lower wage rate categories to higher wage rate categories meant that the overall average wage rate
increased.

These findings are further reinforced by Table 5, which reports mean percentage changesin
hourly wage rates between the pre- and post-crisis periods for 30 different subgroups of wage

15



employees (stratified by age, gender and schooling). In general, thelargest real hourly wage declines
(of 17-22 percent) were suffered by malesaged 20-24 with university education and females aged 20-
24 with vocationa and technical training (including teacher training). Secondary-educated females
aged 20-24 and university-educated males aged 25-49 also suffered relatively large real wage
declines (of about 13 percent).

Table 5: Mean percentage changesin real hourly wages rates between pre- and post-crisis periods,
by age, sex and schooling levels

Males aged: Females aged:
Completed schooling ~ 15-19 20-24 25-49 50+ 15-19 20-24 25-49 50+
Lessthan primary . . -6.5 -3.2 . . -10.7 -1.3
Primary -8.7 -9.0 -6.8 -3.2 -0.7 -6.2 -2.3 35
Secondary -8.3 -6.2 -11.9 -75 -13.9 -13.7 -74 -22.3
Vocationa . -10.7 -8.2 . . -17.4 -5.8 4.6
University . -21.7 -13.2 -3.7 . -11.9 -11.4

Note: . impliesinsufficient number of observationsto compute areliable mean statistic.

Next, we estimate areal hourly Inwage equation, poolingindividual datafromall six quarters
covering the pre- and post-crisisperiods. All coefficients of the wage equation are allowed to vary
acrossthe pre- and post-crisisperiods. Using thisequation, the actual changeinrea hourly In wages
(whichwould bethe percentage changeinreal hourly wagesbetween the pre- and post-crisisperiods)
canbe decomposed into changesthat might have occurred in the absence of any compositional changes
inwage employment and changesthat occurred because of compositional shifts. The estimates of the
In wage equation are presented in Appendix Table A-1, while the results of the decomposition
analysis are shown below in Table 6.

The In wage regression (Table A-1, equation 2) suggests that, controlling for individual
characteristics, real hourly wage rates dropped by nearly 15 percent in the aftermath of the financid
crisis. The gender gap in wages, which was approximately 21 percent before the crisis, shrank
dightly —to 18 percent — in the immediate post-crisis period. The crisis also was associated with a
small decline inthe wage premiumfor university education and alarge increasein the wage premium
for age seniority (especialy for ages beyond 50 years). Thereasonsfor these structural shiftsinthe
In wage equation are unclear.
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Table 6: Decomposition of crisis-induced changein real hourly In wages

Slope coefficients varying Constant slope
between pre- and post- coefficients
crisis periods model

Vdue % contribution Vaue % contribution
Changes due to varying coefficients (or wage returns)

Intercept -0.133 -701.2 -0.078 -412.3
Female 0.013 66.4

Primary schooling 0 0

Secondary schooling 0 0

Vocational training 0 0

University education -0.011 -56.1

Ages20-24 0 0

Ages 24-49 0.037 196.2

Ages50 & over 0.016 83.9

Subtotal -0.078 -410.8

Changes due to shifts in wage employment

Female -0.005 -0.004 -234
Primary schooling -0.027 -142.8 -0.027 -143.9
Secondary schooling 0.031 163.6 0.031 164.1
Vocational training 0.004 194 0.004 194
University education 0.082 431.5 0.080 425.3
Ages20-24 -0.002 -11.7 -0.002 -11.5
Ages 24-49 0.012 64.4 0.013 68.9
Ages50 & over 0.002 115 0.003 133
Subtotal 0.097 510.8

Total explained changein In wages 0.019 100.0 0.019 100.0

Notes: See Appendix Table A-1 for the estimates of the underlying In wage equation.

The decomposition analysis (Table 6) suggeststhat, had there been no compositional shiftsin
wage employment, real hourly wage rates would have declined by 7.8 percent between the pre- and
immediate post-crisis periods. Most of this decline would have been the result of adownward shift
in the wage function partialy offset by increasesinthe returns to experience (age) and being female.

On the other hand, had real wage rates for every population subgroup remained unchanged
during the crisis, the observed average wage rate would still have shown anincrease of 9.7 percent.
Most of thisincrease (8.2 out of 9.7, or 85 percent) would have occurred because of a shift in wage
employment fromlower-school ed to university-educated individual s (who typically earn substantially
more).
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Section 6. Conclusions

What happens to real wage rates at times of macro shocks is of considerable importance
because of (a) the implications for purchasing power of workers and the design of appropriate anti-
poverty and social safety net policies, (b) the impact on time alocations of workers, and (c) the
implications for the extent to which labor market adjustments in response to the shock occur through
price rather than quantity effects, which inturnislikely to affect how broadly are the effects spread
and how quickly adjustment occurs. Conventional wisdom isthat real wage ratesfell, in some cases
substantially, in Thailand and inthe other Asian economies most hit by the financial crisis of the late
1990s, as well as in response to many other negative macro shocks experienced in developing
countries.

