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The current study focused on health expenditures and labor force participation linkages
taking Pakistan as a sample case. Data sample cover the period from 1972 to 20183.
Economic survey of Pakistan and WDI were consulted for data collection and the
estimated results were extracted by using Autoregressive Distributive Lag Model
which revealed that there is positive association between health and labor force
participation rate in Pakistan. Amongst the other variables, secondary school enrolment
and Investment also has positive impacts on labor force participation in both long and
short span of time. Life expectancy has adverse effects and trade openness is
insignificant in a model. It is suggested that to encourage higher labor force

Investment participation government may increase its expenditures on basic health issues along

with investment friendly policies. Furthermore it is also suggested that education may
also be encouraged for productive labor in a country.

Contribution/ Originality: This study contributes to the existing literature by (i) employing an estimation
method that recognizes uncertainty regarding the stationarity status of some variables, (ii) distinguishing short-run

and long-run effects and (iii) one of the few studies that provides country specific evidence.

1. INTRODUCTION

Health, which valued as a part of human capital (Becker, 1964; Grossman, 1972) is a state of complete physical,
mental and social well-being that helps in developing skills, knowledge and capabilities which are not only related
to the productivity of individual but also for the demand of his labor. Healthy workers are tends to be more
productive as good health will helps in education and thus skills which increase the productivity of individual. Poor
health is likely to have an adverse effect on the performance of worker and leads to lower productivity which
decrease the earning potential of individuals (Holt, 2010). Therefore a positive correlation exist between good
health and high labor productivity.

Health and labour may not be linked only by productivity. The relative utility of the individual derived from
income and time out of the labour market may be changed by the outset of some health problems, even if the

productivity of individual is not affected by these problems. For instance, an individual with poor health may value
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leisure over work, because with ill health the time needed to care for one’s health increases the burden of the work.
Similarly, early withdrawals from the labour market become more attractive as a result of effect of poor health on
life expectancy (Chirikos, 1993). These arguments also predict that poor health leads to decrease in labour supply
and lower probability of labour force participation. As a result, the effect of health on labour supply can be estimated
through influencing the capacity or ability to perform the requirements of the job or through influencing the
preferences of the individuals. These two effects have not been differentiated in the literature (Chirikos, 1993).

In the light of above arguments it is clear that the probability of labour force participation decreases with poor
health. However, it could also be argued that low earnings associated with poor health may have an income effect
that could lead to increase in labour supply. The individuals with poor health need more health services and need to
work more in order to meet the increased demand for health services.

Since the very beginning Pakistan has a high population growth. By population size it is the sixth largest
country of the world. In 1950, with a current population growth, it will become the fifth largest populous country of
the world. This increase in population put pressure on economy for food, infrastructure, employment and other
basic services provision. In Pakistan, many efforts have been made to improve the health system but still it is not
encouraging. Health delivery system is run by both state and non-state authorities. The distribution of health care
facilities is unfair where the people living in urban areas have an easy access and for rural inhabitants the
accessibility to basic health facilities are difficult. From the last 10 years the overall expenditure as a percentage of
GDP is very less (.5% -.8% ) while the bench mark set by WHO is at least 6% of GDP. The per capita health
spending is $36.2 which is below the WHO’S low income countries benchmark of $86.

Previous empirical studies find positive relation between health and labor supply but the exact direction of this
association is not clear (Dwyer and Mitchell, 1999). This study is designed to finding the long and short run
relationship between health indicators and labor force participation. This will helps in estimating the cost of health
limitations to the economy. Very limited work has been done so far in this area in a context of Pakistan and the
available literature focused on female labor participation and health relationship. The present study focuses on
impact of health on overall labor force participation rate including both males and females in context of Pakistan.

Rest of the paper is organized as following. After introduction next chapter discuss the previous relevant
studies on this topic, Data and methodology are discussed in section 8. Section 4 presents empirical analysis while

conclusions and policy recommendations are discussed in last section of this study.

2. LITERATURE REVIEW

The previous literature discuss the health and labor force participation in three different ways, i.e. productivity,
life expectancy and income effect. Majority of the literature explore the relation between productivity and health are
primarily based on Becker (1964) human capital theory which suggest positive correlation between human health
and its effects on their productivity. Life expectancy approach, argue that beside productivity there are some other
aspects as well which also determine this relationship. As per this approach it is the health which influence the
preferences between leisure and work, those of poor health will prefer leisure over work so that they can take care
of their ill health. This decision will force them to leave labor market which shake their life expectancy (Chirikos,
1993). Income effect suggest positive correlation between the two. Ill health people need medical care and for

medical care an individual needs to earn medical expenses (Dwyer and Mitchell, 1999; Cai and Kalb, 2006).

