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Abstract

This study investigates the impact of investment in education and digitalization on labor productivity
in four emerging market countries in Southeast Asia (Indonesia, Malaysia, the Philippines, and
Thailand). The study uses dynamic panel data (2000-2023) and fixed effects models to examine the
effects of education investment (proxied by average schooling attainment) and digitalization (proxied
by internet penetration) on labor productivity (measured by GDP per employed person). The findings
show that current labor productivity is strongly influenced by labor productivity in previous years.
Education investment does not show a significant effect on overall labor productivity. However,
Malaysia and the Philippines show that the percentage of internet users, which reflects digital literacy,
significantly affects their workforce productivity. In contrast, the percentage of internet users in
Indonesia and Thailand does not yet fully reflect digital literacy, which can significantly affect
productivity. Further analysis shows that education investment and digitalization jointly significantly
affect labor productivity in all countries studied.
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A. INTRODUCTION Technology is considered an endogenous factor

because it

Productivity is a crucial factor in a nation's
economic growth. Investing in human resources
through education, healthcare, skills training,
and information provision empowers individuals
to contribute effectively to economic activities
(Becker, 1962a; Schultz, 1961).

A competent workforce, shaped by
skills
education, is key to higher productivity (Baharin
et al.,, 2020; Wahyuni & Monika, 2017). Thus,

building public education is an effort to produce

knowledge and acquired through

quality and productive workers because the level
of worker productivity will affect the level of
wages received (Dini & Aji, 2022).

Interpreting knowledge as one of the factors
of production can explain that increasing
productivity is directly related to investment in
human & Brand, 2016).

resources (Brezis

results from human knowledge
development itself. Studies conducted by Romer
(1990) and supported by Matthess dan Kunkel
(2020) show that Technology acts as a medium
for incorporating knowledge into machines,
enhancing labor efficiency (Mankiw et al., 2016)

The
production costs (ARK Investment Management,

decline in software and robot
2016) and the emergence of new jobs created by
the internet underscore the transformative
power of Technology. While some jobs are
replaced by automation, new opportunities are
created, requiring different skills and capabilities.

The Industry 4.0 revolution, characterized
by integrating information and communication
technology into various industries, has
significantly  altered  production = models

(Nurjanah et al., 2017). This revolution has
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models, shifting from
conventional to digital or virtual processes.
Artificial

production machines automate tasks, while the

impacted business

intelligence  (Al)  powered
Internet of Things (loT) facilitates distribution,

and  Self-Service  technology @ empowers
consumers (Ferschli et al., 2021).

Digitalization's impact on the labor market is
undeniable. Increased accessibility to digital
technologies due to improved infrastructure
fosters the emergence of informal jobs and
disrupts traditional roles. Jobs like YouTubers,
streamers, and product reviewers exemplify the
new opportunities created by the digital era,
while jobs like motor vehicle assemblers are
partially replaced by robots, leading to the
emergence of new roles like robot technicians
and Al specialists Bejakovi¢ dan Mrnjavac (2020).

The OECD and ILO report (2019) revealed
that the proportion of informal workers in the
Arab and Asia Pacific regions has reached 68%.
The 2016 World Development Report highlights
three key ways in which digitalization impacts
businesses, individuals, and governments: firstly,
through inclusivity, it reduces information access
costs, expands markets, creates jobs, and
increases access to public services. Secondly,
digitalization fosters efficiency by streamlining
resource utilization. In businesses, it can replace
workers or non-ICT capital with robots or ICT
capital while increasing worker productivity.
Within the government, it improves service
delivery through information management
systems and online services. Finally, digitalization
drives innovation by fueling competition in the
business world, promoting product innovation
and new ways to assess consumer welfare
through rating systems and social media.

The rapid development in the internet
in four emerging market

penetration rate

countries in  Southeast Asia—Indonesia,
Malaysia, the Philippines, and Thailand—stands

as a phenomenon that captures attention and

Source: World ‘Ban'k, drawn by author’s 2023
Figure 1. Individuals using Internet % of
population 2000-2023

reflects the success of efforts to enhance internet
accessibility and affordability in the region. For
instance, in the year 2000, the percentage of
internet users in Indonesia was a mere 3.5%,
whereas in 2023, this figure experienced a
significant surge, reaching 77.0%, marking a
remarkable growth of 73.5%.

A similar trend is observed in Malaysia, the
Philippines, and Thailand, with each country
showing impressive growth in the percentage of
internet users. The key drivers behind this
phenomenon involve  advancements in
information and communication technology,
decreased hardware and software costs,
increased penetration of telecommunication
networks, and government policies supporting
the development of internet infrastructure.