However the methodswidely used to estimate the declinesin real wage ratesarelikely to be
biased because of confounding effects of hoursworked and, for some studies, aggregation biases. We
demonstrate that, for the case of Thailand, these problems result in estimates of declinesin average
real wage rates of about 5 percent, in sharp contrastto theincrease of 2 percent if suchwage ratesare
calculated directly through averaging hourly wage rates over all wage workers. The usual methods,
thus, give a misleading picture of what happened to average real wage rates. These methods do not
provide good guides regarding the impact of real wage changes on purchasing power or time
allocations of workers, nor of the extent of price adjustmentsin labor markets.

But the estimate that average real wage rates increased by 2 percent in the post- as opposed
to the pre-crisis period based on direct aggregation of individual wage rates also is surprising.
Considerationof subgroupsdefined by thefixedindividual characteristicsavailableinthe Thai Labor
Force Surveys suggeststhatthisincrease inthe average real wage rate reflects compositional changes
in wage employment toward males, toward older adults, and toward those with secondary or
university schooling —all of whom had relatively high real wage rates both prior to and subsequent
to the crisis. This means that, in fact, real wage rates for many or even most individuals who
maintained wage employment both before and after the crisis may have declined even though the
average real wage rate increased. There is support for this observation in wage functions that are
estimated with individual data before and after the crisis. Estimates of such wage functions suggest
that, had there been no compositional shifts in wage employment, real hourly wage rates would have
declined by about 8 percent between the pre- and immediate post-crisis periods.

Of course, given the importance of characteristics that are not observed in most labor force
surveys, it isnot possible to be sure what is happening to wage rates facing individuals with fixed

18



characteristics, unobserved as well as observed, from a time series of cross-sectional surveys. If
thereis selectivity inwage employment changes with respect to unobserved characteristics, such as
ability and motivation, what really is happening to real wage rates ssimply cannot be inferred from a
time series of cross sections. What are needed are panel data that follow the same individuals over
time. Statistical agencies should be encouraged to collect such data. Though they are not collected
in Thailand, in some countries suchas Brazil, |abor force surveys are based onrolling panels, which
would permit better exploration of the question of concern for this paper.

But inthe absence of such data, which is the case for the most part for the Asian countries hit
hardest by the crisis,*? care should be takento not make misleading inferences about what happened
to real wage rates by confounding change in hours worked with changes in wage rates per hour, by
aggregation biases, and by ignoring compositional changes in wage employment. The best that can
be done probably is to compare wage rates for subgroups disaggregated by the characteristics
observed inthe data, such as gender, age and schooling. But recognition should be given to the fact
that, on the basis of currently available data, it is not possible to provide a definitive answer to the
guestion posed in thetitle of this paper.

2 The Indonesian Family Life Survey is an exception in that it is alarge household survey based on
panel data set that extends both before and after the crisis (see, e.g., Thomas, Frankenberg and Smith
1999; Thomas, Frankenberg, Beegle and Teruel 1999).
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Table A-1: Estimated real hourly In wage functions, using pooled datafor six quarters (1Q96, 3096, 1097, 1098, 3Q98 and 1Q99)

Equation 1 Equation 2 Equation 3 Sample Means
Independent Variable Parameter T-ratio Parameter T-ratio Parameter T-ratio Pre-crisis Post-crisis
Whether female -0.193 -45.2 -0.208 -34.6 -0.208 -9.7 0.398 0.421
Whether primary schooled 0.348 36.6 0.334 245 0.346 315 0.585 0.507
Whether secondary schooled 0.822 78.8 0.820 54.9 0.821 87.6 0.172 0.210
Whether having vocational/technical training 1.229 929 1.215 66.6 1.226 114.5 0.044 0.047
Whether having university education 1.740 168.2 1.758 118.4 1.768 156.3 0.148 0.194
Whether aged 20-24 years 0.133 15.9 0.139 124 0.135 55 0.178 0.162
Whether aged 24-49 years 0.374 50.3 0.354 36.2 0.350 126 0.642 0.677
Whether aged 50 years and over 0.571 47.7 0.498 30.1 0.495 15.3 0.095 0.099
Dummy for post-crisis period -0.078 -18.6 -0.146 -6.2 -0.133 -5.9 0 1
Crisisx Female 0.030 35 0.030 1.9
Crisisx Primary schooling 0.027 14
Crisisx Secondary schooling 0.006 0.3
Crisisx Vocational education 0.025 1.0
Crisisx University education -0.033 -1.7 -0.055 -85
Crisisx 20-24 years -0.010 -0.6
Crisisx 24-49 years 0.046 31 0.055 9.6
Crisisx 50 years and over 0.153 6.4 0.161 17.7
Intercept 2.372 198.6 2.403 144.7 2.397 316.1
Mean of dependent variable 3.269 3.289
R-sguare 0.505 0.506 0.506
F-statistic 8,179 4,371 17,570
Number of observations 223,484 223,484 223,484
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