2.1. General Empirical Studies

Leung and Wong (2002) analyzed the interrelationship between health status and labour supply. For cross
sectional data analysis were made by constructing three different simultaneous equations models. Findings of this
study suggest strong evidence for health and labor supply while the individual estimation of the two equations were

misleading.
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Cai and Kalb (2004) analyzed the effect of health on labour force participation in Australia. To control the
endogeneity, this study used simultaneous equations approach. The potential endogeneity of the health variables,
especially self-assessed health, in the labour force participation equation was observed by estimating the health
equation and the labour force participation equation simultaneously. Different age groups were studied and it was
found that good health increases the labor force participation in all groups.

Cai and Kalb (2006) also studied Australian society to investigate the health effects on labour force status of
older-working age. The study used a random-effect approach that exploits the panel data nature of the HILDA
survey and to control unobserved heterogeneity. The endogeneity of the health variable resulting from unobserved
heterogeneity was accounted by introducing a health equation and allowing the error terms in the health equation
and the labour force status equation to correlate. The model estimated in the study found that health has a
significant effect on labour supply.

Pandey (2009) analyzed the hypothesis for Indian society. The study was based on 60 round data which was
collected by National Sample Survey Organization (NSSO) in the period between January-June 2004 and estimated
two equations simultaneously; for health and other for labour force participation. Full Information Maximum
Likelihhood (to address endogeneity) and two-stage approach (for estimation) were used for the analysis. The
estimated results found a significant and strong positive effect of health status on labour force participation in
Indian society.

Cai (2010) employed a panel data simultaneous equation model to explore the relationship between health and
labour force status. To obtain more efficient estimation results the study used panel data for controlling unobserved
heterogeneity than using cross-sectional data. By using Household, Income and Labour Dynamics in Australia
(HILDA) survey, the study found that health has positive and significant effect on labour force participation for
both males and females. As for the reverse effect, it was found that labour force participation has a negative effect on
male health but a positive effect on female health.

Holt (2010) examined the relationship between health and labour force participation using data from the first
three waves of the Survey of Family, Income and Employment (2002/05). The results of the standard pooled
regression models including chronic diseases indicated that five out of nine chronic diseases have significant
negative relationship with labour force participation. This suggested that the presence of disease is associated not
only with lower participation but also with few working hours. Results of the pooled regression models for self-
rated health indicated that poorer self-rated health is associated with a reduced chance of participating in the labour
force.

Ghatak and Madheswaran (2014) examined the impact of health on labour supply behavior and wages using the
information collected from 676 respondents at selected villages in west Bengal from 2009 to 2010. The
methodology of the study followed a household production function model. The information on hours of work for
each individual respondent was used to measure the labour supply while body mass index (BMI) was used to
capture the nutritional dimension of health .Nutritional dimension of health as indicated by BMI found to have a
positive and significant impact on labour supply for both the male and female respondents.

Dogrul (2015) examined the relationship between health status and the labour force participation in Turkey by
utilizing data from the Turkish Household income and Living Condition Survey. Considering possible endogeneity
of health, health equation and labour force participation equation were estimated simultaneously by applying a two-
stage estimation method. The estimation was carried out respectively for four age-gender groups (men 15-49,
women 15-49, men 50-64 and women 50-60). The results of the study suggested that health has positive and
significant effect on the labour force participation for all age-gender groups. The effect was larger for older men and
younger women. The study also found that labour force participation has significant positive effect on health for

younger men and significant negative effect on health for older women.
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Nwosu and Woolard (2015) investigated the impact of health on labour force participation using South Africa
as a case study. The study was motivated as South Africa has experienced significant disease burden especially due
to communicable diseases like HIV/AIDS and tuberculosis and conditions like obesity and declining labour force
participation in the country. The data was sourced from the first and third waves of the National Income Dynamic
Study, a nationally representative panel dataset of South Africa households and a rich source of health and socio-
economic data. The study found that endogenous treatment of self-assessed health in a contemporaneous setting

suggested positive and significant impact of health on labour force participation.

2.2. Studies Relevant to Pakistan

Farid et al. (2012) traced out the human capital related factors which determine employment in Pakistan. The
study was based on primary source of data which was collected from 494 households of district Bahawalpur,
Pakistan by employing multistage cluster sampling technique. The study used both the quantitative and qualitative
variables and Binomial Logit regression model technique was used to estimate the parameters of labour force
participation model. The study concluded that the complete years of education, experience, various level of
education, health status of workers have significant influence on the labour force participation and employment. In
addition, it was found that some socio economic factors like households’ assets, spouse participation in economic
activities and number of dependents also have significant impact on the employment.

