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Abstract—Electronic commerce is an excellent capital to 

support the Indonesian economy. However, e-commerce can 

shift the demand for labor through the reduction of 

conventional or retail employment and increase the demand for 

labor in the fields of Information, Communication, Technology, 

and knowledge (ICTD) which has the potential to increase 

unemployment. However, there has been no empirical research 

that discussed the impact of e-commerce on the shifting demand 

for labor in Indonesia. The purpose of this research is to find 

out the description and the factors that influence the demand 

for ICTD and conventional labor in Indonesia year 2015 - 2017. 

The statistical method used is panel data regression. This study 

proves that shifts in labor demand have occurred in Indonesia. 

E-commerce has a positive and significant effect on the demand 

for ICTD labor and negative and significant effect on the 

demand for conventional labor. Based on this research, the 

government needs to prepare public access facilities to be able 

to take advantage of e-commerce. 

Keywords—Shifting of labor demand, e-commerce, and panel 

data regression 

I. INTRODUCTION 

As human life develops, there are new technologies 
growth in Indonesia. The latest technology penetration in 
Indonesia is often called "Industry 4.0", which is the fourth 
stage of the first industrial revolution that took place in the 
United Kingdom [21]. According to President Joko Widodo 
[19], the industry 4.0 has encouraged technological 
innovations that have disrupted or given fundamental 
changes to people's lives. The Minister of Industry, 
Airlangga Hartarto, stated that one form of industry 4.0 in 
Indonesia is electronic commerce (e-commerce) [15]. 
According to the World Trade Organization (WTO) (1998), 
e-commerce can be interpreted as the use of the internet to 
conduct business transaction activities both nationally and 
internationally [30]. E-commerce has become very popular 
in the era of globalization due to the widespread use of the 
internet. 

Based on data from the World Bank [28], the percentage 
of internet users from the Indonesian population shows a 
trend that has increased rapidly from 1994 to 2017 along with 
the increasing population each year [30]. According to 
Managing Director of Google Indonesia, in Google's 
research [14], "Indonesia is a country that its internet user 
population will grow very rapidly in the next 10 years”. In 
fact, according to the deputy governor of Bank Indonesia [2], 
e-commerce revenue growth is considered very important 
and has the potential to make a major contribution to the 
Indonesian economy. Supported by Ham & Atkinson      

[13], Suyanto [26], Schneider [20], Fraumeni [10], and 
Subramani [25]. 

In this regard, Economic Comission for Latin America 
and the Caribbean (ECLAC) [9] and Biagi & Falck [5] state 
that the creation of technology-based employment occurs 
due to the inclusion of technological advances in the form 
of e-commerce. However, Terzi says that beside e-
commerce is able to create jobs, it is also able to cause job 
losses [27]. New jobs will be generated in the technology, 
information and communication sectors, while job losses 
will occur in the retail sector, post office, and travel agency 
funds. However, this might be different for each country. 
This was supported by Cardullo who said that in the short 
term, the introduction of new technology would reduce jobs 
because productivity increased but the market did not 
increase, so only a small number of workers were able to 
meet market demand [18]. Most jobs which are reduced 
explained by Americo & Veronico are a part of retail  
sector [3]. 

Based on previous statements, it is suspected that there 
is an influence of e-commerce on the shifting of labor 
demand in Indonesia. However, as far as the author's 
knowledge, there is no research available in Indonesia that 
discusses the influence of e-commerce on shifting labor 
demand empirically or using data and statistics. Therefore, 
research is needed to discuss the influence of e-commerce 
on the shift of labor demand empirically. So, the purpose of 
this study, are: 

1) Understanding the description of ICTD and 
conventional labor demand, e-commerce, and the 
variables that affect other labor demand in Indonesia 
from 2015 to 2017. 

2) Analyzing the influence of e-commerce and other 
variables on the demand for ICTD and conventional 
labor in Indonesia in 2015-2017. 

Based on previous studies, generally the independent 
variables used are the number of sellers and buyers of 
goods and services online (e-commerce users), education 
(mean years schooling), wages (mean wage of ICTD 
worker), and road length as accessibility infrastructure. In 
this study, the dependent variables used are two, namely the 
demand for labor from conventional workers and ICTD 
workers. 

Besides the selection of variables, the difference of 
previous related studies and this study is there are no similar 
studies that have focused on Indonesia, the country with a 
very rapid digital market development. This research is very 
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necessary because it can detect the influence of e-commerce 
on the shift in demand for conventional labor to the demand 
for ICTD workforce in Indonesia. 

