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ABSTRACT  

Economic development constantly faces various macroeconomic issues such as achieving 

inflation targets, creating job opportunities, increasing economic growth, solving 

unemployment problems, and flattening income distribution. This study aims at analyzing the 

impact of provincial minimum wages, economic growth, and education level on female labor 

force participation rate. We generated the data from Indonesia's Central Bureau of Statistics 

website. This study employs panel data that consists of the time-series data from 2014 to 2018 

and cross-sectional data of 34 provinces in Indonesia. By using the fixed-effect econometric 

model, we demonstrate that the provincial minimum wage and education level have 

significantly positive effects on female labor force participation rate. However, economic 

growth has no significant effect on female labor force participation rate. These findings 

suggest that the Indonesian government needs to consider minimum wages, education, work 

age, and work experience as policy instruments to increase female labor force participation 

rate. This study contributes to the literature in Indonesia by using a panel data approach. 
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1. INTRODUCTION  

 

The Indonesian Central Bureau of Statistics (2019) reports that there were differences 

between male and female labor force participation rates. In February 2019, the male labor 

force participation rate was 83.18%, while the female labor force participation rate was only 

55.50%. Compared to 2018, the female labor force participation rate increased by 0.06%  

while the male labor force participation rate decreased by 0.17%. The national labor force 

participation rate exhibited a positive trend, as indicated by an annual increase of 0.12 from 

February 2018 was 69.20% to 69.32% in February 2019. The increase in the Indonesian labor 

force participation rate indicates an increase in economic potentials in terms of labor supply. 

Todaro and Smith (2015) argue that the agricultural sector is traditionally considered to play 

an only passive and supporting role because this sector mainly provides labor and cheap food 
supplies sufficiently for the emerging industrial economies. However, most development 
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economists today hold a common consensus that the agricultural sector no longer only plays a 

passive role and should play an essential role in any development strategy, especially for low-

income emerging countries. Since the last 20 years, Southeast Asia countries have 

experienced increased productivity amid the rapid structural transformations, as indicated by 

increased productivity in the agriculture, manufacturing, and services sectors. It is then 

understandable that a large number of the population in this region is dominated by those who 

look for work (including the female population). The World Bank (2014) and Indonesia-

Investments (2019) report that the number of unemployed young females is higher than the 

unemployment of young males in Indonesia. However, female unemployment has decreased 

faster than male unemployment. Thus, the gender inequality factor likely plays an important 

role in the Indonesian government's decisions. Although many women have contributed to 

education and health, they still tend to work in the informal sector (twice as many as the 

number of men in the sector). Further, most women work for lower wages and are paid less 

than males for similar works. 

Several studies have analyzed the determinants of female labor force participation rate. For 

example, they focus on the contribution of women in the agricultural sector (Er, 2013), the 

decision to become the breadwinner and commit in marriage (Varol, 2017), residential 

ownership (Kizilgöl, 2012), the value of weekly opportunity cost, work experience, 

husband's main job, and work culture (Chodijah, 2008), the number of female residents who 

are still in school and take care of households (Setyowati, 2009), age (Riyadi, 2001; Varol, 

2017; Kizilgöl, 2012; Varol 2017; Chodijah, 2008), fertility (Çatalbaş, 2015; Lee & Chung, 

2008), social status (Riyadi, 2001; Chodijah, 2008), divorce rate (Çatalbaş, 2015), family 

factors particularly caring for children (Chen, Shao, Murtaza & Zhao, 2014; Varol, 2017; 

Chodijah, 2008), and inflation (Niemi & Lloyd, 1981; Özer & Biçerli, 2003; Chen, Shao, 

Murtaza & Zhao, 2014). 

Further, several scholars have already analyzed the different factors that affect the female 

labor force participation rate. For example, wages (Johnson, 2014; Hare, 2016; Sarsi, Putro, 

& Sari, 2014; Özer and Biçerli, 2003), education level (Er, 2013; Hare, 2016; Handayani 

and Majid, 2012; Riyadi, 2001; Varol, 2017; Kizilgöl, 2012; Bozkaya, 2013; Çatalbaş 2015; 

Chodijah, 2008), economic growth (Mujahid & Zafar, 2012; Lechman & Okonowicz, 2013; 

Tsani, Paroussos, Fragiadakis, Charalambidis, & Capros, 2013; Jaba, Sandu, Plopeanu, 

Robu & Istrate, 2017; Tam, 2011; Özer & Biçerli, 2003; Lahoti & Swaminathan, 2013). 

Previous studies on female labor force participation rate demonstrate inconclusive results. 