Nevertheless, it is crucial to scrutinize that
while these figures depict success in providing
connectivity, substantial questions arise
regarding the actual impact on the digital literacy
of the local population. In this perspective, the
increase in the percentage of internet users not
only reflects the growth in the number of users
but also raises questions about the extent to

which
effectively adopt this.

society can comprehend and
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2023

Source: UNDP, drawn by author's 2023
Figure 2. Mean years of schooling 2000-2023

This research hypothesizes that a synergistic

relationship exists between education
investment, internet access equality, and digital
literacy in enhancing workforce productivity.
Increased education investment strengthens
knowledge and skills, while improved internet
access facilitates knowledge acquisition and skill
development. This combined effect fosters
digital literacy, ultimately leading to higher
productivity.
However, based on several research results in
Indonesia, there is still a mismatch between the
ability and the field of work carried out as well as
differences in the quality of majors and
educational institutions still have a significant
influence on the unevenness of worker income in
Indonesia (Wahyuni & Monika, 2017). In the long
run, higher education no longer determines
competence or is no longer fully correlated with
the measure of ability to produce goods and
services (Baharin et al., 2020). This indicates a
fundamental educational problem, where the
length of time taken to achieve higher education
does not guarantee that college graduates can
become workers who are ready to enter the
workforce (Chalid, 2016).
Understanding the complex interplay
between these factors is crucial for policymakers
to develop effective strategies for enhancing
productivity and promoting economic growth in

Southeast Asia. This research aims to provide

valuable insights into this dynamic relationship,
informing policy decisions and interventions to
ensure that digital transformation benefits all
workforce segments.

B. LITERATURE REVIEW

According to Nicholas Gregory Mankiw,
labor productivity is defined as Y/L, which is the
amount of output divided by the number of
workers used. Labor productivity depends on
total factor production growth and the capital-
labor ratio. To obtain the output per worker
figure as a measure of labor productivity, the
formula used is:

T (Ka) O 1
L Y. Ly it (1)
where % is output per worker (labor
it
productivity), % is the physical capital-output
it

. Hi.
ratio, L—” is the number of human resources per
it

worker, and A_it still represents the level of
aggregate efficiency in the economy. As
suggested by (Hall & Jones, 1999; Hsieh &
Klenow, 2010; Klenow & RodriAguez-Clare, 1997;
Mankiw et al.,1992), using the physical capital-
output ratio as opposed to the physical capital-
labor ratio is more natural for interpreting long-
term analysis. Specifically, the physical capital-
output ratio is proportional to the investment
rate along the balanced growth path. It also helps
us to control for indirect effects on physical
capital accumulation that may occur when there
are exogenous changes in aggregate efficiency
(Mendez, 2020).

In  endogenous growth theory, the
economy’s productivity can be simply written as

follows:

where Y is the output, K is the capital stock, and
A is a constant that measures the output
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produced for each capital unit. Note that this
not exhibit the
property of diminishing returns to capital. An

production function does

additional unit of capital produces an additional
output unit, regardless of how much capital is
used. The this
endogenous growth model and the exogenous

main difference between

Solow growth model is the absence of
diminishing returns.

The absence of diminishing returns is based
on the approach (Romer, 1990) to the variable K,
which is no longer interpreted only as a stock of
economic factories and equipment but is
interpreted more broadly. The best example that
can be used is when interpreting knowledge as
one type of capital. Knowledge is the primary
input for the economy's production in producing
goods and services and new knowledge.
Knowledge can increase capital returns based on
the rate of innovation in science and Technology
in recent decades. The reinforcement of this
theory is a two-sector model that considers the
production function in manufacturing companies
and the production function in educational
institutions. Then the equation for accumulating
resources used is:

Y =F[K,(1 — WLE]oovooereiveerenn (3)
as a production function in manufacturing
companies
as a production function in educational

institution research
as a resource accumulation

where p is the fraction of the workforce in
educational institutions, and 1-u is the fraction in
the manufacturing sector. E is knowledge
resources (as a determinant of labor efficiency)
and is a function that shows how knowledge
development depends on the fraction of the
workforce in educational institutions. If physical

capital K is combined with effective labor in the

sector [(1-p)LE], then the

production output of goods and services will

manufacturing

increase (Y). Therefore, this model can produce
persistent growth without assuming changes in
production functions on exogenous factors.
Persistence is obtained because new knowledge
continues to be produced in educational
institutions.

