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This study analyzes Artificial Intelligence (Al) governance through a
comparative study of regulatory frameworks in the United States (innovation-
based), the European Union (risk-based), Spain (regulatory sandbox
experimentation), and China (state-led sectoral). These four jurisdictions
were selected to illustrate the operationalization of Human-Centered
Artificial Intelligence (HCAI) principles, namely reliability, safety, and trust,
through different governance pathways. Current literature on Al governance
predominantly focuses on the discussion of the great power rivalry, while the
gap between global standards and domestic readiness of middle-power
nations like Indonesia remains underexamined. As a Global South country
with complex development contexts, Indonesia cannot adopt a single
governance model. This study argues that Indonesia’s Al governance must
transition from a risk-mitigation focus toward a hybrid approach based on
readiness, incentives, and participation. A hybrid approach is more effective
in integrating ethical guidelines, proportional regulation, policy
experimentation, and sectoral rules in a phased manner. Integrating HCAI
principles into Indonesia’s digital transformation will enable equitable Al
diffusion, strengthen human oversight, and align national agenda with global
norm standards. This study emphasizes the urgency of strategic policies to
ensure Al adoption in Indonesia fulfills socio-economic development needs,
rather than serving as mere performative policy.

How to Cite (APA Style): Permadi, D. (2026). Cross-country artificial intelligence
policy mapping: Human-centered governance and industrial adoption prospects in
Indonesia. Jurnal IImu Sosial, 25(1), 144-
170. https://doi.org/10.14710/jis.25.1.2026.144-170

INTRODUCTION

The application of Artificial Intelligence (hereinafter referred to as “Al”) has undergone a
profound transformation over the last decade, shifting from specialized research laboratories into
the mainstream of public discourse, governance, and everyday life. The acceleration of Al
deployment is not confined to one dimension of technical progress but encompasses a wide range of
fields: machine vision, natural language processing (NLP), speech recognition, robotics, and, most
prominently, the emergence of generative and multimodal systems. Within this trajectory,
generative Al (GenAl) is possibly the most notable development due to its accessibility and capacity
to present information engagingly and conversationally reminiscent of human interaction.
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As technology shifts, Al has substantial economic implications. A report indicates that the Al
market surpassed US$184 billion in 2024, reflecting an increase of approximately USS50 billion from
the previous year (Thormundsson, 2024). This upward trend is projected to continue, with estimates
suggesting the market could reach US$826 billion by 2030 (Thormundsson, 2024). Such figures reflect
not only the commercial viability of Al but also its integration into strategic industries ranging from
healthcare, energy, and finance to defense, agriculture, and education. The concentration of private
investment in particular regions underscores the geopolitical dimensions of Al development. In this
regard, the leading destinations for private investment in the Al sector continue to be the United
States, China, and the United Kingdom. Unquestionably, numerous commercial prospects have been
created due to digital- and internet-driven activities induced by the ongoing digital technology
advancement, which is also relevant in the context of Indonesia (Afdhal et al., 2022; Solihati et al.,
2024).

Indonesia's Coordinating Minister for Economic Affairs has stated that the country's digital sector
attracted approximately USS$22 billion in investments in 2023 (Sutrisno, 2024). With the anticipated
rapid growth of Indonesia’s digital sector, the utilization of generative Al is increasingly
demonstrating its potential as a vital driver of economic transformation and productivity across
various industries (Sahin & Karayel, 2024; Salari et al., 2025). According to Boston Consulting Group's
report in 2024, businesses stand to acquire considerable value by leveraging Al technologies, ranging
from enhanced productivity and improved decision-making to reduced costs(Boston Consulting
Group [BCG], 2024). For instance, Al has made a significant impact on research and development
(R&D) within the biopharma, medtech, and automotive sectors. Additionally, in the realm of
customer service, Al delivers substantial value to the banking and insurance industries (BCG, 2024).
With the accelerating frequency, the intensity and breadth of Al policymaking have intensified.
Policymaking in this area extends across multiple levels of governance, including local and regional
administrations as well as multilateral institutions.

Public authorities, private sector firms, universities, and civil society organizations have all
engaged in shaping Al-related policies, reflecting the cross-sectoral and transboundary nature of the
technology. The current global landscape of Al development reflects a dynamic and productive trend
toward establishing trustworthy and responsible governance policies. Over 70 countries worldwide
are currently formulating their Al policies and initiatives (Organisation for Economic Cooperation and
Development [OECD], 2024). Moreover, an increasing number of governments are adopting Al
technologies to enhance public services, modernize the public sector, formulate data-driven policies,
and create ethical frameworks for Al governance (Androniceanu, 2024).

Furthermore, advancements in Al across the globe have led to a range of technological
innovations impacting various aspects of life, accompanied by both opportunities and challenges. A
report by IBM underlines that many current Al solutions have effectively enhanced labor productivity
and efficiency, making the adoption of Al increasingly appealing and relevant in everyday contexts
(Kosinski & Scapicchio, 2024). In particular, Al possesses the capability to analyze vast amounts of
data and keeps continuing to evolve autonomously through machine learning that reduces the need
for human oversight. One significant advantage of Al lies in its ability to serve as a practical tool that
eases monotonous or straightforward tasks, allowing individuals to concentrate on more meaningful
work (Androniceanu, 2024). This capability is among the most prevalent applications of Al across
various sectors, aimed at reducing the burden of everyday responsibilities. This surge of activity
highlights the extent to which Al-driven applications are beginning to permeate nearly every
dimension of human existence.

At the same time, it illustrates the persistent lag between technological advancement and policy
response as governments and institutions struggle to keep pace with the rapid evolution of Al.
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Policymakers around the world are, in effect, racing to establish frameworks that can both harness
Al’'s transformative potential and contain its associated risks. The urgency of this task derives from
the fact that, alongside its benefits, the negative consequences of Al have also become more
pronounced. Without safeguards, over-reliance on Al can exacerbate wealth inequality and facilitate
mass surveillance.

Regardless of the possibility, the impact of Al on the workforce is becoming increasingly evident
across the globe. A recent report by Forbes (2024), for example, documented how Al-driven
restructuring has led to a surge in layoffs within the US In April 2024, it was reported that around
325,000 job losses occurred due to companies opting for Al solutions, particularly in the technology
sector, such as Tesla. In March 2024, Tesla laid off approximately 14,000 employees, which
represents about 10% of its workforce. This trend has raised significant concerns among workers,
particularly in the US, as the implementation of Al has contributed to a decline in employment levels
and resulted in the highest number of layoffs since 2016 (Forbes, 2024). Such developments illustrate
the inherently double-edged character of Al: while it offers prospects for efficiency gains and
innovation, it simultaneously generates vulnerabilities related to labor precarity, the concentration
of power within a small number of global technology firms, and the emergence of new ethical and
governance dilemmas.

Against this backdrop, a Human-Centered Al (HCAI) approach becomes crucial. HCAl emphasizes
that Al should not be developed solely to maximize technical performance or market efficiency.
Instead, it should be designed and governed to enhance human agency, safeguard rights, and
promote social well-being. This orientation builds on sociotechnical systems thinking, which views
technologies as embedded in networks of human actors, institutions, and cultural norms rather than
as neutral tools. For policy, this perspective shifts attention away from purely technical regulation
toward broader institutional arrangements that shape the interaction between Al systems and
society.

Global governance frameworks increasingly reflect this orientation. The Organisation for
Economic Co-operation and Development (OECD) Al Principles consolidate the trend by stressing
inclusive growth, sustainability, and accountability as central to Al governance. The European Union’s
Ethics Guidelines for Trustworthy Al (2019), produced by its High-Level Expert Group on Al,
articulated principles rooted in dignity, democracy, and equality, emphasizing that Al must be lawful,
ethical, and robust. Spain has localized this supranational model by experimenting with regulatory
sandboxes that allow for controlled testing of Al systems while maintaining oversight and citizen
protection. The United States represents a contrasting model. Its Al ecosystem has historically been
shaped by market-driven innovation and private-sector leadership. Regulatory interventions have
been fragmented, though recent initiatives such as the Blueprint for an Al Bill of Rights signal a
growing recognition of the need to protect citizens. China exemplifies a third trajectory,
characterized by strong state-led governance. Al is embedded in long-term development strategies
and framed as central to national modernization and digital sovereignty.

