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Abstract: 
 
The labor supply behavior of Thai women is investigated with synthetic cohort data 

constructed from the annual Thai Labor Force Survey (1985-2004).  Estimates are presented for 
the impact of wage changes on the employment/population ratio, on hours worked, and on the 
working hours-population ratio for cohorts of women identified by year of birth, educational 
attainment, and survey year. Results are presented for all women in the surveys, as well as 
groups of women defined by several demographic characteristics: age, cohort, marital status, 
education, and urban-rural residence. Estimates are robust to a variety of model specifications 
and econometric procedures. Hours worked are negatively related to wages with an elasticity 
estimate of approximately -0.25 for the sample of all female workers. A ten percent increase in 
wages leads to a one percent rise in the employment/population ratio and to a decrease in the 
working-hours/population ratio between 0.7% and 1.0%.  
 
 
JEL Classification: C23; J21; J22   
Keywords: Female; Labor Supply; Synthetic cohort; Thailand 
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1 Introduction  

Over the past 20 years, the number of working women has gradually increased, and 

women have become a substantial portion of most national labor markets. As an important and 

growing source of production, female labor supply contributes to overall per capita incomes, 

impacts household income distribution, and affects fertility rates. Female labor force 

participation and concomitant investments in human capital have important external effects in 

the form of childbearing and childrearing, especially in low income countries (Schultz 1995).  

Cross country and time series data confirm that the labor force participation rate of 

women varies according to the country’s stage of economic development, with several studies 

and surveys showing a U-shaped relation between female labor force participation and the level 

of per capita income (Mammen and Paxson 2000; Psacharapolous and Tzannatos 1989; Cagatay 

and Ozler 1995). As a result, there are many studies of female labor supply in developing 

countries, as well as cross-country investigations (see Psacharapolous and Tzannatos 1989 for a 

survey). Empirical studies of female labor supply generally consider either the extensive margin 

(the female labor force participation rate) or the intensive margin (the association between wages 

and working hours). Since the contribution of women to total output is a result of both 

components of labor supply, the study reported here examines both margins, and their 

combination, in an empirical investigation of female labor supply in Thailand. 

As representative of small, open, and rapidly growing economies, Thailand provides a 

useful case study. Thailand has experienced a remarkable evolution of women’s participation in 

the labor market over the past 20 years. Government policies and the Thai culture encourage 



4 

 

females to study and to join the workforce. Depending on their birth cohort, between 80% and 

90% of Thai women aged 22-65 are in the labor force, although the proportions working for 

wages are considerably lower (Mammen and Paxson 2000). 

Some of the broad trends in female labor market variables suggest interesting questions 

and hypotheses. Average wages of female workers have generally trended upwards over the 

twenty year period of this study (1985-2004), although with a flat period between 1993 and 

2000. Over this same twenty year period weekly hours worked by women have increased 

steadily, except for the crisis year of 1997. This positive association between hours worked and 

wages seems to suggest a positively sloped supply of labor curve, a hypothesis that will be 

examined in this study. Over this same twenty year period, the ratio of employed women to the 

total number of women of working age (E_P) has shown no distinct trend, fluctuating between 

0.75 and 0.79 with no apparent pattern. This aggregated view of the data suggests no association 

between the employment-population ratio and wages, so that on the extensive margin female 

labor supply is flat. Even disaggregating by three broad education groups, these tendencies 

appear to hold. 

The primary goal of this study is to re-examine these general tendencies with appropriate 

disaggregation and controls, reflecting differences in educational attainment, age, and birth 

cohort. In particular, this paper presents estimates of the elasticity of hours worked with respect 

to wages, the response of the employment-population ratio to wages, and the response of the 

working hours-population ratio to wages for Thai women, with and without various demographic 

controls.  In addition, alternative disaggregations according to cohort, age group, urban-rural 
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residence, and marital status permit analysis of female labor supply in Thailand for specific 

demographic groups.  

 This study uses synthetic cohort data constructed from repeated cross-sectional data of 

Thailand’s Labor Force Survey (LFS) taken over 20 years (1985-2004). This synthetic cohort 

analysis follows the procedures of Pencavel (1998) and Deaton (1985). In this approach the units 

of analysis are cohort means, eliminating the problem of biased estimates arising from 

measurement error and individual heterogeneity. Furthermore, this approach can capture varying 

labor market behavior over time and across generations that cannot be observed with cross-

sectional data alone. The usual econometric problems characteristic of labor supply studies – 

endogeneity of wages and labor supply, sample selection into the labor force – are addressed 

through instrumental variables techniques and construction of an additive selection term 

(Pencavel 1998) using the inverse Mills ratio, as proposed by Mora and Muro (2007) for pseudo 

panel data. 

The next section reviews previous studies of female labor supply in developing countries. 

Econometric issues are discussed in Section 3, and Section 4 presents the data set and variables 

used in the estimation. Section 5 analyzes the results, and section 6 concludes. One major finding 

is that the relation between hours worked and wages is downward sloping for Thai women, and 

this result is robust across various model specifications and disaggregations of the data. 
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2. Studies of Female Labor Supply in Developing Countries  

According to the standard household model, the response of labor supply to wages 

depends on the labor leisure trade-off. For those already working, a change in wages induces 

both income and substitutions effects, with opposite consequences for working hours. While the 

standard expectation is that substitution effects dominate income effects, so that the elasticity of 

hours worked with respect to wages should be positive, evidence from several developing 

countries refutes this position. On the extensive margin there is no income effect, and a positive 

response of female labor force participation rates to wage changes is widely confirmed in 

empirical studies. Empirical studies on the relation between work and wages in developing 

countries are reviewed in this section. We are not aware of any empirical studies that combine 

intensive and extensive margins to estimate the net effect of wage changes on hours worked per 

person, which is one of the goals of this study.  

Psacharapolous and Tzannatos (1989) survey the literature on labor force participation 

(LFP) by women in developing countries. They conclude that there is a positive effect of wages 

on female labor force participation at the individual or household level, consistent with the 

absence of an income effect in the labor-leisure choice model. However, with aggregate data in 

either time series or cross country analysis, wages become endogenous, and the relation between 

wages and labor force participation confounds shifts in labor supply and labor demand. The 

predominant feature of cross country studies of labor force participation is the finding of a U-

shaped relation between female labor force participation rates and average income levels by 
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country (Mammen and Paxson 2000; Cagatay and Ozler 1995; and the studies cited by 

Psacharapolous and Tzannatos 1989). This relation is explained by the changing work 

opportunities of women during the process of industrialization. Starting from a low level of 

industrial development, most women work in agriculture, usually on the family farm, where they 

are able to combine income-generating work with other household responsibilities such as child 

rearing. Female labor force participation rates are therefore high. As industrialization begins, 

high wage opportunities open up in urban areas and in occupations that are most suited to men. 

With households moving to urban areas, job opportunities for women diminish, especially work 

that simultaneously allows caring for children. During this stage of industrialization, female 

labor force participation declines. This is followed by a period of increased growth in clerical 

and white collar positions that may be attractive to women, especially as increased urbanization 

and female education are accompanied by reduced fertility rates. These changes account for the 

increase in female labor supply observed in this stage of industrial development.   

