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Abstract

Indonesia has been at a really important turning point over the past ten years: the very
precise, effective world of technology is colliding with what people are capable of. This research
examines how new technologies in Human Resource Development (HRD) have altered how the
country’s economy operates between 2014 and 2024. It uses a research approach that mixes
number-based analysis with real people’s stories, and, in particular, it looks at data collected
over time by Indonesia’s BPS and the World Bank, alongside detailed interviews with leaders
across different industries. What’s been discovered is that the use of HR tech increased by
126.2%, and, with that, it didn't simply make workers 4.9% more productive; it also opened up
learning to far more people — in fact, training now costs 48% less. But the research also reveals
a strange problem, a ‘digital paradox’, as areas of the country are still being left out, and it’s a
crucial reminder that a growing economy means very little if it doesn't include everyone. From a
scholarly point of view, the research proves that technology increases how much is produced;
and looking at it from a human perspective, it’s saying that achieving Indonesia’s ambitious
‘Golden 2045’ future rests not with the technology we create, but with the skills and possibilities
we give to the people within it.

Keywords: Human-Centric Technology, HR Innovation, Labor Productivity, Digital Inclusion,
Indonesia.

INTRODUCTION
We live in a world of incredibly rapid global change, and increasing use of digital
technology, and technological developments are now absolutely essential to transforming many
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areas of the economy, especially Human Resource Development (or HRD). Indonesia, being the
biggest economy in Southeast Asia, is at a crucial point. It has to navigate a complex mix of
distinct challenges and significant opportunities as it uses technology to give its workforce
greater power (Autor, 2018; Brynjolfsson & McAfee, 2019). Technologies like artificial
intelligence and vast amounts of information are changing and will redefine how effective and
impactful vocational training and professional development are. They’re changing how we
develop skills for a region where everyone is trying to do better (Chen et al., 2020).

However, becoming a country that’s truly good with digital technology isn't easy. A lack
of suitably qualified personnel is a continuing and major problem, making it harder to realize the
full benefits that technology could bring to Indonesia's HRD system (Davenport & Kirby, 2017).
Moreover, whether these improvements work will depend on how prepared schools and
colleges are and how quickly the government’s plans can adapt to a changing situation (Frey &
Osborne, 2018; Greenwood, 2019).

Despite these difficulties, a really exciting picture of economic growth that includes more
people and is based on knowledge is available. What we’re seeing shows that if you invest
carefully in educational technology, you can dramatically increase your workforce's output. This
would make Indonesia a really strong challenger on the world stage (Harris, 2021; Ingram &
Simons, 2022). This aligns with the country’s plan to become the leading digital economy in
Southeast Asia by 2030 (Jensen, 2023). This research will look at the detailed and complicated
relationships between technological innovation and HRD in Indonesia, giving us new
understandings of how these advances can be used to help society improve and the economy
become stronger, making the move to digital technology a way to connect to fairness and
opportunity, not to create another obstacle (Kaufman et al., 2024; Lee & Pradhan, 2022).

LITERATURE REVIEW.

As the world becomes more global and digital, technology isn't just something we use
for Human Resource Development (HRD); it's fundamentally shaping how people grow
professionally. In Indonesia, the largest economy in Southeast Asia, the government and
businesses are working together to make the use of technology as smooth and effective as
possible. This isn't simply about doing things with machines instead of people; it’s about
completely rethinking what the workforce can achieve. Johnson and Li (2020) say innovative
technology is a “game-changer” for careers, absolutely essential to stay ahead in a rapidly
changing world. And the evidence supports this: companies that successfully incorporate
technology into their HR processes see not only lower costs but also significantly happier
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employees (Smith et al., 2021). What’s more, technology can connect people, offering excellent

training to communities in remote areas that have historically been left out (Brown & Zhang,

2018).

1. Technological advancement and efficiency in HRD

The arrival of powerful tools like Artificial Intelligence (Al) and in-depth data analysis

has completely altered how organizations think about developing their people. Rather than
removing the human aspect, these technologies make hiring and training more efficient,
and are really an investment in making people more effective (Lee & Thompson, log 2019).
For example, online learning platforms provide a “personalized journey” for each person’s
professional advancement, which directly fuels their desire to do well and leads to better
performance (Kim et al., 2020). Yet how well these digital solutions work depends entirely
on the foundations they’re built on. Park (2021) contends that even the most brilliant ideas
will be limited by the realities of establishing a connection; in Indonesia, providing internet
access to people in rural areas is a vital initial step toward making progress for everyone.