Furthermore, these studies use different methods and variables related to female labor force 

participation rate in various countries. This study revisits the initial findings and contributes 

to the literature of female labor force participation rate by using a panel data approach since 

Indonesia is an archipelago country with thousands of islands. As such, this study is 

essential to analyze the effect of provincial minimum wages, education level, and economic 

growth on the provincial female labor force participation rate in Indonesia. 

This study is motivated by the need to identify female labor force participation rate in 

Indonesia because of the gaps between males and females workforce in Indonesia. We use 

the panel data analysis such as stationary panel test, ordinary least squares, fixed-effect, and 

random-effect. The time-series period starts from 2014 to 2018, while the cross-sectional 

data covers 34 provinces in Indonesia. This study is arranged in several sections. The 

second section discusses the literature review. The research methods are described in the 

third section. In the fourth section, we present the empirical findings. The fifth section 

follows by discussing the findings. Lastly, the sixth section concludes and presents 

limitations and suggestions for future research. 
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2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
 

2.1 Labor force participation rate 

 

Ehrenberg and Smith (2012) define labor force participation rate as a percentage of the 

workforce relative to the working-age population. Labor force participation rate indicates the 

percentage of the working-age population who are economically active in a region. Several 

factors affect labor force participation rate, including the number of schooling population, the 

number of the population who take care of households, age, wage level, and education level. 

In this study, labor force participation rate refers to female labor force participation rate that is 

measured by comparing the female workforce with the number of the female working-age 

population. More specifically, the number of female workforce from each province will be 

weighted by the number of the female population aged 15 years and over. 

 

2.2 Minimum wage 

 

Minimum wage affects labor force participation rates. Increased minimum wage will reduce 

labor demand, while wage is a compensation for labors for their contributions to productive 

activities. Increased minimum wage motivates labor force to work (Mankiw, 2016). In this 

study, minimum wage refers to provincial minimum wage as legally stipulated by the 

Indonesian Minister of Manpower and Transmigration Regulation No. 7 of 2013 concerning 

minimum wages. Studies on the effect of minimum wages on female labor force participation 

rate demonstrate inconsistent results. For example, Johnson (2014) and Hare (2016) document 

the positive effect of minimum wages on female labor force participation rate. However, 

Sarsi, Putro, and Sari (2014) show that minimum wage negatively affects labor force 

participation rate. Meanwhile, Özer and Biçerli (2003) demonstrate that minimum wage does 

not affect female labor force participation rate. Based on these findings, we propose the 

following hypothesis: 

H1: Provincial minimum wage has a significant effect on female labor force participation 

rate. 

 

2.3 Education level 

 

The number of graduates indicates the availability of an educated population in a region. 

Hence, higher education levels will likely increase labor force participation rate. Samuelson 

and Nordhaus (2009) propose that the wage level of each workforce is always different due to 

different labor quality. The differences in labor quality itself are affected by mental traits, 

physical abilities, the number of graduates (including training), and experience with the most 

instrumental factors are the number of graduates and experience. Because individuals have 

different abilities, those with higher abilities likely contribute more to the productive activities 

and receive higher income as a reward to their contributions. In this study, the average length 

of schooling is the proxy of education level. Studies on the effect of education level on female 

labor force participation rate demonstrate inconclusive results. For example, Er (2013), Hare 

(2016), Handayani and Majid (2012), Riyadi (2001), Varol (2017), Kizilgöl (2012), Bozkaya 

(2013), and Çatalbaş (2015) observe the positive influence of education levels on female labor 

force participation rate. Meanwhile, Chen, Shao, Murtaza, and Zhao (2014) find that 

education level has a negative effect on female labor force participation rate. Lastly, Chodijah 

(2008) documents that education level does not affect female labor force participation rate. 

Based on these findings, the following is the second hypothesis: 

H2: Education level has a significant effect on female labor force participation rate. 
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2.4 Economic growth 

 

Gross national product (GNP) or gross domestic product (GDP) and gross regional domestic 

product (GRDP) measures aggregate economic growth (Mankiw, 2016). In this study, we 

measure economic growth by using the components of the gross regional domestic product of 

each province in Indonesia. Studies on the effect of economic growth on female labor force 

participation rate demonstrate inconsistent results. For example, Mujahid and Zafar (2012), 

Lechman and Okonowicz (2013), Tsani, Paroussos, Fragiadakis, Charalambidis, and Capros 

(2013), Jaba, Sandu, Plopeanu, Robu and Istrate (2017) find the positive effect of economic 

growth on female labor force participation. However, Tam (2011) and Lechman and 

Okonowicz (2013) show that economic growth negatively affects female labor force 

participation rate. Meanwhile, Özer and Biçerli (2003) and Lahoti and Swaminathan (2013) 

demonstrate that economic growth does not affect female labor force participation rate. Based 

on these findings, the following hypothesis was proposed: 

H3: Economic growth has a significant effect on female labor force participation rate. 