A number of studies employ survey data to investigate female labor supply determinants 

in several developing countries. Mammen and Paxson (2000), working with survey data from 

India and Thailand, find female LFP to be lower in cities compared with rural areas, and also that 

post-secondary education is associated with an increase in the proportion of women in the labor 

force. Both of these observations are consistent with the industrial development interpretation in 

the previous paragraph.  

While Mammen and Paxson (2000) do not attempt to estimate wage elasticities of labor 

supply, other studies use survey data for this purpose. Schultz (1990) estimates negative wage 

elasticities for hours worked by both men and women in Thailand, as does Yamada (2002) for 
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urban areas of Peru, and Dessing (2002) for the Philippines. Dessing summarizes other studies 

that also find negative wage elasticities, and emphasizes that these responses are particularly 

strong for secondary workers. She also presents a formal theoretical argument for the dominant 

income effect that explains this finding. In her model primary workers are always fully 

employed, and secondary workers, primarily married women, adjust their hours of work as 

necessary to maintain a subsistence level of household income. When wages fall, these women 

increase their hours of work, adding to the already long hours they spend on household chores 

and child rearing. When wages rise, secondary workers choose to reduce their working hours so 

that their total hours of household work and employment become more manageable. This 

dominant income effect is particularly strong at income levels that are near subsistence, 

consistent with the findings for other low income countries or regions cited above. An alternative 

neo-classical model of labor supply in the context of near-subsistence incomes is presented by 

Sharif (1991), who also finds evidence of a forward falling supply curve for various groups of 

rural Indian workers.  

Dessing’s theory is consistent with additional studies in other developing countries that 

also find a decline in household incomes drives women to increase their participation in the labor 

market. Licona (2000) studies the effect of household poverty on female labor supply in 1992 in 

Mexico. The main result shows that when real wages decrease due to a bad economic situation, 

women from low income families increase their labor market participation. Since Mexican 

households lack income and unemployment support programs, adverse economic conditions 

drive women to increase their labor supply in order to maintain a subsistence level of 
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consumption. Similar effects are found for Indian women living near the poverty line in the study 

by Dasgupta and Goldar (2005).  

 Across these empirical studies of labor markets in developing countries, the evidence 

consistently supports a negative relation between hours worked by women and their wage rate. 

This is particularly true for low-income households, for whom reliance on secondary workers is 

necessary to sustain subsistence levels of consumption during economic contractions. To add to 

this literature, the current study considers both intensive and extensive margins of female labor 

supply in Thailand, estimating labor supply elasticities for various demographic groups and 

cohorts of Thai women. Recognizing the potential biases in estimation with individual data, the 

analysis departs from these prior studies by employing pseudo-panels of synthetic cohorts to deal 

with well established problems of individual heterogeneity and sample selection. 

 

3. Econometric Issues in Labor Supply Estimation 

 Although prior studies of female labor supply in developing countries use individual 

cross-sectional data in the estimation, such data cannot capture the behavior of labor over time 

(Contreras, et al. 2005), and estimates may be biased due to omitted individual effects. Panel 

data allows for control of unobserved individual effects, but such data sets are seldom available 

in developing countries. In the absence of panel data, Deaton (1985) proposes the construction of 

synthetic cohorts, or pseudo-panel data, from the time series of cross-sectional surveys. By 

averaging over individuals within each cohort to eliminate individual effects, this approach can 
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solve the problem of heterogeneity bias. In addition, Antman and McKenzie (2007) mention that 

averaging over observations within each cohort can “average out” individual measurement error. 

Bundell, Duncan, and Meghir (1998), Pencavel (1998), and Devereux (2007) provide notable 

examples of the application of pseudo-panel data analysis to estimation of female labor supply 

relations in industrialized countries. 

With pseudo-panel analysis biases may remain if cell sample sizes are too small (Deaton, 

1985). Verbeek and Nijman (1992, 1993) find that cell sample sizes greater than 100 

observations are generally sufficient to produce estimates with small biases from pseudo-panels. 

In addition, heterogeneity across cohorts can produce biased pseudo-panel estimators in the 

absence of cohort-specific fixed effects. As in Pencavel (1998), specifications with and without 

various cohort fixed effects are presented here to show how alternative sources of variation affect 

elasticity estimates. 

The fundamental equation in this study is the relation between the quantity of labor 

supplied (log of weekly hours or the employment/population ratio – ln hit) and the log of the 

wage rate (ln wit), augmented by a vector of appropriate control variables (Xit), each observed for 

individual women, indexed by i, at different survey years, indexed by t:  

itiititit uXwh   'lnln                                                                 (1)    

Unobservable individual heterogeneity such as motivation or ability is represented by αi. In the 

likely case that αi is correlated with wages, least squares estimators of this relation will be biased 

and inconsistent. Following Pencavel (1998), individual observations are grouped into cohorts 

defined by year of birth, age at the time of the survey, and level of educational attainment, and 
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all variables are averaged within these cohorts. The labor supply equation in terms of cohort 

means becomes: 

                                                                                                                                                        
(2) 

 
where            is the average of the log of working hours per week of age group a in cohort  
 
k with education level j, and similarly for the other terms in this equation. The control variables  
 
differ across specifications and include: 
 
 

(1) Age effects (fa or age dummies),  
 
(2) Cohort effects (fc or cohort dummies),  
 
(3) Education effects (or the education level dummies)  
 
(4) The business cycle effect (or the average annual change of real GDP for that cohort) 
 
(5) Demographic factors (marital status and living areas, both as cohort averages) 
 

 
 
The key parameter of interest is , the coefficient on the logarithm of weekly earnings, 

which is the wage elasticity of labor supply for the hours-worked equation. In addition, to 

investigate the extensive margin of labor supply, the employment-population ratio (E_P) and 

working hours-population ratio (H_P) are alternative dependent variables.  

A pervasive concern in the estimation of female labor supply is the sample selection 

problem. Unobservable characteristics, such as the number and ages of children in the household, 

may be correlated with the decision to work, the number of hours to work, and the wage, leading 

to biased and inconsistent estimates of the elasticity of hours worked with respect to wages 

akjhln

akjakjakjakj uXwh   'lnln
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(Killingsworth and Heckman 1986). However, to the extent that individual omitted factors 

governing sample selection are eliminated in the construction of cohort means, the sample 

selection problem is mitigated in the pseudo-panel analysis, if necessary, with the inclusion of 

cohort fixed effects. Furthermore, to further address the sample selection problem in this case, 

the procedure proposed by Heckman (1976, 1979) for individual data has been extended to the 

synthetic cohort model by Mora and Muro (2007).3 This correction is applied as a variation on 

the basic equation (2) to check the robustness of the elasticity estimates to this sample selection 

problem.  

An additional econometric issue is the potential endogeneity of wages, given that the 

variables are observed at the cohort level.  The quantity of labor supplied by a cohort can affect 

the average wage rate for that cohort, inducing reverse causality and endogeneity bias. To deal 

with this problem, instrumental variables estimation is employed, constructing instruments for 

the wage variable that incorporate international trade effects. In particular, the trade balance4  

and the average tariff rate5 of Thailand are interacted with the proportion of women in each of 

the two broad industry categories:  (1) agriculture and manufacturing sectors and (2) services and 

                                                            

3 Their procedure involves the estimation with the individual data of a first stage probit regression for selection 
into the category of employed women, using age dummies, cohort dummies, and year dummies as explanatory 
variables. The predicted probability of being employed is transformed into the inverse‐Mills ratio, and this variable 
is aggregated into a cohort mean for each age‐birth cohort‐education category. This prediction proportion is then 
added to the hours worked equation as an additional explanatory variable. 
  
