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Abstract
Female participation rates in Pakistan’s labor force are well below regional aver-
ages despite approximately 9 percent growth in the past three decades. To probe the 
underlying causes of the dynamics of female labor force participation in Pakistan, 
we use a synthetic panel constructed from nationally representative labor force sur-
veys (1990–2017). The results indicate that the rising population share of working-
age women does not account for changes in aggregate labor force participation rates. 
The age–period–cohort analysis demonstrates that for cohorts born since the 1900s, 
urban females’ age effects follow a slight M-shaped curve, representing the child-
raising phase during which females reduce labor force participation. The cohort 
effects signal an increase in the labor force participation of cohorts born after the 
1950s. This is particularly the case for married females and females with less edu-
cation that traditionally have weaker attachments to the labor market due to social 
norms. Therefore, understanding and identifying the factors that can have an effect 
on the inhibiting role of social norms are central to devising policies to foster female 
labor force participation.
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Introduction

Women constitute almost 50 percent of the world population, yet overall female 
contributions to economic activity are far below their potential. Despite remarkable 
growth over recent decades, females remain underrepresented in the labor force. The 
percentage of women participating in the labor force declined from 50.9 percent in 
1990 to 47.7 percent in 2019.1 However, substantial differences exist concerning 
female participation in the labor force across regions. Mincer (1985) finds consider-
able differences in female labor force participation across 12 industrialized countries 
over 20 years. Nevertheless, these countries have experienced a common trend of 
rising female labor force participation over the past few decades. For developing 
countries, Klasen (2019) finds heterogeneous trends in female labor force participa-
tion rates, moderate upturns in the Middle East, and an increase in Latin America, 
whereas female labor force participation has declined in South Asia.

South Asia presents a gloomy picture of the second lowest women’s employment 
participation rates after the Middle East and North Africa (Kapsos et  al., 2014). 
Moreover, the participation of women in economic activity is the lowest for females 
in the age group between 15 and 29. Between 1990 and 2020, Pakistan, Bangladesh, 
and Afghanistan each witnessed increasing female labor force participation. How-
ever, for India and Sri Lanka, female labor force participation has declined since 
1990. Among South Asian countries, female labor force participation in Pakistan is 
well below the regional average, despite growing by approximately 9 percent over 
the past three decades (Fig. 1). According to ILO estimates of labor force participa-
tion in Pakistan, the percentage of females in the labor force went from 13.95 in 
1990 to 21.67 in 2019.2 Although the change has been steady, female labor force 
participation reached a minimum of 12.51 percent in 1995 and a maximum of 23.86 
percent in 2015.

Females’ participation in the labor force constitutes a decision that is dynamic in 
nature because women enter into and exit from the labor force at different points in 
their lives (Sarkar et al., 2019). For instance, Gutierrez-Domenech (2005) examines 
the employment transition of women following the advent of motherhood in five 
European countries, observing a high transition from employment to unemployment 
for both Germany and Spain. The author also identifies changes in working hours 
after motherhood, which demonstrate the transition from full-time to part-time 
employment.

Age–period–cohort analysis presents a needed analytical tool for the analysis of 
female labor force participation by considering changing labor market behavior over 
time and across generations (Paweenawat & McNown, 2018). Previous research on 
labor force participation using cohort-based models offers comprehensive explana-
tions of these changes across cohorts (Balleer et  al., 2014; Beaudry & Lemieux, 
1994; Fitzenberger et  al., 2004; Fukuda, 2006; Grigoli et  al., 2018; JmohsinJoshi 

1  Catalyst (2021) Women in the Workforce – Global: Quick Take. https://​www.​catal​yst.​org/​resea​rch/​
women-​in-​the-​workf​orce-​global/.
2  https://​data.​world​bank.​org/​indic​ator/​SL.​TLF.​CACT.​FE.​ZS?​locat​ions=​PK.

https://www.catalyst.org/research/women-in-the-workforce-global/
https://www.catalyst.org/research/women-in-the-workforce-global/
https://data.worldbank.org/indicator/SL.TLF.CACT.FE.ZS?locations=PK
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et  al., 1996; Lassassi & Tansel, 2020; Lee, 2014; Nientker & Alessie, 2019; 
Paweenawat & McNown, 2018; Tunali et al., 2021). For instance, younger cohorts 
enter the labor market with lower fertility rates and higher educational attainment 
than older cohorts do, and hence, they are more likely to participate. Tunali et al. 
(2021) examine labor force participation of Turkish women with a synthetic cohort 
analysis, noting that later cohorts participate more in the labor force. Similarly, in 
terms of advanced economies, the entry of new cohorts has improved aggregate par-
ticipation rates, indicating the progression of social norms and preferences (Grigoli 
et al., 2018).

Thus far, there is a dearth of literature examining the dynamics of female labor 
force participation in Pakistan by applying cohort analysis. Research on employ-
ment has largely been performed using cross-sectional data sets from labor force 
and Pakistan Social and Living Standards Measurement surveys (Arif et al., 2002; 
Azid et  al., 2010; Ejaz, 2011; Fafchamps & Quisumbing, 1999; Ferdoos, 2005; 
Khaliq et al., 2017). Arif et al. (2002) are the only ones to investigate labor market 
dynamics using panel data from the Pakistan Socio-Economic Survey (PSES), dem-
onstrating that women’s transitions from unemployment to employment are slow in 
Pakistan. Age and marital status of females are also found to have a negative influ-
ence on the transition from employment to unemployment. Moreover, females with 
below-college-level education are more likely to lose their jobs than those with col-
lege educations are. Another panel study conducted by Fafchamps and Quisumbing 
(1999) presented an analysis of human capital, labor productivity, and labor allo-
cation in rural Pakistan. One of the main findings is the absence of evidence sup-
porting the effect of education and nutrition on female labor productivity and labor 
market allocation.

An important contributing factor that accounts for the changes in labor force par-
ticipation in the end is the change in demographic distribution. It has been observed 
that changes in the female populations’ demographic structure account for changes 
in overall participation rates (Lichter & Costanzo, 1987). Pakistan’s population sta-
tistics indicate a gradual increase of females in the total population, from 46.4 per-
cent in 1960 to 48.5 percent in 2019.3 However, the contribution of this growth in 
female population to economic participation is under-researched. This study fills this 
gap by examining the patterns of female labor force participation in Pakistan over 
the past three decades,4 applying an age–period–cohort (APC5) analysis. It also con-
tributes toward understanding the long-recognized puzzle of the potential contribu-
tions to slow growth in female labor force participation.