Human resource investment is an action
that places humans as resources that are
expected to be able to influence the high or low
real income in the future. Investments can be
made in education, health, training and providing
good economic information. Research conducted
by Gary Stanley Becker, who tried to observe the
money return from high school and higher
education levels in the United States, produced a
general analysis of human capital investment
theory (Becker, 1962a).

Education investment is divided into two
based on the investor: private investment and
public investment. Private investment is a type of
education investment carried out by an
individual who takes or obtains formal and non-
formal education. Meanwhile, public investment
is an education investment made by a certain
allocated for

community or government

educational institutions, educational
infrastructure such as school buildings, public
libraries, training places and financing assistance
such as free books and uniforms and can take
various other forms. Of course, education also
directly contributes to welfare. For example,
education  increases empowerment and
autonomy in key areas of life, such as the capacity
for civic engagement, making decisions about
one's own health care, and the freedom to
choose one's own partner rather than an
arranged marriage. However, the basic human
capital approach focuses on the indirect ability to
improve welfare by increasing income. In this
section, the point is illustrated with education

investment where an educated person can have
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wider opportunities to get a job even have the
ability to open their own job field (Todaro &
Smith, 2014).

In principle, an alternative method for
estimating investment in human resources is to
look at education results compared to the costs
Where
possessed by investing in human resources,

incurred. some new abilities are
which then represent humans and, therefore,
cannot be sold out whatever approach is used in
the labor market by influencing the number of
wages received. Someone who will decide to
invest in education must first calculate the costs
and benefits that will be received. If the benefits

received can exceed the costs incurred, then

education investment is the right rational
decision to make (Schultz, 1961).
Education investment can increase a

person’s bargaining power, social status, and
self-esteem. According to this theory, some jobs
pay better than others because they require
human resources with higher abilities. For
example, a general practitioner can become a
surgeon, but only by extending his formal
education for a few more vyears. Greater
additional investment in education is required for
a plumber to become a lawyer. Differences in
demand can cause some types of human
resources to be more valuable than others. Note
again the increase in demand for computer
programmers that has occurred over the past
few decades. During that same period, demand
for tax accountant services has fallen as more and
more taxpayers have used tax preparation
software as a substitute for hiring accountants to
help them with their taxes. Both jobs require
demanding technical training, but the training
received by computer programmers now
produces higher returns in the labor market
(Frank & Bernanke, 2009).

The primary competence of digital literacy
concerns the ability to actively search for and use

information, as well as the ability to handle

various formats of information, which consist of
understanding digital and non-digital formats,
creating and communicating digital information,
evaluating information, assembling knowledge,
information literacy, and media literacy (Bawden,
2008). The basic digital literacy skills that must be
possessed by someone are the ability to use
computer technology to access resources, find,
and identify and learn information effectively to
choose and develop the ability to use tools or
features that can support one’s work, solve
problems or create products (Santoso et al.,
2019).

Basically, digital literacy involves various
types of skills, including skills to use software and
digital
information, as well as the ability to use search

other technologies to manage
logic, such as using boolean logic which is a

technique for filtering information using
mathematical logic that produces true or false
output. Another ability is the use of truncation
symbols, which is a method of searching for
information that uses certain symbols compared
to using letters or words to expand the
information sought and speed up searches
compared to typing one letter or word at a time
that needs to be used to search through search
engines or databases (Alfonzo & Batson, 2014).

Research that focuses on observing human
resources from various perspectives has been
carried out by many economists around the
world, such as those carried out by (Becker,
1962a; Cornish, 1851; Krueger, 1993; Romer,
1990; Schultz, 1961) to (Ichniowski et al., 1997)
and recent studies conducted by (Aji et al., 2020;
Puspasari & Handayani, 2020; Wahyuni &
Monika, 2017; Wang & Liu, 2016), to (Putriana &
Aji, 2022).

The research conducted in Malaysia by
(Arshad & Malik, 2015) entitled "Quality Of
Human Capital And Labor Productivity: A Case Of
Malaysia" through education levels proxied by

primary education, secondary education and
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workforce with tertiary education levels and life
expectancy as a proxy for the health condition of
the workforce, it is known that high levels of
education and good health conditions of the
workforce will be in line with the high and good
ability of the workforce in producing goods and
services. This means that pursuing higher
education and improving the health conditions of
the workforce will positively and significantly
affect labor productivity in 14 territory regions of
Malaysia.