Existing scholarship on global Al governance has largely focused on the regulatory dynamics of
established technological powers, particularly the United States, the European Union, and China.
Much of this literature situates Al governance within broader geopolitical competition, including the
intensifying US-China rivalry and the framing of Al development as a contemporary technological
contest between competing political and economic systems (Hine & Floridi, 2021; Williams, 2025). In
this landscape, the United States is often associated with a more decentralised and private-sector-
led Al ecosystem, supported by major technology firms such as Microsoft, Google, and OpenAl, while
China has advanced a more state-centred approach that connects Al development with national
planning, data governance, and surveillance capacity (Nawaz et al., 2025). The European Union offers

Jurnal llmu Sosial, Vol 25, No 1, pp. 144-170 146



Permadi (2026)

another influential model through the Al Act and its broader regulatory architecture on data
protection, cybersecurity, and digital markets, which shape Al development and deployment across
sectors (Jgrgensen, 2025).

While these studies are valuable in explaining how major powers define the global terms of Al
governance, they provide limited guidance for countries such as Indonesia, where the central policy
challenge is not only to respond to global Al standards, but also to translate them into governance
mechanisms that fit domestic institutional capacity, industrial readiness, and inclusive development
priorities. This research contributes to that gap by moving beyond a monolithic comparison of major
Al powers. It examines the United States, the European Union, Spain, and China as four governance
archetypes that offer different lessons for Indonesia. The United States illustrates the role of research
capacity and innovation incentives; the European Union demonstrates how risk-based regulation can
protect rights and build accountability; Spain provides a more localised example of regulatory
experimentation, including the use of Al to support anticipatory governance in areas such as fire and
drought prediction through large-scale data analysis (Ros-Medina et al., 2025); while China shows
how Al governance can be integrated into national industrial strategy and state-led coordination.

The novelty of this article lies in using comparative Al governance as a basis for formulating a
readiness-based HCAI governance pathway. This approach positions HCAl beyond ethical principle. It
takes HCAI as a policy framework that connects reliability, safety, and trust with the practical
conditions required for responsible Al adoption. For Indonesia, this is especially relevant because
middle-power countries are increasingly expected to engage with Al as a tool for shaping norms,
strengthening institutional capacity, and advancing cooperative approaches to security and
development (Hanggarini, 2025). In this sense, Indonesia’s Al governance pathway must address both
risk mitigation and responsible adoption, ensuring that Al supports industrial innovation, public-
sector transformation, and wider participation from startups, MSMEs, and other domestic actors.

This research proceeds by first discussing the conceptual development of Al and the relevance
of HCAI as a governance principle, followed by an explanation of the research method and case
selection. It then analyses further the Al governance approaches of the four selected jurisdictions
before synthesising their relevance for Indonesia’s policy readiness, industrial adoption, and inclusive
digital transformation. A synthesis of key considerations in Global South discourse will also be added.
The article concludes by highlighting the contribution of a readiness-based HCAI framework for
Indonesia’s future Al governance agenda.

Al development: Definition, scope, and landscape

Despite its ubiquity in public discourse, Al remains conceptually unsettled. There has yet to be a
single generally accepted definition of the term, if not necessarily a need for one. As a novel
innovation, Al might be better understood as a phenomenon where scholars and policymakers alike
are still trying to gather a deeper understanding of it and its place in the world. To define it broadly,
Al could be comprehended as an imitation of human intelligence by means of computing
technologies, although it is not an entirely accurate definition either (Sheikh et al., 2023).

The High-Level Expert Group of the European Commission has advanced a more functional
definition, explaining Al as “systems that display intelligent behavior by analysing their environment
and taking actions—with some degree of autonomy—to achieve specific goals” (European
Commission, 2018). While the framing has the advantage of flexibility, it remains debatable as an
accurate interpretation, reflecting persistent ambiguity surrounding the phenomenon. This
ambiguity is not incidental but reflects the unsettled stage of Al's development (Gabriel, 2020;
Manyika, 2022). Historically, two competing visions emerged in the 1950s. The first, symbolic Al,
sought to formalize knowledge and reasoning through logic, rules, and heuristic search, and for
decades dominated the field through the rise of expert systems. The second, connectionist Al that
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drew inspiration from the brain and pursued learning through networks of simple units (or
perceptrons). Although initially marginalized, this approach resurged in the late 1980s and laid the
groundwork for the deep learning and reinforcement learning systems that dominate today (Littman
et al, 2022). Yet, despite these achievements, contemporary Al remains narrow in scope. Current
systems excel in specific domains, such as language generation or image recognition, but lack the
general reasoning, adaptability, and contextual awareness that characterize human intelligence.

The distinction between narrow Al and the still-speculative artificial general intelligence (AGI) is
critical for governance debates. Narrow Al already permeates everyday life through recommendation
systems, automated decision-making, fraud detection, and digital assistants, whereas AGI remains a
matter of conjecture and contested timelines (Littman, et al. 2022). Governance frameworks must
therefore attend to the tangible risks and impacts of narrow Al, while preparing for the speculative
possibility of AGI. The limitations of current Al approaches are as important as their successes.
Schwartz (2022) highlights persistent shortcomings: systems that produce biased outputs, lack
transparency, or generate errors with serious social consequences. These concerns are amplified by
structural issues, including a lack of diversity in Al research and development, which shapes both the
design and the societal impact of Al systems. At a deeper level, unresolved “hard problems” remain,
including causal reasoning, common-sense understanding, cross-domain generalization, and the
embedding of Al within complex sociotechnical environments.

This ambiguity is compounded by the challenges of governance. International efforts to regulate
Al have been slow, reflecting the difficulty of designing stable rules for what Ruschemeier (2023) calls
an “opaque, complex, allegedly biased and rapidly changing” domain that interacts poorly with legal
imperatives of certainty, transparency, explicability, and equal treatment (p. 363). One of the most
prominent attempts as definitional clarity of Al has been the European Union’s Al Act. In the Act’s
Annex | of Article 3, Al systems are defined into three different scopes of understanding, which are:
(1) Machine learning approaches, (2) Logic and knowledge-based approaches, and (3) Statistical
approaches (European Commission, 2021). These scopes were established in an effort to provide
better clarity on the types of Al systems that have been most prominently featured in the discourse
of Al evolution, despite arguments that it may lead to more legal uncertainty as to what can or cannot
be included in regulating Al (Ruschemeier, 2023).

Furthermore, this effort to regulate and capture a better understanding of Al also stems from an
observation of states’ behavior around the governance of Al, which, according to Papyshev and
Yarime (2023), can be comprehended through three broad orientations of policy shared by several
notable countries: (1) leading role in facilitating and initiating Al projects (e.g. China, South Korea,
Japan); (2) prioritizing Al ethics and its regulation for national security purposes (e.g. countries in the
EU, Norway, Mexico, and Uruguay); (3) indirect role in facilitating and promoting Al projects for other
stakeholders to take over (e.g. the UK, the US, Singapore, Saudi Arabia, New Zealand, Lithuania,
Ireland, India, and Australia). These themes were based on research regarding the governing
sociotechnical systems that states with active regulatory mechanisms on Al have implemented,
further illustrating the variety of approaches that have existed thus far. It also aims to emphasize
further the experimental nature of where we are in understanding Al globally, highlighting a sense of
awareness from international actors when dealing with Al, to opt for more long-term strategies in
dealing with its fast-paced changes, and to be able to adjust better when said changes occur
(Papyshev & Yarime, 2023).