The present study aims to achieve two objectives, (1) to investigate the contribu-
tion of demographic changes to changes in aggregate female labor force participation 

3  World Bank (2019) Population, female (% of total population)—Pakistan.
  https://​data.​world​bank.​org/​indic​ator/​SP.​POP.​TOTL.​FE.​ZS?​locat​ions=​PK..
4  There has not been much variation in the labor force participation of men over the past three decades. 
It hovers around 80 percent. This is the reason for which the study primarily focuses on female labor 
force participation.
5  This abbreviation refers to the age–period–cohort term.

https://data.worldbank.org/indicator/SP.POP.TOTL.FE.ZS?locations=PK
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and (2) to analyze the determinants of the dynamics of female labor force participa-
tion by dividing total change into age, period, and cohort components for separate 
examination. To this end, the study uses annual labor force surveys (1990–2017) to 
construct a synthetic panel data set to support the analysis of the dynamics of female 
participation in Pakistan’s labor force. The use of a synthetic panel allows the study 
of the dynamic behavior of a population group that would not be possible with a sin-
gle cross-sectional data set (Duval Hernández & Orraca Romano, 2009). The study 
separates changes in aggregate female labor force participation into changes attrib-
utable to population share and those attributable to labor force participation within 
each age group category in order to identify the influence of demographic fluctua-
tions. The age–period–cohort model aims to explain the following: (1) differences 
in labor force participation over the lifetime; (2) variations in labor force participa-
tion due to differences over the years, when women are exposed to different events 
simultaneously; and (3) differences in labor force participation due to differences in 
the year of birth. The analysis also separately examines location and education level. 
Additionally, we perform analysis for marital status and results are presented in the 
appendix. Location is divided into rural and urban domains. Marital status is divided 
into two categories of ever-married (including married, divorced, and widowed 
females) and never married. Furthermore, the subdivisions of education include no 
formal education, primary education, secondary education, and tertiary education.

The results demonstrate that the rising population share of working-age females 
does not account for changes in aggregate labor force participation rates between 
1990 and 2017. It reveals that Pakistan has not taken advantage of its demographic 
dividend.6 For the cohorts born since the 1900s, the age effects follow an inverted 
U-shaped curve. However, urban females’ age effects reveal a slight M-shaped 
curve, representing a child-raising phase during which labor force participation is 

Fig. 1   Labor force participation rates of males and females (1990–2020). Source: Authors’ own calcula-
tions from labor force surveys

6  The term demographic dividend refers to a stage in demographic transition wherein an increased work-
ing-age population has the potential to serve as an economic benefit (Durr-e-Nayab 2006).
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reduced. The cohort effects of labor force participation plateaued around the 1990s 
and began to decline more recently. Therefore, the declining labor force participa-
tion of recent cohorts is limiting the gains Pakistan could reap from its demographic 
dividend.

The remainder of this paper is organized into five sections. “Theoretical Back-
ground and Related Literature” provides an overview of related theories and litera-
ture. In “Data and Descriptive Statistics”, we describe the construction of the syn-
thetic panel and map out the general trends using the constructed data set to provide 
clarity regarding the rationale behind this research. “Empirical Methodology” pre-
sents a description of the techniques used to analyze the data into distinct subdi-
visions of analyses. The first part explains the methodology applied to disentangle 
aggregate labor force participation into compositional and participation components. 
The second part explains the APC methodology and the two methods that were used 
to subdivide APC effects. “Estimation Results” discusses the results and interpre-
tations. This section is divided into two subsections. The first subsection provides 
the results of the decomposition analysis of the overall change in female labor force 
participation. Furthermore, the second subsection presents the results of  age effects, 
cohort effects, and period effects respectively. “Conclusion and Policy Recommen-
dations” section concludes the paper with pertinent policy recommendations.

Theoretical Background and Related Literature

The topic of labor supply dynamics is one of the most researched domains in the 
economics and social science literature. Below, we will explore two specific strands 
of the literature to describe the objectives of this study.

First, the theory of demographic transition refers to variations in population 
structure, from high birth and death rates indicating low technological advance-
ment, education levels, and development, to low birth and death rates accompanying 
improved technology, education levels, and economic development. Demography 
is correlated with female labor force participation through its link to fertility rates 
(Abraham et al., 2017). The contribution of demographic shifts to aggregate labor 
force participation has been examined by many researchers (Aaronson et al., 2006; 
Fuchs et al., 2008; Guettabi, 2019; Hotchkiss, 2009). Changes in the demographic 
structure of female populations account for substantial differences in overall par-
ticipation rates (Lichter & Costanzo, 1987). For example, Smith (1977) reports that, 
for the U.S. economy, changes in the demographic structure of females in the labor 
force between 1971 and 1975 accounted for 28 percent of the increase in participa-
tion. The decline in fertility during demographic transition also serves to increase 
female labor force as women with fewer children are more likely to participate in 
the labor force (Sullivan, 2019). Such demographic shifts facilitate improvement in 
labor force participation through two effects. First, the composition effect refers to 
the changes in overall participation attributable to the change in each age category’s 
population share. Lee (2014) finds that composition effects from education, mar-
riage, and child rearing account for 7, 11, and − 2 percent changes in female labor 
force participation in the U.S., respectively. Second, the behavioral effect relates to 
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a population’s characteristics or behaviors that translate into the labor market inclu-
sion of women. For example, characteristics that inhibited female labor force par-
ticipation, including the number of children, marriage, and low levels of education, 
have declined over the years. However, changing behaviors (e.g., social norms) are 
recognized as more influential in pulling women into the labor force (Hotchkiss 
2006). In general, demographic transition changes aggregate labor force participa-
tion through changing each age category’s population share, which might translate 
into increased participation. Thus, the following hypothesis is proposed:

H1  Changes in population share account for substantial changes in aggregate female 
labor force participation.

Testing this hypothesis by tracing change in population composition is relevant, 
as changes due to demographic structure might misleadingly be interpreted as part 
of behavioral change. Observed variations in female labor force participation may 
result from a change in population behavior over the years; for instance, changing 
social norms with regard to girls’ education might translate into higher female labor 
force participation.