A similar study has also been conducted in
titled "Effects

Investment and Human Capital

Vietham of Foreign Direct
on Labor
Productivity: Evidence from Vietnam". The study
conducted by (Hoang et al., 2019) attempts to
observe labor productivity through foreign direct
investment and human capital proxied by the
human development index. Using the
Autoregressive Distributed Lag (ARDL) method, it
is known that foreign direct investment and
human development index positively and
significantly affected labor productivity in
Vietnam from 1986-2014, both in the short and
long term.

Whereas in Indonesia, research on human
resources, specifically observing labor
productivity, has been conducted by (Aji et al.,
2020; 2020;

Handayani, 2020). According to the research

Baharin et al,, Puspasari &
(Baharin et al., 2020) entitled “Impact of Human
Resource Investment on Labor Productivity in
Indonesia”, in the short term, all levels of
education and health conditions of the workforce
positively and significantly affect productivity.
However, in the long term, only primary and
secondary education levels positively and
significantly affect labor productivity. On the
other hand, higher education possessed by the
workforce has a negative effect on labor
productivity in the long run. This is due to the
mismatch between the high level of education

and the level of knowledge and work skills

possessed after graduation. On the other hand,
the health condition of the workforce in the long
term no longer shows a significant effect on
increasing labor productivity in Indonesia.

In a more focused regional scope in one of
the provinces in Indonesia, Central Java
(Puspasari & Handayani, 2020) stated in their
research entitled "Analysis of the Effect of
Health,
Productivity in Central Java Province" that labor

Education, and Wages on Labor
productivity in Central Java province is positively
and significantly influenced by the average length
of schooling, with the intention of showing the
level of education ever pursued by the
workforce. Likewise with life expectancy which
supports an increase in labor productivity
positively and significantly. The nominal wages
received also have a positive and significant
effect, where an increase in worker wages will
build work motivation, which will then increase
productivity.

On the other hand (Aji et al.,, 2020), in a
study titled "Does Education Increase Labor
Productivity? An Evidence from Indonesia during
Reform Era". In Indonesia, secondary and higher
education positively and significantly affects the
Indonesia.

increase in labor productivity in

However, college graduates are not more

productive than workers with basic and
secondary education. (Putriana & Aji, 2022) They
tried to observe further how human resources
affect a region's high and low economic growth.
This research is entitled "Study on Poverty, Labor
Force Participation Rate, Average Length of
School as Determinants of Economic Growth in
D.I Yogyakarta Province". The results showed
that the average length of education of the
workforce only had a positive and significant
effect on economic growth in Sleman Regency.
Whereas in 4 other regencies/cities, namely
Bantul Regency, Gunung Kidul Regency,
Yogyakarta City and Kulon Progo Regency,

although it has a positive effect, it is not
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significant for economic growth. This means that
labor productivity, which is the foundation for
measuring economic growth in a region, is not
necessarily influenced by the workforce's
average length of education.

Then (Dini & Aji, 2022), through their
research entitled
Growth

Indonesia In 2014-2020", concluded that primary

"Education Investment In

Economic Following Provinces In
school participation has a significant effect on
economic growth in 4 provinces in Indonesia,
namely DKI Jakarta Province, West Java, Central
Java and East Java and 30 other provinces it does
not have a significant effect. Junior high school
(SMP) participation significantly affects economic
growth only in the provinces of Indonesia,
namely DKI Jakarta and East Java Province. High
school (SMA) participation only significantly
affects economic growth in 4 provinces in
Indonesia, namely DKI Jakarta Province, East
Java, Banten and East Kalimantan.

However, Education Investment, as proxied
by school participation rates for elementary,
junior high and high schools when viewed
together, will significantly affect economic
growth in 30 Provinces in Indonesia during the
period 2014-2020. Economic growth in Riau
Province, Bali, West Nusa Tenggara and Papua is
not significantly affected. This reinforces the
results of research conducted by Rahayu and
Syah Aji,
participation rates do not necessarily increase

Rizgon Halal where high school
the ability of human resources to produce goods
and services, which then affect economic growth
in a region.

Along with the development of Technology,
some economists in the world have become
interested in observing how Technology affects
the business world and productivity. Such as the
observation effort made by (Markhaichuk, 2018)
in Russia in his research entitled "The Role of
Digital Competence in the Impact of Digitalization
on Labor Productivity" concluded that the digital

literacy level indicator has a positive and
significant effect on labor productivity at lag 1,2
The digital

experienced by the education world in Russia has

and 3 vyears. transformation
had a positive and significant effect on the ability
of human resources to produce goods and
services at a lag of 1,2 and 3 years. After 2 years,
the use of information and communication
technology becomes more important in
increasing labor productivity.

