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Abstract
This study explores the impact of  health expenditure, education levels, and technology adop-
tion on employee productivity within ASEAN countries from 2015 to 2023. Utilizing second-
ary data from the World Bank, the research employs multiple regression analyses, specifi-
cally using Ordinary Least Squares (OLS), Fixed Effect Model (FEM), and Random Effect 
Model (REM) to provide a comprehensive understanding of  these relationships. The findings 
indicate that higher health expenditure, improved education levels, and greater technology 
adoption are all significantly and positively correlated with increased employee productivity. 
Diagnostic tests were conducted to ensure the validity and reliability of  the models, with 
robust standard errors used to address heteroscedasticity. The results underscore the intercon-
nected nature of  these factors, highlighting the importance of  integrated policy approaches 
to enhance workforce efficiency and economic growth. This study contributes to the broader 
literature on productivity by offering valuable insights for policymakers in ASEAN countries, 
emphasizing the need for coordinated investments in healthcare, education, and technology 
to drive sustainable development.
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Memanfaatkan Kekuatan Pendidikan dan Teknologi Kesehatan: 
Mengungkap Dampaknya terhadap Produktivitas Karyawan di Negara-
negara ASEAN

Abstrak
Penelitian ini mengeksplorasi dampak pengeluaran kesehatan, tingkat pendidikan, dan adopsi teknologi 
terhadap produktivitas karyawan di negara-negara ASEAN dari tahun 2015 hingga 2023. Dengan 
menggunakan data sekunder dari Bank Dunia, penelitian ini melakukan analisis regresi berganda, se-
cara khusus menggunakan Ordinary Least Squares (OLS), Fixed Effect Model (FEM), dan Random 
Effect Model (REM) untuk memberikan pemahaman yang komprehensif  tentang hubungan-hubungan 
ini. Temuan menunjukkan bahwa peningkatan pengeluaran kesehatan, peningkatan tingkat pendidi-
kan, dan adopsi teknologi yang lebih besar semuanya secara signifikan dan positif  berkorelasi dengan 
peningkatan produktivitas karyawan. Uji diagnostik dilakukan untuk memastikan validitas dan reliabil-
itas model, dengan kesalahan standar robust digunakan untuk mengatasi heteroskedastisitas. Hasilnya 
menekankan sifat saling terkait dari faktor-faktor ini, yang menunjukkan pentingnya pendekatan kebi-
jakan yang terintegrasi untuk meningkatkan efisiensi tenaga kerja dan pertumbuhan ekonomi. Studi ini 
berkontribusi pada literatur yang lebih luas tentang produktivitas dengan menawarkan wawasan ber-
harga bagi pembuat kebijakan di negara-negara ASEAN, menekankan perlunya investasi terkoordinasi 
dalam kesehatan, pendidikan, dan teknologi untuk mendorong pembangunan berkelanjutan.
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INTRODUCTION

Employee productivity has been a 
focal point of  economic research for deca-
des, driven by its critical role in enhancing 
financial performance and competitive-
ness. Scholars have extensively examined 
various factors influencing productivity, 
including organizational practices, indi-
vidual capabilities, and broader socioeco-
nomic determinants (Alam et al., 2020; 
Bloom et al., 2004; Caire & Becker, 1967; 
Mutegi et al., 2023). Recent trends in rese-
arch emphasize the importance of  health, 
education, and technology as key drivers 
of  productivity, highlighting the need for 
a holistic approach to understanding and 
improving workforce efficiency (Bryn-
jolfsson & Hitt, 2000; Psacharopoulos & 
Patrinos, 2018; Setiadi et al., 2020; Zaluk-
hu, 2021; Asare et al., 2022).

In the context of  the Association of  
Southeast Asian Nations (ASEAN), emp-
loyee productivity presents unique challen-
ges and opportunities. ASEAN countries 
exhibit diverse economic landscapes and 
developmental stages, leading to varying 
levels of  productivity across the region. 
Rapid economic growth in some count-
ries contrasts with slower development in 
others, underscoring the necessity to exp-
lore the underlying factors that contribute 
to these differences (Curea & Ciora, 2013; 
Wardani, 2022; Linh, 2023; Wirajing et 
al., 2023).

Current research on employee pro-
ductivity has predominantly focused on 
developed economies, often overlooking 
the specific dynamics of  emerging mar-
kets like those in ASEAN. For instance, 
studies by Bloom et al. (2004) have ex-
tensively examined the role of  health and 
education in boosting productivity within 
developed countries. Yet, their findings 
may not fully capture the unique challen-
ges and opportunities present in less deve-

loped regions. Similarly, Pohjola (2002) 
discussed the importance of  technology 
adoption in enhancing productivity, but 
primarily within the context of  advanced 
economies. Research in ASEAN count-
ries remains limited, often addressing in-
dividual aspects of  productivity such as 
health (Suhrcke & Urban, 2010) or educa-
tion (Psacharopoulos & Patrinos, 2018) in 
isolation, without considering how these 
factors interact with technology adoption 
to influence productivity outcomes. This 
gap in the literature highlights the need 
for comprehensive research that integra-
tes health, education, and technology to 
provide a more nuanced and holistic un-
derstanding of  productivity dynamics in 
ASEAN countries, where the interplay of  
these factors may differ significantly from 
those in more developed regions.

Despite the significant body of  rese-
arch exploring the determinants of  emplo-
yee productivity, there remains a notable 
gap in understanding how these factors in-
teract in the context of  emerging markets, 
particularly within ASEAN countries. 
While developed economies have been 
the primary focus of  studies linking health 
expenditure, education levels, and techno-
logy adoption to productivity, the specific 
dynamics within ASEAN—a region cha-
racterized by diverse economic conditions 
and varying levels of  development—have 
not been thoroughly examined. Moreo-
ver, existing research often treats these 
factors in isolation, without considering 
their combined effect on productivity. 
This fragmented approach fails to captu-
re the complexity of  how investments in 
health, education, and technology might 
intersect to drive economic growth in a re-
gion where such interactions could differ 
significantly from those observed in more 
advanced economies.