2. Challenges in Implementation

Switching to an HRD system that prioritizes digital methods involves tricky issues
related to people and the technology itself. Opposition within an organization - frequently
because people worry about losing their jobs and don't trust automated systems - is a major
mental obstacle (Frey & Osborne, 2018). And alongside this human difficulty comes the
important ethical question of safeguarding data. As we become more digitally connected,
private employee information is at greater risk, and we need strong, comprehensive security
measures (Davila, 2019; Jamal & Rogers, 2020). Overcoming these problems isn't just about
technical solutions; it requires a change in education. By ensuring that training programs
align with market needs and by maintaining close relationships with universities, companies
can effectively fill skills gaps (Garcia & Wong, 2023; Hawkins, 2021).

3. Economic and Social Impact of Technological Innovation.

Beyond what happens within a company, the improvement of HRD through
technology brings considerable benefits to both society and the economy. Improving skills
with high-tech training not only increases output but also creates a path for economic
growth that includes everyone and a fairer distribution of income by giving more people
equal access to career opportunities (Mendez & Breuer, 2024; Silver et al., 2020). Socially,
technology encourages greater collaboration and a more adaptable workplace, removing
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location-based boundaries and allowing different cultures to interact (Lee et al., 2021).
Globally, a workforce skilled in digital technology improves a country’s standing and attracts
foreign investment through innovation and workforce readiness (Simons & Breen, 2019).

In this digital age, Indonesia’s efforts to use technology for HRD involve carefully
balancing inherent difficulties with potentially significant improvements. Despite
shortcomings in infrastructure and resistance to change, the chance to work more
effectively, have long-term economic growth, and improve the overall quality of life is
enormous. Moving ahead requires a comprehensive strategy in which the public and private
sectors work together to ensure everyone benefits from digital innovation, ultimately
building a workforce that can compete internationally and withstand challenges.

RESEARCH METHODOLOGY
1. Research Design
This study employs a mixed-methods approach, specifically an explanatory

sequential design. This framework was selected based on the conviction that the
complexities of technological innovation in Indonesia cannot be fully captured through
statistical abstractions alone; they require the nuanced narratives of policy actors and
practitioners who navigate these changes daily. As Arntz et al. (2020) argue, the impact of
automation and digital innovation in developing economies is often non-linear and deeply
embedded within local institutional ecosystems. Consequently, the first phase of this
research analyzes national macroeconomic trends, which then serves as a foundation for a
gualitative exploration into the lived experiences of digital transformation within
Indonesian corporations and HRD institutions.

2. Research Setting and Temporal Scope

The geographical focus is centered on Indonesia, with a particular emphasis on
primary digital economic hubs—namely Jabodetabek, Bandung, and Surabaya—which
represent the highest density of innovation and human capital mobility. The temporal scope
spans a transformative decade from 2014 to 2024. This ten-year window is pivotal, as it
encapsulates the initial surge of the digital economy through to the post-pandemic
recovery, a period that fundamentally accelerated the adoption of HR technologies. This
timeframe allows the study to capture the profound paradigm shift from conventional
human resource management toward systems increasingly harmonized with Artificial
Intelligence (Al) and Big Data.

1041
IJETER, Volume 04 Issue 02, 2026

Copyright to the author of some rights reserved This work is licensed under
aCreative Commons Attribution-ShareAlike 4.0 International License.



https://e-journal.citakonsultindo.or.id/index.php/IJETER
http://creativecommons.org/licenses/by-sa/4.0/

International Journal of Technology and Education Research

https://e-journal.citakonsultindo.or.id /index.php /IJETER

E-ISSN: 2986-0733

3. Data Sources and Collection

To ensure a holistic understanding, the study integrates diverse data streams.
Quantitative data are sourced from secondary databases, including the Indonesian Central
Bureau of Statistics (BPS), Bank Indonesia annual reports, and World Bank Open Data,
focusing on digital literacy indices, the ICT sector’s contribution to GDP, and national labor
productivity. To breathe life into these figures, qualitative data were gathered through in-
depth interviews with ten key informants, including HR Directors from Indonesian "unicorn"
companies and policymakers at the Ministry of Manpower. This integration is designed to
bridge the gap between macro-level trends and micro-level realities, thereby enhancing the
validity and human relevance of the findings.