Furthermore (Rachinger et al.,, 2019), in
"Digitalization and its influence on business
model innovation in Austria and Hungary",
observed how digitalization affects 2 business
models, namely the automotive business and
information media business. Using a survey
method on employees at 6 automotive
companies and 6 information media companies
in Austria and Hungary. Both 6 automotive
companies and 6 information media companies
agreed that digitalization has a positive impact on
their business. Especially in supporting new
business relationships, collaborating between
companies in different industries, product
development processes, production of goods,
increasing company revenue from both digital
products and services offered, increasing
production speed, customer satisfaction, and
data availability.

A study entitled “Digitalization, Industry
Concentration, and Productivity in Germany”
conducted by (Ferschli et al., 2021) using a
multivariate analysis method found that the
German economy has been digitized since 2000.
There is a positive and significant relationship
between digitalization and industry
concentration on labor productivity in Germany's
sectoral level. Several of these studies show how
important it is to research labor productivity. A
review of the results of previous research that
has been conducted aims to build information
about the object of observation related to this

research.
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C. RESEARCH METHODS

In observing social and economic variables,
it is difficult to say that there is no correlation
between the lag of endogenous variables and
their residuals. This takes into account that
conditions in previous years will affect all kinds of
influences that occur in the current year.
Therefore, to meet the analysis needs of this
study which also wants to see the dynamic
impact of the lag of endogenous variables,
namely labor productivity in the previous year,
the appropriate regression model to use in this
study is a dynamic panel regression model.

The dynamic panel model is able to consider
cross-section characteristics between countries
and, at the same time, identify the dynamic
process between exogenous and endogenous
variables. This model is based on a fixed effect
model that uses residual variance-covariance to
accurately analyze the effect of education
investment as proxied by the average length of
schooling and digital literacy as proxied by the
percentage of internet users on labor
productivity as proxied by output per worker
(constant 2017 international GDP $ at PPP) in
emerging market countries in Southeast Asia for
the period 2000-2023 (Mahyus Ekananda, 2016).

The basic assumption is that there are
lagged endogenous variables with residuals,
while regressors have no relationship with
residuals. As long as feasible general least
squares (FGLS) estimators are not consistent, to
meet the assumption of correlation between lag
endogenous variables and their residuals, it can
be done by including instrumental variables (VI)
into the regression equation (Baltagi, 2005).

This study aims to identify dynamic patterns
of influence from education investment and
digital literacy variables on labor productivity in
each emerging market country in Southeast Asia.
The dynamic panel model is used if period t-1,
namely the affects labor

previous year,

productivity in period t. The following is a general
equation used (Blundell & Bond, 1998):

Vit = 8Yi,t—1 + ﬂ’ixl't s +£it ....................... (6)

whereiis1,2,3,...n,andtis1,2,3, ...t
Index i represents the cross-section component,
and t represents the time series component.

where;

Yit—1 - cCross-section component i att-1 period
a; : Intercept

Yit-1 - Independent variable for individual i
unit and t-1 period

X';¢ :Exogenous variable

B : Variable coefficient

et : Error

To explain the influence of human resources on
labor productivity, this study refers to the theory
(Becker, 1962a; Cobb & Douglas, 1928; Phelps,
1966; Romer, 1990; Schultz, 1961; Solow, 1956).
With a Cobb-Douglas function approach like the
model used by (Aji et al., 2020; Bahrain et al.,
2020) where the Cobb-Douglas function can be
simply written as follows:

Yy = AKELE oo (7)

where K is the stock of physical capital, L is the
number of workers and a + § = 1, when a is the
efficiency parameter at time period t. From this
model, by inserting research variables into the
general equation used, the analysis model in this
study is:

LPy = a; + PB1; LPir—q + Boi Elie + B3i DGy +

Ejfereerseersesesenmsessesssssesensseseessesasesssessesesasens (8)
where;
LP;;  : Labor productivity of i country at t
period
LP;;_1 : Labor productivity of i country at t-1
period
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El; : Education Investment of i country at t
period
DG;; : Digitalization of i country at t period