 

3. RESEARCH METHODOLOGY 

 

This study uses data from the Indonesian Central Bureau of Statistics publication (2014 to 

2018). The secondary data reveals that the panel data that consists of two parts, namely time-

series and cross-section data. The time-series data are annual data for five years. Meanwhile, 

the cross-section data covers thirty-four provinces in Indonesia. The panel combines cross-

section data and time-series data (Gujarati & Porter, 2012). In terms of panel data, we detect 

data stationarity by using a unit root test that will be observed with the method of  Levin, Lin, 

and Chu (Granger & Newbold, 1974). 

 

Yit = ρiYit-1 + Xitδi + uit (1) 

 

where Yit represents pooled variable, Xit represents exogenous variables in the model, 

including fixed effects or individual trends, i is an autoregressive coefficient, and error it is 

assumed to be a separate idiosyncratic disturbance. Whereas the following is the common-

effect model proposed in this study: 

 

DLFPRit = β0 + β1DWageit + β2DEducit + β3DGrowthit + Uit                                              (2) 

 

where, 

DLFPRit : 
Female labor force participation rate of the i province in year t at first 

difference order 

DWageit : 
The provincial minimum wage of the i province in year t at first difference 

order 

DEducit : Education level rate of the i province in year t at first difference order 

DGrowthit : Economic growth in the i province of year t at first difference order 

β0 : Constant 

β1, β2, β3 : Coefficients of regression 

it : Error term in the i province in year t 

 

Other models that can be applied in panel data regression are the fixed effect model (3) and 

the random effect model (4) (Winarno, 2015). 
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DLFPRit= β1DWageit + β2DEducit + β3DGrowthit + αi + uit (3) 
  

DLFPRit = α + β1DWageit + β2DEducit + β3DGrowthit +  i  +  uit (4) 

 

In a panel data regression, the random-effect model uses the generalized least square method 

while the fixed-effect model and common-effect model use the ordinary least square (Gujarati 

& Porter, 2012). 
 

4. FINDINGS 
 

In this section, we provide several statistical test results. Table 1 displays the results of the 

Levin, Lin, and Chu's unit root test. 
 

Table 1. Unit root test 
 

Variables 
Degree  

of Integration 
p-value* Conclusion 

DLFPR I(1) 0.0000** Panel is stationary 

DWage I(1) 0.0000** Panel is stationary 

DGrowth I(1) 0.0000** Panel is stationary 

DEduc I(1) 0.0000** Panel is stationary 

Notes: 
DLFPR indicates female labor force participation rate at the first-order difference 

DWage indicates provincial minimum wage at the first-order difference 

DGrowth indicates economic growth at the first-order difference 

DEduc indicates education level rate at the first-order difference 

(*) Levin, Lin & Chu 

(**) Significant at a significant level of 1%, 5%, and 10% 
Source: secondary data, processed. 

 

Table 1 indicates that female labor force participation rate has been stationary at the first-

order difference (p-value < the critical value of 0.05). Similarly, the other variables, such as 

provincial minimum wage, economic growth, and education level, have also been stationary 

at the first-order difference. 
 

This study uses the ordinary least squares, fixed effect, and random effect because several 

scholars have indicated that these models are appropriate for our research objectives. The 

panel ordinary least squares is an effective model because it minimizes squared residuals and 

increases the accuracy of the test. Similarly, the fixed effect is an appropriate model to control 

for the province effect. Whereas, the random effect produces more similar outcomes when we 

have time-variant and time-invariant variables. 
 

Table 2. The panel estimations of OLS, fixed-effect, and random-effect 
 

Note: (*) represents the statistical significance level of 1%, 5%, and 10%, respectively. 
Source: secondary data, processed. 

 

Variables 
OLS Regression Fixed-Effect Model Random-Effect Model 

Coef. t-stat. Prob. Coef. t-stat. Prob. Coef. t-stat. Prob. 

DWage 
-4.11E-

06 

-

1.052888 0.2943 6.79E-06 6.692684 0.0000* 7.51E-07 0.125627 0.9002 

DGrowth 0.070345 0.431003 0.6672 0.015819 0.370273 0.7120 0.057567 0.333344 0.7394 

DEduc 7.669807 1.219973 0.2246 9.010197 3.253943 0.0016* 13.16768 1.595674 0.1130 

R2 0.011974 - - 0.439833 - - 0.022386 - - 

DW stat 2.256688 - - 2.644995 - - 2.252658 - - 
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Table 2 presents the results of the fixed-effect and random-effect estimation of the panel OLS. 