Human-centeredness: A fundamental principle of Al

The seminal work Human-Centered Artificial Intelligence (2022) by Ben Shneiderman was one of
the first attempts to systematically articulate what it means to conceptualize and operationalize the
notion of human-centered in Al systems. Shneiderman (2022, p. 57) departs from a binary
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understanding of automation versus human control by advancing a two-dimensional framework in
which both automation and human agency can be maximized simultaneously. In this framing,
intelligent systems are not designed to replace human decision-making but to augment it in ways
that safeguard rights, enhance creativity, and promote accountability (Human-Centered Artificial
Intelligence Institute, 2022). He argues that high-performance Al is not achieved through automation
alone but requires a convergence of three mutually reinforcing elements: reliable, safe, and
trustworthy (RST).

Reliability, as Shneiderman (2022) notes, emerges from rigorous technical practices such as
maintaining audit trails to review failures, benchmarking for verification and validation, and
continuously testing data quality and bias as contexts evolve. Safety, in turn, is cultivated through
management strategies that create organizational cultures attentive to risk. Trust, however, extends
beyond internal practices and requires independent oversight. The critical role of professional
organizations, regulatory bodies, auditing firms, and certification agencies in creating accountability
structures that reassure stakeholders.

Industry practice reinforces the feasibility of this approach. International Business Machines
(IBM) Research (2021) has advanced a HCAI strategy that seeks to “amplify and augment rather than
displace humans.” IBM operationalizes HCAI across three areas: human-Al collaboration, responsible
and human-compatible Al, and interdisciplinary design for interaction. AutoAl, one of IBM’s flagship
tools, automates model selection and parameter tuning but incorporates visualization techniques
that allow users to compare performance and bias metrics, exemplifying the balance of automation
with oversight. These practices illustrate how reliability can be engineered through auditability, how
safety can be advanced by embedding fairness checks and explainability, and how trust can be
cultivated by providing transparency to end-users. Industry practice thus demonstrates that RST is
not merely normative but practically attainable at scale.

However, the practical feasibility of HCAI in industry does not eliminate the need for a more
critical discussion of its limitations. Humans have a relevant and significant stake in technological
development, which calls for a closer investigation of the human-centered perspective in Al
governance (Schmager et al., 2025). In practice, HCAI design is often understood through three main
aspects: technology, human factors, and ethics. The technological aspect emphasizes that Al systems
should remain under human control to avoid threaten or replace human roles. The human factor
aspect stresses the importance of preserving meaningful human decision-making in the design,
deployment, and use of Al. Meanwhile, the ethical aspect focuses on ensuring justice, fairness,
privacy, and accountability throughout the Al lifecycle (Xu et al., 2023). However, HCAI’s promise
becomes limited when the language of human control and ethics is applied to Al systems that are still
driven by market competition, surveillance incentives, and labour-saving pressures. Therefore, HCAI
should not be treated merely as a design principle or ethical aspiration, but as a governance challenge
that requires continuous negotiation between technological innovation, institutional accountability,
and social protection.

The convergence between RST and international Al governance initiatives is noteworthy. A
shared objective across the efforts is to ensure the adaptability of state actors in implementing Al
and its rapid advancements while maintaining safeguards that align with ethical standards,
transparency, and risk-mitigation values in order to foster trust and accountability in all of its various
applications, which are also capable of maximizing its full potential. Such alignment is essential not
only for fostering trust and accountability but also for enabling Al systems to achieve their full social
and economic potential. Reflecting this consensus, the OECD reports that more than 70 countries
have policies related to Al governance (OECD, 2024).
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To guide these efforts, OECD (2024) asserts five principles of trustworthy and responsible Al
governance: 1) Inclusive Growth, Sustainable Development, and Well-being. This principle refers to
the obligation of stakeholders to be proactive in the responsible management of Al; thus, it can
contribute to growth and prosperity for all parties. 2) Respect for the Rule of Law, Human Rights and
Democratic Values, Including Fairness and Privacy. In this respect, Al should be consistently
developed based on human-centered values, such as equality, non-discrimination, fairness, data
protection and privacy, as well as rights governed by international law. 3) Transparency and
Explainability. Transparency involves understanding how Al systems are developed, trained, and
used. Explanation ensures that those affected by Al results can understand and test the rationale for
those results. 4) Robust, Secure, and Safe. This principle emphasizes the application of a risk
management approach in maintaining a robust, secure, and safe Al system. In this context, a risk
management approach can assist in identifying, assessing, prioritizing, and mitigating potential risks
that may arise from Al system outcomes. 5) Accountability. This principle emphasizes the
responsibility of parties that the functioning of the Al systems they design, develop, manage, and
operate has been in accordance with the applicable regulatory framework (OECD, 2024).

In addition to the policies issued by the OECD, other international initiatives have contributed
substantially to shaping the emerging landscape of human-centered Al governance.
Recommendation on the Ethics of Artificial Intelligence issued by UNESCO (2022), also sets out a
comprehensive ethical and human-centered vision grounded in principles. These principles include:
1) Proportionality and Do No Harm; 2) Safety and Security; 3) Fairness and Non-Discrimination; 4)
Sustainability; 5) Right to Privacy, and Data Protection; 6) Human Oversight and Determination; 7)
Transparency and Explainability; 8) Responsibility and Accountability; 9) Awareness and Literacy; and
9) Multi-Stakeholder and Adaptive Governance and Collaboration (United Nations Educational,
Scientific and Cultural Organization—UNESCO, 2022).

Aside from the international instruments, in the regional sector, the Association of Southeast
Asian Nations (ASEAN) issued the “ASEAN Guide on Al Governance and Ethics” in 2024 to
contextualize these debates within the priorities of Southeast Asia, outlining seven fundamental
principles of Al governance: 1) Transparency and Explainability. Transparency refers to the openness
of information on the use of Al systems, such as the type of data used and/or the purpose of its use.
Explainability means providing a clear comprehension of the factors that influence Al results; 2)
Fairness and Equity. Al-generated results should be free from bias, discrimination, or injustice. To
prevent unfair and discriminatory results, Al developers shall take appropriate steps from data
collection and pre-processing, training, and inference; 3) Security and Safety. Al systems must be safe
and protected from dangerous threats such as data poisoning, dataset destruction, model inversion,
byzantine attacks, and other cyberattacks that can endanger Al users; 4) Human Centricity. Al
systems should prioritize human-centered values and aim to improve the well-being, health, and
benefits of society. Therefore, this principle should be applied from the design, development, and
implementation stages of Al. In addition, both Al developers and users need to ensure that the
application of Al technology will not disrupt the labor market or existing job opportunities; 5) Privacy
and Data Governance. Data protection needs to be made comprehensively, thus providing clarity on
who has access to the data and when the data can be accessed. Moreover, the way data is collected,
stored, processed, and deleted must be in accordance with applicable laws and regulations and
ethical principles; 5) Accountability and Integrity. This principle emphasizes the responsibility of Al
system managers in the event of failure or misuse that causes negative impacts, as well as the
importance of mitigation measures to prevent similar events in the future; 6) Robustness and
Reliability. In order to create a safe and reliable Al system, regular monitoring and effective mitigation
of potential risks are necessary (ASEAN, 2024).
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In essence, this convergence indicates that HCAI is no longer a peripheral concept but a central
axis of global Al governance. The principles articulated by the OECD, UNESCO, and ASEAN underscore
three interrelated priorities: the protection of fundamental human rights, the establishment of
accountability mechanisms that distribute responsibility across developers, operators, and users, and
the minimization of risks that could undermine trust in Al systems. This alignment reflects a growing
recognition that the legitimacy of Al governance depends on fostering innovation and on ensuring
that technological development is socially sustainable and ethically defensible. By foregrounding
human dignity, fairness, and transparency, these frameworks collectively embody the essence of
HCAI. They accentuate that Al should be developed and deployed as a means of augmenting rather
than displacing human agency, while safeguarding societies against harms.

