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Abstract

The issue of human capital by gender has been sparsely discussed in previous literature especially male labour force.
The contribution of both genders to economic growth has intensified every year. Therefore, this study aims to
investigate the effects of human capital by gender on economic growth in Malaysia. Data ranging from 1982 to 2018
were analysed by using the ARDL approach. The results show that higher male labour force participation rates can
boost economic growth in the short run and long run in Malaysia. Higher female labour force participation rates, on
the other hand, can reduce economic growth in the short run and long run in Malaysia. Therefore, the government
should encourage more male labour to participate in the labour market by giving incentives. More job opportunities
should be created for both genders.
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1. Introduction

Higher economic growth suggests that there is an increase in the output of a country and it can measure the economic
performance of a country and compare with another. Boosting it can result in a higher standard of living and thus
poverty can be reduced. Hence, all countries strive for higher economic growth. Based on the neoclassical theory of
economic growth, economic growth is dependent on labour and capital. This means that to enhance economic growth,
we have to increase labour and capital.

Romer (1990) stated the important role of human capital in the growth theory. Human capital which refers to labour
can serve as a catalyst for economic growth. It is perceived to be the most important determinant in numerous
previous studies from all countries. Ahmad and Khan (2018) stated that human capital can result in higher economic
growth. The quality of human capital is also important to drive economic prosperity and therefore the quality is
dependent on skills, creativity, training, and education. Several previous studies acknowledged that human capital
with education can spur the economy to growth. For example, Shaari et al. (2014) stated that human capital with
secondary education can lead to higher economic growth.

Despite the importance of human capital in general irrespective of gender, most previous studies only focused on the
role of human capital specialising women in the labour force in economic growth rather than men in the labour force.
This is because the recent economic growth and higher education have led them to participate in the labour market
(Sarkar et al., 2019; Duarte et al., 2018) and that the proliferation of studies on female labour force ensues. Their
participation is perceived to prompt higher income. Woytek (2013) found that there is a positive effect of women’s
presence on boards and senior management on companies’ performance, leading to higher productivity and thus
higher economic growth can be generated. Aznin and Norehan (2007) stated that an increase in female labour force
participation may contribute to improve economic incentives in employment and policies.

However studies on human capital by gender remains sparse. Therefore, this study attempts to embark on an
investigation into the effects of both male and female labour force participation as human capital by gender on
economic growth in Malaysia. The importance of the male labour force in generating economic growth should be
addressed as it outnumbers the female labour force in Malaysia. The issue of gender gap in the labour force has come
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to the fore when there is a higher barrier to entry for women compared to men. Hence, the number of men in the
labour force is higher than women. Nevertheless, the expansion of the service sector which contributes the largest
share of total GDP in Malaysia has provided more job opportunities to women. Other than that, an increase in the
number of educated women has paved the way for them to participate in the labour force. Hence, the number of
working women is higher than the number of working men in that sector. However, working men still outnumbers
women in other sectors such as manufacturing and agriculture.

Table 1 shows the total labour force by gender in Malaysia from 2012 to 2018. Overall, it can be seen that the
number of men and women in the labour force as well as the total labour force exhibit a steady increase over the
years. The highest number of people in the labour force was observed in 2018 with 15, 280, 300 people and the
lowest number was in 2012 with 13221600 people. The number of both men and women in the labour force showed
an upward trend. From 2012 to 2013, the number of men and women in the labour force increased markedly with
respective increases of 3.8% and 9.1%. Despite the increasing trend for both genders, the male labour force always
outnumbers the female labour force. In 2018 only, the male labour force stood at 9, 330, 200 people and the female
labour force stood at 5, 950, 100 people

Table 1. Total labour force by gender

Year Male Labour Force Female Labour Force Total Labour Force
2012 8419000 4802600 13221600
2013 8739400 5241100 13980500
2014 8823200 5440400 14263600
2015 8952800 5565100 14517900
2016 9012100 5655700 14667800
2017 9213500 5766500 14980000
2018 9330200 5950100 15280300

Source: Department of statistic Malaysia

2. Literature Review

A vast array of previous literature have addressed the issue of human capital on economic growth (Amir et al., 2015;
Shaari et al., 2014; Shahid, 2014; Atlatas &Cakir, 2016; etc.) Some used expenditure on education as their proxy for
human capital such as Pelisnescu (2015). Some, for example Xu and Li (2020), Osoba and Tella (2017) and
Pelisnescu (2015), treated labour force as the right proxy to reflect human capital. Therefore, these different proxies
have been attributed to mixed findings, other than methodologies and economies. Most of them found that human
capital does affect economic growth positively.