The second strand of the literature follows an analysis of three sources of change 
in labor force participation rates, i.e., age, cohort, and period,7 and requires labor 
supply models that reflect different periods over which these considerations can be 
observed. The first source relates to life cycle models that differ from static labor 
supply models,8 considering the allocation of time between work and leisure over 
individual lifetimes (Owen, 1989). Labor force participation over a lifetime has 
been shown to follow an inverted U-shaped curve, wherein younger cohorts are 
more likely to participate in the labor force than earlier ones are (Abrahamsen 2015; 
Duval Hernández & Orraca Romano, 2009; Goldin & Mitchell, 2017; Lee, 2014). 
Tunali et al. (2021) reveal an M-shaped curve in rural areas and for low-educated 
females in urban areas. Evidence from Turkey also demonstrates that participation 
rates of rural women are higher than those of urban women and that rural women 
remain in the labor force longer than their urban counterparts. However, a study of 
five selected Middle Eastern and Northern African (MENA) countries describes 
the same participation rates for rural and urban females (Lassassi & Tansel, 2020). 
Thus, we can propose the following hypothesis:

H2  Female labor force participation over the life cycle depends on the timing of edu-
cation, children, and retirement.

7  Participation at a given age; participation in the given birth cohort; and participation due to the influ-
ence of institutional changes.
8  The neo-classical model of labor–leisure choice is typically used to analyze individuals’ life supply 
behavior (Borjas, 2010). According to this model, individuals decide how much time they will spend 
working by mapping out competing utility gains from work and leisure. The simple model of labor sup-
ply has been elaborated in many different ways. For example, work and leisure decisions made over the 
life cycle result in a predictable path, and labor supply decisions are often made within households, 
rather than by individuals alone (Johnston 2005).
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Cohort-based models capture unobserved sources of shifts in labor force partici-
pation between various generations (Balleer et al., 2014). Cohort effects can explain 
differences in labor force participation over the life cycle that can be attributed to 
the choices made earlier in life, e.g., education, marriage, and fertility. For exam-
ple, women from later cohorts are more likely to participate in the labor force and 
exit from the labor market less often when they have their first child than women 
from older cohorts are (Nientker & Alessie, 2019). Further, participation rates of 
ever-married females in Egypt are increasing across the cohort, whereas they are 
decreasing for never-married females (Lassassi & Tansel, 2020). In general, changes 
in social norms and policy interventions affect individuals’ choices of participation 
in the labor market. Hence, we formulate our third hypothesis as follows:

H3  Higher educational attainment, decreased fertility rates, and changed social 
norms allow younger cohorts to participate more in the labor force.

The third source describes the behavior of workers who adjust their labor par-
ticipation to take advantage of economic opportunities brought about by business 
cycles (Borjas, 2010). The relationship between business cycles and labor force par-
ticipation can be explained with the help of two effects. The discouraged worker 
effect occurs when during an economic downturn, many workers find it difficult to 
find work; hence, they give up. In contrast, the added worker effect arises during a 
recession, when secondary workers join the labor force when the main breadwin-
ner becomes unemployed; hence, the labor force participation of secondary workers 
exhibits a counter-cyclical trend. Women’s participation in the labor force is con-
sidered a coping strategy during recessions. Başlevent and Onaran (2003) find that 
women’s labor force participation follows a counter-cyclical trend; hence, the added 
worker effect dominates the discouraged worker effect. However, Benati (2001) 
and Gregg (1994) identify the discouraged worker effects for the U.S. and the U.K., 
respectively. Thus, we propose our fourth hypothesis as follows:

H4  Female labor force participation follows a pro-cyclical behavior.

All hypotheses presented are tested for aggregate female labor force participation 
over the past three decades as well as labor force participation disaggregated by edu-
cation level, location, and marital status.

Data and Descriptive Statistics

The study uses annual rounds of labor force surveys (LFSs) taken over 27  years 
(1990–2017) obtained from the Pakistan Bureau of Statistics.9 We do not have all 
the datasets from 1990 to 2017. Labor force survey was not conducted for the years 

9  The questionnaires and methodology of the LFSs can be accessed at http://​www.​pbs.​gov.​pk/​conte​nt/​
labour-​force-​stati​stics.

http://www.pbs.gov.pk/content/labour-force-statistics
http://www.pbs.gov.pk/content/labour-force-statistics
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2011, 2015, and 2016. Additionally, data sets were not available for the years 1995, 
1998, 2000, 2002, and 2004. The Pakistan Bureau of Statistics launched a LFS for 
the first time in 1963, and LFSs have since undergone suitable improvements in 
questionnaire design and methodology. The questionnaire was improved in 1990 to 
include additional economic activities. LFSs provide data on the sociodemographic 
attributes of the total population, including age, gender, marital status, level of edu-
cation, and current employment. The LFS also collects data on different elements 
of the labor force, such as the number of persons employed, unemployed, under-
employed, or out of the labor force. LFSs are the primary source of labor force sta-
tistics of the population of Pakistan. Because of the dearth of longitudinal data sets 
for Pakistan that track individuals’ labor force participation over their life course, 
cross-sectional data provide a good source to trace people who share some common 
features, e.g., a birth year. LFSs are the only independent cross-sectional surveys to 
have been conducted in Pakistan on a regular basis since 1963 and are most suitable 
for conducting our APC analysis.10 We use labor force surveys until 2017. Accord-
ing to the annual report of LFS (2017–2018), the enumeration of the sampled house-
holds took place between July 2017 and June 2018.

This study constructs a synthetic panel from repeated cross sections of LFSs to 
identify cohorts and follow them over time, wherein cohorts are defined by date of 
birth. The birth year is computed as a survey year subtracting age. A synthetic panel 
constructed from repeated cross-sectional data sets has an advantage over panel data 
in that it does not incur the problem of attrition and that it is less susceptible to 
measurement error (Deaton, 1997). Although the synthetic panel has the shortcom-
ing of the inability to follow the same individuals over time, it is more useful than 
short-lived panel data as it covers a sufficiently lengthy time (Duval Hernández & 
Orraca Romano, 2009).