Bashir et al. (2012) analyzed the effect of education and health on employment in Pakistan. The study used time
series data for the period 1972-2010. The study also incorporated the causality based on VAR and VECM. The
study applied Johansen Co-integration test for reliable long run estimates and Vector Error Correction model for
short-run analysis. The long-run results suggested that government expenditures on health and education,
investment, total enrollment in education and number of hospitals are the significant factors those are inducing
employment in Pakistan while the short-run variables are converging towards long-run equilibrium by taking 7
percent annual adjustment.

Mushtaq et al. (2018) analyzed the impact of health on changing labour force participation during Pakistan
economic transition in the 1980s. The study employed Autoregressive Distributed Lag model (ARDL) co-
integration technique to estimate the short-run and long- run elasticities. To determine the dynamic shot —run
causality between the variables during the period 1975-2011, the study used Wald Co-efficient restrictions test. The
few variables included in the study were age dependency, health expenditures, trade openness, population per bed,
life expectancy, gross capital formation, mortality rate, secondary school enrolment and labour force participation
rate. The study concluded that infant mortality rate, gross capital formation and secondary school enrolment reduce
labour force participation in the long run however these results invert the relationship in the short run. The study
also found that health expenditures has positive and significant impact on labour force participation in the short-run
but this result was not observed in the long run. The results also showed that trade liberalization has positive
effect on labour force participation of Pakistan in short run while there was negative effect in the long run.

Shaheen et al. (2015) investigated the factors that determine female employment status in Pakistan. Primary
data was collected through field survey consisting of 402 females in district Sahiwal. By employing binomial and
multinomial logistic regression model the study found that age, educational attainment, marital status and presence
of children above 10 years have a positive impact on female employment while presence of children below 10 years,
assets ,major disease and household size have negative and significant impact on female employment status in
Pakistan.

The above cited literature linked both health and labor force participation taking the case of developed counties
for analysis while very less attention has been paid for developing countries. The cited literature, mostly, took
primary data and self-reported health as a unit of analysis. This study contributes to the literature by taking

secondary data for analysis. Furthermore this study employed relatively new technique called Autoregressive
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Distributive Lag Model for estimation purposes which is best suited for a small sample size, a case of this particular

study.

2.3. Model Specification, Data and Methodology
2.3.1. Empirical Model

To find out the impact of health on labor force participation rate the following general model is estimated:
%Zﬂn+ﬁ,X+ﬂyZ,+ |,Lt —————————————— 7

Here in this equation Y¢is Labour force participation rate, X; is health expenditure which is variable of interest, Z;

stands for Vector of control variables that include secondary school enrolment ratio, gross fixed capital formation

and trade openness, and HKis error term.

The specific econometric form of the model is as following;

[fﬁr; = ﬁo"rﬁ/]l@l‘/+ﬂyl€/+ﬂ:)SS€7"/+ﬂ/gbf+ﬂsTO/+ £, 2

Where f’s are parameters, [fpr: is the Labor force participation rate which is proportion of population ages 15-
65 that is economically active, hex, is the total health expenditure. This specific variable is measured as the
percentage of GDP. leis Life expectancy at birth means a number of years a newborn infant would live if prevailing
patterns of mortality at the time of its birth were to stay the same throughout its life. Life expectancy is measured
in years. sser, Secondary School Enrollment is the extent of the number of inhabitants in the official age for optional
training as per the national controls who are really selected in optional schools. It is estimated as level of gross
enlistment for male and female. gf¢f’is Gross fixed capital formation (formally gross domestic investment) includes
land improvements (fences, ditches, drains and so on); plant, machinery and equipment purchases; and the
construction of roads, railways, and the like including schools, offices, hospitals, private residential dwellings and
commercial and industrial buildings.Gross capital formation is measured as a percentage of GDP. TO; is Trade
openness which is the removal or reduction of restrictions or barriers on the free exchange of goods between
nations. This includes the removal or reduction of both tariff (duties and surcharges) and non-tariff obstacles (like
licensing rules, quotas and other requirements). The easing or eradication of these restrictions is often referred to as

promoting “free trade”. Trade openness is measured in imports and exports of goods and services as percentage of

GDP. Subscript “t” is time variant and & is the error term.