4 The value of trade balance (Billions of USD) is from the Bank of Thailand (BOT), the central bank of Thailand 
(http://www.bot.or.th) 
 
 
5 The average tariff rates are from the report of the World Bank [Table: The Trend in the Average Applied 
Tariff Rates in Developing and Industrial Countries, 1981-2007 (Unweighted in %)] and the computation of the 
missing years by linear interpolation.  
(World Bank: http://siteresources.worldbank.org/INTRES/Resources/469232-1107449512766/tar2007.xls)  
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wholesale/retail trade sectors. An increase in the trade balance or a reduction in tariffs rates 

drives up wages in export industries relative to those in import competing and non-traded goods 

sectors. Changes in each of the four instruments will impart differential impacts on female wages 

of the various cohorts, as the concentration of women in the two broad sectors varies across 

cohorts. For example, females in more recent birth cohorts have increased their presence in white 

collar professions, and the greatest growth in female white collar jobs in Thailand has been in 

retail sales (Mammen and Paxson 2000). These cohorts are expected to experience adverse 

relative wage changes as a result of tariff reductions or an increase in net exports. Alternatively, 

cohorts with the highest levels of education have the highest wages, as has been established in 

numerous studies of the returns to education, in particular, that of Warunsiri and McNown 

(2010) for Thailand. These highly educated workers are disproportionately employed in the 

export manufacturing sector, and they will experience relative wage gains from trade 

liberalization and an increase in net exports. Tests of weak instruments establish that these four 

instrumental variables account for sufficient independent variation in wages to identify the 

female labor supply equations in the context of endogenous wages. 

The final econometric issue to be addressed is heteroskedasticity arising from the 

different sample sizes used to compute the cohort means. Weighted least squares (WLS) 

estimates are reported in the table of estimates, where the weights are equal to the square root of 

the number of observations in each cell (Dargay, 2007).  

By explicitly addressing the issues of individual heterogeneity, endogeneity, sample 

selection, and heteroscedasticity, the estimation procedures applied in this study produce 

estimators that are consistent, providing confidence in the validity of results that may not exist 
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for studies using individual data. Results are presented for a variety of estimation techniques and 

model specifications to reveal the sensitivity of the estimates to alternative econometric and 

model assumptions.  

4. Data and variables  

The data were collected by the National Statistical Office of Thailand (NSO), Statistical 

Forecasting Bureau, as part of the National Labor Force Surveys (LFS) for 1985-2004. This study 

uses the 3rd quarter of each survey year in order to control for the effect of seasonal agricultural 

labor movements. Thai agricultural workers migrate to work in the cities during the dry season, 

but return home for the third quarter rainy season (Sussangkarn and Yongyuth, 1996).  

A woman is classified as employed in this study if she (1) worked during the survey 

week, (2) reported a number of working hours during the previous week, and (3) reported 

monthly earnings. The sample includes all employment statuses including private employees, 

government employees, state-enterprise employees, and the self-employed. 

This study adopts a pseudo-panel approach (Deaton 1985), constructing synthetic cohorts 

from 109,095 individual observations sampled from the 20 years of the survey. Eight birth-year 

cohorts (starting from those born in [1930-39] to those born in [1970-1974]) are defined, 

combining ten or five years of birth into individual cohorts as needed for adequate cell sizes. The 

definition of cohorts is given in Table 1, which shows the range of ages for each cohort. The 

youngest woman in the study is 25 and the oldest is 60, to avoid complications caused by 

schooling or retirement decisions.  
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Birth cohorts are refined further by incorporating three educational groupings: [1] some 

or completed primary school, [2] some or completed secondary school, and [3] some university 

or university degree. Thus each individual observation is classified into one of 93 cohort-age-

education groups as shown in Table 2, which also displays the number of observations per cell. 

Only nine cells have fewer than two hundred observations, consistent with the criterion cited by 

Verbeek and Nijman (1992, 1993) for nearly unbiased estimates from pseudo-panel procedures. 

In examining the relationship between working hours and wages, the main variables used 

in the estimation are weekly working hours and weekly wages. The weekly working hours 

variable has been directly drawn from the survey, while the weekly wages come from division of 

the reported monthly wage by a constant (4.3). The use of weekly hours and wages instead of 

hourly wages avoids the “division bias” that may result from errors in reported hours that can 

contaminate both right and left hand side variables (Borjas 1980; Welsh 1997). Reported wages 

are deflated by the Thailand Consumer Price Index (CPI)6. Additional variables incorporated in 

specific models include a business cycle measure and demographic characteristics. The former is 

captured by the annual rate of change in real GDP associated with the survey year of each cell. 

Demographic factors include marital status (proportions married and non-married) and 

proportions living in urban versus rural areas. These demographic variables are incorporated first 

as controls in alternative specifications of the aggregate female labor supply relations, and then 

to define disaggregated samples to investigate differences in labor supply equations across 

demographic groups.  

                                                            

6 The CPI indexes (2002 as a base year) are from the Bureau of Trade and Economic Indices, Ministry of 
Commerce, Thailand 
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5. Estimates of Female Labor Supply Relations for Thailand 

5.1 Age Patterns in Wages, Working Hours, and Employment 

Before presenting regression results, it is useful to examine some overall patterns in the 

cohort data. The data behind this discussion are presented in the appendix. 

The employment-population ratio (Table A1) follows the typical inverted U-shaped 

pattern with respect to age: lower for the younger age groups, peaking with the middle ages, and 

decreasing for the oldest age groups. This pattern holds for all three education categories, and 

whether or not one controls for cohort. The same inverted-U pattern holds across cohorts, 

although the curve is flatter across this dimension. In addition, the overall employment-

population ratio for university educated women is higher than that for the other two education 

groups.  

For primary and secondary education groups, weekly hours worked decrease steadily 

with age, and this holds even after controlling for birth cohort (Table A2). The age pattern for 

weekly hours shifts down at each higher level of educational attainment. Women with the 

highest educational attainment have the lowest number of working hours at every age, and their 

age pattern of working hours is fairly flat.  

The age distributions for earnings are more varied and complex across the three 

educational groups, and depend upon whether or not one controls for birth cohort (Table A3). 

For example, for women with secondary or post-secondary education earnings are highest for the 

oldest cohorts. However, controlling for age this pattern does not hold: for the oldest workers, 

those in the more recent birth cohorts have the highest earnings, while at other ages the pattern 
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across cohorts has the inverted U-shape. Earnings rise steadily with age in all three education 

categories, whether or not one controls for birth cohort.  

This descriptive information points to the need for multivariate analysis with various 

controls (for birth cohort, educational attainment, and age), in order to understand the relation 

between earnings rates and female labor supply. The earnings and labor supply patterns are 

varied and complex, differing by educational group and between the intensive and extensive 

margins. The goals of the econometric analysis are to pin down the elasticities of labor supply 

for both margins with respect to wages, and to investigate how elasticities vary under different 

controls and within alternative demographic groups. 