METHODS

This research uses a comparative study and qualitative analysis method. Wilson argues that a
comparative study involves expanding national legal studies to identify potential challenges or
barriers by critically assessing a country’s national legal system (McConville & Chui, 2017). The
comparative approach is chosen because Al governance is inherently transnational, involving legal,
ethical, institutional, and technological issues that surpass national borders. By situating Indonesia’s
emerging Al governance within a comparative framework, this research identifies both
convergences, namely areas of global normative alignment, and divergences, namely context-specific
differences in regulatory design, institutional authority, and policy implementation.

This study focuses on four jurisdictions that represent distinct pathways in global Al governance:
the United States, the European Union, Spain, and China. These cases were selected through
purposive case selection to provide to capture the diversity of governance models currently shaping
global debates instead of drawing an exhaustive mapping of all influential Al governance actors. The
United States represents a decentralized and innovation-driven model; the European Union
represents a rights-based and risk-sensitive regulatory model; Spain illustrates a localized and
experimental sandbox approach within the EU framework; while China represents a state-led and
sector-specific model that connects Al governance with national industrial strategy, data governance,
and sovereignty concerns. Other influential actors, such as Singapore and Canada, are not excluded
because they are insignificant, but because this study prioritizes cases that provide clearer variation
across regulatory archetypes.

In addition, this research employs qualitative analysis through descriptive analysis and desk
research (Kusumastuti & Khoiron, 2019). Qualitative methodology is used because it allows the study
to examine the depth and meaning of policy documents, regulatory instruments, and institutional
arrangements. Only data relevant to the research problem are analysed (Muhaimin, 2020). Desk
research involves the systematic collection and review of secondary sources, including legislation,
policy documents, academic literature, and reports from international organizations. The analysis
proceeds by mapping the selected Al governance instruments, identifying how each jurisdiction
operationalizes Human-Centered Al principles, and comparing their implications for Indonesia’s
policy readiness.

The comparison, therefore, does not treat global Al governance as a single benchmark to be
adopted by Indonesia. Rather, it uses the selected jurisdictions to examine the gap between global
regulatory models and domestic policy readiness. While existing literature has paid considerable
attention to Al governance among major powers, particularly the United States, China, and the
European Union, this study focuses on how such global lessons can be translated into a readiness-
based governance pathway for a middle power and Global South country such as Indonesia. The four
jurisdictions are therefore analysed as governance archetypes in order to assess how Indonesia may
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develop a hybrid pathway that reflects its institutional capacity, industrial needs, and human-
centered development priorities.

RESULTS AND DISCUSSION
Development of Al regulations on a global level

Just as no nation can isolate itself from the transformative impact of Al, states remain central
actors in shaping the norms and institutions that govern Al. The global race to govern Al illustrates
the enduring importance of the nation-state. While private firms and international organizations
contribute to Al norm-setting, the ultimate authority to translate principles into binding law or
enforceable practice rests with states. National approaches to Al governance have begun to
crystallize, yet states have historically approached emerging technologies through distinct
governance logics.

Hence, to analyse this variation, this study adopts a critical political economy framework,
conceptualizing Al governance models as direct reflections of underlying political systems and state-
capital relations. Through this lens, liberal market democracies tend to generate decentralized,
market-driven regimes that prioritize private-sector innovation, whereas state-directed political
systems integrate Al governance into broader structural mechanisms of social control and national
sovereignty. The results section therefore focuses on how Al governance can be understood in terms
of three overlapping functions: (1) agenda-setting, (2) regulatory experimentation, and (3)
international coordination.

The United States of America—the white house executive order on the safe, secure, and
trustworthy development and use of artificial intelligence

As the country with the largest number of Al models in the world, the US has established and
implemented the Executive Order on the Safe, Secure, and Trustworthy Development and Use of
Artificial Intelligence (Perrault & Clark, 2024). The Executive Order, issued by the Biden
Administration on October 30, 2023, serves as a legal framework for understanding the potential
benefits and mitigating the risks associated with Al (Executive Order No. 14110, 2023). The US already
has several frameworks related to Al, including the 2022 Blueprint for an Al Bill of Rights. This
Executive Order can be categorized as a breakthrough in strengthening the US government's
commitment to the legal provisions of Al due to its binding nature and applicability to the executive
branch of government, including federal agencies and departments. This feature enables it to direct
how laws and policies should be implemented by the previously mentioned entities (Congressional
Research Service, 2021; Executive Order No. 14110, 2023).

Although EO 14110 was later rescinded in 2025, it remains analytically useful as an illustration
of the US research-driven and inter-agency approach to Al governance (National Institute of
Standards and Technology [NIST], 2025). The central purpose of the Executive Order is to ensure that
Al technologies are developed and utilized safely, ethically, and in a manner that reflects the
principles of HCAI. As such, it seeks to balance innovation with responsibility, integrating
technological advancement with societal protection. The Executive Order has several sections that
specifically regulate how legal provisions can govern the development of national Al systems. For
example, there is a section on the safety and security of Al technology. To achieve this objective, the
Executive Order requires industries to conduct testing and evaluation, including post-deployment
performance monitoring. These steps help ensure that Al systems function ethically, safely, and in
line with federal laws and policies (Executive Order No. 14110, 2023). The technical procedures that
ensure the safety and security of Al systems include setting standards and requiring large-scale Al
model developers to share Al model test results (red-teaming) with the federal government (Eredon
& Westin, 2024). The Executive Order implements these provisions by directing the National Institute
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of Standards and Technology (NIST) to publish guidelines, standards, and best practices on Al safety
and security. In addition, NIST must request reports on any large-scale, dual-use Al model
development activities from companies with significant computing clusters (Eredon & Westin, 2024).

By institutionalizing such oversight mechanisms, the Executive Order embodies a HCAI logic that
prioritizes human safety, data security, and transparency in algorithmic decision-making. It also
emphasizes the social dimensions of Al adoption, particularly its implications on the labor market.
Beyond testing and evaluation, the Executive Order underscores the importance of innovation, fair
competition, and support for industry workers as an integral component of a comprehensive Al
governance framework to maximize the use of Al systems (Eredon & Westin, 2024). Regarding
innovation and competition, some of the directives provided by the Executive Order include using
national Al research resources to support domestic research, providing technical assistance to
developers and small companies using Al, and simplifying immigration procedures to attract Al
experts. On the other hand, support for industrial workers includes producing a report on the impact
of Al on the labor market, setting out mitigation measures, and publishing principles and good
practices for employers to optimize the potential of Al systems and ensure the welfare of workers.
All of these actions demonstrate the US government's special attention to the impact of Al
technology on business and industry development, particularly in empowering industrial workers and
utilizing Al technology to improve the effectiveness of business operations.

However, several important issues may affect the effectiveness of this Executive Order. As
previously mentioned, the US already has several federal laws, frameworks, and guidelines related
to Al. For example, the National Al Initiative Act of 2020, which lays the foundation for the expansion
of Al research and development, and the White House Blueprint for an Al Bill of Rights, which
emphasizes guidelines around fair access and use of Al systems (Pouget & O’Shaughnessy, 2023).
These laws and guidelines share core principles as the Executive Order, namely the ethical and safe
development of Al systems through extensive research and Al system feasibility assessments (White
& Case, 2024). Based on these similarities, it is in the interest of the US government to align the
Executive Order with existing laws and guidelines in order to create consistency in upholding and
implementing the established principles in regulating the development of Al technologies.
Consequently, the Executive Order can strengthen and complement existing guidelines and legal
foundations.