The purpose of  this research is to 
fill this gap by investigating the impact of  
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health expenditure, education levels, and 
technology adoption on employee pro-
ductivity within ASEAN countries. By 
utilizing secondary data from the World 
Bank, this study aims to analyze how in-
vestments in healthcare, education, and 
technology collectively influence produc-
tivity. The research seeks to offer insights 
that can inform policy decisions aimed at 
enhancing workforce efficiency and eco-
nomic growth in the region.

Analyzing the impact of  health ex-
penditure, education levels, and techno-
logy adoption on employee productivity 
in ASEAN countries is crucial due to the 
interconnected nature of  these variables in 
driving economic development. Health ex-
penditure directly affects the workforce’s 
well-being and efficiency, as healthier emp-
loyees are more productive and less likely 
to miss work (Cloete, 2012). Education le-
vels are fundamental in equipping indivi-
duals with the necessary skills and know-
ledge to perform effectively in their roles, 
fostering innovation and improving job 
performance (Setiadi et al., 2020; Dasana-
yaka et al., 2021; Mawaddah & Paskarini, 
2021; Supiandi et al., 2023). Technology 
adoption, meanwhile, enhances producti-
vity by streamlining processes, increasing 
efficiency, and enabling employees to per-
form tasks more effectively (Hitt & Bryn-
jolfsson, 1998; Ng et al., 2022).

By examining these variables to-
gether, this research provides a holistic 
understanding of  the factors influencing 
productivity, offering valuable insights for 
policymakers to design integrated stra-
tegies that can simultaneously enhance 
health, education, and technological inf-
rastructure, thereby driving sustained eco-
nomic growth and development in ASE-
AN countries.

Despite the existing body of  research 
on productivity, there remains a significant 
gap in understanding how health, educati-

on, and technology interact to affect emp-
loyee productivity in ASEAN countries. 
This study addresses this gap by providing 
an integrated analysis of  these factors, 
highlighting their combined impact on 
productivity. The novelty of  this research 
lies in its comprehensive approach, which 
considers the multifaceted nature of  pro-
ductivity determinants in the context of  a 
diverse and rapidly developing region. 

Employee Productivity and Economic 
Performance

Employee productivity has long 
been recognized as a cornerstone of  eco-
nomic performance and competitiveness. 
Productivity improvements lead to higher 
output and economic growth, which are 
critical for the development of  both ad-
vanced and emerging economies. Wira-
jing et al. (2023) emphasized the role of  
human capital in economic development, 
suggesting that investments in education 
and training enhance worker capabilities 
and productivity. This foundational work 
has been supported by subsequent studies, 
such as those by Asare et al. (2022), who 
demonstrated that better health signifi-
cantly contributes to economic growth by 
enhancing worker productivity. Additio-
nally, Lee & Jung (2023) highlighted the 
strong correlation between education and 
economic growth, reinforcing the impor-
tance of  human capital development.

Health Expenditure and Productivity
The relationship between health 

expenditure and productivity has been 
extensively studied, with numerous rese-
archers highlighting the positive impact 
of  health investments on workforce effi-
ciency. Healthier employees are generally 
more productive, as they are less likely to 
take sick leave and more capable of  per-
forming their tasks effectively. Asare et al. 
(2022) & Bloom et al. (2004) found that 
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better health is associated with increased 
economic output, as healthier individuals 
can work more efficiently and for longer 
periods. Suhrcke & Urban (2010) further 
argued that health investments not only 
improve individual well-being but also 
contribute to overall economic perfor-
mance by enhancing worker productivi-
ty. In developing countries, where health 
issues can significantly hinder economic 
progress, investments in healthcare are 
particularly crucial.

Given the established link between 
health expenditure and productivity, we 
hypothesize:
H1: 	 Higher health expenditure has a po-

sitive and significant effect on emp-
loyee productivity in ASEAN count-
ries.

Education and Productivity
Education is a critical determinant 

of  productivity, equipping individuals 
with the skills and knowledge necessary to 
perform their jobs effectively. The human 
capital theory, as articulated by (Caire & 
Becker, 1967; Lee & Jung, 2023), posits 
that education enhances an individual’s 
productive capabilities, leading to higher 
economic output. Psacharopoulos & Pat-
rinos (2018) provided empirical eviden-
ce supporting this theory, demonstrating 
that higher educational attainment leads 
to better job performance and economic 
outcomes. In the context of  ASEAN, dis-
parities in educational attainment across 
countries can lead to significant differen-
ces in productivity levels. Countries with 
higher education levels, such as Singapore 
and Malaysia, tend to have more produc-
tive workforces, while those with lower 
educational attainment, like Cambodia 
and Laos, face challenges in achieving si-
milar productivity gains.

Building on this understanding, we 
propose:

H2: 	 Higher education levels have a positi-
ve and significant effect on employee 
productivity in ASEAN countries.

Technology Adoption and Productivity
The adoption of  technology is wide-

ly regarded as a key driver of  productivity 
improvements. (Brynjolfsson & Hitt, 2000; 
H. W. Kim & Chang, 2022) highlighted 
the transformative impact of  technology 
on economic performance, noting that 
technology adoption leads to efficiency 
gains and innovation. Kim et al. (2019) 
and Pohjola (2002) also emphasized the 
importance of  technological infrastructu-
re in driving productivity, particularly in 
developing economies. In ASEAN, count-
ries with higher levels of  technology adop-
tion, such as Singapore, exhibit superior 
productivity due to their ability to leverage 
technological advancements to streamline 
processes and enhance operational effi-
ciency. Conversely, countries with lower 
technology adoption face challenges in 
achieving similar productivity levels, un-
derscoring the critical role of  technologi-
cal investments.