  

 5.2 Female labor supply relations for all women 

Table 3 displays estimates of responses of Thai women’s labor market activity to changes 

in wages. The first column presents the cross-sectional regression estimates, and then the next 

two columns present WLS and IV estimates of the elasticity of weekly hours worked with 

respect to weekly earnings for all working women. The fourth column reports WLS estimates of 

the response of the employment/population ratio (E_P) to changes in the log of wages, while the 

last column presents the WLS estimates of the response of the log of working hours-population 

ratio (H_P) to changes in the log of wages. Estimates are reported for nine alternative 

specifications defined by different selections of control variables. 

With a few exceptions, the main results are quite robust across the alternative 

specifications. For the hours worked equations the estimations using the data on individuals 
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produces absolute elasticity estimates that are approximately one-half the value of those based on 

the pseudo-panel approach (-0.12 to -0.13 versus -0.22 to -0.26). This comparison provides 

convincing evidence of heterogeneity bias in labor supply estimates from using data on 

individuals, which has been the case for most prior studies in developing countries. A likely 

candidate for this unobserved heterogeneity is motivation or ability, as is commonly assumed in 

models of returns to education (see Warunsiri and McNown 2010 for a discussion of this in the 

context of Thailand). If this omitted ability factor is positively correlated with both wages and 

hours worked, the positive heterogeneity bias found here is consistent with this interpretation. In 

any case, these results point to the need for estimation methods that deal with individual 

heterogeneity in labor supply behavior, such as the pseudo-panel technique applied here. 

Focusing on the pseudo-panel regressions, the relation between hours worked and wages 

is negative, with elasticity estimates falling within the tight range of -0.22 and -0.26. Overall, the 

coefficients are similar for WLS and IV estimation, with the IV estimates showing slightly 

greater responsiveness of labor supply to wage changes in most cases. Comparing line 1 

estimates with those of other specifications shows how different controls affect estimated 

elasticities. Inclusion of age and cohort dummies, for example, produces estimates that use only 

variation across education groups and over time. Addition of these controls increases the IV 

estimate of the absolute value of the wage elasticity from 0.235 to 0.251 (line 4 vs. line 1).  

Other model changes result in only small differences from the line 4 specification in 

terms of the estimated elasticity of hours worked with respect to earnings. In particular, the 

correction for sample selection in line 5 slightly raises the absolute elasticity for the WLS 

estimate (from -0.234 to -0.246) and lowers the IV estimate (absolute elasticity) from -0.251 to -
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0.231. It appears that sample selection is not an important issue in this labor supply equation – a 

results that squares with Pencavel’s (1998) finding for U.S. data. Neither education (line 6), nor 

business cycle (line7), nor demographic (line 8) controls produce much change in the estimates 

of the basic wage elasticity. In every case there is a clear finding of a negatively sloped supply 

curve.7 This result is consistent with evidence from other developing countries surveyed in 

section 2, as well as the theoretical interpretation from Dessing (2002) for women in low income 

households.  

On the extensive margin the employment/population ratio responds positively to a wage 

increase, except for the model that includes controls for level of education (line 6). Excepting 

this specification, a 10 percent increase in real wages raises the employment/population ratio 

ratio by approximately one percentage point. Combining both intensive and extensive margins 

into an average of hours-worked per woman (H_P), the net effect of a rise in wages on the 

quantity of labor supplied is still negative. A ten percent increase in women’s wages lowers the 

working hours-population ratio between 0.7 and 1.5 percentage points across the nine 

specifications. The relatively small positive effect from the extensive margin is more than offset 

by the negative impact on the intensive margin, reinforcing the weakness of the substitution 

effect compared to the income effect in the labor supply behavior of women in low income 

households.  

                                                            

7 It is possible that the negative slope might arise only for some portion of the labor supply curve. The hours 
worked equation was again estimated with the sample segmented into three different levels of wages. The result 
still shows the negative sign or the downward sloping female labor supply for all three levels of wages. However, 
workers in the highest wage group have the lowest absolute wage elasticity (‐0.105) of the three, a point discussed 
again with disaggregation by levels of education. 



20 

 

As with the estimates for the intensive margin, the estimates of the labor supply response 

to wage changes on the extensive margin are similar across all specifications, except the one with 

education controls (line 6). For all specifications with age and/or cohort controls, wage 

coefficients are all equal (0.11) to the second decimal place.  

The addition of the education control makes the wage coefficient in the E_P equation 

insignificant – the only major change in point estimates in this entire table of results. Since this 

results stands out from the others, the role of education in the labor supply relation is examined 

more fully in Section 5.3 through disaggregation by level of educational attainment. 

The addition of business cycle effects or demographic factors has no important impact on 

the estimates of the wage coefficient. Business conditions can certainly affect the level of wages 

through the demand for labor, and this in turn affects the quantity of labor supplied according to 

the wage elasticity of supply.  

For the specifications reported in Table 3, elasticities are not permitted to vary by 

demographic group, which may be an inappropriate restriction. In the following section the data 

are disaggregated to allow estimates to differ between demographic groups and other categories 

to allow deeper insights into the female labor supply relations in Thailand. 

 

5.3 Disaggregated estimates of the association between work and wage  

The main purpose of this section is to present results that allow labor supply responses to 

differ across various groups of women. In addition, these disaggregated data estimates provide a 
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check on the primary finding of a downward sloping labor supply curve for Thai working 

women. Accordingly, the labor supply relations are estimated for several disaggregates of the 

data according to key demographic characteristics, including cohort, age group, marital status 

(married/non-married), living area (urban areas/rural areas), and education level (some primary, 

some secondary, or some university education).  

Across these various disaggregations, the negative relation between hours worked and 

women’s wages is confirmed. There are differences in the point estimates of the labor supply 

elasticities across demographic groups, although the range of estimates is not large. Since the 

estimated elasticities for all women do not change substantially with different controls (Table 3), 

the disaggregated equations include a minimum of controls to allow variation across multiple 

dimensions to enter into the estimation.  

A. Disaggregation by Cohort and by Age 

The labor supply relations are estimated separately for three birth cohorts using an 

equation with no controls (Table 4). The most recent birth cohorts exhibit the greatest response 

to wage changes, in terms of both increases in employment probabilities and decreases in hours 

worked resulting from a rise in women’s wages. A similar result holds for disaggregation by age 

groups as shown in Table 5, with the youngest women showing the greatest responsiveness to 

wage changes. 

Older women and those from older birth cohorts are likely to have established lifestyle 

and work patterns and may be more strongly governed by traditional mores than younger women 

and those born more recently. They would, therefore, be less responsive to wage changes in 
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decisions over whether or not to work, as reflected in smaller wage coefficients in the E_P 

equations.  

Furthermore, among women who are already employed, the estimates of Tables 4 and 5 

indicate that younger workers (or those from more recent birth cohorts) are more responsive to 

wage changes in their decisions over working hours. There are several possible explanations of 

this result, including differences in health or vitality and family obligations and sources of 

support. First, in response to a wage reduction, younger, healthier women are better able to 

increase their working hours, especially in those occupations requiring physical strength. Second, 

in Thai culture people tend to live together with members of their extended family.  Older female 

workers might not be the primary wage earners in the extended household, so that their wage 

changes may have little impact on total household income. Consequently, their number of 

working hours is less responsive to a given wage change, compared with the primary workers of 

the household. In addition, these older women might have greater family burdens, such as 

housework or taking care of children, than younger workers, so that they are less able to adjust 

their working hours due to other family responsibilities. 