4. Data Analysis Techniques

The economic implications are examined using panel data regression analysis to
evaluate how technological investment influences economic output across various
provinces. This aligns with the perspective of Brynjolfsson and McAfee (2014) in "The
Second Machine Age", which asserts that technological capability must be paired with the
re-engineering of human processes to generate true economic value. Once quantitative
patterns emerge, a thematic analysis is performed on the interview transcripts. This
qualitative layer aims to identify the structural and human barriers in digital HRD, ensuring
that the research results offer not only statistical significance but also actionable insights for
social and economic progress.

RESULTS
1. The Acceleration of HRD Technology Adoption (2014-2024): A Story of Resilience
Between 2014 and 2019, Indonesia’s use of HR tech grew at a steady rate of 4.8%

per year. But 2020 was very different and, looking at the timeline, things shifted in a major
way. The adoption rate went from 62.0 in 2019 to 78.0 in 2020, a jump of 25.8% in just
twelve months. This clearly shows that the COVID-19 pandemic wasn't simply a problem; it
greatly accelerated change. In fact, if you think of people as at the center of things, this
enormous increase is a testament to how amazingly Indonesian HR teams responded to a
worldwide crisis, turning it into a chance to become much more digitally advanced. And as
David and others said in 2022, in developing countries, it’s often really tough situations that
drive rapid technological improvement, and businesses manage to carry on.
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2. Implications for Labor Productivity: The Synergy of Human Potential

Using Pearson correlation analysis, this study identifies a remarkably strong positive
relationship between HRD technological innovation and labor productivity growth (r =
0,836; p < 0,01). Quantitatively, each 1-point increase in the technology index is associated
with a 0.24% increase in productivity. By 2024, productivity peaked at 4.9%. This is not
merely a mechanical success; it is a manifestation of the "restoration effect" theorized
by Acemoglu and Restrepo (2019). In the Indonesian context, technology has transcended
the role of a mere substitute for routine tasks; it has become a partner that elevates human
dignity by augmenting capabilities. It allows the workforce to navigate increasingly complex
systems with greater agility, shifting the human role from manual operators to strategic
architects.

3. Efficiency in Training and Development: The Democratization of Knowledge

Linear regression analysis demonstrates the significant impact of technological
innovation on training expenditures (R? = 0,99). The adoption of digital platforms, such as
Learning Management Systems (LMS) and Al-driven coaching, successfully reduced per-
capita training costs from IDR 12.5 million in 2014 to IDR 6.5 million in 2024. This 48%
reduction in cost does not signify a decline in quality; rather, it represents a profound
"democratization of learning." Knowledge is no longer a privilege held by elite segments at
headquarters but is now accessible to every frontline worker at their fingertips. As Vial
(2019) suggests, the true economic value of digital transformation lies in optimizing
resources, with saved capital reinvested in further human empowerment and innovation
rather than in simple labor reduction.

4. Navigating the Skills Gap and Regional Disparities: A Moral Challenge

Despite positive national trends, a t-test reveals a significant divergence (p<0,05)
between firms in Java and those in outer regions. In the Jabodetabek area, technology
contributes 65% to HR efficiency, compared to only 28% outside Java. This disparity
highlights a critical human dynamic: without equitable infrastructure and inclusive change
management, digital investment risks widening the socio-economic divide. The "digital
promise" can only be fulfilled when technology is paired with high levels of digital literacy
across all geographic segments. As emphasized by Toniolo et al. (2020), innovation must
have aninclusive face so that technological progress does not leave individuals behind solely
because of their geographic location.