The test used in this dynamic panel model is
the coefficient of determination test (R?),
namely the (R?) adjustment test and the Wald
test. The (R?) test is used to see exogenous
high and
variations in

variables' low ability to explain
The

coefficient of determination (R?) interval is

endogenous variables.
valued between zero and one. If the coefficient
of determination (R?) is close to zero, the X
variable has limited ability to affect the Y
variable. Conversely, if (R?) is closer to 1, then
the X variable has the necessary ability to affect
the Y variable. Therefore, the high and low value
of (R?) indicates whether a regression model
equation is good or bad. However, using the (R?)
coefficient of determination test has
weaknesses. Its weakness is its bias towards the
number of exogenous variables used in the
model. The value of (R?) will increase along with
the increase in the use of exogenous variables in
the model without considering whether the
added to the model

endogenous

exogenous variables
affect
Therefore, researchers need to use adjusted (R?)

significantly variables.
to obtain the best model that can be used. This is
because increases and decreases in adjusted (R?)
depend on the significance of exogenous
variables added.

Wald statistics are a joint significance test
for exogenous variables that are asymptotically
distributed. The Wald test in dynamic panel
analysis methods is used to determine the joint
effect of exogenous variables on endogenous
variables (Arellano & Bond, 1991).

Wald test statistics can be written in equation
formulas as follows:

W = [SE%j)]Z ..................................... (9)

Where;
B; : Estimator for f3;
SE(Bj) : Standart error for Bj

Based on the results of the Wald test, the
hypotheses used for decision-making are as
follows:
1. If the p-value < 0.05, then HO is accepted and
H1 is rejected.
2. If the p-value > 0.05, then HO is rejected and
H1 is accepted.

In this study, the Wald test was used to
identify the effect of investing in education and
digital literacy on labor productivity.

D. RESULTS AND DISCUSSION
The
determination test that has been carried out are

results of the coefficient of
useful for seeing the extent to which education
investment and digital literacy have the ability to
affect labor productivity in emerging market
countries in Southeast Asia, resulting in the
following equation:

Table 1. Coefficient Determination Test

R-Squered 0.997895

Adjusted R-Squered 0.997479

Source: Eviews estimation results, 2023

The adjusted R? value is closer to 1, which is
0.997479, so education investment and digital
literacy have the necessary ability of 99.7% to
affect labor productivity in all emerging market
countries in Southeast Asia.

The instrumental variable used in this study is
labor productivity in the previous year in 4
countries classified as emerging market countries
in Southeast Asia. Based on the results of the
regression test that has been carried out, the
following are the results of the dynamic panel
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fixed effect model regression test in each
emerging market country in Southeast Asia.

Table 2. Wald Test

resources produced by educational institutions is
also a very determining factor in obtaining a
positive rate of return. So that education can
become a human attribute to obtain welfare in

Wald Test Results the future.
No Country
F-Value P-Value Signification . ..
¢ Table 3. Previous Year's Labor Productivity on
1 |Indonesia 476283.1 0.0000 wax Current Labor Productivity
. Dynamic Model Equation
2 |Malaysia 9300.255 0.0000 *xx
No Country Adjusted R- o
3 | Philippines 124042.2 0.0000 wax Squere | | value | P-Value | Signification
4 |Thailand 46904.87 0.0000 Kok 1 |Indonesia 0.994783 | 0.0000 0.0014 kK
Source: Eviews estimation results, 2023 2 |Malaysia 0.956324 | 0.0000 | 0.0620 *
On the other hand, when the length of 3 |Philippines 0985602 | 0.0000 | 0.0000 -
education is in line with the development of
. . . 4 |Thailand 0.976168 | 0.0000 | 0.0104 *x
worker skills, both will increase labor

productivity. This can be seen from the results of
the Wald test in this study, which shows that
education investment

and digital literacy

significantly affect Ilabor productivity. The
increase in the average length of schooling in
emerging market countries every year indicates
that the ability to emerge market countries'
populations to access education is getting better.
Then it can be explained that internet usage
penetration coupled with an increase in access to
education for a country’s population can
significantly affect labor productivity.

The aspect of higher education alone is not
enough to guarantee that higher education can
produce the workforce needed in the job market.
Because the development of the job market
requires new skills that are constantly changing
(Becker, 1962b). Human resources are required
Where
increasing labor productivity in the era of
in the

business world is highly dependent on the ability

to remain relevant with the times.

technological development absorbed
of educational institutions to produce workers
who are adaptive to technological developments
(Romer, 1990). According to (Schultz, 1961),
besides quantity, the quality attribute of human

Source: Eviews estimation results, 2023

Based on the results of the dynamic panel
statistical test above, it is known that the
probability value of the instrumental variable for
labor productivity in the previous year is 0.0014
< alpha 1% for Indonesia, 0.0620 < alpha 10% for
Malaysia, 0.0000 < alpha 1% for the Philippines
and 0.0104 < alpha 5% for Thailand. It can be
explained that labor productivity in previous
years significantly affects current labor
productivity in all emerging market countries in
Southeast Asia.