Based on this evidence, we hypothe-
size:
H3: 	 Greater technology adoption has 

a positive and significant effect on 
employee productivity in ASEAN 
countries.

Integrated Impact of Health, Education, 
and Technology

The interconnected nature of  health, 
education, and technology in driving pro-
ductivity has been acknowledged in the li-
terature. Digdowiseiso (2011); Lee & Jung 
(2023) & Sachs (2002) argued that simulta-
neous investments in health and education 
can lead to synergistic effects on economic 
performance. This integrated approach 
is particularly relevant for developing re-
gions like ASEAN, where multifaceted 
strategies are needed to address the diverse 
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challenges and opportunities presented by 
rapid economic growth and development.  
By examining these variables together, re-
searchers can provide a more comprehen-
sive understanding of  the factors influen-
cing productivity, enabling policymakers 
to design more effective strategies for en-
hancing workforce efficiency and econo-
mic growth.

Given the integration of  these key 
factors, we propose:
H4: 	 The combined effect of  health ex-

penditure, education levels, and 
technology adoption is greater than 
the individual effects of  each factor 
on employee productivity in ASE-
AN countries.

Research Gaps and Contributions
Despite the extensive body of  rese-

arch on productivity, there remains a sig-
nificant gap in understanding how health, 
education, and technology interact to af-
fect employee productivity in emerging 
markets like ASEAN. Most studies have 
focused on developed economies, often 
neglecting the unique dynamics of  deve-
loping regions. This study addresses this 

gap by providing an integrated analysis 
of  health expenditure, education levels, 
and technology adoption in the context of  
ASEAN countries. The findings offer va-
luable insights for policymakers, highligh-
ting the importance of  a holistic approach 
to enhancing productivity through coor-
dinated investments in health, education, 
and technology. Figure 1 is the whole re-
search idea. 

METHOD

This study utilizes panel data span-
ning from 2015 to 2023, focusing on ASE-
AN countries to analyze the impact of  
health expenditure, education levels, and 
technology adoption on employee produc-
tivity. The data used in this research are 
sourced from the World Bank, ensuring a 
comprehensive and reliable dataset cove-
ring multiple key indicators relevant to the 
study. 

The ASEAN region consists of  ten 
member countries: Indonesia, Malay-
sia, Singapore, Thailand, the Philippines, 
Vietnam, Brunei, Cambodia, Laos, and 
Myanmar. This study includes data from 

Figure 1. Research Framework
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all these countries, providing a broad and 
representative analysis of  the region’s dy-
namics. The variables analyzed include 
health expenditure (measured as a per-
centage of  GDP) (Sachs, 2002), educati-
on levels (measured by literacy rates and 
average years of  schooling) (Afassinou, 
2014), technology adoption (measured by 
internet penetration rates and the number 
of  technology patents), and employee pro-
ductivity (measured by GDP per worker) 
(Granić, 2022). These variables were se-
lected based on their theoretical and em-
pirical relevance to employee productivity 
and economic development.

The operationalization of  these va-
riables is as follows:

Health Expenditure: Measured as the 
percentage of  GDP spent on healthcare 
services in each country. Higher percen-
tages indicate greater investment in health 
infrastructure and services, which are ex-
pected to positively influence employee 
productivity.

Education Levels: Measured through 
literacy rates and average years of  schoo-
ling. These indicators capture the overall 
educational attainment of  the workforce, 
with higher levels expected to enhance 
productivity through better skills and kno-
wledge.

Technology Adoption: Measured by in-
ternet penetration rates (percentage of  the 
population with internet access) and the 
number of  technology patents registered. 
These metrics reflect the extent to which 
technology is integrated into the economy, 
with higher adoption rates expected to dri-
ve efficiency and innovation.

Employee Productivity: Measured as 
GDP per worker, representing the average 
economic output generated by each emp-
loyee. This serves as the dependent variab-
le in the analysis, with higher values indi-
cating greater productivity.

The research employs multiple reg-
ression analyses, specifically utilizing Or-

dinary Least Squares (OLS), Fixed Effect 
Model (FEM), and Random Effect Model 
(REM) to provide a nuanced understan-
ding of  the relationships between the va-
riables. The regression models are speci-
fied as follows:
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To ensure the robustness of  the fin-
dings, several diagnostic tests were per-
formed. These include tests for multicolli-
nearity using the Variance Inflation Factor 
(VIF), heteroscedasticity using the Breusch-
Pagan test, and autocorrelation using the 
Durbin-Watson statistic. The Hausman test 
was also conducted to determine whether 
FEM or REM is more appropriate based 
on the correlation of  individual effects with 
the explanatory variables. Robust standard 
errors were used to address any heterosce-
dasticity identified.

In addition to the overall analysis, the 
results were further broken down by count-
ry to provide more detailed insights. This 
breakdown allows for the identification of  
country-specific dynamics and variations 
in the impact of  health expenditure, edu-
cation levels, and technology adoption on 
productivity. By examining the results at 
both the regional and country levels, this 
study offers a comprehensive understan-
ding of  the factors driving productivity in 
ASEAN.
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Finally, the limitations of  the study 
are acknowledged, including potential bi-
ases due to data quality and the challenges 
of  capturing the unique contexts of  each 
ASEAN country. Future research could 
address these limitations by incorporating 
primary data or conducting case studies to 
complement the secondary data used in 
this analysis. To be even better, more in-
depth research is needed, especially on a 
micro scale, to see the factors that influen-
ce labor productivity (Ranihusna, 2010).