II. DATA AND METHODOLOGY 

The scope of this research is all provinces (34 provinces) 
in Indonesia with the 2015 to 2017 research period due to 
data limitations. The data used are sourced from the 
SAKERNAS and SUSENAS survey micro data estimates, 
some of which come from BPS Publication data. The 
analytical method used is descriptive analysis using graphs 
and inferential analysis using panel data regression. The 
following is a panel data regression model with research 
variables in general. 

Model I: 

𝐿𝑁𝐼𝐶𝑇𝐷𝑖𝑡 = 𝛼 + 𝛽1𝐿𝑁𝐸𝐶𝑂𝑀𝑖𝑡 + 𝛽2𝐿𝑁𝑀𝑌𝑆𝑖𝑡 + 
𝛽3𝐿𝑁𝑊𝐴𝐺𝐸𝑖𝑡  + 𝛽4𝐿𝑁𝑅𝑂𝐴𝐷𝐿𝐸𝑁𝐺𝑇𝐻𝑖𝑡 + 𝑢𝑖𝑡         (1) 

Model II: 

𝐿𝑁𝐶𝑂𝑁𝑉𝐸𝑁𝑖𝑡 = 𝛼 + 𝛽1𝐿𝑁𝐸𝐶𝑂𝑀𝑖𝑡 + 𝛽2𝐿𝑁𝑀𝑌𝑆𝑖𝑡 + 
𝛽3𝐿𝑁𝑊𝐴𝐺𝐸𝑖𝑡  + 𝛽4𝐿𝑁𝑅𝑂𝐴𝐷𝐿𝐸𝑁𝐺𝑇𝐻𝑖𝑡 + 𝑢𝑖𝑡                  (2) 

 

Where, 
𝛼 :  intercept 
𝛽1, 𝛽2, … , 𝛽4 : slope coefficient for each independent 

variable 

𝐿𝑁𝐼𝐶𝑇𝐷𝑖𝑡 : the natural logarithm of the number of 

ICTD-based workers for all workers in the 
i-th province and t-th year 

𝐿𝑁𝐶𝑂𝑁𝑉𝐸𝑁𝑖𝑡 : the natural logarithm of the number of 

conventional-based workers for all 
workers in the i-th province and t-th year 

𝐿𝑁𝑀𝑌𝑆𝑖𝑡 : the natural logarithm of mean years 

schooling of workforce in the i-th province 
and t-th year 

𝐿𝑁𝐸𝐶𝑂𝑀𝑖𝑡 : the natural logarithm of number of e- 

commerce users in the i-th province and t- 
th year 

𝐿𝑁𝑊𝐴𝐺𝐸𝑖𝑡 : the natural logarithm of mean wage of 

ICTD workers in the i-th province and t-th 
year 

𝐿𝑁𝑅𝑂𝐴𝐷𝐿𝐸𝑁𝐺𝑇𝐻𝑖𝑡 : the natural logarithm of sum of length 

of road in the i-th province and t-th year 

𝑢𝑖𝑡  :  error component in the i-th province and t-

th year 

i  :  34 province in Indonesia 

t  :  2015, 2016, and 2017 

The operational definitions of these variables are as 
follows: 

1) Shifting of labor demand 

The demand for labor is the number of the workforce 
with employment status [6]. ICTD-based workers are 
workers who in their jobs involve expertise in technology, 
information, communication, and expertise in certain 
knowledge [5,18]. Expertise in technology, for example data 
scientist, while expertise in certain knowledge, for example 

business intelligence. The demand for ICTD workforce is the 
number of workers based KBJI code 2 and 3. Conventional 
based workers are workers who in their jobs can slowly be 
replaced with machines and digital [16]. Examples are 
shopkeepers, manual laborers, and so on. The demand for 
conventional labor is the number of workers based KBJI 
code 5 and 9. In this study, the variables to be included in the 
model as the dependent variable are worth the natural 
logarithms of each number of requests for ICTD and 
conventional labor. 

2) Mean years schooling of workforce 

As technology develops, an increasingly skilled labor is 
needed to operate the technology. Thus, the demand for 
technology skilled labor increases, and the demand for 
technology unskilled labor decreases [6]. 