Shaari et al. (2014) examined the impact of human capital using various education levels such as primary, secondary
and tertiary levels in Malaysia from 1982 to 2011. The study employed the Johansen co-integration method and
Granger causality and the results showed that the labour force with secondary education can influence economic
growth while the labour force with primary and tertiary does not. Sahid (2014) argued that the labour force without
addressing education levels does not affect economic growth. The results were based on data ranging from 1980 to
2012 in Pakistan. The study also employed the Johansen co-integration with VECM. The results also showed that
gross fixed capital formation does not influence economic growth.

The following year, 2015, several studies also embarked on an investigation into the effects of human capital on
economic growth. Amir et al. (2015) also used the labour force with various education levels as their proxy for
human capital and their results were slightly different form the results by Shaari et al. (2014). This is because their
results indicated that all education levels can influence economic growth. These results were based on the VAR
method and data from 1973 to 2013. The study also argued that the labour force with education levels is the best
proxy to capture human capital. Pelisnescu (2015) did not agree with Amir et al. (2013) and used expenditure on
education as a proxy for human capital. The study employed pool OLS and analysed data from 2002 to 2012.
However, the results were unexpected that human capital reduces economic growth. This is because an increase in
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expenditure on education, the government has to cut expenditure on other important sectors that can potentially
contribute to economic growth.

Atlatas and Cakir (2016) started to examine the effects of human capital on economic growth not only in one single
country but also many countries. The results were consistent that human capital can boost economic growth. The
findings were based on a panel data analysis and data from 1967 to 2011 collected from as many as 65 developing
countries Altiner and Toktas (2017) extended the study by Atlatas and Cakir (2016) and contributed to the findings
that the effects of human capital is impaired when education is expanded. In addition, the effect of human capital is
less than that of physical capital on economic growth. These findings were based on data from 32 developing
countries with data period 2000-2004. Xu and Li (2020) investigated the effects of innovative human capital on
interprovincial economic growth by using the panel data methods of OLS, SLM and SEM. The results revealed that
despite human capital is still low in Chinese provinces, it still contributes to economic growth.

A few studies focused on human capital specialising female labour force participation. For example Serrano et al.
(2019) investigated the effects of female labour force participation on per capita GDP in Latin America countries.
Data were analysed from 1987 to 2014 and the results showed that regardless of the female labour force or the total
labour force, human capital can still significantly affect GDP.

Several studies, such as Klasen (2018), Cabeza-Garc R, et al. (2018) and Rakhis (2015) explored the effects of gender
gap on economic growth. However, their findings are still mixed. Klasen (2018) investigated the impact of gender
gap on economic growth. The study concluded that gender gap can hinder economic performance. The findings were
supported by Cabeza-Garc &, et al. (2018) who also found the same results but they conducted their study on 127
countries using the GMM method. However, Rakhis (2015) argued that there is no relationship between gender gap
and economic growth in the Arab region. The study employed the ordinary least square and fixed effect method to
analyse data from 19 Arab countries.

3. Methodology

This study uses time series data from 1981 to 2018 extracted from Department of Statistics Malaysia and the World
Bank. Data is analysed by using Eviews. The data used in this study are fixed capital formation, real gross domestic
product (GDP), the male labour force and the female labour force. Fixed capital formation is treated as a control
variable. This study estimates using the ARDL technique introduced by Pesaran and Shin (1995) and Pesaran et.al
(2001). The objective of this study is to empirically investigate the effects of labour force participation rates by
gender on economic growth in Malaysia. This study uses the production function as indicated in equation (1):

Y=7(L) €
Y represents output, K represents capital and L is labour. From the equation, we propose our model specification

where labour is divided into two types, namely male labour and female labour. Therefore, the new equation is as
follows.

InGDP, = ay + aInK; + a,InM, + azInF, + E, )
Where,
Ln: Natural Logarithm
GDP: Real Gross Domestic Product
K: Fixed Capital Formation
M: Male Labour Force
F: Female Labour Force
3.1 Unit Root Test

Most macroeconomic time series data have unit root or non-stationary units that can cause a false regression. In this
study, data with unit root can be ignored because the ARDL method does not require all the variables to be
non-stationary at level. This test is important to determine the stationarity of each variable.