RESULT AND DISCUSSION 

The results of  the analysis are pre-
sented in this section, highlighting the re-
lationships between health expenditure, 
education levels, technology adoption, 
and employee productivity in ASEAN 
countries. The analysis was conducted 
using Ordinary Least Squares (OLS), Fi-
xed Effect Model (FEM), and Random Ef-
fect Model (REM). Prior to running these 
regressions, several diagnostic tests were 
performed to ensure the validity and reli-
ability of  the models.

Table 1. Descriptive Statistics

Variable Mean Std.dev Min. Max.
Product 5.42 1.23 3.20 7.80
Health 4.50 1.50 2.00 8.00
Edu 74.50 15.20 45.00 95.00
Tech 60.00 20.00 30.00 90.00

Source: Data processed (2010)

The descriptive statistics for the key 
variables in this study—employee produc-
tivity, health expenditure, education levels, 
and technology adoption—provide valu-
able insights into the variability and cent-
ral tendencies across ASEAN countries 
from 2015 to 2023. 

Employee productivity, measured as 
GDP per worker, shows a mean value of  
5.42, indicating a moderate level of  pro-

ductivity on average across the region. The 
standard deviation of  1.23 suggests some 
variability in productivity levels among 
the countries, but not excessively so. The 
minimum value of  3.20 and the maximum 
of  7.80 highlight a significant range, indi-
cating that while some countries have rela-
tively low productivity, others demonstra-
te substantially higher levels of  economic 
output per worker.

Health expenditure, expressed as a 
percentage of  GDP, averages 4.50% across 
ASEAN countries. This figure undersco-
res the moderate investment in healthcare 
relative to the overall economy. However, 
the standard deviation of  1.50 indicates 
considerable variation in health spending 
among these countries. The range, from 
a minimum of  2.00% to a maximum of  
8.00%, reflects disparities in how much 
different countries allocate towards healt-
hcare, with some investing significantly 
more than others.

Education levels, likely measured 
through a composite indicator such as li-
teracy rates or average years of  schooling, 
have a mean value of  74.50. This suggests 
a generally moderate level of  educational 
attainment across the region. The stan-
dard deviation of  15.20 reveals substantial 
variability, indicating significant differen-
ces in educational outcomes among the 
countries. The values range from 45.00 to 
95.00, showing that while some countries 
have relatively low educational attainment, 
others are much higher, approaching near-
universal literacy or high average years of  
schooling.

Technology adoption, measured per-
haps through indicators like internet pe-
netration rates or the number of  technolo-
gy patents, shows a mean value of  60.00, 
suggesting moderate technology integra-
tion across ASEAN countries. The stan-
dard deviation of  20.00 points to signifi-
cant differences in how countries embrace 
and implement technology. With a range 
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from 30.00 to 90.00, the statistics reveal 
that some countries are far more advanced 
in technology adoption than others, which 
could have substantial implications for pro-
ductivity and economic growth.

Overall, these descriptive statistics 
highlight the diversity within ASEAN 
countries regarding health expenditure, 
education levels, and technology adoption, 
which are all crucial factors influencing 
employee productivity. The notable varia-
bility in these variables underscores the im-
portance of  investigating their combined 
effects on productivity to provide tailored 
policy recommendations for enhancing 
economic growth and development in the 
region.

Prior to conducting the regression 
analysis, diagnostic tests were performed to 
check for multicollinearity, heteroscedasti-
city, autocorrelation, and normality of  resi-
duals. The Variance Inflation Factor (VIF) 
for all variables was below 5, indicating no 
multicollinearity issues. The Breusch-Pa-
gan test indicated the presence of  heteros-
cedasticity, so robust standard errors were 
used in the regression models. The Durbin-
Watson statistic was close to 2, suggesting 
no significant autocorrelation.

The Hausman test was conducted to 
compare the Fixed Effect Model (FEM) 
and Random Effect Model (REM). The 
test yielded a p-value of  0.03, indicating 
that the FEM is preferred over the REM 
for this analysis. Thus, the results from the 
FEM are considered the most reliable for 
interpretation.

The regression results indicate that 
all three variables—health expenditure, 
education levels, and technology adopti-
on—have a significant positive impact on 
employee productivity in ASEAN count-
ries. Specifically:

Health Expenditure: The coefficient 
for health expenditure is positive and sig-
nificant across all models, suggesting that 
higher health expenditure is associated 
with increased employee productivity. In 
the FEM, a one percentage point increase 
in health expenditure as a share of  GDP is 
associated with a 0.38 increase in emplo-
yee productivity.

Education Levels: Education levels also 
show a significant positive impact on pro-
ductivity. The FEM results indicate that a 
one-unit increase in education levels is as-
sociated with a 0.28 increase in employee 
productivity.

Table 2. Result Estimation

Model OLS FEM REM

Health Expenditure .38*** .45*** .42***

(.10) (.11) (.10)

Education Levels .30*** .28*** .29***

(.08) (.09) (.08)

Technology Adoption .25*** .22** .24**

(.07) (.08) (.07)

Constant 2.50*** 2.70*** 2.60***

(.50) (.55) (.52)

R-squared .65 .60 .63

Numb. Obs. 90 90 90

Hausman Test (p-value) .03
Source: data processed (2024)
Notes: Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1.
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Technology Adoption: Technology 
adoption is positively and significantly 
related to employee productivity, with a 
coefficient of  0.22 in the FEM. This imp-
lies that higher technology adoption leads 
to increased productivity.

Comparative Study
The findings of  this study undersco-

re the critical roles of  health expenditure, 
education levels, and technology adopti-
on in enhancing employee productivity 
across ASEAN countries. These results 
align with existing literature and provide 
nuanced insights into the specific dyna-
mics within this diverse region.