In addition, the effectiveness of future Executive Orders on Al is also a crucial issue, given their
general limitations. For example, Executive Orders may have relatively weaker legal force than laws
passed by Congress due to their unilateral issuance by the President (Reinstein, 2009).

In addition, there is a possibility that a subsequent administration can reverse an Executive Order
if it is deemed to be an abuse of the rules and does not represent the interests of said administration
(Reinstein, 2009). Therefore, the principles in the Executive Order on Al need to be bipartisan and
legislative reinforcement to gain the full support of all factions of the political parties.

European union—European Union Artificial Intelligence Act

In accordance with the US' Executive Order, the European Union Artificial Intelligence Act (EU Al
Act) is a comprehensive legal framework that establishes explicit rules for harmonizing the
development, market positioning, and use of Al in the EU. Formulating regulations, aside from
granting membership status, emulation, foreign aid, and reconstruction, are some of the approaches
regularly exercised by the EU to perform its mission as a global normative agent, which, in this case,
is specific to the context of Al usage (Nurmeiga & Nugrahani, 2020).

In general, the regulatory implementation of the EU Al Act adopts a risk-based approach. It
operationalizes the humane principles by calibrating the level of regulatory oversight according to
the potential risks posed by Al systems, ensuring that rules are proportionally tailored to the risk level
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of systems held by each service provider and user in the EU(Kosinski & Scapicchio, 2024). The EU Al
Act risk division has four different levels (European Union, 2024). First, there is the unacceptable-risk
level of Al, such as social scoring systems and biometric categorization based on race and gender,
which is prohibited (Guadamuz, 2024). Second, the high-risk Al tier includes any automated personal
data processing systems that are subject to additional regulatory requirements. Third, the limited-
risk Al tier is subject to lighter transparency obligations. Finally, the minimal-risk tier, such as Al
applications found in video games, is not governed by the legal framework.

Generally, the EU Al Act emphasizes pre- and post-market surveillance mechanisms of products
and services that incorporate Al systems, especially high-risk Al systems, in the market (European
Union, 2024). This dual system ensures accountability throughout the Al lifecycle and reinforces the
ethical responsibility of providers. Regarding the pre-market surveillance, products and services that
utilize Al systems must undergo conformity assessment under the applicable provisions. The
assessment is conducted to obtain certification from an authorized body, enabling the product to be
declared as conforming and then marketed. Al system providers are required to repeat the
conformity assessment if there are substantial changes in the life cycle of the Al system (European
Commission, 2024). Meanwhile, once an Al product or service is on the market, the authorities will
be responsible for market surveillance and ensuring that providers have a post-market monitoring
system in place (Novelli et al., 2024). Al system providers and users are also required to report serious
incidents and damage to Al systems.

A notable innovation within the EU Al Act is the introduction of regulatory sandboxes, designed
to support the development of Micro, Small, and Medium-sized Enterprises (MSMEs). As the main
driver of the EU's economic strength, MSMEs play an important role in creating employment
opportunities and facilitating economic development through various innovations (European
People’s Party Group, 2024; Gyamfi et al., 2024; Thomson, 2024). With the central role played by
MSMEs, Al adoption is inevitable for businesses to keep up with the rapid pace of technology in the
global industry. However, MSMEs in the EU still experience several challenges in the adoption of Al
technology compared to other large companies (Arroyabe et al., 2024). These challenges include
financial constraints, a lack of expertise and human resource skills in using Al technology optimally,
and the difficulty of integrating Al into existing business processes (Oldemeyer et al., 2024). Departing
from these problems, the EU Al Act presents a legal framework that can accommodate the interests
of MSMEs in growing national industries within EU member states through the adoption of Al
technologies.

The regulatory sandbox initiative has extensive impacts on Al system providers and regulators.
For Al system providers, the regulatory sandbox offers guidance, training sessions, and specialized
communication channels related to Al technology development (European Parliament, 2022). Such
guidance ensures that businesses’ exploration and development of products and services remain
compliant with laws and regulations, thereby reducing risks and unintended consequences.
Regulators also benefit from the regulatory sandbox. By guiding providers, regulators can gain a
better understanding of the products and services developed by artificial intelligence service
providers, enabling adequate rule-making, supervision, and enforcement policies (European
Parliament, 2022). In addition, the regulatory sandbox can facilitate communication between all
parties involved.

Nevertheless, several parts of the regulatory sandbox can be challenging for the EU Al Act. One
challenge related to the harmonization of regulatory sandbox implementation. This issue is crucial
considering that the EU Al Act itself regulates the implementation of the regulatory sandbox by
requiring each EU member state to establish at least one Al regulatory tool at the national level
(European Union, 2024). In addition, the EU Al Act permits the creation of regulatory sandboxes at
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the regional or local level within each member state through cooperation with relevant and
competent authorities. Achieving regulatory coherence, therefore, becomes crucial. It aims to
standardize Al regulatory tools, thus MSMEs can continue to protect the fundamental rights of
customers, uphold security, and promote ethical principles in all of their Al products and services.

Spain—Royal Decree 817/2023

As one of the EU member states, Spain is required to comply with the legal framework of the EU
Al Act. One form of such compliance is to create a regulatory sandbox in accordance with the
provisions contained in the EU Al Act. Thus, Royal Decree 817/2023 was issued by the Spanish
government as a pilot program to complement the EU Al Act. This decree aims to provide an isolated
testing environment, where authorities and companies developing Al systems could collaborate to
create a soft law that would guide the future implementation of the EU Al Act (BonelliErede et al.,
2024).

Royal Decree 817/2023 adopts EU’s risk-based approach but offers more specific guidance
regarding the high-risk Al systems. In line with the EU Al Act, the definition of high-risk Al systems
includes systems that may pose risks to safety, health, and human rights (Arbona, 2023; Royal Decree
817/2023, 2023). This supervision applies to public administrations and certain private entities.
Regarding the provisions of the surveillance procedure, Royal Decree 817/2023 also adopts similar
measures to the EU Al Act, which include test development, compliance validation, monitoring, and
incident mitigation (Royal Decree 817/2023, 2023). During the testing, development, and compliance
validation stage, Al system providers are required to have a risk management system that serves as
the basis for conducting product or service assessments, and subsequently create a declaration of
compliance given to the authorized body. Meanwhile, the incident monitoring and mitigation stage
requires artificial intelligence system providers to monitor and report incidents related to products
and services that have been marketed.

Reflecting the EU Al Act, isolated testing mechanisms under Royal Decree 817/2023 are aimed
at setting harmonized standards on Al to safeguard citizens' rights in their interactions with artificial
intelligence, particularly for artificial intelligence systems developed and used by MSMEs. In addition
to MSMEs, the testing facilitation is also aimed at providing implementation guidance for startups
that develop and use high-risk artificial intelligence systems, general-purpose Al (GPAI), and
foundational Al models. Royal Decree 817/2023 offers several benefits to the development of
Spanish startups and MSMEs. One of the benefits is that businesses can access expert guidance,
including insights and best practices for developing Al systems. This enables companies to optimize
their Al technologies while ensuring compliance with existing regulatory requirements. These
benefits can be realized because the Royal Decree regulates the provisions for the involvement of
expert advisory groups in helping to maintain the compliance of participants of this regulation (Royal
Decree 817/2023, 2023). In addition to expert guidance, the Royal Decree also provides specific
feedback channels for cooperation between providers, such as developers, MSMEs, and technology
companies, and users of Al systems—such as individuals, clients, and third parties (Tanna & Brown,
2023).

China—the interim measures for the management of generative artificial intelligence services and
administrative provisions on deep synthesis

Over the past decade, China has emerged as one of the leaders in innovative research and studies
related to generative Al (Omaar, 2024). This emergence has been supported by the development of
intense research and academic institutions, such as Tsinghua University, which has produced most
of China's top Al startups (Table, Briefings, 2024). To ensure ethical and responsible Al development,
the Chinese government has enacted two key regulatory instruments: Interim Measures for the
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Management of Generative Artificial Intelligence Services (2023) and the Administrative Provisions
on Deep Synthesis (2023).