2.4. Data

To meet the objective of the study, annual time series data is collected from 1972 to 2013. Two main sources
that were used to collect the required data include various publication of Economic Survey of Pakistan and World
Development Indicator (WDI). Data on all the selected variables is collected from WDI except Health Expenditure.

The data on this specific variable is collected from economic survey of Pakistan.

2.5. Estimation Technique

The estimation of a model is made through application of Auto-Regressive Distributed Lag (ARDL) technique
developed in Pesaran and Shin (1999) and Pesaran ef al. (2001) and summarized in Giles et al. (2011). This specific
approach is applicable in case where there is mix order of integration and having small sample size. The recognized
form of this approach is articulated in current and lagged values of the regressors and regressand.

Three steps are involved in completion of ARDL, where in step one, on the basis of Wald - Statistics the
decision of cointegration is made, one can confront with three different situations either the calculated value of

Wald F-statistics exceeds the tabulated upper bound of Wald F-statistics, it may be less than the lower boundary
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and it may lie in between the upper and lower boundaries. If the calculated value is greater than the upper boundary
at 5% level of significance it is evident for long run cointegration, if lower than the lower boundaries, it signify no
long run cointegration and in case where it lies in between the two boundaries that implies that the decision is
inconclusive.

Once the long run cointegration is established, next long run elasticities are estimated and in the final step

short run dynamics are extracted.

3. RESULTS AND DISCUSSION
3.1. Unit Root Analysis

Econometric modeling of time series data depends on stationarity analysis where the decision for unit root is
made. If the series has a unit root then the classical regression methods misguide as it become spurious in presence
of unit root in the data and vice versa. Therefore this study conducted unit root analysis by employing Augmented
Dickey-Fuller (ADF) test. Table 1 shows the result when the null hypothesis of non-stationarity (“unit root”) is
tested without a trend term — “ADF(C)”, and with a trend term — “ADF(C,T)". (Lag lengths for the ADF test

regressions were determined by minimization of the Schwarz information criterion (SIC).

Table-4.1. Augmented Dickey Fuller (ADF) Test Result

Variables Level 1t Difference

C C, T C C,T
LFPR; 0.0647(0.9590) -1.2534(0.8853) | -5.6039 (0.0000) | -5.9231(0.000)
HEX; -2.0325(0.2723) -2.4740(0.2266) | -4.0902(0.0001) | -4.7348(0.000)
LE: -10.4909(0.000) -10.8679
SSERq: 0.1912 (0.2047) -2.1696 (0.4931) | -6.9662 (0.0000) | -6.8342(0.000)
GFCF -2.2136(0.2047) -2.1696(0.4931) | -5.9910(0.0000) | -5.8840(0.000)
TO. -8.3741(0.0178) -3.854:3(0.000)

Note: Authors Calculation

The above table evident that life expectancy and trade openness are stationary at level while rest of other
variables are integrated of order one. It is concluded from the table that there is mix order of integration which is

an evidence for the application of ARDL.

4. LAG LENGTH SELECTION CRITERIA
After analysing the unit root testing the next step is to choose lag length for co integration because the number
of lags capture the dynamics of series. There are different criterions for selection of optimal lag length. The results

of different criterions are in Table 2 below.

Table-2. Selection of lag length

LAG LR FPE AIC SC HQ

0 NA 7.325049 19.01850 19.27183 19.11010
1 551.9324 2.47e-06 4.098277 5.866600% 4.7 344:54
2 74.52492% 1.07e-06* 3.133095% 6.426410 4.28853%

* indicates lag order selected by the criterion. LR: sequential modified, FPE: Final prediction error, AIC: Akaike information criterion, SC: Schwarz
information criterion, HQ: Hannan-Quinn information criterion.

Amongst the different criteria’s the one will be choose which has a minimum value and in that particular case

Akaike Information Criterion (AIC) has a minimum value and thus selected as a lag length criteria for this study.

4.1. Long Run Cointegration Analysis
As stated earlier, the long run cointegration decision is made through the value of Wald F-Statisitics. The

results are presented as following;
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Table-38. Cointegration Analysis

Computed F-statistic 20.9108

Critical bound Lower bound Upper bound
Critical bound’s value at 1 percent 2.75 3.79

Critical bound’s value at 5 percent 3.12 4.25

It is clear from the above table 3 that there exist long run cointegration as the calculated value of Wald F-

statistics is greater than the upper boundary at 1%, 5% and 10% level of significance.