 

B. Disaggregation by Marital Status 

The same age decomposition is used to examine the labor supply relations for married 

versus unmarried women. As shown in Table 6 married women show a greater response to wage 

changes on the extensive margin, but unmarried workers have a higher absolute wage elasticity 

in terms of hours worked. These differences hold across all three age groups. In terms of the 

decision of whether or not to work, unmarried women, who lack a husband’s income for support, 

may be unable to withdraw from the labor market even as wages become less attractive. 
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Consequently, the coefficients on wages in the E_P equations are smaller for unmarried women 

than for married women. 

Considering the intensive margin, the response of working women to wage changes again 

reflects both (negative) income and (positive) substitution effects in the determination of hours 

worked. According to Table 6 unmarried women exhibit a stronger income effect and/or a 

weaker substitution effect than do married women. The explanation is similar to that for the 

extensive margin. Lacking support from a husband’s income, when faced with reduced wages, 

unmarried women find it necessary to increase substantially their working hours in order to 

sustain a basic level of consumption. Their willingness to substitute leisure for work (the 

substitution effect) is weak, at the same time that they more strongly reduce their demand for 

leisure as a result of their lower income (the stronger income effect) created by the wage 

reduction. 

C. Disaggregation by Place of Residence 

  

Labor supply responses for residents living in urban areas and rural areas are shown in 

Table 7 for three age categories. There do not appear to be major differences between urban and 

rural women’s labor supply responses on either intensive or extensive margins. However, the 

same age pattern of wage elasticities observed for other disaggregations still holds in this case. 
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D. Disaggregation by Educational Attainment  

 
  

 In the results for all women (Table 3), adding controls for the level of education 

produced the only exceptional estimates of a labor supply response, with the wage coefficient in 

the E_P equation becoming insignificantly different from zero. Given this result, only the 

intensive margin is considered in this investigation of disaggregation by education level.  

Table 8 shows that the absolute wage elasticities for women with primary or secondary 

levels of education are greater than for those with some university education. Women with the 

highest levels of educational attainment appear to have the weakest income effects in the labor-

leisure trade-off. Assuming highly educated women work in the most attractive jobs, these 

workers may be less inclined to purchase more leisure with their higher wages. This implies a 

small income effect and therefore a smaller absolute wage elasticity in their hours worked 

relation, compared with women with lower educational attainment. 

 

 

6. Discussion and Conclusion  

This study applies a pseudo-panel approach to estimate labor supply relations for 

synthetic cohorts of Thai women born between the years 1930 and 1974. Following Pencavel 

(1998) both intensive and extensive margins of labor supply are investigated, using econometric 

procedures and models that deal with problems of individual heterogeneity, wage endogeneity, 

sample selection, and data aggregation.  
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One principal finding is that there is a negative relation between wages and hours worked 

for Thai women. This result holds across a range of model specifications, estimation procedures, 

and disaggregated data sets. For the estimates with the sample of all working women, the wage 

elasticity is approximately -0.25, with the income effect dominating the substitution effect. 

Considering the extensive margin where income effects are absent, an increase in wages induces 

a positive response in the employment/population ratio, and this finding is also robust to 

alternative model specifications. Combining these two components of labor supply, the net effect 

of a wage increase on average working hours per woman is negative, preserving the negative 

slope in this comprehensive measure of female labor supply.  

With disaggregation across several categories of women, the directions of effects do not 

change although elasticity estimates differ moderately across most demographic dimensions. 

Absolute elasticities decline with age for both intensive and extensive margins. Hours worked by 

unmarried women are more responsive (inversely) to wage changes, compared with married 

women, but their probability of working is less responsive than their married counterparts. 

Across educational groups those with at least some university education exhibit the lowest 

absolute wage elasticities of hours worked, possibly reflecting the amenity value of the positions 

of highly educated women. 

To the extent that Thailand is representative of small, open developing economies, these 

findings may generalize. Other studies of developing countries have also found evidence of 

downward sloping female supply curves, and the econometric procedures applied here provide 

greater confidence in this result. Since this negative relation between hours worked and wages 

continues to hold, and is even stronger, for the youngest cohorts of Thai working women, it does 
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not appear that Thailand is growing away from this inverse effect, even with the general rise in 

income levels that this country has achieved over recent decades. 

With their high labor force participation rates, Thai women contribute importantly to 

aggregate output and per capita income. Based on the estimated labor supply relations for newer 

cohorts of women, a continued growth in female wages is likely to reduce women’s contribution 

to the total supply of labor, therefore attenuating this source of growth in output. The empirical 

results reported here and in related studies for developing countries undermine the surplus labor 

theory of economic development. Far from inducing an infinite response of labor supply, the 

accumulated evidence shows that a rise in wages tends to reduce the quantity of labor supplied 

by women in low income households. 

The theoretical framework behind these labor supply decisions views the negative sloped 

supply curve as a rational choice over competing uses of a woman’s time (Dessing 2002). A rise 

in female wages allows women to devote more time to non-market activities, including child 

rearing and providing other household services that are of greater value than the foregone 

earnings. Depending upon household power relations, however, withdrawal of women from paid 

work can have some adverse consequences for family welfare: reduced female empowerment; 

and loss of female control over household finances, so that the allocation of resources within the 

household may be less favorable to children. These effects could be mitigated by increased 

opportunities for paid work within the home or support of household businesses that would allow 

women to receive paid work while caring for children and performing other household duties. 
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Table 1: Definition and Ages of Cohorts 

 

Cohort Years Born 
Youngest Observation 

Aged  

Oldest Observation 

Aged 

Number of 

Years 

Observed 

 

1 

2 

3 

4 

5 

6 

7 

8 

 

1930-1939 

1940-1944 

1945-1949 

1950-1954 

1955-1959 

1960-1964 

1965-1969 

1970-1974 

 

46 in 1985 

41 in 1985 

36 in 1985 

31 in 1985 

26 in 1985 

25 in 1985-1989 

25 in 1990-1994 

25 in 1995-1999 

 

60 in 1990-1999 

60 in 2000-2004 

59 in 2004 

54 in 2004 

49 in 2004 

44 in 2004 

39 in 2004 

34 in 2004 

 

 

15 

20 

20 

20 

20 

20 

15 

10 

 

All 1930-1974 25 in 1995-1999 60 in 1990-1994 140 
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Table 2:  Number of observations per cohort-age-education cell 

-> education = 1 [Primary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |     Total 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0        189        333        376 |       898  
         2 |         0          0          0        243        318        374        327 |     1,262  
         3 |         0          0        399        431        567        645        248 |     2,290  
         4 |         0        505        748        964      1,096        438          0 |     3,751  
         5 |       815        831      1,463      1,629        664          0          0 |     5,402  
         6 |     1,389      1,545      1,978        860          0          0          0 |     5,772  
         7 |     2,283      1,970      1,066          0          0          0          0 |     5,319  
         8 |     2,708        973          0          0          0          0          0 |     3,681  
-----------+-----------------------------------------------------------------------------+---------- 
     Total |     7,195      5,824      5,654      4,127      2,834      1,790        951 |    28,375  
 