Education strongly reflects the quality of the workforce 
itself. This is in accordance with the labor demand theory 
which explains that the level of quality of labor is in 
education and skills. The quality of the population related to 
education can be measured using the Human Development 
Index (HDI) or the mean years schooling (MYS), but it is 
more often used the mean years schooling. Therefore, 
because in this study the intended population is the labor 
force, the quality of the workforce can be measured using 
MYS. The MYS workforce is formulated as follows. 

 
 

where length of school defined by: 

 Never go to school = 0 

 During education in elementary school up to bachelor 

degree = conversion of last diploma + last class - 1 

 During education of master or doctor = conversion of 

the last diploma + 1 

 Not going to school anymore = conversion of the last 
diploma 

3) Number of e-commerce users 

E-commerce is a means for producers or traders to sell 
their products online or through certain media using the 
internet. E-commerce in this case prioritizes e-commerce 
with the business to consumer model. In other words, 
specifically for transactions that occur between producers 
and consumers. One of the variables that can record the 
existence of e-commerce activities in Indonesia is the 
number of e-commerce users or the number of residents 
who use the internet to sell or buy goods online. 

4) ICTD mean wage 

In this study, the wage is the mean wage or salary of 
workers in all regencies/cities in one province. So that the 
mean wage of ICTD workers is the mean wage received by 
ICTD workers in all regencies/cities in each province in 
Indonesia. The mean wage can represent the level of wages 
in an industry, so it is good to be used in this study [31]. 
The optimal amount of labor used can be influenced by the 
wage rate. If the wage rate decreases, the labor force 
requested will increase. Likewise, conversely the higher the 
wage level, the requested labor will be lower [6]. 
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5) Length of road 

Regional accessibility in this study is the quantity of 
facilities and infrastructure in an area that reflects the quality 
of the area concerned, such as the length of the road, the 
number of schools, the number of hospitals, and others. In 
this study, the accessibility in question is the length of the 
road in one province. The more attractive a region means to 
have good transport infrastructure and accessibility, the more 
employment will be absorbed. Conversely, the less 
infrastructure and accessibility of an area, the smaller the 
absorption of its workforce. This is because of the ease of 
travel [8]. 

III. RESULT AND DISCUSSION 

Based on the graph in figure 1, e-commerce users, the 
mean wage of ICTD workers, and length of road show a same 
direction pattern each year, which is also in line with the 
development of ICTD labor demand, but not too visible in 
the development of demand for conventional labor. Whereas, 
the workforce's MYS has the same pattern of conventional 
labor development. This pattern of development is precisely 
the opposite of the demand for conventional labor, but it is 
not in line with the demand for ICTD labor. 

The development of e-commerce in accordance with 
Borjas's theory [6] and research from Terzi [27], Biagi & 
Falck [5], and Cardullo [7] states e-commerce is able to 
increase the demand for labor with ICTD capabilities. 

Besides e-commerce, Borjas [6] explains that the quality 
of the workforce (MYS), greatly influencing the demand for 
labor, because companies will tend to recruit high-quality 
workforce because it tends to produce high productivity. The 
development in the same direction as the mean wage and the 
demand for ICTD contradicts Borjas's theory [6], but 
supported by Biagi & Falck [5] in his research stating wages 
have a direct effect on labor demand, because the higher the 
ICTD wages, the greater the motivation workforce to get jobs 
in the ICTD sector that have high wages. For the road length, 
Moller & Zierer [17] explained that the longer the road in an 
area, the greater the accessibility of the community in the 
area. So that, firms can absorb new workers more. 

Besides analyzing using graphics, this study also 
discusses inferential analysis using panel data regression. 
The panel data regression model that has been selected is 
used to explain the relationship and the effect of independent 
variables on the dependent variable. Based on the previous 
test results, the chosen model is the Fixed Effect Model 
(FEM) and the estimated method of Feasible Generalized 
Least Square (FGLS) with Seemingly Unrelated Regression 
(SUR). The model estimation in the form of the equation 
produced is: 

Model I: 

𝐿𝑁𝐼𝐶𝑇𝐷 ̂ 𝑖𝑡 = (4,64 + �̂�𝑖∗) + 0,12𝐿𝑁𝐸𝐶𝑂𝑀𝑖𝑡∗ − 
0,32𝐿𝑁𝑀𝑌𝑆𝑖𝑡 + 0,04𝑊𝐴𝐺𝐸𝑖𝑡 + 
0,64𝐿𝑁𝑅𝑂𝐴𝐷𝐿𝐸𝑁𝐺𝑇𝐻𝑖𝑡∗                   (4)  

 

Model II:  