We only explain the results of estimations that are more appropriately reported by using the 

fixed effect. We present a method to estimate and predict fixed effects in a panel model when 

N is large and T is small (Gujarati & Porter, 2012). The results of the fixed effect model show 

that the coefficient values of provincial minimum wage and education level are significantly 

positive, implying that these variables positively affect female labor force participation rate. 

Also, the R2 value is 43.98%. The R2 value is generally lower in cross-sectional analysis than 

in time-series models. The R2 value is not too high in a panel data analysis because of the 

heterogeneity of cross-sections. If the panel data is more time-dominant, R2 will be arguably 

higher than when the panel data is more dominantly cross-section (PeiZhi & Ramzan, 2020). 

In the fixed-effect model, it is essential to focus on the constant differences between objects, 

as illustrated by Table 3 below. 
 

Table 3. The cross-section effect 
 

Province Effect Province Effect 

Aceh -0.447000 West Nusa Tenggara 1.035995 

North Sumatra 0.634692 East Nusa Tenggara 0.222775 

West Sumatra 0.534314 West Kalimantan 0.146974 

Bangka Belitung -1.155314 South Kalimantan -10.35619 

Riau Islands 0.752975 Cental Kalimantan -0.285765 

Riau 0.007625 East Kalimantan 1.014211 

Jambi 0.154441 North Kalimantan 0.578412 

Bengkulu 0.256653 Gorontalo -0.438542 

South Sumatra 0.047424 North Sulawesi 1.001024 

Lampung 1.172972 Central Sulawesi -0.702860 

Banten 1.192278 Southeast Sulawesi -0.843480 

Jakarta 0.506324 South Sulawesi -0.117179 

West Java 0.556535 West Sulawesi -0.627755 

Central Java 0.829852 Maluku 0.094102 

Yogyakarta 3.103418 North Maluku 0.809876 

East Java 1.124307 Papua -1.031177 

Bali 0.177077 West Papua 0.051002 
Source: secondary data, processed. 

 

Table 3 shows that about 29.41% of Indonesia's 34 provinces have negative constant values. 

Thus, female labor force participation rate will decrease by its constant value while the 

independent variable is zero. Conversely, 70.59% of Indonesia's 34 provinces have positive 

constant values, suggesting that female labor force participation rate will continue to increase 

by the constant value when the independent variable is zero. 

 

5. DISCUSSION 

 

The results of the fixed-effect model support hypothesis 1 that predicts that provincial 

minimum wage has a significantly positive effect on female labor force participation rate 

(Johnson, 2014; Hare, 2016). In Indonesia, the findings can be explained through the 

monopolistic labor market. Firms in monopsonistic labor markets have to make two hiring 

decisions. First, like firms in competitive labor markets, they need to determine the number of 

labor they hire. This decision is consistent with the profit-maximizing criterion by calculating 

the amount of employment at MRPL = MEL. Second, the firm must consider the wage rate 

required to hire E* workers. In this case, the rate of pay attracts E* workers is W* (note Y on the 

labor supply curve). The firms' labor supply curve reflects the relationship between their future 
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wage levels and the number of workers attracted to work in these firms. Thus, graphically, the 

second decision (e.g., wages) refers to the wage required to attract the profit-maximizing number 

of employees from the labor supply curve. Figure 1 below illustrates the decision. 
 

 
Figure 1. Profit-Maximizing Employment and Wage Levels of Firms Facing  

Monopsonistic Labor Markets 
Source: Ehrenberg and Smith (2012) 

 

In the monopsonistic labor markets, minimum wages will increase average costs and reduce 

marginal spending. Hence, marginal costs will also be lower to encourage firms to increase 

outputs. Also, firms will pay higher wages to improve the product quality made by their 

workers. In other words, higher wages will be attractive to prospective workers because they 

arguably indicate better job opportunities, particularly for women. 

 

The fixed-effect model also supports hypothesis 2 that predicts that education level positively 

affects female labor force participation rate (Er, 2013; Hare, 2016; Handayani & Majid, 2012; 

Riyadi, 2001; Varol, 2017; Kizilgöl, 2012; Bozkaya, 2013; Çatalbaş, 2015). In Indonesia, 

female workers who enter the labor market are those who belong to certain education levels. 

Table 4 below demonstrates the results. 

 
Table 4. The impact of female workforces' education levels on economic growth (2014 to 2018) 

 

Variable Coefficient Std. Error t-Statistic Prob. 