 
-------------------------------------------------------------------------------------------------------- 
 
-> education = 2 [Secondary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |     Total 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0        116        168        233 |       517  
         2 |         0          0          0        176        282        370        187 |     1,015  
         3 |         0          0        333        368        552        380         49 |     1,682  
         4 |         0        403        557        641        503         81          0 |     2,185  
         5 |       847        907      1,304        931        203          0          0 |     4,192  
         6 |     1,845      1,798      1,508        425          0          0          0 |     5,576  
         7 |     3,308      1,913        579          0          0          0          0 |     5,800  
         8 |     3,662        690          0          0          0          0          0 |     4,352  
-----------+-----------------------------------------------------------------------------+---------- 
     Total |     9,662      5,711      4,281      2,541      1,656        999        469 |    25,319  
 
 
-------------------------------------------------------------------------------------------------------- 
-> education = 3 [University Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |     Total 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0        188        306        429 |       923  
         2 |         0          0          0        267        413        740        465 |     1,885  
         3 |         0          0        556        727      1,309        881        121 |     3,594  
         4 |         0        954      1,486      2,419      1,781        229          0 |     6,869  
         5 |     1,587      2,194      4,364      3,351        529          0          0 |    12,025  
         6 |     2,948      4,290      4,256        906          0          0          0 |    12,400  
         7 |     4,939      3,987      1,171          0          0          0          0 |    10,097  
         8 |     6,178      1,430          0          0          0          0          0 |     7,608  
-----------+-----------------------------------------------------------------------------+---------- 
     Total |    15,652     12,855     11,833      7,670      4,220      2,156      1,015 |    55,401  

 

 
Note:  
 
(1) Cohort 1 [born 1930-1939], Cohort 2 [born 1940-1944], Cohort 3 [born 1945-1949], Cohort 4 [born1950-1954], Cohort 5 
[born 1955-1959], Cohort 6 [born 1960-1964], Cohort 7 [born 1965-1969], and Cohort 8 [born 1970-1974] 
 
(2) Age group 1 [25-30], Age group 2 [31-35], Age group 3 [36-40], Age group 4 [41-45], Age group 5 [46-50], Age group 6 
[51-55], and Age group 7 [56-60] 
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Table 3: Estimates of the Association between work and wage 
 

 

 

Controls 

Cross-

sectional 

individual 

(1) 

Pseudo-

panel 

WLS 

(2) 

Pseudo-

panel 

INV 

 (3) 

Pseudo-

panel 

E_P 

  (4) 

Pseudo-

panel 

H_P 

  (5) 

 
1. None 
 
2. Age 
 
3. Cohort 
 
4. Age and Cohort 
 
 
5. Age, Cohort, and  
Selected adjusted 
 
6. Education levels 

 

 
-0.132* 

(0.00136) 
-0.127* 

(0.00150) 
-0.126* 

(0.00143) 
-0.130* 

(0.00151) 
 
 
 
 

-0.0542* 
(0.00162) 

 
-0.223* 

(0.00868) 
-0.228* 

(0.00822) 
-0.219* 

(0.00835) 
-0.234* 

(0.00790) 
 

-0.246* 
(0.0102) 

 
-0.223* 
(0.0806) 

 
-0.235* 
(0.0113) 
-0.247* 
(0.0109) 
-0.230* 
(0.0108) 
-0.251* 

(0.00952) 
 

-0.231* 
(0.0123) 

 
-0.223* 
(0.0106) 

 

 
0.937* 

(0.0110) 
0.110* 

(0.00820) 
0.102* 

(0.00939) 
0.110* 

(0.00836) 
 
 
 
 

0.00442 
(0.0180) 

 

 
-0.116* 
(0.0159) 
-0.104* 
(0.0131) 
-0.100* 
(0.0147) 
-0.108* 
(0.0134) 

 
 
 
 

-0.150* 
(0.0296) 

 
7. Age, Cohort, and  
Business Cycle 
 
 
8. Age, Cohort, and 
Demographic 
 
8.1 Married/Non-married 
 
8.2 Urban/Rural 

 
-0.129* 

(0.00150) 
 
 
 
 
 

-0.128* 
(0.00152) 
-0.131* 

(0.00150) 

 
-0.233* 

(0.00796) 
 
 
 
 
 

-0.227* 
(0.00658) 
-0.233* 

(0.00614) 

 
-0.250* 

(0.00965) 
 
 
 
 
 

-0.251* 
(0.00761) 
-0.251* 

(0.00756) 
 

 
0.106* 

(0.00814) 
 
 
 
 
 

0.110* 
(0.00569) 

0.110* 
(0.00625) 

 

 
-0.0756* 
(0.0156) 

 
 
 
 
 

-0.0789* 
(0.0113) 
-0.0775* 
(0.0121) 

 
A number of observations 
 

 
109,095 

 
93 

 
93 

 
93 

 
93 

    Note: 
  (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
  (2) WLS stands for weighted least-squares 
  (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies,  an interaction between 
the proportion of women in agriculture/manufacturing sector with the average tariff rate, an interaction between the proportion 
of women in service/wholesales/retails sector with the average tariff rate, an interaction between the proportion of women in 
agriculture/manufacturing sector with the value of trade balance and, an interaction between the proportion of women in 
service/wholesales/retails sectors with the value of trade balance.  
  (4)* = significant at 0.05 significant level 
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Table 4: Estimates of the association between work and wage for each cohort 

 

 

                                                                     Number of        

Cohort                                                       Observations 

WLS 

(1) 

INV 

 (2) 

E_P 

 (3) 

 
1 ( Born 1930-1949) – Oldest                           36 
 
2 (Born 1950-1959)                                          30 
 
3 (Born 1960-1974) – Youngest                       27 
 
 
All                                                                     93  

 
-0.182* 

(0.00715) 
-0.209* 
(0.0124) 
-0.273* 
(0.0161) 

 
-0.223* 
(0.0868) 

 

 
-0.175* 

(0.00790) 
-0.208* 
(0.0135) 
-0.277* 
(0.0173) 

 
-0.235* 
(0.0113) 

 

 
0.0814* 
(0.0271) 
0.0979* 
(0.0128) 
0.122* 

(0.0953) 
 

0.0937* 
(0.0110) 

 

 
         Note: 
         (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
         (2) WLS stands for weighted least-squares 
         (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies,  an  

interaction between the proportion of women in agriculture/manufacturing sector with the average tariff 
rate, an interaction between the proportion of women in service/wholesales/retails sector with the average 
tariff rate, an interaction between the proportion of women in agriculture/manufacturing sector with the 
value of trade balance and, an interaction between the proportion of women in service/wholesales/retails 
sectors with the value of trade balance.           