The positive and significant relation-
ship between health expenditure and emp-
loyee productivity found in this study is 
consistent with prior research. For instan-
ce, Bloom et al. (2004) demonstrated that 
better health significantly contributes to 
economic growth by enhancing worker 
productivity. Healthier employees are less 
likely to take sick leave and more capab-
le of  performing their tasks efficiently, 
leading to higher overall productivity (Sat-
tar et al., 2021). This relationship is par-
ticularly relevant for developing countries 
within ASEAN, where health investments 
can yield substantial productivity gains.

In the context of  ASEAN, countries 
like Singapore, which invested around 
4.6% of  their GDP in healthcare in 2022, 
exhibit some of  the highest levels of  pro-
ductivity in the region, with a GDP per 
worker of  approximately $133,000. This 
supports findings by Suhrcke & Urban 
(2010), who argue that health investments 
are not just a social good but also a vital 
economic strategy. Conversely, count-
ries with lower health expenditures, such 
as Cambodia and Laos, which allocated 
approximately 1.5% and 2.2% of  their 
GDP to healthcare in 2022, respectively, 
show comparatively lower productivity le-
vels, with Cambodia’s GDP per worker at 

around $4,200 and Laos at approximately 
$6,500. These figures highlight the signi-
ficant disparities in health investments 
across ASEAN countries and their corres-
ponding impacts on economic productivi-
ty.

The significant positive impact of  
education levels on employee productivi-
ty aligns with the human capital theory, 
which posits that education enhances an 
individual’s skills and knowledge, thereby 
increasing their productivity (Maneejuk & 
Yamaka, 2021). This study’s findings are 
in line with Psacharopoulos & Patrinos 
(2018), who found that higher educational 
attainment leads to better job performance 
and economic outcomes.

Education levels vary widely across 
ASEAN countries, reflecting different sta-
ges of  educational development. Countries 
with higher education levels, such as Sin-
gapore and Malaysia, demonstrate supe-
rior productivity. This observation is sup-
ported by Ziberi et al. (2022), who found a 
strong correlation between education and 
economic growth. Conversely, countries 
with lower educational attainment, such 
as Myanmar and Cambodia, exhibit lo-
wer productivity, underscoring the critical 
need for educational investments to boost 
economic performance.

The positive association between 
technology adoption and employee pro-
ductivity corroborates findings from nu-
merous studies emphasizing the transfor-
mative impact of  technology on economic 
performance. Loo et al. (2023) and Zhou 
et al. (2023) highlighted that technology 
adoption leads to efficiency gains and in-
novation, which are crucial for enhancing 
productivity. This study’s results are con-
sistent with their findings, showing that 
ASEAN countries with higher levels of  
technology adoption, such as Singapore 
and Malaysia, exhibit greater productivity.

The disparities in technology adopti-
on across ASEAN countries highlight the 
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digital divide that persists in the region. 
Countries with lower technology adop-
tion, such as Laos and Myanmar, lag in 
productivity, reflecting the critical role of  
technological infrastructure in economic 
development. As pointed out by Karaki 
(2023) & Takacs (2023), investments in 
technology are essential for catching up 
with more developed economies and fos-
tering sustainable growth.

The combined impact of  health ex-
penditure, education levels, and techno-
logy adoption on employee productivity 
underscores the interconnected nature of  
these factors. As this study demonstra-
tes, countries that simultaneously invest 
in healthcare, education, and technology 
tend to achieve higher productivity levels. 
This integrated approach is supported by 
Bloom, Canning, and Chan (2006), who 
argue that simultaneous investments in 
health and education can lead to synergis-
tic effects on economic performance.  

Table 3. Comparative Result

Country Health Edu Tech

Singapore .45*** .38*** .42***

Malaysia .40*** .35*** .39***

Thailand .35*** .33** .30**

Philippines .28** .27** .25**

Vietnam .30** .28** .27**

Indonesia .22** .25** .20**

Brunei .37*** .31** .35**

Cambodia .15* .18* .12*

Laos .18* .20* .15*

Myanmar .1 .12 .08
Source: data processed (2024)

The comparative analysis of  ASEAN 
countries in table 3 reveals significant dis-
parities in the influence of  health expen-
diture, education levels, and technology 
adoption on employee productivity. Singa-
pore stands out with the highest coefficients 

across all three factors: health expenditure 
(0.45***), education levels (0.38***), and 
technology adoption (0.42***), indica-
ting that these variables play a substantial 
role in driving the country’s high produc-
tivity levels, reflected in a GDP per wor-
ker of  approximately $133,000. The high 
R-squared value of  0.75 suggests that the 
model explains a significant portion of  the 
variance in Singapore’s employee produc-
tivity.

Malaysia and Thailand follow Sin-
gapore, with strong positive influences of  
health expenditure (0.40*** and 0.35*** 
respectively) and education levels (0.35*** 
and 0.33** respectively) on productivity. 
Malaysia’s higher technology adoption 
coefficient (0.39***) compared to Thai-
land (0.30**) aligns with its higher GDP 
per worker of  $32,000, compared to 
Thailand’s $24,000. These results unders-
core the importance of  a balanced invest-
ment in health, education, and technology 
to enhance workforce efficiency in these 
countries.

Vietnam and the Philippines show 
moderate positive impacts across all va-
riables, with health expenditure coeffi-
cients of  0.30** and 0.28** respectively. 
Although the influence of  education and 
technology on productivity is slightly lo-
wer than in Malaysia and Thailand, these 
factors still contribute significantly to their 
GDP per worker ($17,000 for Vietnam 
and $15,000 for the Philippines). The R-
squared values for these countries (0.63 for 
Vietnam and 0.60 for the Philippines) in-
dicate a reasonably good fit of  the model 
in explaining productivity differences.

Indonesia, while exhibiting positive 
impacts of  health expenditure (0.22**) and 
education levels (0.25**) on productivity, 
shows a lower coefficient for technology 
adoption (0.20**), which corresponds to 
its lower GDP per worker of  $14,000. This 
suggests that while Indonesia has made st-
rides in health and education, further in-
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vestment in technology is needed to boost 
productivity.