The first endogenous variable used in this
study is education investment as proxied by the
average length of schooling in 4 countries
classified as emerging market countries in
Southeast Asia. Based on the results of the
regression test that has been carried out, the
following are the results of the dynamic panel
fixed effect model regression test in each
emerging market country in Southeast Asia.

The dynamic panel model approach was
used to see the effect of education investment as
proxied by the average length of schooling of the

population in 4 Southeast Asian emerging market
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countries through P-value, R? value and adjusted
R? value with a significance level of 0.01 or 1%.
The R?and
influence of the combination of exogenous

adjusted R?values show the

variables used on endogenous variables, but do
not explain the total overall influence. Based on
the regression test results, Indonesia's P-value is
0.3875>1%, Malaysia 0.4632>1%, Philippines
0.2571>1% and Thailand 0.1436>1%. It can be
concluded that there is no significant effect of the
average length of schooling on labor productivity
in each emerging market country in Southeast
Asia.

Table 4. Education
Investment on Labor Productivity

Dynamic Model Equation
No Country Adjusted R- o
F-Value | P-Value |Signification
Squere
1 |Indonesia 0.994783 | 0.0000 0.3875
2 |Malaysia 0.956324 | 0.0000 0.4632
3 |Philippines 0.985602 | 0.0000 0.2571
4 |Thailand 0.976168 | 0.0000 0.1436

Source: Eviews estimation results, 2023

This insignificant effect is quite worrying for
emerging market countries in Southeast Asia.
Because the length of time spent on education
does not fully guarantee an increase in the ability
of workers to produce goods and services. The
country with the largest economic growth in
2030 is predicted to be enjoyed by countries that
have a demographic bonus with a minimum
condition of 45% of the population being skilled
workers. At the same time, the results of this
study show that educational institutions in
emerging market countries are still not able to
optimally utilize their demographic bonuses.

Some previous studies that align with this
study's results include a study conducted by
(Abidin et al., 2018), which concluded that in the
short term, the average length of schooling still
has a negative and significant effect on TFP (Total

Factor Productivity). Furthermore, a study
(Baharin et al., 2020) shows that in the long run,
higher education no longer significantly increases
labor productivity. Higher education does not
always match a person’s job quality, so the high
and low level of education of workers does not
always determine their ability to complete a job.
A study conducted by (Aji et al., 2020) states that
the reason why college graduate workers are not
more productive than workers with basic and
secondary education is due to the mismatch
between high levels of education and levels of
knowledge and work skills possessed after
graduation. According to (Putriana & Aji, 2022),
labor productivity, which is the foundation for
economic growth in a region, is not necessarily
influenced by the average length of education
ever pursued by workers in that region.

The second endogenous variable used in this
study is digital literacy as proxied by the
percentage of internet users in 4 countries
classified as emerging market countries in
Southeast Asia. Here are the results of the
regression test of the effect of digital literacy on
labor productivity in each emerging market

country in Southeast Asia.

Table 5. Digitalization on Labor Productivity

Dynamic Model Equation
No Country Adjusted R- o
F-Value | P-Value |Signification
Squere

1 |Indonesia 0.995262 | 0.0000 0.8694

2 |Malaysia 0.970325 | 0.0000 0.0012 *Ex

3 |Philippines 0.984849 | 0.0000 0.0216 *k

4 |Thailand 0.974211 | 0.0000 0.2264

Source: Eviews estimation results, 2023

Based on the results of the regression test
with the dynamic panel model approach above,
it can be seen that of the 4 emerging market
countries in Southeast Asia, the influence of the
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percentage of internet users on labor
productivity is only significant in 2 countries,
namely Malaysia with a P-value of 0.0012 <0.01
and the Philippines with a P-value of 0.0216
<0.05. While in Indonesia and Thailand, the
number of internet users does not significantly
affect labor productivity. It can be concluded that
the percentage of internet users in a country
does not necessarily reflect high digital literacy or
the ability of workers to use digital Technology as
a factor in production efficiency. This is seen from
the results of this research study, which shows
that although the Philippines has the smallest
percentage of internet users compared to the
other 3 countries, it shows that its internet users
significantly affect labor productivity. English is
the primary language in the Philippines. This has
caused many foreign companies to recruit
Philippine workers, especially in the field of call
center services, making the Philippines a call
center hub in the world. In 2021, the service
sector contributed up to 61.05% of total
Philippine GDP. Then it is quite rational if the
number of internet users in the Philippines is able
to reflect digital literacy that contributes to
increasing labor productivity.