         (4)* = significant at 0.05 significant level 
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Table 5: Estimates of the Association between work and wage at given ages 

 

 

 

Age 

 

 

Number of 

Observations 

WLS 

 (1) 

INV 

(2) 

E_P 

(3) 

 
25-35 
 
36-45 
 
46-60 
 
 
All 

 
27 
 

30 
 

36 
 
 

93 

 
-0.283* 
(0.0185) 
-0.238* 

(0.00847) 
-0.176* 

(0.00608) 
 

-0.223* 
(0.00868) 

 

 
-0.285* 
(0.0207) 
-0.236* 
(0.0979) 
-0.173* 

(0.00660) 
 

-0.235* 
(0.0113) 

 
0.133* 

(0.0172) 
0.0971* 
(0.0106) 
0.0955* 

(0.00383) 
 

0.0937* 
(0.0126) 

Note: 
          (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
          (2) WLS stands for weighted least-squares 
          (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies, an  

interaction between the proportion of women in agriculture/manufacturing sector with the average tariff 
rate, an interaction between the proportion of women in service/wholesales/retails sector with the average 
tariff rate, an interaction between the proportion of women in agriculture/manufacturing sector with the 
value of trade balance and, an interaction between the proportion of women in service/wholesales/retails 
sectors with the value of trade balance.           

          (4)* = significant at 0.05 significant level 
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Table 6: The relationship between work and wage for non-married/married at given age 

 

 

 

Age 

Married 

 

WLS 

 (1) 

Married 

 

INV 

(2) 

Married  

 

E_P 

(3) 

Non-

Married 

WLS 

 (4) 

Non-

Married 

INV 

(5) 

Non-

Married 

E_P 

(6) 

 
25-35 
 
36-45 
 
46-60 
 
 
All 

 
-0.261* 
(0.0196) 
-0.217* 

(0.00948) 
-0.158* 

(0.00665) 
 

-0.201* 
(0.00807) 

 
 

 
-0.273* 
(0.0216) 
-0.220* 

(0.00977) 
-0.154* 

(0.00695) 
 

-0.215* 
(0.0108) 

 
 

 
0.140* 

(0.0169) 
0.0987* 
(0.0113) 
0.0995* 
(0.0261) 

 
0.0933* 
(0.0127) 

 
 

 
-0.302* 
(0.0218) 
-0.267* 
(0.0117) 
-0.199* 

(0.00715) 
 

-0.259* 
(0.0119) 

 

 
-0.302* 
(0.0228) 
-0.266* 
(0.0122) 
-0.195* 

(0.00748) 
 

-0.262* 
(0.0132) 

 

 
0.125* 

(0.0129) 
0.0935* 

(0.00960) 
0.0874* 
(0.0244) 

 
0.0940* 
(0.0109) 

 

 Note: (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
          (2) WLS stands for weighted least-squares 
         (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies, an  
interaction between the proportion of women in agriculture/manufacturing sector with the average tariff rate, an interaction between the proportion of women in 
service/wholesales/retails sector with the average tariff rate, an interaction between the proportion of women in agriculture/manufacturing sector with the value of 
trade balance and, an interaction between the proportion of women in service/wholesales/retails sectors with the value of trade balance.           
          (4)* = significant at 0.05 significant level 
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Table 7: The relationship between work and wage for urban/rural at given age 

 

 

 

Age 

Urban 

 

WLS 

 (1) 

Urban 

 

INV 

(2) 

Urban 

 

E_P 

(3)  

Rural 

 

WLS 

 (4) 

Rural 

 

INV 

(5) 

Rural 

 

E_P  

(6) 

 
25-35 
 
36-45 
 
46-60 
 
 
All 

 
-0.283* 
(0.0183) 
-0.233* 
(0.0102) 
-0.182* 

(0.00674) 
 

-0.225* 
(0.00903) 

 

 
-0.272* 
(0.0238) 
-0.228* 
(0.130) 
-0.172* 

(0.00859) 
 

-0.223* 
(0.0112) 

 

 
0.127* 

(0.0161) 
0.0912* 
(0.0116) 
0.0876* 
(0.0253) 

 
0.0834* 
(0.0109) 

 
-0.266* 
(0.0240) 
-0.242* 
(0.0102) 
-0.165* 

(0.00882) 
 

-0.218* 
(0.00947) 

 

 
-0.261* 
(0.0281) 
-0.238* 
(0.0126) 
-0.162* 

(0.00999) 
 

-0.224* 
(0.0126) 

 

 
0.135* 

(0.0175) 
0.0982* 

(0.00882) 
0.0887* 
(0.0229) 

 
0.110* 

(0.0100) 

 
  Note: 

           (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
           (2) WLS stands for weighted least-squares 
           (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies, an  
interaction between the proportion of women in agriculture/manufacturing sector with the average tariff rate, an interaction between the 
proportion of women in service/wholesales/retails sector with the average tariff rate, an interaction between the proportion of women in 
agriculture/manufacturing sector with the value of trade balance and, an interaction between the proportion of women in 
service/wholesales/retails sectors with the value of trade balance.           
           (4)* = significant at 0.05 significant level 
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Table 8: Estimates of the association between work and wage at given education level 

 

 

 

Education level 

 

Number of  

Observations 

WLS 

 (1) 

INV 

(2) 

 
1 Some primary school and lower 
 
2 Some secondary, high school and lower 
 
3 Some university and university degree 
 
 
All 

 
31 
 

31 
 

31 
 
 

93 

 
-0.183* 
(0.0317) 
-0.205* 
(0.0246) 
-0.110* 
(0.015) 

 
-0.223* 
(0.0806) 

 

 
-0.151* 
(0.0308) 
-0.199* 
(0.0354) 
-0.092* 
(0.0247) 

 
-0.223* 
(0.0113) 

 
   Note: 
   (1) Heteroskedastic-consistent estimated standard errors are in parentheses 
  (2) WLS stands for weighted least-squares 
  (3) INV for instrumental variables. Instruments are age dummies, cohort dummies, education dummies, an  
  interaction between the proportion of women in agriculture/manufacturing sector with the average tariff rate, an interaction     
  between the proportion of women in service/wholesales/retails sector with the average tariff rate, an interaction between the  
  proportion of women in agriculture/manufacturing sector with the value of trade balance and, an interaction between the  
  proportion of women in service/wholesales/retails sectors with the value of trade balance.           
  (4)* = significant at 0.05 significant level 
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Appendix 

Table A1: Employment-Population Ratio 

-> education = 1 [Primary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0      0.749      0.691      0.584 |     0.644  
         2 |         0          0          0      0.780      0.768      0.680      0.575 |     0.674  
         3 |         0          0      0.783      0.803      0.753      0.681      0.637 |     0.729  
         4 |         0      0.770      0.812      0.792      0.753      0.714          0 |     0.771  
         5 |     0.742      0.800      0.813      0.799      0.784          0          0 |     0.794  
         6 |     0.763      0.789      0.805      0.818          0          0          0 |     0.793   
         7 |     0.758      0.793      0.832          0          0          0          0 |     0.787  
         8 |     0.748      0.799          0          0          0          0          0 |     0.762  
-----------+-----------------------------------------------------------------------------+---------- 
     All   |     0.754      0.791      0.810      0.799      0.760      0.689      0.590 |     0.757  
 
 
-------------------------------------------------------------------------------------------------------- 
 