No Schooling -1.556743 0.973157 -1.599683 0.3557 

Not Yet Completed Primary 

School -1.745410 1.607650 -1.085690 0.4739 

Primary School 7.666874 4.854520 1.579327 0.3593 

Junior High School -5.873665 0.318850 -18.42140 0.0345* 

General Senior High School -8.397181 1.030208 -8.150955 0.0777** 

Vocational Senior High School 5.689910 0.304537 18.68381 0.0340* 

Vocational Tertiary Degree 3.964738 3.435285 1.154122 0.3677 

University Degree -1.229389 1.956617 -0.628324 0.5940 

Note: (*), (**) denote significance at the level of 5% and 10%, respectively 
Source: secondary data, processed. 
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Table 4 shows that the absorption of female workforce increases employment opportunities 

for those who have education levels that match and link better with available employment 

opportunities such as vocational senior high school and tertiary degree. The findings 

indicate the increased need for specialized skills and competencies (Alamro & Al-dala'ien, 

2016; Dimian et al., 2018). Hence, increased economic growth is likely followed by increased 

employment opportunities for women in certain education levels such as junior high school, 

general senior high school, and vocational senior high school. In Indonesia, the absorption 

of female workforce is evident only in certain education levels, thus illustrating that better 

link and match between education and employment increase female workforce. 

 

Further, the fixed-effect model does not support hypothesis 3 that predicts that economic 

growth affects female labor force participation rate (Özer & Biçerli, 2003; Lahoti & 

Swaminathan, 2013). In Indonesia, the female workforce participation rate only increases in 

certain age groups, as illustrated in Table 5 below. 

 
Table 5. The impact of female workforces' age groups on economic growth  

(2014 to 2018) 
 

Variable Coefficient Std. Error t-Statistic Prob. 

15-19 -0.06 0.0524 -1.14 0.459 

20-24 3.523 1.8833 1.87 0.313 

25-29 -7.092 2.9157 -2.43 0.248 

30-34 16.98 1.0671 15.91 0.04* 

35-39 67.325 3.9926 16.86 0.038* 

40-44 -42.7 2.5837 -16.53 0.038* 

45-49 11.228 6.4866 1.73 0.334 

50-54 -11.15 5.3065 -2.1 0.283 

55-59 3.422 4.2583 0.8 0.569 

60+ 0.5142 0.5834 0.88 0.443 

Note: (*) Significant at the level of 5%. 
Source: secondary data, processed. 

 

Table 5 indicates that the absorption of female workforce is much more evident in certain age 

groups. More specifically, the results show that the 35-39 years old group has the highest 

coefficient of 67.325 percent, thus implying that increased female workforce in this age group 

is not followed by an increase in the overall (national) female workforce. This condition 

illustrates that increased economic growth does not increase national female workforces. 

 

6. CONCLUSIONS 

 

Female labor force participation rate is an important issue in Indonesia. The Indonesian 

population is dominated by those who look for works (including women). Also, the gap 

between men and women still exists in the Indonesian labor market. However, the male labor 

force participation rate was relatively stagnant in current years, while the female labor force 

participation rate revealed a significant increase. The figures suggest that women contributed 

increasingly to the Indonesian economy. Using the fixed-effect model, we document that 

provincial minimum wage and education levels have significantly positive effects on female 

labor force participation rate. However, economic growth has no significant effect on the 

female labor force participation rate. In other words, our empirical findings support 

hypotheses 1 and 2 but not hypothesis 3. 
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In the Indonesian case, the monopolistic labor market causes female labor force participation 

rate to increase. Also, the link and match between education and employment facilitates 

female labor force participation rate to increase. However, the absorption of female labor 

forces by specific age groups explains the fact that economic growth does not affect female 

labor force participation rate. 

From the policy perspective, the Indonesian central and provincial governments need to 

maintain minimum wages to motivate and help women earn decent wages and increase female 

workers' competence through education that enhances human resource quality (human 

investment). Furthermore, arrangements regarding the working age and work experience of 

female workers are necessary to facilitate the availability of qualified female workforce. Thus, 

the Indonesian government needs to consider minimum wages, education, work age, and work 

experience as policy instruments to increase female labor force participation rate. 

As an archipelago country, the Indonesian central government inherently has spans of control 

problems with its local governments. Furthermore, Indonesia also implements the 

decentralization policy that delays the adoption of macro policies (e.g., labor policy). 

Consequently, the central government needs more adjustment time to ensure the synergy and 

harmonization between policies when implementing its policies to local governments. Thus, 

future studies need to consider the dynamic panel data to gain a better understanding of the 

short-run determinants of female labor force participation rate in each Indonesian province. 
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