Brunei, despite its small size, shows 
strong positive effects from health expen-
diture (0.37***) and technology adoption 
(0.35**), with a notable GDP per worker 
of  $75,000. This aligns with its substantial 
investments in health and technology, alt-
hough the education coefficient (0.31**) 
suggests there may still be room for impro-
vement in educational outcomes.

At the lower end of  the spectrum, 
Cambodia and Laos have weaker but still 
significant coefficients for health expen-
diture (0.15* and 0.18* respectively) and 
education levels (0.18* and 0.20* respecti-
vely), correlating with their lower produc-
tivity levels (GDP per worker of  $4,200 
for Cambodia and $6,500 for Laos). These 
findings highlight the critical need for in-
creased investment in health, education, 
and technology to close the productivity 
gap with more developed ASEAN count-
ries.

Myanmar, with the lowest coeffi-
cients across all variables (0.10 for health 
expenditure, 0.12 for education, and 0.08 
for technology adoption). 

Overall, these results underscore the 
importance of  a balanced approach to in-
vestment in health, education, and techno-
logy across ASEAN countries. While 
countries like Singapore and Malaysia 
demonstrate the benefits of  such invest-
ments, others like Cambodia, Laos, and 
Myanmar need to enhance their efforts in 
these areas to improve productivity and 
drive economic growth.

Policy Implication
The findings of  this study provi-

de valuable insights for policymakers 
across ASEAN countries, highlighting 
the importance of  strategic investments 
in health, education, and technology to 
enhance employee productivity and drive 
economic growth. However, these general 

insights need to be translated into actio-
nable steps to maximize their impact.

Increase Investment in Healthcare: Po-
licymakers in countries like Cambodia, 
Laos, and Myanmar, where health expen-
diture is relatively low, should prioritize 
increasing their healthcare budgets. This 
could involve reallocating government 
spending towards public health services, 
improving access to healthcare facilities, 
and launching nationwide health cam-
paigns aimed at preventing diseases that 
commonly affect the workforce. Countries 
like Singapore and Malaysia can serve as 
models, showcasing the benefits of  high 
healthcare investment on productivity.

Enhance Educational Attainment: To 
address the disparities in education levels 
across the region, particularly in countries 
with lower educational outcomes such as 
Cambodia and Laos, governments should 
implement policies that improve access to 
quality education. This could include in-
creasing funding for primary and secon-
dary education, offering scholarships for 
higher education, and investing in teacher 
training programs to improve the quality 
of  instruction. Additionally, integrating 
vocational and technical training into the 
education system could equip the work-
force with the skills needed in rapidly evol-
ving industries.

Promote Technology Adoption: For 
countries lagging in technology adoption, 
such as Myanmar and Cambodia, speci-
fic policies should be enacted to improve 
digital infrastructure. This could include 
expanding internet access in rural are-
as, providing incentives for businesses to 
adopt new technologies, and supporting 
startups that focus on technological inno-
vation. Governments should also consider 
forming public-private partnerships to dri-
ve the development of  technology ecosys-
tems, ensuring that both urban and rural 
populations can benefit from technologi-
cal advancements.
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Tailored Policy Approaches for Each 
Country: Given the significant variation in 
productivity and the factors influencing it 
across ASEAN countries, a one-size-fits-
all policy approach would be ineffective. 
Policymakers should design country-spe-
cific strategies that take into account their 
unique socio-economic conditions. For 
instance, Singapore might focus on sustai-
ning its high productivity levels through 
continued innovation in technology and 
advanced healthcare services, while Indo-
nesia might benefit from policies aimed at 
increasing technology adoption in its ma-
nufacturing sector.

Collaborative Regional Initiatives: ASE-
AN countries should also consider colla-
borative regional initiatives that address 
common challenges, such as health epi-
demics, education inequality, and techno-
logical gaps. By working together, ASE-
AN nations can share best practices, pool 
resources, and create a more integrated 
regional economy. For example, a regio-
nal fund could be established to support 
digital infrastructure projects in less deve-
loped member states, or joint educational 
programs could be implemented to raise 
standards across the region.

Monitoring and Evaluation: To ensure 
the effectiveness of  these policies, it is cru-
cial to implement monitoring and evalua-
tion frameworks that regularly assess the 
impact of  health, education, and techno-
logy investments on productivity. Policy-
makers should establish key performance 
indicators (KPIs) for each initiative and 
adjust strategies based on the outcomes 
observed. This data-driven approach will 
help in fine-tuning policies to achieve bet-
ter results over time.

By taking these specific, actionab-
le steps, ASEAN countries can enhance 
their employee productivity, foster sustai-
nable economic growth, and reduce the 
disparities in development across the regi-

on. These tailored strategies are essential 
for creating a more equitable and prospe-
rous ASEAN community.

CONCLUSION AND RECOMMENDATION

This study aimed to explore the im-
pact of  health expenditure, education le-
vels, and technology adoption on emplo-
yee productivity within ASEAN countries 
from 2015 to 2023. The research sought to 
address a significant gap in the existing li-
terature by integrating these three critical 
factors, which have often been studied in 
isolation, and examining their collective 
influence on productivity in the context of  
ASEAN, a region characterized by diverse 
economic landscapes.

The results from the analysis indicate 
that all three factors—health expenditure, 
education levels, and technology adopti-
on—have a significant and positive impact 
on employee productivity. Specifically, 
higher health expenditure and improved 
education levels are strongly correlated 
with increased employee productivity. 
Furthermore, technology adoption also 
plays a critical role in enhancing producti-
vity, although its impact varies significant-
ly across different countries in the region.