Interim Measures for the Management of Generative Artificial Intelligence Services was
published on July 13, 2023. These regulations specifically address the use of generative Al (genAl)
technologies in providing services to the public in China. The Interim Measures define genAl as
models and technologies capable of generating content such as text, images, audio, or video
(Cyberspace Administration of China, 2023). The term "public" in these regulations does not
specifically refer only to consumers, although specific requirements seem to target consumer-facing
services. Regarding technology development and governance, the Interim Measures encourage the
application of genAl technologies in every field and industry. This is done by establishing adequate
gen Al infrastructures that are supported by a qualified public data training resource platform
(Cyberspace Administration of China, 2023). The implementation of said governance is carried out
through several measures, such as requiring service providers to conduct security assessments in
accordance with relevant regulations and submit certain information related to the use of algorithms
to the Cyberspace Administration of China in accordance with the Algorithm Recommendation
Provisions. It includes the name of the service provider, form of service, type of algorithm, and
algorithm self-assessment report (Cyberspace Administration of China, 2023). In addition, the Interim
Measures also require service providers to conduct pre-training, optimization training, and other
activities that handle data training in accordance with the law. These measures ensure the
development of Al technology governance is consistent with existing laws and regulations by
emphasizing the truthfulness, accuracy, and objectivity of data.

A defining feature of the Chinese framework is the explicit requirement for service providers to
apply core socialist values in the development of their Al technology. These values are reflected
through prohibition against any content that incites subversion of national sovereignty or the
overturning of the socialist system, endangers national security and interests, incites separatism,
advocates terrorism or extremism, and promotes ethnic hatred and ethnic discrimination, violence
and obscenity, as well as false and harmful information (Cyberspace Administration of China, 2023;
Baker McKenzie, 2023). Applying these socialist values show the policy direction of the Interim
Measures, which not only regulates the technical supervision of Al-enabled system products and
services, but also the content contained in them. This ideological orientation marks a clear departure
from liberal-democratic interpretations of humane principles, which typically emphasize rights-based
ethics. Instead, the Chinese model articulates a form of state-embedded humanism, in which social
harmony, collective welfare, and national security constitute the primary axes of human-
centeredness.

Complementing the Interim Measures, Administrative Provisions on Deep Synthesis specifically
regulates deep synthetic technology, commonly known as deepfakes. Deep synthetic service
providers must label generated content to inform users whose information will be edited and obtain
specific consent from those individuals (Sheehan, 2023; Zhang, 2023). This provision also requires
deep synthetic technology providers to enhance their technical management and conduct regular
reviews, evaluations, and validations of their generative or synthetic algorithm mechanisms and
logic. If a deep synthesis technology provider offers tools that generate or edit faces, voices, or other
biometric information, the provider is required to conduct a security assessment independently or
through a professional institution (Zhang, 2023).

By embedding transparency and accountability requirements, these regulations aim to preserve
public trust and mitigate the misuse of Al-generated content. These provisions are designed not only
to enhance technical reliability but also to reinforce the legitimacy of state oversight in maintaining
an orderly and “truthful” information environment. In this way, China’s regulatory approach
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institutionalizes a collectivist interpretation of human-centeredness, in which technological
governance is intertwined with state-led moral frameworks and national developmental goals.

Human-centered Al governance in practice: comparative lessons from the united states, Spain, the
European Union, and China

The comparative examination of Al regulatory frameworks in the US, the EU, Spain, and China
reveals both convergence and divergence in their normative foundations, governance approaches,
and institutional mechanisms. Central to this framework are three mutually reinforcing components,
Reliability, Safety, and Trust (RST), which define how technical robustness, organizational
responsibility, and independent oversight converge to ensure that Al remains both high-performing
and ethically sound. Within this conceptual backdrop, the US, EU, Spain, and China have adopted
regulatory frameworks that embody differing yet complementary interpretations of HCAI. Each seeks
to operationalize the RST principle through distinct governance architectures, cultural orientations,
and institutional mechanisms. These insights can serve as lessons learned for similar regulation
efforts in other countries that are in the early stages of developing Al governance systems aligned

with global standards, including Indonesia.

Table 1. Operationalization of Human-Centered Al (HCAI) in Major Jurisdictions

Dimensions United States European Union (EU) Spain China
Primary Executive Order on EU Artificial Royal Decree Interim Measures on
Instrument Safe, Secure, and Intelligence Act 817/2023 Generative Al (2023);
Trustworthy Al (2024) Administrative Provisions on
(2023) Deep Synthesis (2022)
Regulatory Innovation- and Legally binding, risk- Hybrid EU-aligned Model-specific, state-led
Approach research-driven; based framework model with governance emphasizing
decentralized harmonizing market experimental social stability
agency and rights protection  sandbox governance
coordination
HCAI Augmentation- Rights-based and Citizen-centric and Collectivist and stability-
Orientation focused; participatory collaborative oriented; prioritizing social
empowering harmony and safety
marginalized
communities and
promoting fairness
Reliability (R)  Technical validation Conformity Iterative feedback Government-led pre-
and testing via NIST assessment and and pilot testing deployment audit and
standards and continuous through sandboxes  content moderation
audits monitoring
Safety (S) Red-teaming, safety Legally mandated Safe experimental Strict pre-launch reviews for
benchmarks, and risk mitigation and spaces for societal risk prevention
voluntary testing human-in-the-loop developers and SMEs
control
Trust (T) Public transparency Independent Multi-stakeholder State trust through
and ethical research  regulatory oversight engagement and compliance with ideological
partnerships policy co-creation norms
Institutional NIST, OSTP, and European Spanish Agency for  Centralized state funding
Oversight sectoral agencies Commission and Al the Supervision of and supervision (National
Office Artificial Intelligence  Governance Committee for
(AESIA) the New Generation Al)
Normative OECD & UNESCO OECD & UNESCO EU Al Act alignment  Selective adherence
Alignment voluntary guidelines human-centered emphasizing ethical  emphasizing sovereignty

principles

innovation

and security

Source: Author’s synthesis based on regulatory documents and secondary sources
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Across the five selected policy instruments, Al governance is framed around a shared
commitment to trustworthy and responsible development. Although each jurisdiction
operationalizes these principles differently, they converge around human-centered values that
prioritize safety, transparency, fairness, accountability, and responsible innovation. The US Al
Executive Order translates HCAI into a research-driven and innovation-centric framework. It
operationalizes these values by encouraging testing and evaluation to ensure Al technology can
empower minority groups instead of attacking them (Executive Order No. 14110, 2023). The US
model, therefore, advances HCAI through technical reliability and procedural safety, supported by
institutions such as NIST and the OSTP that create voluntary but influential standards for trustworthy
Al.

The same sentiment is echoed by the EU Al Act. It represents the most comprehensive legal
codification of HCAI to date. The EU Al Act operationalizes safety and trust through a risk-based
framework that classifies Al systems into four tiers of risk, ensuring that regulatory oversight scales
with potential harm. High-risk systems must undergo human oversight, conformity assessments, and
post-market monitoring, in which mechanisms that directly embody the OECD and UNESCO
principles of transparency, proportionality, and human rights protection. The EU Al Act thus
institutionalizes the trust dimension of HCAI by embedding independent enforcement through the
Al Office and the European Commission, creating accountability structures that extend beyond
technical compliance toward ethical responsibility. For instance, the EU Al Act prohibits the use of
biometric categorizations that have the potential to incite bias against a particular race or gender
(European Union, 2024).