In this study, labor force participation for each cohort is calculated as the sum 
of employed and unemployed individuals divided by active and inactive individu-
als in each age category and each year.11 Employed females include the females 
15 years and above who (1) work(ed) for pay, profit, or family gain, during the ref-
erence period, for at least 1 h any day, and (2) had a job or enterprise, even if, for 
some reason, they did not work in the reference period. The reference period for 
the above-mentioned questions is one week. Unemployed females comprise females 
15 years and above who are (1) not working; (2) looking for work during the refer-
ence period; and (3) available for work during the reference period. The study cal-
culated labor force participation rates for all females aged 15 and above as well as 
by education level, marital status, and location. To structure a measure of educa-
tion level that is same over all the surveys, the study divides education levels into 
four categories: (1) no formal education; (2) primary education: grades 1–8; (3) 

10  Other cross-sectional surveys, the PSLM (2004–2015) and the Demographic Household Survey 
(1990–2017) are not conducted annually.
11  The labor force participation rates are calculated for females aged 15 years and above, while labor 
force participation rates reported by the Pakistan Bureau of Statistics are calculated for females aged 
10 years and above.
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secondary education: grades 9–12; and (4) tertiary education: above 12 grades or 
years. The study divides marital status into two categories: (1) ever married (which 
includes married, widowed, and divorced) and (2) never married. To account for the 
effects of fertility changes over the years, married females’ labor force participation 
effects are observed. Location classification delineates between urban and rural.

For the sake of amenability, the study tracks female labor force participation rates 
for various age groups: 15–19, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 
60–64, 65–69, 70–74, 75–79, 80–84, and 85 and above. Summary statistics for each 
age group are presented in Table  1,12 reporting the participation rate and sample 
size. Labor force participation rates follow an inverted U pattern, wherein women 
participate less at an early age but increase their participation with age and begin to 
decline after retirement age. In addition, participation rates for different categories 
of marital status, location, and education are also presented.

Figure  2 presents the labor force participation rates for various cohorts over 
their life cycle. The pattern suggests that labor force participation in later cohorts is 
higher than that in earlier cohorts for the same age group. For example, for the age 
group 45–49, the highest participation is from the 1970 cohort, followed by 1965, 
1960, and older cohorts. Figure 2 clearly shows that females participate more in the 
labor force in their late 30 s and early 40 s, confirming the existence of a U-shaped 
path in the supply of labor over their life cycle.

Changes in the population’s age structure are considered a vital source of change 
in labor force participation.13 Pakistan is undergoing the most important demo-
graphic development in recent decades as its working-age population is increasing 
alongside a decline in the dependency ratio (Durr-e-Nayab, 2006). As shown in the 
left-hand-side panel in Fig. 3, the female population share between the ages of 20 
and 60 increased sharply between 1990 and 2017, whereas the share of the female 
population between 0 and 15 years of age has decreased. Moreover, the Population 
Council projects that the working-age population’s share will continue to rise until 
2050.14 This might influence females’ aggregate participation rate as they constitute 
48.54 percent of the total population.15 As a typical life cycle pattern of labor force 
participation in the right-hand-side panel shows an increase in labor force participa-
tion from the working-age population.

The increased female labor force participation observed over the past three dec-
ades could be attributed to the rise in female education levels. As reported by many 
researchers, an increase in female education level is accompanied by an increase 
in female labor force participation (Dao et  al. 2021; Duval Hernández & Orraca 
Romano, 2009; Goldin & Mitchell, 2017; Klasen & Pieters, 2012; Lee, 2014). The 
left-hand-side panel in Fig. 4 demonstrates this positive relationship between educa-
tion and labor force participation. Moreover, the percentage of women in primary, 

12  See Appendix.
13  See Aaronson et al. (2006), Grigoli et al. (2018), and Hotchkiss (2009).
14  See Figure A13 in the Appendix.
15  World Bank (2019) Population, female (% of total population)—Pakistan.
  https://​data.​world​bank.​org/​indic​ator/​SP.​POP.​TOTL.​FE.​ZS?​locat​ions=​PK

https://data.worldbank.org/indicator/SP.POP.TOTL.FE.ZS?locations=PK
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secondary, and tertiary education has risen across birth cohorts. In comparison, the 
percentage of women with no formal education has steadily decreased across birth 
cohorts. Females with no education are participating more in the labor force than 
are females with primary and secondary education across all birth cohorts, although 
their share in the population is steadily decreasing. Women with primary and sec-
ondary education reside more in the urban areas which comes with certain con-
straints that hinder their labor force participation. For instance, restriction on the 
physical mobility outside the home is an important determinant of low female labor 
force participation in urban Pakistan (Field & Vyborny, 2016). Klasen and Pieters 
(2012) have shown, in the case of India, that labor force participation of less edu-
cated women is determined by economic push factors, whereas the participation of 
females with high levels of education is determined by economic pull factors.

Empirical Methodology

Decomposition of Change in Total Labor Force Participation

To probe how demographic changes have contributed to the changes in labor force 
participation since 1990, the study performs a decomposition analysis of the overall 
change in female labor supply. The method decomposes observed changes in aggre-
gate labor force participation into different components,16 which should not be con-
sidered causal components because other factors could also be attributed to these 
changes (Fuchs et al., 2008). An analysis of causal influence is beyond the scope of 
this study.

Formally, aggregate female labor force participation can be written as the sum of 
labor force participation for each age group and its respective population share in the 
year t:

where i denotes age group and t is the year. Pi
t
 is the share of the population of 

age group i in the year t, and lfpri
t
 is labor force participation rate of age group i 

in the year t. A decomposition analysis can be performed by disaggregating total 
female labor force participation between a year (t) and a base year (t = 0) into three 
components:

Equation (2) decomposes changes in labor force participation between two peri-
ods into changes due to population share and changes attributable to labor force 

(1)Lfprt =
∑

i

(

Pi
t
∗ lfpri

t

)

(2)

Lfprt − Lfpr
0
=

∑

i

{[

lfpri
0

(

Pi
t
− Pi

0

)]

+

[

Pi
0

(

lfpri
t
− lfpri

0

)]

+

[(

lfpri
t
− lfpri

0

)

∗

(

Pi
t
− Pi

0

)]}

16  See Aaronson et al. (2006), Grigoli et al. (2018), and Hotchkiss (2009).
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participation within each age group category. The third part is the interaction effect 
that shows simultaneous changes attributable to the first two components.