-> education = 2 [Secondary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0      0.640      0.616      0.528 |     0.578  
         2 |         0          0          0      0.703      0.716      0.663      0.544 |     0.656  
         3 |         0          0      0.721      0.727      0.722      0.671      0.553 |     0.705  
         4 |         0      0.726      0.769      0.771      0.754      0.684          0 |     0.758  
         5 |     0.694      0.753      0.767      0.794      0.760          0          0 |     0.753  
         6 |     0.714      0.762      0.779      0.772          0          0          0 |     0.754  
         7 |     0.746      0.768      0.813          0          0          0          0 |     0.761  
         8 |     0.751      0.783          0          0          0          0          0 |     0.756  
-----------+-----------------------------------------------------------------------------+---------- 
       All |     0.738      0.763      0.775      0.764      0.732      0.660      0.538 |     0.746  
 
 
-------------------------------------------------------------------------------------------------------- 
-> education = 3 [University Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         0          0          0          0      0.932      0.869      0.776 |     0.833  
         2 |         0          0          0      0.935      0.926      0.932      0.754 |     0.880  
         3 |         0          0      0.956      0.931      0.947      0.877      0.686 |     0.913  
         4 |         0      0.930      0.929      0.938      0.921      0.767          0 |     0.922  
         5 |     0.867      0.914      0.933      0.927      0.859          0          0 |     0.915  
         6 |     0.849      0.893      0.901      0.869          0          0          0 |     0.883  
         7 |     0.886      0.881      0.868          0          0          0          0 |     0.881  
         8 |     0.875      0.870          0          0          0          0          0 |     0.874  
-----------+-----------------------------------------------------------------------------+---------- 
       All |     0.872      0.892      0.912      0.921      0.919      0.876      0.754 |     0.893  
 

Note:  
 
(1) Cohort 1 [born 1930-1939], Cohort 2 [born 1940-1944], Cohort 3 [born 1945-1949], Cohort 4 [born1950-1954], Cohort 5 [born 1955-
1959], Cohort 6 [born 1960-1964], Cohort 7 [born 1965-1969], and Cohort 8 [born 1970-1974] 
 
(2) Age group 1 [25-30], Age group 2 [31-35], Age group 3 [36-40], Age group 4 [41-45], Age group 5 [46-50], Age group 6 [51-55], and Age 
group 7 [56-60] 
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Table A2: Average Weekly Hours Worked by Cohort and Age 

-> education = 1 [Primary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .         49   48    9|        49 
         2 |         .          .          .         51         51   49         47|        49 
         3 |         .          .         51         51         51   48         44|        49 
         4 |         .         52         52         51         49   48          .|        51 
         5 |        54         54         52         51         49    .          .|        52 
         6 |        56         53         51         51          .    .          .|        53 
         7 |        55         52         51          .          .    .          .|        53 
         8 |        54         51          .          .          .    .          .|        53 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |        55         53         52         51         50          48         47|        52 
 
 
-------------------------------------------------------------------------------------------------------- 
 
-> education = 2 [Secondary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .         38          38         37|        37 
         2 |         .          .          .         39         39          38         36|        38 
         3 |         .          .         40         41         39          38         38|        39 
         4 |         .         41         41         40         40          40          .|        41 
         5 |        43         43         41         42         40          .           .|        42 
         6 |        45         44         44         43          .          .           .|        44 
         7 |        47         46         45          .          .          .           .|        47 
         8 |        48         47          .          .          .          .           .|        48 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |        47         45         43         41         39          38         37|        44 
 
 
-------------------------------------------------------------------------------------------------------- 
-> education = 3 [University Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .         37  37    36|        36 
         2 |         .          .          .         38         37  36    36|        36 
         3 |         .          .         37         37         37  37    39|        37 
         4 |         .         37         38         36         37  38   . |        37 
         5 |        38         38         37         37         39  .   . |        37 
         6 |        41         39         39         40          .  .   . |        39 
         7 |        41         40         42          .          .         .    . |        41 
         8 |        41         42          .          .          .  .   . |        42 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |        41         39         38         37         37  37   36|        39 
 

Note:  
 
(1) Cohort 1 [born 1930-1939], Cohort 2 [born 1940-1944], Cohort 3 [born 1945-1949], Cohort 4 [born1950-1954], Cohort 5 [born 1955-
1959], Cohort 6 [born 1960-1964], Cohort 7 [born 1965-1969], and Cohort 8 [born 1970-1974] 
 
(2) Age group 1 [25-30], Age group 2 [31-35], Age group 3 [36-40], Age group 4 [41-45], Age group 5 [46-50], Age group 6 [51-55], and Age 
group 7 [56-60] 
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Table A3: Average Real Weekly Earnings by Cohort and Age 

-> education = 1 [Primary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |      All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .         986       1187       1369|     1221 
         2 |         .          .          .         917        1004      1297       1753|     1268 
         3 |         .          .         869       1057        1144      1599       2159|     1318 
         4 |         .        893         941       1157        1268      1594         . |     1162 
         5 |        706       860        1056       1177        1388        .          . |     1050 
         6 |        740      1005        1118       1267          .         .          . |     1019 
         7 |        951      1101        1127          .          .         .          . |     1042 
         8 |       1101      1198          .          .           .         .          . |     1127 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |       939       1039        1062      1163        1223     1458        1707 |     1104 
 
-------------------------------------------------------------------------------------------------------- 
 
-> education = 2 [Secondary Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .       2317         3040      3980|      3301 
         2 |         .          .          .       1930       2799         3684      4044|      3200 
         3 |         .          .       2012       2634       3428         3947      4752|      3130 
         4 |         .       1616       2175       2733       3422         4769       .  |      2619 
         5 |      1273       1732       2263       2530       3249         .          .  |      2055 
         6 |      1265       1736       1848       2390          .         .          .  |      1660 
         7 |      1473       1615       1765          .          .         .          .  |      1549 
         8 |      1461       1603          .          .          .         .          .  |      1484 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |      1411       1670       2018       2531       3219        3764      4086 |      1945 
 
 
-------------------------------------------------------------------------------------------------------- 
-> education = 3 [University Level] 
 
           |                                  age_group 
    cohort |         1          2          3          4          5          6          7 |       All 
-----------+-----------------------------------------------------------------------------+---------- 
         1 |         .          .          .          .       3495        3998       5070|      4394 
         2 |         .          .          .       2730       3747        4816       5358|      4420 
         3 |         .          .       2565       3495       4577        4939       5967|      4182 
         4 |         .       2164       3083       4057       4545        5592         . |      3761 
         5 |      1748       2414       3293       3754       4662        .            . |      3117 
         6 |      1822       2691       2993       3676          .        .            . |      2660 
         7 |      2242       2593       3129          .          .        .            . |      2483 
         8 |      2129       2623          .          .          .        .            . |      2222 
-----------+-----------------------------------------------------------------------------+---------- 
     Total |      2068       2567       3018       3780       4445        4833       5039|      2991 
 
 

Note:  
 
(1) Cohort 1 [born 1930-1939], Cohort 2 [born 1940-1944], Cohort 3 [born 1945-1949], Cohort 4 [born1950-1954], Cohort 5 [born 1955-
1959], Cohort 6 [born 1960-1964], Cohort 7 [born 1965-1969], and Cohort 8 [born 1970-1974] 
 
(2) Age group 1 [25-30], Age group 2 [31-35], Age group 3 [36-40], Age group 4 [41-45], Age group 5 [46-50], Age group 6 [51-55], and Age 
group 7 [56-60] 

 

 
 
 
 