These findings confirm the hypot-
hesis that the combined effect of  health 
expenditure, education levels, and techno-
logy adoption is greater than the indivi-
dual impacts of  each factor. The study fills 
the identified research gap by providing a 
comprehensive understanding of  how the-
se factors interact to drive productivity in 
ASEAN countries, where the dynamics 
differ markedly from those observed in 
more developed regions.

Moreover, the comparative analysis 
highlights significant disparities among 
ASEAN countries in terms of  productivity 
outcomes, influenced by varying levels of  
investment in healthcare, education, and 
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technology. For instance, countries like 
Singapore and Malaysia, with higher in-
vestments in these areas, exhibit substanti-
ally higher productivity levels compared to 
countries like Cambodia and Laos, where 
such investments are comparatively lower.

Moreover, based on the findings, 
several key recommendations are propo-
sed for policymakers and stakeholders in 
ASEAN countries. First, countries with 
lower health expenditure should prioritize 
increasing their healthcare budgets. Imp-
roving healthcare access and quality can 
lead to healthier, more productive work-
forces, which is crucial for enhancing ove-
rall economic performance. 

Second, to address disparities in 
education levels, particularly in countries 
like Cambodia and Laos, it is essential to 
increase funding for education, improve 
access to quality education, and integra-
te vocational training programs to better 
equip the workforce for the demands of  a 
rapidly evolving economy. Additionally, 
promoting technology adoption is criti-
cal, especially for countries lagging in this 
area. Policies should focus on improving 
digital infrastructure, providing incentives 
for technological innovation, and foste-
ring public-private partnerships to support 
widespread technological advancement.

Furthermore, given the significant 
variation in productivity and the factors 
influencing it across ASEAN countries, 
a one-size-fits-all policy approach would 
be ineffective. Policymakers should de-
sign country-specific strategies that con-
sider their unique socio-economic con-
ditions. Collaborative regional initiatives 
that address common challenges such as 
health epidemics, educational inequali-
ty, and technological gaps should also be 
considered. By sharing best practices and 
pooling resources, ASEAN countries can 
foster more integrated and sustainable 
economic growth.

Finally, implementing robust mo-
nitoring and evaluation frameworks is 
crucial to assess the impact of  health, 
education, and technology investments 
on productivity. Policymakers should re-
gularly review and adjust strategies based 
on observed outcomes to ensure conti-
nuous improvement. By adopting these 
recommendations, ASEAN countries can 
enhance employee productivity, drive sus-
tainable economic growth, and reduce dis-
parities in development, thereby fostering 
a more equitable and prosperous regional 
community.

ACKNOWLEDGEMENT

The completion of  this research 
would not have been possible without the 
support and contributions of  several in-
dividuals and institutions. First and fore-
most, we would like to express our deepest 
gratitude to our respective institutions, 
Universitas Pembangunan Jaya, Universi-
tas Nahdlatul Ulama Kalimantan Timur, 
Southern Taiwan University of  Science 
and Technology, and Universitas Muham-
madiyah Malang, for providing the neces-
sary resources and academic environment 
to conduct this study.

We are also profoundly thankful to 
the World Bank for granting access to the 
comprehensive dataset, which was pivotal 
for the analysis in this research. The in-
sightful feedback and guidance from our 
colleagues and peer reviewers have been 
invaluable in refining the scope and qua-
lity of  this work, and for that, we extend 
our heartfelt thanks.

Moreover, we would like to ack-
nowledge the support of  our families 
and friends, whose encouragement and 
understanding have been instrumental 
throughout the research process. Lastly, 
we express our appreciation to the ASE-
AN community, whose diverse socio-eco-



JDM (Jurnal Dinamika Manajemen), 15 (2) 2024, 269-283

282

nomic landscapes inspired and shaped the 
focus of  this study.

This research was conducted without 
any specific grant from funding agencies 
in the public, commercial, or not-for-profit 
sectors.

REFERENCES

Afassinou, K. (2014). Analysis of  the Im-
pact of  Education Rate on the Rumor 
Spreading Mechanism. Physica A: Statis-
tical Mechanics and Its Applications, 414. 

Alam, M. N., Hassan, M. M., Bowyer, D., & 
Reaz, M. (2020). The Effects of  Wages 
and Welfare Facilities on Employee Pro-
ductivity: Mediating Role of  Employee 
Work Motivation. Australasian Account-
ing, Business and Finance Journal, 14(4). 

Asare, B. Y. A., Makate, M., Powell, D., 
Kwasnicka, D., & Robinson, S. (2022). 
Cost of  Health-Related Work Produc-
tivity Loss among Fly-In Fly-Out Min-
ing Workers in Australia. International 
Journal of  Environmental Research and 
Public Health, 19(16). 

Bloom, D. E., Canning, D., & Sevilla, J. 
(2004). The Effect of  Health on Eco-
nomic Growth: A Production Function 
Approach. World Development, 32(1). 

Brynjolfsson, E., & Hitt, L. M. (2000). Be-
yond Computation: Information Tech-
nology, Organizational Transformation 
and Business Performance. Journal of  
Economic Perspectives, 14(4). 

Caire, G., & Becker, G. S. (1967). Human 
Capital, A Theoretical and Empirical 
Analysis with Special Reference to Edu-
cation. Revue Économique, 18(1). 

Curea, Ş. C., & Ciora, C. (2013). The Im-
pact of  Human Capital on Econom-
ic Growth. Quality - Access to Success, 
14(SUPPL. 1). 

Dasanayaka, C. H., Abeykoon, C., Ranaweera, 
R. A. A. S., & Koswatte, I. (2021). The 
Impact of  the Performance Appraisal 
Process on Job Satisfaction of  the Aca-
demic Staff  in Higher Educational In-
stitutions. Education Sciences, 11(10). 

Digdowiseiso, K. (2011). Measuring Gini Co-

efficient of  Education: The Indonesian 
Cases. Economic Policy, 2116.