Decomposition of Age, Period, and Cohort Effects

APC models are widely used to analyze the behavior of individuals or populations 
over time. The APC model divides age, period, and cohort effects for a particular 
outcome of interest. The age effect corresponds to the influence of aging, whereas 
period and cohort effects correspond to the influence of the survey year and the sub-
ject’s date of birth. Frost (1939) employed this approach to perform a descriptive 
analysis in his classic study of tuberculosis. Ever since, it has become a popular 

Table 1   Summary statistics 
(1990–2017)

Standard errors are given in parentheses
Source: Author’s own calculations from labor force surveys

Age group Labor force partici-
pation rate

Observations (#)

15–19 0.104 (0.0029) 189,542
20–24 0.147 (0.0040) 159,658
25–29 0.146 (0.0038) 134,485
30–34 0.155 (0.0046) 117,719
35–39 0.167 (0.0047) 105,017
40–44 0.179 (0.0052) 84,829
45–49 0.175 (0.0049) 73,099
50–54 0.162 (0.0046) 54,679
55–59 0.140 (0.0048) 40,676
60–64 0.103 (0.0042) 32,349
64–69 0.075 (0.0039) 21,007
70–74 0.042 (0.0036) 13,051
75–79 0.024 (0.0032) 5,887
80–84 0.017 (0.0038) 4,237
85 and above 0.014 (0.0051) 2,767
15–85 and above 0.102(0.00196) 1,039,002
Marital status
 Never married 0.200 (0.0061) 259,644
 Married 0.099 (0.0019) 779,358

Location
 Urban 0.063 (0.0014) 437,337
 Rural 0.133 (0.0025) 601,665

Education
 No formal education 0.106 (0.0021) 657,423
 Primary 0.078 (0.0024) 204,542
 Secondary 0.103 (0.0028) 136,542
 Tertiary 0.279 (0.0064) 40,391
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tool in data analysis and is commonly used in various fields, including sociology, 
epidemiology, demography, economics, and business. In economics, APC models 
are used to examine labor market behavior, saving, and consumption patterns over 
time. Age effects explain the differences associated with different subjects within a 
population at different life stages related to schooling, work, marriage, fertility, etc. 
Period effects relate to changes in certain years wherein all subjects within a popula-
tion are exposed to specific events simultaneously, e.g., recessions, pandemics, epi-
demics, wars, environmental changes, and policy interventions. In contrast, cohort 
effects refer to variations across subjects with shared life experiences, such as birth 
year and graduation.

Fig. 2   Female labor force participation by cohort. Source: Authors’ own calculations from labor force 
surveys

Fig. 3   Labor force participation rates and population shares of females for different age groups and years. 
Source: World Bank data and authors’ own calculations from labor force surveys
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The APC model for labor force participation can be expressed as follows:

The above equation17 shows labor force participation by individual i, at age a, 
belonging to cohort c in period p. A, P, and C represent dummies for age, period, 
and cohort, respectively. Moreover, a = 1… n; p = 1… n; and c = 1… (p − a). Hence, 
c = p − a. Aap is equal to 1 if individual i is aged a at the end of year p. Cc is equal to 
1 if individual i was born in year c, and Pp is equal to 1 if labor force participation is 
recorded in year p. Lfp is a dummy variable that equals 1 if individual i at age a born 
in year c participates in labor force in year p.

Identification Problem

APC models suffer from a well-known conundrum of identification with refer-
ence to the perfect collinearity among age, period, and cohort effects: survey year 
(period) = year of birth (cohort) + age. The identification problem makes it impos-
sible to observe independent variations among these variables, consequently making 
it difficult for standard regression models to separate them (Browning et al., 2012). 
The literature on the APC methodology offers many possible solutions and identifi-
cation strategies (Browning et al., 2012; Deaton & Paxson, 1994; Hanoch & Honig, 
1985; Yang and Land, 2008).

One of the simplest ways to manage the identification problem is to set age, 
period, or cohort effects equal to 0. This can be applied to each variable in three 
different equations, and the models can be estimated by using ordinary least squares 

(3)lfpiapc = � + �aAap + �pPp + �cCc + �iapc

Fig. 4   Female labor force participation rates and percentage of women by education level and birth year. 
Source: Authors’ own calculations from labor force surveys

17  We estimate the model for averaged version, i.e., lfpapc =
∑napc

i=1
lfpiapc.
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(OLS). This solution seems impractical because if removing one variable causes two 
effects to change dramatically, then the removed variable might be important for the 
total effect (Abrahamsen 2015).

Another way to address the APC identification problem is using proxy variables 
to capture the effect of explanatory variables. For instance, a proxy variable can be 
used for the period that is not correlated with age and cohort. Euwals et al. (2011) 
use unemployment rate as a proxy variable for period effects. However, the reliabil-
ity of results depends on the choice of proxy variable and not all the potential varia-
tions in explanatory variables are explained by the proxy (Abrahamsen 2015).

The Deaton–Paxson normalization approach to address the identification prob-
lem was first popularized by Hanoch and Honig (1985) and further elaborated by 
Deaton and Paxson (1994). It requires applying an extra parametric restriction so 
that the APC model is just identified. This involves detrending so that period effect 
dummies are orthogonal to a trend and sum to 0. This method is more plausible 
when there are sufficient years for trend and cycle to be separated (Browning et al., 
2012). Despite applying an arbitrary restriction, this method is most widely used 
by researchers to employ APC models (Abrahamsen 2015; Browning et al., 2012; 
Epstein, 2018; Nientker & Alessie, 2019; Tunali et al., 2021).

The maximum entropy approach of Browning et  al. (2012) is the most recent 
method of addressing the identification problem introduced in the APC literature. 
It offers an approach that can formalize uncertainty in the model. Instead of provid-
ing one unique solution, this method estimates the most likely solution. The main 
idea is to reparametrize the APC model’s coefficient vector in terms of a probability 
distribution over the set of possible solutions, from which to choose the probability 
distribution that has the maximum entropy allowed by the data.18 Browning et al. 
(2012) note that this approach is best employed in cases wherein the set of possible 
solutions is enclosed. In economics literature, wherein the application of the APC 
model is imperative, the outcome variable is naturally bounded, making it plausible 
to use the maximum entropy approach.