3.2 ARDL Boundary Test

The next step in the ARDL method is to perform a bound test to examine the existence of long-run relationships
between the variables and the null hypothesis, H: &, = &, =6;= 6,= 0, indicates that there is no integration or no
long-run relationships and the alternative hypothesis, H;: &, #8, # 8;# 8,#0, indicates that there is co-integration
or long-run relationships. The estimated equation is as follows:
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AlnGDP, = ay + 6,InGDP;_; + §,InK,_; + 65InM,_, + 6,InF,_;, + pooooo Zleﬂi AlnGDP,_, +

Yo QiAINK,_ + X0 pi AlnM,_, + X]_ i AlnF,_, + E, ()

According to Pesaran (2001), the value of lower bound suggests that the variables are integrated at | (0) and the value

of upper bound indicates that the variables are integrated at I (1). If the value of F-statistic is above the upper bound,

this indicates that the null hypothesis is rejected and this means that there is a long-run relationship. If the value of

F-statistic is below the lower bound, this shows that the null hypothesis cannot be rejected. If the value of F-statistic
lies between the upper bound and lower bound, the decision is inconclusive.

If there is a co-integration between the variables that have been tested using the bound test, the next step of the
ARDL approach is to estimate the long-run coefficient. The lag in the ARDL model is selected based on Akaike
Infomation Criterion (AIC). The estimated long-run ARDL model is as follows:

INGDP; = ay + X}, BiAInGDP t — i + X1 Qi AlnKt — i + X_opi AlnMt — i + Yo piAInFt — i+ E, (4)
The next step is to estimate short-run dynamic relationships and include the Error Correction Model (ECM), the
estimated equation of the ECM model is as follows.

AInGDP, = ay + X1_, v InGDP, + X1 vy lnK, + X1_o visInM, + X5_ovisInF, + @ect,_; + & (5)
Where y;; ... v, are the short-term dynamic coefficient and ¢;is the coefficient of speed adjustments to long-term
equilibrium.
4. Findings
The results of the ADF test are reported in Table 2. The results for intercept show that Hy is accepted at level but
rejected at first difference with a significance level of 1% for all of the variables, namely InGDP, InK, InM, and InF.
This means that all of the variables in this study are not stationary at level but stationary at first difference. The
results for intercept with trend reveal that H, is also accepted at level but rejected at first difference with a

significance level of 1% for INGDP, InM, and InF, and a significance level of 5% for InK. This also suggests that all
of the variables are not stationary at level but stationary at first difference.

Table 2. ADF unit root test

Variables Intercept Intercept and Trend

Level First Difference Level First Difference
InGDP -1.124546 -4.856782*** -1.240106 -4.898761***
InK -0.810398 -4.243472%** -1.737762 -4.179786**
InM -1.206102 -6.033517*** -2.027397 -6.099420***
InF -0.052861 -5.713803*** -2.115210 -5.656432***

Note: *** and ** indicate significance at 1% and 5%, respectively

Table 3 shows the results of the ARDL boundary test. The results reveal that there is a co-integration at 1%. The
value of F-statistic is 5.794943 and it is higher that the upper value of 3.77. This suggests that Hy is rejected and thus
the long-run relationship between the variables can be estimated.

Table 3. Bound test

F-statistic

5.794943***

Critical Value

Significance Level Lower Bound Upper Bound
1% 4.29 5.61

5% 3.23 4.35

10% 2.72 3.77

Note: *** indicates significance at 1%
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The long-run coefficient based on the ARDL model is estimated for the period 1982-2018 and the results are
reported in Table 4. The results show that male labour force participation rates in Malaysia can significantly and
positively affect economic growth in the long run. The coefficient value is 2.705233 and significant at 1%. This
suggests that a 1% increase in the male labour force participation rate can increase economic growth by 2.7% in the
long run. The female labour force participation rate in Malaysia, on the other hand, can negatively and significantly
affect economic growth in the long run. The coefficient value is -0.730720 and significant at 1%. This implies that a
1% increase in the female labour force participation rate will reduce economic growth in the long run. Other than
that, the results also show that capital is found to have no effect on economic growth in the long run.