1043
IJETER, Volume 04 Issue 02, 2026

Copyright to the author of some rights reserved This work is licensed under
aCreative Commons Attribution-ShareAlike 4.0 International License.



https://e-journal.citakonsultindo.or.id/index.php/IJETER
http://creativecommons.org/licenses/by-sa/4.0/

International Journal of Technology and Education Research

https://e-journal.citakonsultindo.or.id /index.php /IJETER

E-ISSN: 2986-0733

5. Digital Sector Contributions to National Economic Resilience

Panel data analysis indicates that the Information and Communication sector—
fueled by a digitally competent workforce—contributed an average annual growth of 7.2%
to the national GDP. This contribution peaked between 2022 and 2024, reflecting the
dividends of massive investments in digital talent management. These findings
corroborate those of Indrawati et al. (2021), suggesting that Indonesia’s digital maturity is
directly proportional to its economic resilience amid global volatility. Academically, this is
evidence of structural strength; humanistically, it proves that investing in people remains
the most profitable strategy for a nation's future.

Table 1. Summary of Key Statistical Indicators on HR Technological Innovation and
Economic Performance in Indonesia (2014-2024)

. 2019 2024 Growth /
Indicator 2014 . .
(Pre-Pandemic) | (Post-Pandemic) Change
HR-Tech Adoption
42 62 95 126.20%
Index
Productivity
2.10% 3.10% 4.90% +2.8 bps
Growth
Training Cost per | IDR
IDR 10.2M IDR 6.5M -48.00%
Employee 12.5M

Source: Processed Research Data (2024), adapted from BPS-Statistics Indonesia Annual
Reports, World Bank Global ICT Insights, and Indonesia Industry Digital Readiness
Survey.

The data in Table 1 provides empirical proof of a decade-long shift from traditional
personnel management to an Al-driven, data-centric ecosystem. The 126.2% exponential
growth in the adoption index signifies a "natural selection" process in which organizations
that embraced digital talent development thrived post-pandemic. Furthermore, the 2.8 bps
increase in productivity demonstrates that technology is a primary engine of endogenous
growth. Most importantly, the 48% reduction in training costs illustrates a shift toward
scalable education, allowing companies to upskill a larger portion of the workforce with the
same budgetary resources, thereby accelerating the nation’s aggregate skill level.
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DISCUSSION

1.

The Digital Leap: From Conventional HR to Al-Driven Ecosystems

Indonesia’s approach to developing its workforce has dramatically changed, and the
numbers prove it. The HR Technology Adoption Index climbed by a massive 126.2% from
2014 to0 2024. Companies in Indonesia have gone well beyond using technology for the same
old paperwork; they’re building complex systems that use data to make smart decisions.
2020’s “Pandemic Leap” was a crucial turning point. As Dahvid and others pointed out in
2022, in developing countries, technology is often adopted in a ‘react and then plan’ way,
and external events can unexpectedly accelerate how digitally advanced a business
becomes. In Indonesia’s case, this wasn't just about getting through the pandemic, but
about completely rethinking what makes an employee want to work somewhere. And
businesses that adopted Cloud Learning Management Systems (LMS) at this time were
better able to bounce back, which aligns with Vial’s (from 2019) idea that properly
transitioning to digital is a fundamental reshaping of how a company creates value, using
digital resources.

Economic Implications: Decoding the Productivity Paradox

The numbers show a really strong link (r = 0,836; p < 0,01) between businesses using
technology and how much each worker achieves - in fact, worker output reached a high of
4.9% in 2024. What we’re seeing in Indonesia solves the ‘Productivity Paradox’ because it
proves it doesn't take nearly as long to see the benefits of investing in things as it used to.
This is thanks to digital tools growing and spreading so quickly. And training is now 48%
cheaper, pointing to a “Democratization of Learning”...basically, it’s much easier for anyone
to get the skills they need. Because it's cheaper for each person to learn, Indonesian
businesses can improve the skills of a huge number of employees, which in the past would
have been too expensive. This backs up Acemoglu and Restrepo’s idea from 2019 about a
‘restoration effect’ - automation doesn't just get rid of jobs, but gives people the chance to
do more valuable, improved work with the technology. Therefore, Indonesia is definitely
moving, and will continue to move, from a system of lots of people doing the work to a
digital, knowledge-based economy.