This study applies both the Deaton–Paxson normalization and maximum entropy 
approaches19 to test the robustness of our results.20 These two methods were chosen 
over others for the following reasons: (1) sufficient years of LFSs almost cover three 
decades; and (2) the predicted variable, labor force participation rate, is enclosed.

18  For a more detailed description of the maximum entropy method, see Browning et al. (2012).
19  Yang et al. (2004) propose an intrinsic estimator approach to manage the APC identification problem. 
This approach elicits primarily the same results as the other approaches and is not discussed in detail.
20  The results of APC model estimates are close to OLS estimates as we categorize age in fourteen cat-
egories which somehow solve this identification problem.
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Estimation Results

Decomposition of Change in Total Labor Force Participation

Table 2 presents the contributions of the demographic and participation components 
in total labor force participation. We perform a decomposition analysis over various 
periods, and selection of time is arbitrary. As shown in the last row of Table 2, the 
overall change in age structure only accounted for 0.048 percent of the 7.465 percent 
increase in aggregate participation rate between 1990 and 2017. The results clearly 
demonstrate that demographic changes do not explain the increase in participation 
rates between different periods. Therefore, we cannot accept the first hypothesis 
and infer that changes in aggregate labor force participation are driven by changes 
in labor supply behavior within different demographic categories. The second row 
of the table indicates that an increase in participation rate mainly occurred during 
1997–2007. This period was marked by high economic growth under the authoritar-
ian rule of General Musharraf.21 However, the rapid growth in this period is attrib-
uted to the aid provided by the United States’ government and Washington’s finan-
cial institutions (Zaidi, 2008). The important steps that might have helped increase 
women’s economic participation include the foundation of the Higher Education 
Commission in 2002, the establishment of the Ministry of Women’s Development as 
an independent ministry in 2004, and the approval of the Women’s Protection Bill22 
in 2006.

Decomposition by Age, Period, and Cohort

This section explains the results of the decomposition of female labor force par-
ticipation rate (LFPR) by age, period, and cohort, following the Deaton–Paxson 
normalization and maximum entropy approaches (Browning et al., 2012; Deaton & 
Paxson, 1994). The purpose of applying two approaches is to address the identifica-
tion problem and ensure the robustness of our results. The analysis is also performed 
separately for location, marital status, and education level. The analysis is conducted 
for females aged 15 and above and by subdividing age into the 15 previously intro-
duced categories. The oldest birth cohort that can be tracked are the females born 
in 1891, and the youngest are those born in 2002. All figures in this section provide 
age, period, and cohort effects of predicted participation rates along with 95 percent 
confidence intervals.

Age Effects in Female Labor Force Participation Rates

Figure 5 below presents the age effects of the LFPR of females aged 15 and above. 
Labor market activity depends on several demand and supply factors, along with 

21  After a successful military takeover in 1999, General Musharraf became the 10th president of Paki-
stan (2001–2008).
22  The bill initiated the legal punishment of rape and adultery in Pakistan.
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different institutional settings that may result in very distinct age effects (Fitzen-
berger et al., 2004). Both panels reveal an inverted U-shaped curve for female labor 
force participation in Pakistan, supporting our second hypothesis. Participation rates 
increase in early adulthood, remain constant, and begin to decline after the 50 s. This 
might be a result of the joint family system institution of multigenerational cohabita-
tion in Pakistan, wherein child raising and employment are compatible. The results 
are consistent with other studies’ labor force participation age effects (Abrahamsen 
2015; Browning et al., 2012; Lassassi & Tansel, 2020).

When we decompose participation rates separately for urban and rural areas,23 
we observe that urban females’ age effects display a slight M-shaped curve. This dip 
represents the child-raising age of females, during which labor force participation 
is reduced. Grigoli et al. (2018) also find an M-shaped curve without a rural–urban 
divide for advanced economies. They observe that females from the United States 
join the labor force earlier than in Europe. However, they drop out at a higher rate 
in the late 20 s and early 30 s. Furthermore, a slight M-shaped curve for Egyptian 
urban women shows the existence of a temporary exit faced by women for child-
bearing purposes (Lassassi & Tansel, 2020). In some developed countries, married 
women with children are more likely to work part-time, rather than quitting com-
pletely for home responsibilities (Ferriman et  al., 2009). For rural females, there 
is an inverted U-shaped curve. A closer look at the age effects of rural and urban 
females reveals, for almost all the age groups, that LFPRs are higher in rural areas. 
The same difference of a rural–urban divide has been observed in Turkey (Tunali 
et  al., 2021). The reason might be rural females’ increased involvement in unpaid 
work (Amir et al., 2018). In addition, the possibility of combining home production 
and employment is greater in rural areas because workplace and home are in close 
proximity (Bloom & Freeman, 1986). We also notice that the age effects in rural 
areas peak late. Considering the median age at marriage for rural females is lower 
than urban females’ median age at marriage and larger household size, young rural 

Table 2   Components of labor force participation rate (LFPR) (LFPR refers to labor force participation 
rate) change as percentage of total change

Source: Authors’ own calculations from labor force surveys

Demographic
(%)

Participation
(%)

Interaction
(%)

Total change in 
aggregate LFPR 
(%)

1990–1997 0.016 0.169 0.004 0.190
1997–2007 0.025 4.144 0.013 4.188
2007–2017 0.008 3.009 0.068 3.086
1990–2017 0.048 7.343 0.072 7.465

23  The age effects of female labor force participation with subcategories of location, marital status, and 
education level are provided in the Appendix. Ever-married females’ age profiles follow the inverted 
U-shaped curve. In comparison labor force participation age profiles of never-married females show 
more fluctuations.
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women participate in the labor force with the double burden of home production 
(with infants) and labor market work. The later peak reflects that when kids reach a 
certain age, managing home production and labor work is easier because they can 
help perform different tasks at home and on the farms.