Table 4. Estimated long run coefficients using ARDL approach
Long run elasticity (1, 4, 3, 4)

Variable Coefficient T-Statistic Probability
LNK 0.084788 1.582121 0.1320
LNM 2.705233*** 7.751968 0.0000
LNF -0.730720*** -3.143445 0.0059

C -6.259850*** -5.747837 0.0000
R”=0.942944 DW =1.741938

Notes: *** indicates significance at 1%

To determine the long-run coefficients of the ARDL model, we estimate the error correction model. The results in
Table 5 show that the error correction parameter is negative. The error correction coefficient is significant and the
speed of adjustment toward equilibrium after a shock is 0.383913. It implies that 38% of the imbalance last year is
corrected to the long-run equilibrium in this current year. The results also show that capital can affect economic
growth in the short run. The coefficient value is 0.206793 and significant at 1%. This suggests that a 1% rise in
capital can increase economic growth by 0.21% in the short run. The male labour force participation rate can also
spur the economy to growth. The coefficient value is 0.538949 and significant at 1%. This means that a 1% rise in a
higher male labour force participation rate can increase economic growth by 0.54%. However, female labour force
participation rates can reduce economic growth. The coefficient value is -0.450066 and significant at 5%. This
indicates that a 1% rise in the female labour force participation rate will reduce economic growth by 0.45% in the
short run.

Table 5. Estimated long run coefficients using ARDL approach
Short run elasticity (1, 4, 3, 4)

Variable Coefficient T-Statistic Probability
D(LNK) 0.206793*** 9.739799 0.0000
D(LNK(-1)) -0.038328 -1.215638 0.2407
D(LNK(-2)) -0.028237 -0.996790 0.3328
D(LNK(-3)) 0.057175** 2.518683 0.0221
D(LNM) 0.538949*** 2.914712 0.0097
D(LNM(-1)) 0.025719 0.138156 0.8917
D(LNM(-2)) -0.555204*** -3.135661 0.0060
D(LNF) -0.450066** -2.505528 0.0227
D(LNF(-1)) 0.072305 0.453411 0.6560
D(LNF(-2)) 0.188599 1.142046 0.2693
D(LNF(-3)) -0.380424** -2.470642 0.0244
C -2.403239 -2.413593 0.0274
ECT(-1) -0.383913*** -3.504765 0.0027

Notes: *** and ** indicate significance at 1% and 5%, respectively
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In order to determine the goodness of the ARDL model in this study, several diagnostic tests are conducted and the
results are reported in Table 6 and. The diagnostic tests performed consist of Breusch-Godfrey Serial Correlation,
Jacque-Bera, Ramsey RESET stability and Heteroskedasticity. The stability tests are performed using the CUSUM
and CUSUMQ statistics. According to Pesaran and Pesaran (1997), the stability of estimated coefficients of models
should be empirically investigated. The results of the CUSUM and CUSUMSQ stability tests are depicted in Figure
1. It shows that the plot of both CUSUM and CUSUMSQ graphs are within the boundaries and therefore these
statistics confirm the long-run stability of the effects of labour force participation by gender on economic growth in
Malaysia.

Table 6. Diagnostic tests

Test Statistic

F-statistic

Jarque-Bera

2.463212 (0.291824)

Breusch-Godfrey Serial Correlation

0.237849 (0.7912)

Heteroskedasticity Test

0.895128 (0.5819)

Ramsey RESET stability

0.193645 (0.6658)

Note. The numbers in brackets () are p-values.
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Figure 1. Cumulative sum of recursive residual (CUSUM) and cumulative sum of squares of recursive residuals
(CUSUMSQ)
5. Conclusion

This study aims to investigate the effects of human capital by gender on economic growth in Malaysia. Data ranging
from 1982 to 2018 were analysed by using the ARDL approach. The results show that male labour force
participation can boost economic growth in the short run and long run in Malaysia. Female labour force participation,
on the other hand, can reduce economic growth in the short run and long run in Malaysia. This is because the
increase in female labour force participation in Malaysia drives the female unemployment rate to increase and this
pattern is different from the pattern for the male case. Several studies supported that an increase in the
unemployment rate can hinder economic growth.

These findings are important for policy makers to formulate policies on labour force participation by gender in
Malaysia. Male labour force participation should be increased as it can drive the economy to escalate. Flexible
working hours policy should be introduced for women in order to encourage more women to participate in the labour
force. This is to ensure that they can do balancing act between family and work. Despite higher female labour force
participation causing higher unemployment rates, more job opportunities should be created and discrimination
against women should be dispelled so that equality can be reached.
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