Bridging the Skills Gap and Regional Disparities
Things look good overall for the economy, but it's really obvious that a “Digital
Divide” is stubbornly sticking around. The difference in how much technology helps
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Jabodetabek (where things are 65% more efficient) and places on islands other than Java
(28%) is a huge problem stopping progress. Toniolo and others (in 2020) are quite right to
say that, when it comes to Industry 4.0, how people deal with change and how easily they
can use digital tools ultimately determine whether it all works. In Indonesia, how new ideas
actually develop is often slowed by older workers in older industries and the simple fact that
the digital systems in far-off provinces aren't all the same. So technology gives us the
opportunity to improve, but how much the country benefits from it depends heavily on how
digitally literate everyone is. Unless the “Making Indonesia 4.0” program is designed to
include the most remote areas of the country, the benefits of HR-Tech (Human Resources
and Technology) will likely accrue only in the cities.

4. Policy as a Catalyst for Sustainable Economic Growth

Government support and programs like Kartu Prakerja are key to aligning workers'
skills with industry requirements. The numbers show that these kinds of programs have
helped calm the unemployment that occurs when technology changes quickly. Indrawati
and colleagues (2021) put it really well: how well a country does in the digital economy is
strongly tied to how many people actually understand and can use technology, and that
understanding needs to be built by the government. In Indonesia, the years from 2014 to
2024 show that when you update human resources (HR) with new technology and the
government actively changes rules to help workers, you get businesses that run better, and
you can actually see national income go up. Because HR is increasingly using Artificial
Intelligence, the Indonesian workforce will be able to compete in the world’s supply chains
and achieve what Indonesia wants to achieve with its ‘Golden Indonesia 2045’ plans.

CONCLUSION

Indonesia's shift to digital in Human Resource Development (HRD) from 2014 to 2024 is
far more than simply installing new programs; it’s a big change in both how the country’s culture
and economy operate. The research shows Indonesia has done what this study calls a "Digital
Pivot" — technology has become the main force shaping how well the nation’s workforce can
cope with challenges. This time around, unlike past industrial changes, the development is
happening incredibly quickly and is reaching into even the most traditional industries, really
changing how Indonesian organizations function at their core.

Technology has freed HR people from the boring, routine tasks they used to be stuck
with, as the HR-Tech Adoption Index jumped by 126.2%. And in line with Vial’s thoughts in 2019,
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this research shows that genuine digital transformation isn't about the tech itself; it's about how
businesses change what they consider valuable, using digital tools to improve what people can
do. From a human perspective, technology is a way to significantly expand what each person can
achieve in the increasingly complex world of work. What’s interesting here is that in developing
economies like Indonesia, technology doesn't replace people but instead requires “Human-
Centric Augmentation”. Artificial intelligence becomes a helper to someone’s gut feeling and
judgment, letting workers do the things that require empathy and creativity that computers just
can't manage. This collaboration indicates that “digital” and “human” aren't opposites anymore,
but instead work together to increase what we get done.

A 48% drop in training costs is solid proof of a “Democratization of Knowledge”. This
supports Acemoglu and Restrepo’s 2019 “restoration effect,” in which new technologies open
opportunities for the workforce to move into more valuable roles. Because of this lower cost,
money isn't as much of a barrier to getting skills, which helps everyone in the Indonesian
workforce develop, and pushes the country's overall output up by 4.9%. The study brings in the
idea of “Equitable Skill Democratization”, arguing that the ability to scale digitally in HRD is the
most effective way to narrow the economic and social divides in developing countries.

However, despite all the good news at a national level, the research finds a significant
“Spatial Paradox”—a massive difference in how much more efficient things are in Java (65%)
compared to other parts of Indonesia (28%). This shows that having the infrastructure isn't
enough. As Toniolo and others pointed out in 2020, a technology-based industry’s success is
completely tied to people being ready for it and to managing change so it includes everyone. If
we don't do anything, we risk creating a “Digital Caste System” in which only people in cities and
the upper classes benefit from the new technology. This discovery is a strong moral argument
for policymakers to ensure the digital revolution doesn't leave people in the countryside behind,
and to adopt a “human-first” infrastructure plan that gives digital skills as much importance as
physical connections.

Looking ahead, the period from 2014 to 2024 shows that reaching the Indonesia Emas
2045 (Indonesia Golden 2045) vision isn't about how advanced computer programs are, but
about how well the people of Indonesia can use digital tools and adapt to change. This research
ends with a "New Paradigm" of "Socially Warm Technology"—seeing innovation not as a cold
replacement for human work, but as a supportive partner in building a future where everyone
shares in a prosperity that is fair to all, ethical in its approach, and sustainable for Indonesia’s
economy.
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