Spain’s Royal Decree 817/2023 mirrors this emphasis by embedding citizen protection and
ethical oversight within its regulatory sandbox framework. Through its regulatory sandbox, Spain
enables startups, MSMEs, and research entities to test Al systems in controlled environments,
ensuring that ethical principles are not abstract ideals but lived practices. This approach reflects
Shneiderman’s vision of Al that augments human capability through iterative design and feedback,
aligning with ASEAN’s call for transparency, fairness, and human-centricity. Spain’s model
demonstrates how HCAI can be realized through co-regulation, where government guidance, civil
oversight, and industry innovation reinforce each other.

By contrast, China’s dual-track regulatory model, Interim Measures of Generative Artificial
Intelligence Services (2023) and Administrative Provisions on Deep Synthesis (2022), interpreted
HCAIl within a state-centric governance framework. Here, human-centeredness is defined collectively
rather than individually: the “human” in HCAI aligns with social stability, cultural integrity, and
national security. The Chinese model enforces safety and reliability through stringent pre-launch
audits and content moderation mechanisms, emphasizing risk containment and control over
algorithmic transparency. While this diverges from liberal-democratic interpretations of HCAI, it
nonetheless demonstrates a commitment to ensuring that Al operates within ethical and socially
beneficial boundaries. Collectively, these instruments illustrate that HCAI has become a shared policy
language. Thus, Al regulation must integrate normative principles of trust, responsibility, and
inclusivity to balance innovation with human welfare.

In addition to the similarity in the principles and values contained in the regulations, there are
notable similarities related to the implementation of assessment or testing for Al system providers,
as part of the government’s effort to standardize Al products and services and ensure they are safe
and beneficial to customers. Each framework mandates pre- and post- deployment assessments for
marketed Al products and services to evaluate safety, fairness, and reliability throughout the life cycle
of Al technology. Moreover, all four jurisdictions provide guidelines for every Al system provider,
especially business actors such as startups, businesses, and MSMEs, so that they can innovate Al
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technology while still complying with existing rules and regulations. This shared orientation
underscores a mutual policy goal: to cultivate an innovative, sustainable, and safe industrial
ecosystem through two-way guidance between the government, authorized bodies, and Al system
providers.

Nevertheless, the significant difference between the four regulations lies in the regulatory
architecture and scope of enforcement. The EU Al Act has a risk-based approach that adjusts
provisions based on the Al technologies’ level of risk. Meanwhile, the approach taken by the
Executive Order in the US is centered on innovation-based research and development, reflected in
the involvement of research and education institutes in assisting authorized agencies to provide
guidelines and oversee testing conducted by Al system providers. On the other hand, the two
regulations issued by China follow a model-specific and state-centric approach that regulates
explicitly different categories of Al models, namely genAl (the Interim Measures) and deep synthetic
models (the Administrative Provisions on Deep Synthesis); hence, supervision and control can be
carried out in a targeted and specific manner.

In addition, there are differences in specific provisions regarding the form of support for
businesses that become Al providers and users in each country. Among the four regulations, the EU
Al Act and Royal Decree 817/2023 have provisions that explicitly provide guidance, training sessions,
and technical assistance to startups and MSMEs through the establishment of a regulatory sandbox.
The regulatory sandbox provides a framework that allows businesses to test and evaluate products
and services in a controlled environment, thereby encouraging ethical and safe Al technology
innovation for national industries in each region.

Although the Executive Order on Al in the US and the two regulations issued by China also
provide guidelines and technical assistance to Al system providers, the implementation of these
guidelines applies to all Al service providers; thus, there is no single provision that regulates business
entities specifically, like the regulatory sandbox of the EU Al Act and Royal Decree 817/2023. To
elucidate how differing political and institutional contexts shape the governance of Al, the Table 1
provides a comparative synthesis of how HCAI principles, specifically RST, are embedded and
operationalized within the regulatory frameworks of the US, the EU, Spain, and China.

Apart from the similarities and differences between each regulation, a significant point to be
learned is the effort to balance the interests of innovation and the protection of user rights and
welfare in the formulation of Al regulations. The balance of these two interests is highly crucial since
Al technologies have become an inevitable phenomenon. Therefore, legal frameworks that are
formulated and implemented by the government should provide room for Al providers and users to
optimize the benefits offered by Al through ethical and responsible measures. This legal framework
model has the potential to be applied by developing countries such as Indonesia in their efforts to
utilize Al as a catalyst to accelerate national industry development. In addition, harmonization and
alignment are crucial for ensuring consistency and support from cross-stakeholders, thereby enabling
regulations to function as intended.

Beyond the major powers: academic studies of Al in the context of the Global South

While much of the global discourse on Al governance is shaped by the institutional architectures
of the US, the EU, and China, it is crucial to recognize that the Al revolution is not geographically
confined to the Global North. Countries in the Global South are increasingly engaging with the ethical,
political, and economic implications of Al adoption, yet their perspectives remain marginalized in
global standard-setting processes. According to Mokoena’s research (2024) on the impact of Al in
Africa, such perspectives are increasingly echoed across the Global South nations, particularly in
Africa, where scholars and policymakers emphasize the need to shape Al development trajectories
independently of Global North dominance and to address the longstanding underrepresentation of
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these nations in multilateral Al governance dialogues. Considering that the existing Al policies and
strategies have mainly originated from Global North nations, particularly in Europe and North
America, it is increasingly crucial for Global South countries to ensure their inclusion in these
discussions to prevent the formulation of Al-related policies that overlook their unique experiences
and local needs.

This concern resonates with a broader call for decolonizing Al governance, which seeks to
diversify the normative foundations of global policymaking. Current global initiatives, such as the
OECD’s Principles on Al (2024), UNESCQO’s Recommendation on the Ethics of Al (2022), and ASEAN’s
Guide on Al Governance and Ethics (2024), have contributed to the global convergence around HCAI.
However, while these frameworks articulate universal values of fairness, transparency, and
accountability, they often reflect Eurocentric conceptions of human-centeredness that emphasizes
individual rights over collective or contextual values.

For the Global South, the task is to reinterpret these principles through the lenses of sovereignty,
inclusivity, and socio-economic justice, ensuring that HCAI advances local agency rather than
reinforcing dependency on foreign technology and capital. This socio-political imperative within
Global South discourses is underscored by the need to assert their influence in shaping global
narratives within international institutions, particularly regarding ethical considerations. Considering
the EU’s central role in global Al governance after the landmark establishment of the AlA, Mokoena
(2024) highlights the risk of leaving the development of these policies solely to European or Global
North entities. Therefore, it is indispensable for Global South countries to actively engage in
multilateral policy-making processes, which have led to the creation of national strategies concerning
Al of their own, to ensure that their indigenous ethical principles and values are duly considered in a
multilateral setting.

Emerging examples from South Africa and India illustrate the Global South’s growing normative
and policy assertiveness. South Africa’s Presidential Commission on the Fourth Industrial Revolution
(2020) proposes an Al agenda that integrates ethics, regulation, and cultural values with
developmental imperatives, signaling a vision of human-centeredness that is socially grounded and
culturally situated. The text also included aspects that concern their country the most, such as
regulation, ethics, and cultural aspects of the Internet, as well as technological or hardware
developments in relation to Al, in addition to other aspects of broader digital transformation
(Mokoena, 2024).