The individual influence shown by the digital
and the

Technology can

literacy of workers in Malaysia
that

determine labor productivity. This study's results

Philippines  shows
align with the endogenous growth theory
proposed by (Romer, 1990), where Technology
will become a production efficiency factor if
workers have the skills to use Technology as a
useful tool in increasing their productivity. Thus,
the increasingly sophisticated technological
developments can be optimally utilized in a
country's economy. While the results of studies
in Indonesia and Thailand, which show that
internet user penetration does not significantly
affect labor productivity, can be explained by the
productivity paradox concept built by (Krueger,

1993; Triplett, 1999) in observing the early period

of technology implementation in the business
in the 1960s-1980s which
concluded that one of the causes of the

world, namely

productivity lag paradox over technological
developments is due to the implementation of
information and communication technology not
being accompanied by the readiness of human
resources to use it as a production efficiency
factor. In addition, it cannot be denied that
implementing Technology requires high costs,
and high
infrastructure will not increase productivity if the

costs in providing technological
input is still greater than the output produced.
Some previous studies that support this
study's results are those conducted by (Santoso
et al.,, 2019), which state that digital literacy
creates innovative workers and innovation
correlates with productivity. According to
(Markhaichuk & Panshin, 2018), indirectly, the
influence of digitalization on labor productivity
through digital competence is quite small but
positive and significant. This explains that labor
productivity will grow faster if accompanied by
increased digital competence, and the influence
of digitalization will be better. Residents' use of
information and communication technology has
the most positive and significant effect on labor
digital
indicators. However, the use of information and

productivity, among other literacy
communication technology will only affect labor
productivity if an increase in internet users
correlates positively with an increase in digital
competence (Markhaichuk & Panshin, 2022).
Meanwhile, according to (Metlyakhin et al.,,
2020), computerization with internet use will
only significantly impact labor productivity if the
workforce works in a field with a high level of
automation. An example is workers who work as
program developers or software engineers, and
it is very possible for workers who work at
companies that have implemented a digital
business model where almost all divisions or
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departments at the company must be connected
via an internet network.

E. CONCLUSION

Based on the data analysis process that has
been carried out, the results of this study
conclude that current labor productivity is greatly
influenced by labor productivity in previous
years. The average length of schooling as a proxy
used to see the results of education investment
in emerging market countries in Southeast Asia
does not significantly affect labor productivity.
While internet user penetration significantly
affects labor productivity only in 2 countries,
namely Malaysia and the Philippines. This means
that internet user penetration in Indonesia and
Thailand still cannot reflect an increase in digital
literacy as a production efficiency factor.
the Wald test results show that
education investment as proxied by the average

However,

length of schooling and digital literacy as proxied
by the percentage of internet users together can
significantly build labor productivity in all
emerging market countries in Southeast Asia.

To take advantage of the demographic
bonus possessed by Emerging Market countries
in Southeast Asia, education equity needs to be
one of the main priorities in development
The

government must ensure that the allocation of

policies made by the government.

government expenditure for education s
effective to reach human resources who still live
in remote villages. In addition to equitable access
standards must be

to education, quality

continuously  improved. Having national
education quality standard indicators that can be
implemented evenly will be a good foundation
for the world of education. The policy of setting
national education standards is useful for
producing quality human resources who are able
to remain relevant and meet competency
standards according to the needs of a developing

job market.

Seeing the significant influence of education
and Technology together, the government needs
to adopt more advanced Technology, especially
for governments in Malaysia and the Philippines,
because they already have human resources who
are able to use Technology as a better production
efficiency factor than human resources owned by
Thailand.
development of technology implementation in

Indonesia  and However, the
the economies of Indonesia and Thailand needs
to continue and be sustainable with the
fulfillment of human resource competency
standards so that both countries can have a
capital-intensive economy as a good foundation

for facing economic openness in the future.

Appendix A. Additional Data

Additional material related to this article can be
found online at:
https://drive.google.com/drive/folders/1badNT)
3UIPiI5tm80w_wZqQpk4LSNh_d?usp=drive_link
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