On different subdivisions of education level, the study reports age effects of 
females with no formal education, primary education, secondary education, and 
tertiary education. LFPR age effects for females with no formal education follow 
a standard U-shaped curve, and their participation begins to decrease after age 
50. In comparison, the age profile of females with tertiary education is not exactly 
U-shaped. The distinct feature is that their exit from the labor market is not very 
steep after age 50 as they appear to choose to participate even after retirement age. 
The age profile of females with primary and secondary education level follows the 
same pattern, but participation rates are lower than those of females with no formal 
education. Females from rural areas have been observed to participate more in the 
labor force. Many females in rural areas have no formal education, which might be 
relevant to their higher participation than that of females with primary and second-
ary education. We can also infer that educated females (with primary, secondary, 
and tertiary levels) remain in the labor force longer than females with no formal 
education do. The two methods’ results are quite consistent, other than those for 
education level estimates, which indicate the robustness of our estimates.

Cohort Effects in Female Labor Force Participation Rates

Figure 6 presents the differences between participation rates among females from 
different cohorts. The figure reveals that cohort effects increase for women born 
after 1950, plateau around 1990, and have started to decline more recently, thus 
partially supporting our third hypothesis. Evidence from some advanced economies 
reflects the same cohort profile patterns (Grigoli et  al., 2018).The effects are esti-
mated to be larger with Deaton–Paxson normalization than those with the maximum 

Fig. 5   Age effects of female labor force participation rates. Source- Author’s own calculations. The con-
nected line represents predicted participation rates and dashed lines are 95 percent confidence intervals
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entropy approach. These differences might reflect changing social norms, education 
levels, and individual preferences across generations. The decline after 1990 implies 
that new cohorts are limiting the gain that the economy can achieve from increas-
ing female labor force participation. However, we report these results cautiously as 
we observe later cohorts for a short period of time. To understand the cohort effects 
across generations, we further decompose cohort effects in labor force participation 
conditional on location, marital status, and educational attainment. We observe a 
dip in the cohort effects for the females born in the 1940s and 1950s. The reason 
relates to the central historical event in the twentieth century South Asia i.e., British 
India gained independence from Britain. Therefore, the eras of 1940s and 1950s are 
viewed as years of economic instability for Pakistan due to the absence of economic 
infrastructure, financial resources, and industrial base (Anjum & Sgro, 2017). The 
dip for these cohorts is justified in the sense that they were born during the unfortu-
nate times of economic turmoil.

Cohort effects with a rural–urban divide follow almost the same pattern for rural 
areas. In the rural areas, the participation rates hover around 0 until the 1950s and 
then follow the same pattern under the Deaton–Paxson approach, whereas with the 
maximum entropy approach, after remaining stable for over two decades, the partici-
pation rates take negative values and start to increase after the 1950s.

Considering educational attainment reveals a rise in labor force participation 
from cohorts with no formal education and born after the 1950s. We observe this 
increase in both urban and rural areas. In urban areas, it might be because of the 
growth of the services sector, which provide employment opportunities to unedu-
cated females, especially in the textile sector, where approximately 30 percent of 

Fig. 6   Cohort effects of female labor force participation. Source- Author’s own calculations. The con-
nected line represents predicted participation rates and dashed lines are 95 percent confidence intervals
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the workers are women.24 However, the rise in the labor force participation of rural 
females with no formal education is closely linked with poverty in Pakistan. Pakistan 
faced high poverty in the late 1980s due to the adherence to structural adjustment 
programs to deal with the current account deficit. It has been observed that Pakistani 
women from poor urban households disproportionately bear the burden of poverty 
because of lesser ownership of land and productive assets, lower educational attain-
ment, social norms favoring men, and primarily unpaid farm jobs (Akram, 2016). 
There is a small increase in labor force participation among females with primary 
education, although their share in population increases over time. Labor force par-
ticipation for females with secondary education shows different results with different 
methods. With Deaton–Paxson normalization, the cohort profile begins decreasing 
after the 1930s; however, with the maximum entropy approach, it remains constant 
and hovers around 0. It is not possible to reach a precise conclusion about cohort 
effects, given the different results with the two methods. Nevertheless, Fig. 4, along 
with cohort effects of females with secondary education, demonstrates that partici-
pation rates are declining for the cohorts born after the 1970s. For females with ter-
tiary education, the results of estimated cohort effects are inconsistent under differ-
ent methods, making it difficult to draw conclusions. Women with high educational 
attainment have been observed to participate more in the labor force (Amir et al., 
2018). However, the Asian Development Bank (ADB) reports that only 25 percent 
of Pakistani women with a university degree participate in the labor force (Tanaka & 
Muzones, 2016).

Period Effects in Female Labor Force Participation Rates

In this section, we present period25 effects in the participation rates covering almost 
three decades. Figure 7 shows the year effects of aggregate female labor force par-
ticipation from 1990 to 2017. The year effects reveal how participation rates behave 
over almost three decades. Female LFPRs are pro-cyclic, displaying a positive rela-
tionship between female labor force participation and the annual GDP growth rate, 
confirming our fourth hypotheses. This is higher for the years in which GDP growth 
rate is high and lower for the years in which it is low.26 For instance, annual GDP 
growth rate is less than 5 percent between 1993 and 2002, which translates into 
lower female labor force participation. A sharp dip in participation is observed for 
2012, which might be the repercussion of low annual growth rate in preceding years 
(less than 3 percent from 2008 to 2011). Concerning the global financial crisis, Haq 
et al. (2014) find that GDP growth declined by 8.8 percent, whereas there was an 
increase in unemployment by 6 percent during 2007–2011.

Considering the rural–urban divide, the year effects of labor force participation 
rates for rural females follow the similar pattern, i.e., pro-cyclicality. The main dif-
ference is that the estimated participation rates are higher for rural females than they 

24  https://​gender-​works.​giz.​de/​compe​titio​ns2020/​pakis​tan-​inspi​ring-​change-​women-​in-​action-​in-​the-​texti​
le-​garme​nt-​indus​try-​of-​punjab/.
25  Period and year are used interchangeably.
26  See Figure A14 in Appendix.

https://gender-works.giz.de/competitions2020/pakistan-inspiring-change-women-in-action-in-the-textile-garment-industry-of-punjab/
https://gender-works.giz.de/competitions2020/pakistan-inspiring-change-women-in-action-in-the-textile-garment-industry-of-punjab/
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are for urban females under both approaches. Turning to the year effects of ever-
married females, one can observe the pro-cyclical behavior in year effects.