Granić, A. (2022). Educational Technology 
Adoption: A Systematic Review. Educa-
tion and Information Technologies, 27(7). 

Hitt, L. M., & Brynjolfsson, E. (1998). Be-
yond Computation: Information Tech-
nology, Organizational Transformation 
and Business Performance. The Journal 
of  Economic Perspectives, 14(4).

Karaki, F. J. (2023). The Impact of  Manufac-
turing, Investment, Labor Force and 
Technology on Economic Growth in 
Palestine. Journal of  Economics, Finance 
and Accounting Studies, 5(3). 

Kim, H., Park, S. Y., & Joh, W. IL. (2019). 
A Study on Technology Development 
Performance and Technology Commer-
cialization Performance According to 
the Technology Development Capabil-
ity of  SMEs Focusing on a Compara-
tive Analysis of  Technology Business 
Groups. Journal of  Open Innovation: 
Technology, Market, and Complexity, 5(3). 

Kim, H. W., & Chang, H. (2022). Medi-
cal Representatives’ User Acceptance 
of  Remote e-Detailing Technology: 
A Moderated Mediation Analysis of  
Technology Acceptance Model. Health-
care Informatics Research, 28(1). 

Lee, S. T., & Jung, S. M. (2023). Is Your De-
gree Worth It? Education-Job Trans-
ferability and Job Satisfaction of  ICT 
Workers. SAGE Open, 13(4). 

Linh, D. T. (2023). The Effects of  Political 
Connections on entrepreneurial Ven-
ture Operations, Employee Productiv-
ity and Investment Decisions. Journal 
of  Small Business and Enterprise Develop-
ment, 30(4). 

Loo, M. K., Ramachandran, S., & Raja Yu-
sof, R. N. (2023). Unleashing the Poten-
tial: Enhancing Technology Adoption 
and Innovation for Micro, Small and 
Medium-sized Enterprises (MSMEs). 
Cogent Economics and Finance, 11(2).

Maneejuk, P., & Yamaka, W. (2021). The Im-
pact of  Higher Education on Economic 
Growth in ASEAN-5 countries. Sustain-
ability (Switzerland), 13(2). 

Mawaddah, N., & Paskarini, I. (2021). The 



283

Suleman et al./ Harnessing The Power of  Health Education and Technology ...

Relationship between Education, Job 
Satisfaction, and Work Motivation to 
Work Productivity (Investigation on 
Workers in The Welding Section of  
Rack Production at UD. King Rack, 
Surabaya, Indonesia). Indonesian Journal 
of  Public Health, 16(3). 

Mutegi, T. M., Joshua, P. M., & Kinyua, J. 
M. (2023). Workplace Safety and Em-
ployee Productivity of  Manufacturing 
Firms in Kenya. Cogent Business and 
Management, 10(2). 

Ng, P. M. L., Lit, K. K., & Cheung, C. T. Y. 
(2022). Remote Work as a New Nor-
mal? The Technology-Organization-En-
vironment (TOE) Context. Technology in 
Society, 70. 

Pohjola, M. (2002). The New Economy: 
Facts, Impacts and Policies. Information 
Economics and Policy, 14(2). 

Psacharopoulos, G., & Patrinos, H. A. (2018). 
Returns to Investment in Education: a 
Decennial Review of  the Global Litera-
ture. Education Economics, 26(5). 

Ranihusna, D (2010). Efek Rantai Motivasi 
pada Kinerja Karyawan. Jurnal Din-
amika Manajemen. 1(2), pp. 90-103. 
Retrieved from: 

Sachs, J. D. (2002). Macroeconomics and 
Health: Investing in Health for Eco-
nomic Development. Revista Panameri-
cana de Salud Pública, 12(2). 

Sattar, S., Minhani, M., & Khotimah, R. N. 
(2021). The Effect of  Occupational 
Safety and Health on Employee Work 
Productivity. Bulletin of  Science Educa-
tion, 1(3). 

Setiadi, P. B., Ursula, R., Rismawati, R., & 
Setini, M. (2020). Labour Productivity, 

Work Experience, Age and Education: 
The Case of  Lurik Weaving Industry in 
Klaten, Indonesia. Webology, 17(2). 

Suhrcke, M., & Urban, D. (2010). Are Car-
diovascular Diseases Bad for Economic 
Growth? Health 

Supiandi, S., Pramuja, R. A., Masud, R., Na-
har, F. H., & Azizurrohman, M. (2023). 
Comparative Study of  Investments in 
Tourism, Health, Education, and Min-
ing and its impact on Poverty Allevia-
tion in West Nusa Tenggara. Advances in 
Tourism Studies, 1(1), 15–21. 

Takacs, A. (2023). The Positive Effects of  
Green Technology Investments on 
Growth Expectations. Technology in So-
ciety, 75. 

Wardani, E. K. (2022). Human Capital and 
Job Satisfaction on Employee Perfor-
mance. Jurnal Ekonomi dan Bisnis Air-
langga, 32(2). 

Wirajing, M. A. K., Nchofoung, T. N., & 
Etape, F. M. (2023). Revisiting the hu-
man capital–economic growth nexus in 
Africa. SN Business & Economics, 3(7). 

Zalukhu, Y. (2021). Optimization Technology 
in Efforts to Support Increasing Work 
Productivity. Fox Justi : Jurnal Ilmu Hu-
kum, 12(1). https://doi.org/10.58471/
justi.v12i1.93

Zhou, Y., Yang, C., Liu, Z., & Gong, L. 
(2023). Digital Technology Adoption 
and innovation performance: a moder-
ated mediation model. Technology Anal-
ysis and Strategic Management. 

Ziberi, B. F., Rexha, D., Ibraimi, X., & Av-
diaj, B. (2022). Empirical Analysis of  
the Impact of  Education on Economic 
Growth. Economies, 10(4). 


	_1fob9te
	_3dy6vkm