𝐿𝑁𝐶𝑂𝑁𝑉𝐸𝑁 ̂ 𝑖𝑡 = (20,81 + �̂�𝑖∗) − 0,14𝐿𝑁𝐸𝐶𝑂𝑀𝑖𝑡∗ − 
2,08𝐿𝑁𝑀𝑌𝑆𝑖𝑡∗ + 0,13𝐿𝑁𝑊𝐴𝐺𝐸𝑖𝑡 + 
0,05𝑅𝑂𝐴𝐷𝐿𝐸𝑁𝐺𝑇𝐻𝑖𝑡                       (5)  

*significant in 5% 

TABLE I.  INDIVIDUAL FIXED EFFECT 

 

Province 

Model 

Effect 
I 

Model 

Effect 
II 

 

Province 

Model 

Effect 
I 

Model 

Effect 
II 

Aceh 0.015 0.303 Nusa 
Tenggara 

Barat 

0.315 0.118 

Sumatera 
Utara 

0.264 1.509 Nusa 
Tenggara 
Timur 

-0.165 -1.086 

Sumatera 
Barat 

-0.123 0.376 Kalimantan 
Barat 

-0.344 -0.249 

Riau -0.146 0.702 Kalimantan 
Tengah 

-0.543 -0.569 

Jambi -0.249 -0.147 Kalimantan 
Selatan 

-0.029 0.074 

Sumatera 
Selatan 

0.252 0.723 Kalimantan 
Timur 

0.052 0.330 

Bengkulu -0.409 -0.849 Kalimantan 

Utara 

-0.812 -1.812 

Source: BPS, processed 

Fig. 1. E-commerce users (tens of thousands people), ICTD mean wage (million rupiahs), MYS (years), road length (thousand km), and 

the demand of ICTD and conventional workers 2015-2017 
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Province 

Model 

Effect 
I 

Model 

Effect 
II 

 

Province 

Model 

Effect 
I 

Model 

Effect 
II 

Lampung 0.043 0.616 Sulawesi 
Utara 

-0.317 -0.309 

Kepulauan 
Bangka 
Belitung 

-0.588 -0.991 Sulawesi 
Tengah 

-0.422 -0.652 

Kepulauan 
Riau 

0.247 -0.237 Sulawesi 
Selatan 

0.050 0.601 

DKI 
Jakarta 

1.399 2.269 Sulawesi 
Tenggara 

-0.252 -0.745 

Jawa Barat 1.583 3.117 Gorontalo -0.541 -1.614 

Jawa 
Tengah 

1.024 2.395 Sulawesi 
Barat 

-0.693 -1.983 

DIY 0.827 0.626 Maluku -0.376 -1.416 

Jawa Timur 1.043 2.705 Maluku 
Utara 

-0.698 -1.906 

Banten 1.338 1.675 Papua Barat -0.904 -1.879 

Bali 0.363 0.619 Papua -1.202 -2.312 

 

Because the chosen model is the FEM model, there are 
fixed cross-section or individual effects in this model which 
are provinces. After comparing the effects of individu, in 
both models, West Java is the biggest individual effect, and 
Papua is the lowest. This means that on average, if all 
provinces have the same number of e-commerce users, the 
same workforce MYS, the same mean wage of ICTD 
workers, and the same length of road, then the province with 
the highest number of ICTD and conventional labor demand 
changes in Java West, while the lowest number occur in 
Papua. 

In model I, the effect of the number of e-commerce users 
on the value of shifting labor demand is positive, meaning 
that the more e-commerce users, the more the number of 
ICTD worker demands increase. This positive influence is in 
accordance with the research by Terzi [27], Biagi & Falck 
[5], and Americo & Veronico [3] who say that e-commerce 
can create new jobs so as to be able to increase the number 
of workers especially in the ICTD sector. As more e- 
commerce activities as part of technology, more workforce 
is needed to operate technology related to e-commerce. So, 
needed skilled workers in the field of technology and 
information. In addition, e-commerce is not only about 
technology and information, but also has a strong 
relationship with communication networks and business 
knowledge that require communication and knowledge 
experts [18]. 

In model II, the influence of the number of e-commerce 
users on the value of the shift in labor is negative, meaning 
that the more e-commerce users, the less the number of 
requests for conventional labor. This negative influence is in 
accordance with the research by Americo & Veronico which 
says that e-commerce can automate a portion of conventional 
work in the retail sector [3]. As more e-commerce activities 
become part of technology, more technology is needed 
related to e-commerce. This technology will automate part of 
the work in the retail sector that is not needed. This causes a 
reduction in the need for conventional labor. So, e-commerce 
is able to reduce the demand for conventional labor. 