The period effects with no formal education follow a similar trend as aggregate 
labor force participation. However, females’ labor force participation with a primary 
level of education presents an increasing trend over the years, with no sharp decline 
around 2012. The estimates of labor force participation with secondary and tertiary 
education show different results under different approaches. Deaton–Paxson nor-
malization shows a slightly increasing trend in labor force participation for females 
with secondary and tertiary education. However, the estimates under the maximum 
entropy approach are negative, with no clear trend.

Conclusion and Policy Recommendations

In this study, we analyze the patterns and causes of female labor force participa-
tion in Pakistan over three decades. To probe how demographic changes have con-
tributed to the changes in labor force participation since 1990, the study employed 
a decomposition analysis of overall change in female labor supply. This study has 
also performed APC analysis to decompose the total change in female labor force 
participation into three components using two different methods to solve the identi-
fication problem.27 In general, female labor market behavior in Pakistan shows that 
women’s participation in the labor force is driven by necessity rather than intent. 
High participation of females observed for rural areas with no formal education con-
firms this notion. Saqib and Arif (2012) identify monetary poverty an important fac-
tor compelling females to work for long hours and at the lowest wage-rate to make 
both ends meet. In view of our first hypothesis that demographic changes explain a 
substantial increase in female labor force participation, the results demonstrate that 
changing demographic composition accounts for a slight change in female labor 

Fig. 7   Year effects of female labor force participation. Source- Author’s own calculations. The connected 
line represents predicted participation rates and dashed lines are 95 percent confidence intervals

27  Deaton–Paxson normalization and maximum entropy approach.
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force participation since the 1990s. If this trend continues, it is highly unlikely for 
Pakistan to reap the benefits of demographic dividend.

Second, the results of our APC decomposition uncover some interesting insights. 
The results support our second hypothesis regarding age effects which relates labor 
force participation of females to the timing of education, children, and retirement. 
We have observed the following patterns. First, female labor force participation fol-
lows an inverted U-shaped curve. Participation rates increase in early adulthood, 
remain constant, and start declining at around age 50. Participation rates remain 
constant between the ages of early 30 s to late 40 s, which is a period marked by 
increasing household responsibilities because of marriage and child rearing. Sec-
ond, urban females’ age effects show a slight M-shaped curve demonstrating a with-
drawal from the labor market to take care of children. Age effects of rural females 
show that they remain in the labor force longer than urban females do. Third, the 
analysis of age effects with different education levels reveals that females with no 
formal education participate more in the labor force than females with primary and 
secondary education do; however, females with a high level of education remain in 
the labor force longer.

Regarding the cohort effects, we observe a continuous increase in labor force partici-
pation rates of cohorts born after the 1950s. The evidence supports our third hypothesis 
which establishes a link between labor force participation with changing social norms, 
increasing education levels, and decreasing fertility rates. Considering marital status and 
educational attainment, younger cohorts of married females and females with less edu-
cation are participating more in the labor force. This suggests that females with tradition-
ally weaker attachments to the labor market are participating more in the labor force. 
Finally, the period effects of female labor force participation behave pro-cyclically, they 
are higher for the years when the GDP growth rate is higher and lower for the years 
when it is lower.

The findings of this study have several policy implications. First, given that changing 
demographic composition explains a very small change in female labor force participa-
tion in Pakistan since the 1990s, it is clear that ingenious planning is required to maxi-
mize the gains from an ongoing demographic dividend. The key areas of focus include 
investment in female education and family planning, provision of affordable childcare 
facilities, generation of employment opportunities in the manufacturing and services 
sector (Durr-e-Nayab, 2006; Navaneetham & Dharmalingam, 2012), and creating a 
family-friendly work environment for females to maintain work–life balance.28

Second, the APC analysis results indicate that what is required to improve 
female labor force participation in Pakistan is the provision of childcare services, 
especially for urban women, as well as the improvement of access to tertiary 
education, particularly in rural areas where education levels are low. Increased 
participation of married females from younger cohorts implies the designing of 
policies that can persuade more progressive gender attitudes toward the inclu-
sion of females in the labor force. Additionally, identifying causal links between 
social norms and female labor force participation requires further examination.

28  More than 50 percent of women in each LFS (1990–2017) are inactive because of housekeeping.
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Appendix

See Figs. 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21.  

Fig. 8   Age effects of urban and rural females. Source- Author’s own calculations. The connected line 
represents predicted participation rates and dashed lines are 95 percent confidence intervals

Fig. 9   Age effects of ever-married and never-married females. Source- Author’s own calculations. The 
connected line represents predicted participation rates and dashed lines are 95 percent confidence inter-
vals
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Fig. 10   Age effects of females with no formal education and primary level of education. Source- 
Author’s own calculations. The connected line represents predicted participation rates and the dashed 
lines are 95 percent confidence intervals

Fig. 11   Age effects of females with secondary and tertiary levels of education. Source- Author’s own 
calculations. The connected line represents predicted participation rates and dashed lines are 95 percent 
confidence intervals
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Fig. 12   Cohort effects of urban and rural females. Source: Author’s own calculations. The connected line 
represents predicted participation rates and dashed lines are 95 percent confidence intervals

Fig. 13   Cohort effects of ever-married and never-married females. Source: Author’s own calculations. 
The connected line represents predicted participation rates and dashed lines are 95 percent confidence 
intervals
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Fig. 14   Cohort effects of females with no formal education and primary level of education. Source: 
Author’s own calculations. The connected line represents predicted participation rates and the dashed 
lines are 95 percent confidence intervals

Fig. 15   Cohort effects of females with secondary and tertiary levels of education. Source: Author’s own 
calculations. The connected line represents predicted participation rates and dashed lines are 95 percent 
confidence intervals
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Fig. 16   Year effects of urban and rural females. Source: Author’s own calculations. The connected line 
represents predicted participation rates and dashed lines are 95 percent confidence intervals

Fig.17   Year effects of ever-married and never-married females. Source: Author’s own calculations. The 
connected line represents predicted participation rates and dashed lines are 95 percent confidence inter-
vals
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Fig. 18   Year effects of females with no formal education and primary education level. Source: Author’s 
own calculations. The connected line represents predicted participation rates and dashed lines are 95 per-
cent confidence intervals

Fig. 19   Year effects of females with secondary and tertiary levels of education. Source: Author’s own 
calculations. The connected line represents predicted participation rates and dashed lines are 95 percent 
confidence intervals
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