4.2. Long and Short Run Elasticities

Once the long run cointegration is established, in next step the long run and short run elasticities are estimated

and the results are following;

Table-4.4. Dependent variable is LI'PR: (Labor Force Participation Rate)

Variables Long Run Coefficients Short Run Coefficients
HEX; 1.1917%* 0.89120%*
LE: -2.6835% 6.4167
SSER; 0.3256% 0.929%%*
GFCF, 0.1307%* 0.8012%*
TO: 0.00186 0.0012
Ecm(y -0.672%

Re 0.66 0.65

Adj. R? 0.57 0.55
D.W.-Statistic 2.0167 2.0101
F-stat. 4.7654 (0.000) 6.3421(0.000)

Note:* ** #*#* sionificance at the 1%,5% and 10% level respectively and values in Parentheses are probabilities.

The results reveals that there is positive and significant association between health and labor force
participation. These findings are also supported by Bashir et al. (2012). Health in our model is proxy by health
expenditure. With every 1% increase in health expenditure labor force participation increased more than unity in
long run and 81% in short run respectively. The results indicate that an increase in health expenditures brings
improvements in health conditions which helps active participation in every economic activity. Increase in economic
activity will creates employment opportunities and thus increase labor force participation.

Life expectancy has negative impacts on labor force participation. The findings are statistically significant in
long run while insignificant in short run. One probable justification can be a probability of experiencing chronic and
acute health shocks which increase considerably with increase in age and cause individual to leave the labor market.

School Enrolment also helps an increase in labor force participation. The results of the study reveals that with
every 1% increase in enrolment ratio at secondary school level helps 32% labor force participation is increased in
long run and 92% in short span of time. The results shows that with increase in education, labor get skills and thus
has more opportunities in market which increase participation ratio.

Investment is also positively associated with labor force participation. It is shown that with every 1% increase
in investment labor force participation rate is increased by 18% and 80% respectively. Investment has always been a
source of increased labour force participation rate. Investment in new projects creates job opportunities among the
people that lead to increased labour force participation rate.

The results of trade openness is surprisingly insignificant both in long and short run. Error Correction
Mechanism shows a high speed of adjustment to the disequilibrium that occur at long run. Its value enter in the

model with negative sign as expected.
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5. DIAGNOSTIC TEST

Our model specification satisfied all the diagnostic tests . Table 5 represent the results of these tests. The results
presents in table below suggest that the estimation of long-run coefficients and ECM are free from serial
correlation, heteroscedasticity, functional form and non-normality. The variation in dependent variable explained
by explanatory variable suggest that the model is good fit and the 66% variation are explained by these explanatory
variables that occur in dependent variables. The value of F-statistic is 4.7654 which shows that the explanatory
variables are important determinant of labor force participation. CUSUM and CUSUMQ plots are used to analyse
the soundness of long run parameters along with the short run movements for unrestricted Error Correction Model

shows that our model is steady.

Table-5. Diagnostic Tests

A:Serial Correlation 0.00803(0.929)
B:Functional Form 0.0574(0.811)
C:Normality 1.7826(0.420)
D:Heteroscedasticity 3.019(0.082)

A:Lagrange multiplier test of residual serial correlation B:Ramsey’s RESET test using the square of the fitted
values of C: Based on a test pf skewness and kurtosis of residuals D: Based on the regression of squared residuals on

squared fitted values

Plot of Cumulative Sum of Squares

of Recursive Residuals Plot of Cumulative Sum of Recursive

Residuals

A5
1975 1830 1985 1200 1995 2000 2005 200 2M3 1‘1 a7s 1980 1985 1990 1905 2000 2005 2010 2013
The siraight lines represent crilical bounds at 5% significance level The straight lines represent critical bounds at 5% significance level

Fig-1. CUSUM and CUSUMQ plots

6. CONCLUSION AND RECOMMENDATIONS

Impacts of health on labor force participation rate was analysed in this study. Autoregressive Distributive Lag
model was used to test the hypothesis of the study. The results revealed that labor force participation is increased
by increased in health expenditure, secondary school enrolment and Investment both in short and long run. Life
expectancy shows negative association with labor force participation and trade openness has insignificant impacts
on labor force participation rate in Pakistan. On the basis of these findings it can be suggested that government may
increase the health expenditures for betterment of economy which can be stimulate through higher labor force
participation. Not only that but also the key issue that effect the health status of people ought to be addressed
through a diverse set of policy tools comprising short and long term measures to secure better health outcomes.
Investment as a percentage of GDP must be increased, as higher investment will directly lead to higher labour force
participation rate in a country. There is need to build new education and training institutes that will lead to increase

in literacy rate and it will ultimately lead to increased labor force participation rate.
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