Both models show different direction of influence from 
e-commerce on each independent variable. Model I shows 
that e-commerce is able to increase the demand for ICTD 
workers, while model II shows that e-commerce is able to 
reduce the demand for conventional labor. This difference in 
direction of influence shows that there is a shift in the 
demand for conventional labor to ICTD labor in Indonesia. 

Based on the estimation results, in model I the value of 
the e-commerce user variable slope or coefficient is 0.12, and 
in model II is -0.14. This means that on average when e- 
commerce users increase by one percent, it will cause the 
number of ICTD labor demand to increase by 0.12 percent 
and the number of conventional labor demand decreases by 

0.14 percent. The influence of e-commerce on increasing 
demand for ICTD labor is 0.02 percent smaller than the effect 
on decreasing demand for conventional labor. This shows 
that e-commerce has a greater effect when reducing the 
demand for conventional labor rather than increasing the 
demand for ICTD labor. 

Beside the e-commerce influence, at the same time, 
model II also shows the negative influence of MYS on the 
demand for conventional and significant labor. This shows 
that the smaller the mean years schooling, the greater the 
demand for conventional labor. These negative effects are 
discussed by Aerden et al, where as time goes by, labor 
competition is getting tougher because of the increasing 
population and growing technology [1]. With the 
development of technology, labor is needed with adequate 
education so as to realize good quality education. A good 
quality workforce that will always survive in the labor 
market. Therefore, the MYS workforce can reduce the 
demand for conventional labor, because conventional labor 
is dominated by people with less education. Based on the 
estimation results which is significant, in model II is -2.08. 
This means that on average when the mean years schooling 
workforce increases by one percent, it will cause the number 
of conventional labor demand decreases by 2.08 percent. 

For the ICTD mean wage, in model II, the effect of the 
mean wage of ICTD workers is negative, meaning that the 
higher the mean wage of ICTD workers in a province, the 
lower the number of ICTD labor demand. This negative and 
significant influence is in accordance with the research by 
Biagi & Falck in his research stating that wages have an 
effect on the demand for labor, because the higher the wage 
of ICTD, the greater the motivation of workers to get jobs in 
the field of ICTD that have high wages [5]. With the 
increasing demand for ICTD labor, jobs in conventional 
fields fail to compete and will reduce the demand for labor. 
Based on the estimation results in model II is -0.13. This 
means that on average when the mean wage for ICTD 
increases by one percent, it will cause the number of 
conventional labor demand decreases by 0.13 percent. 

For the road length, models I shows that the effect of the 
length of the road on the value of shifting labor demand is 
positive, meaning that the length of the road increases in a 
province, the higher the demand for ICTD and conventional 
labor. This positive influence is in accordance with the 
research by Terzi [27] and Biagi and Falck [5] who say that 
the accessibility can create access to the community so that it 
can increase the opportunities for community access. 
Opportunities for greater community access can encourage 
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ease of obtaining employment opportunities, thereby 
increasing employment [17]. Based on the estimation results 
which is significant, in model I the slope value or coefficient 
of road length variable is 0.64. This means that on average 
when the length of the road increases by one percent, it will 
cause the number of ICTD labor demand to increase by 0.64 
percent. 

IV. CONCLUSION 

Based on the analysis, there are several things that can 
be taken. Based on the picture of shifting labor demand and 
other variables, nationally in the 2015-2017 period, it is clear 
that there is an increase in the demand for ICTD labor, but 
there is no clear effect of the decline in demand for 
conventional labor in line with the increased demand for 
ICTD labor. 

Complementing this, it was concluded that the shift in 
labor demand actually took place in Indonesia and was 
influenced by factors such as e-commerce users, the mean 
wage of ICTD workers, the mean years schooling of the labor 
force, and road length. 

Based on these conclusions, the suggestions put forward 
by the author both towards future research, as well as on 
government policies are: 

1) Government should prepare the workforce to compete in 
the labor market especially in the demand for ICTD- 
based labor, support the development of e-commerce 
use and development of infrastructure (roads) especially 
in regions which are still lack of accessibility. 

2) For further research, we can try to use the spatial panel 
regression method to overcome if there is a spatial 
dependence detected on the variables used, and use e- 
commerce transaction variables or use a percentage of e- 
commerce users to get a better estimate of the population 
in longer period. 
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