India, meanwhile, has adopted a policy stance that emphasizes data sovereignty and domestic
innovation, linking Al development to its broader industrial strategy and economic self-reliance. As
Joshi (2024) and Thormundsson (2024) note, this approach positions Al as a strategic sector
contributing USD 254 billion to India’s GDP in 2024, while framing data as a national asset rather than
a transnational commodity. Together, these cases underscore how Global South nations are
reclaiming the right to define human-centered Al in their own terms—balancing ethical imperatives
with economic pragmatism. As for its stance on sovereignty, India believes in its capacity to produce
its own domestic data-based technologies, not only as a potential incentive to the Indian economy
as a whole but also to encourage the private sector to experiment with their “globalized data-based
technology industry”, which relies on the datafication of their people and the commaodification of
their environment (Joshi, 2024). Both countries are merely two examples of Global South countries
endeavoring to ensure that ethical and transparent use of these new technologies is undertaken,
without compromising their own national policies and strategies. With the burgeoning growth of Al
over the years, it is without a doubt that these countries will not let up with the pace that their Global
North counterparts have established, with no exception.
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In this sense, the Global South’s engagement with Al governance represents not a passive
reception of external norms but a transformative negotiation of global power. By embedding HCAI
within developmental state frameworks, countries such as South Africa and India are articulating
models that combine technological sovereignty with ethical responsibility, thereby expanding the
conceptual scope of global Al governance. Their experiences highlight the necessity of viewing Al not
solely as a technological artifact but as a site of political contestation, where issues of justice,
representation, and epistemic equality are continuously renegotiated.

The potential of adopting ai incentive policies in Indonesia

Within this global landscape, Indonesia stands at a pivotal juncture. The country’s Al trajectory,
currently guided by the National Artificial Intelligence Strategy (Stranas KA) 2020-2024 and the
Minister of Communications and Informatics Circular No. 9 of 2023 on Al Ethics, reflects an early-
stage regulatory approach focused on risk prevention and ethical awareness. However, as Al
adoption accelerates across industries, there is an urgent need to shift from reactive regulation to
proactive facilitation. With the strategic role of government policy interventions in supporting the
utilization and adoption of Al technology by industrial actors, Indonesia has the potential to
implement a similar approach as an effort to develop its national economy. Moreover, the utilization
of Al technology in Indonesia is expected to help the employment of 26.7 million people in the
country (Kompas, 2023).

However, it is undeniable that the affirmative Al adoption policies for human-centeredness
principles have not yet been established. Drawing lessons from the comparative cases, Indonesia can
adapt a hybrid governance model grounded in HCAI principles. Although the countries studied in the
comparative analysis are developed nations, it is crucial for developing countries to have Al adoption
policies. Developing countries should not solely adopt the latest technology, but also implement
policies that promote labor empowerment, which have been applied in high-income countries with
adaptations to the needs of developing nations, including redesigning and rebuilding the technology
(Korinek & Stiglitz, 2021). Thus, developing countries should not merely focus on adopting technology
from developed nations but should direct the adoption to meet the specific needs of developing
countries, one of which for Indonesia is to escape from the middle-income trap (Korinek & Stiglitz,
2021; Ministry of Communication and Digital, 2024).

Positioned as one of the largest digital economies in Southeast Asia, Indonesia occupies a
strategically important role in shaping the regional discourse on HCAI. Yet, despite this potential,
Indonesia’s current Al governance remains primarily normative and precautionary, emphasizing
ethical awareness over industrial facilitation. The National Artificial Intelligence Strategy (Stranas KA)
2020-2024 and Ministerial Circular No. 9 of 2023 on Al Ethics articulate the values of fairness,
accountability, and transparency but lack clear mechanisms for operationalizing these principles into
incentive-based policies.

Drawing lessons from the comparative experiences of the US, the EU, Spain, and China, Indonesia
has the opportunity to develop a hybrid HCAI framework; one that balances regulatory oversight with
developmental inclusivity. The core insight from these global regimes is that the institutionalization
of HCAl is not merely a moral or technological question, but a political-economic choice that reflects
differing state—market relations, innovation capacities, and social contracts. From the EU, Indonesia
can draw lessons from a risk-based and rights-oriented approach that operationalizes safety and trust
through proportional regulation. The EU Al Act demonstrates that human-centered governance can
coexist with industrial competitiveness when oversight mechanisms, such as conformity
assessments, post-market monitoring, and transparency obligations, are calibrated to the potential
harm of Al applications.
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This lesson is relevant for Indonesia because its current starting point of Al policy landscape has
begun to articulate ethical and responsible Al principles through the National Artificial Intelligence
Strategy and the Minister of Communication and Informatics Circular No. 9 of 2023 on Al Ethics. The
Circular remains a form of soft regulation, intended as ethical guidance and a foundation for future
higher-level regulation rather than a binding regulatory framework (Ministry of Communication and
Digital Affairs, 2024). This shows that Indonesia has established an initial normative basis for Al
governance. However, has not fully translated these principles into tiered regulatory interventions
yet. For Indonesia, adapting the EU’s lesson would mean moving from ethical guidance toward
proportional regulation: stricter supervision for high-impact technologies, such as algorithmic
decision-making in finance, labour, or public administration, and lighter, innovation-friendly
regulation for lower-risk applications, such as agriculture or small-scale digital services.

Meanwhile, Spain’s regulatory sandbox model offers a pragmatic blueprint for cultivating
reliability through iterative testing and participatory design. For Indonesia, the relevance of this
model lies in the fact that sandboxing is not entirely new. Indonesia has used sandbox approaches in
sectors such as financial technology and digital health, indicating that regulators already have some
institutional familiarity with controlled experimentation (Financial Services Authority, 2018; Ministry
of Health, 2023). Nevertheless, it still remains unclear how the results of these sectoral sandboxes
are systematically translated into broader policy learning, cross-sectoral regulatory standards, or Al-
specific governance mechanisms. Spain’s experience is therefore useful because it shows how a
controlled testing environment can be designed as a structured mechanism for regulatory learning,
stakeholder dialogue, and the operationalization of ethical principles. For Indonesia, where MSMEs
contribute over 60 percent of GDP and remain central to national economic resilience, an Al-focused
sandbox could serve as an innovation incubator and as a bridge between existing sectoral
experimentation and a more coherent Human-Centered Al governance pathway (Purwanto, 2025).

Furthermore, the US’ innovation-based and research-driven approach, exemplified by Executive
Order 14110 (2023), highlights another dimension of HCAI relevant to Indonesia: the importance of
inter-agency coordination and research infrastructure. The US model leverages universities, public
research institutes, and private-sector laboratories to co-develop technical standards for fairness
testing, red-teaming, and explainability. Indonesia is currently developing its national Al roadmap
and white paper under the coordination of the Ministry of Communication and Digital Affairs,
involving 39 ministries and agencies as well as academics, private-sector actors, and civil society
(Ministry of Communication and Digital Affairs, 2025). This process shows that Indonesia has begun
to build a multi-stakeholder foundation for Al governance. However, coordination alone is not
sufficient unless it is translated into technical capacity for testing, auditing, and evaluating Al systems.
By establishing a National Al Research and Testing Network, Indonesia could strengthen the reliability
and auditability of domestic Al products while building human capital for long-term innovation. This
would not only promote local R&D capacity, but also align Indonesia’s national strategy with ASEAN’s
(2024) call for transparency, fairness, and multi-stakeholder collaboration.

China’s dual-track approach, comprising the Interim Measures on Generative Al (2023) and
Administrative Provisions on Deep Synthesis (2022), offers a reference point for Indonesia in figuring
out its next policy step. It illustrates how Al governance can be translated into targeted rules for
specific models, applications, and sectors. After establishing relatively general policy foundations and
moving toward a national Al roadmap involving multiple ministries, agencies, and stakeholders across
sectors, Indonesia’s next policy challenge is to ensure that broad principles can be translated into
sector-specific guidance that reflects different risks, institutional capacities, and development
priorities. While Indonesia should avoid China’s overly centralized and surveillance-oriented
governance model, it can learn from its sector-specific regulatory logic. Differentiated guidelines for
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Al deployment in key industries such as agriculture, energy, logistics, health, education, and public
services would allow the state to maintain oversight while supporting domestic actors in scaling
contextually relevant Al solutions.

Integrating these lessons, Indonesia’s pathway toward HCAI should be conceived as a multi-level
governance project involving three interrelated pillars: 1) Regulatory Reliability — Developing a risk-
sensitive, transparent, and adaptive legal framework that clearly defines accountability mechanisms
for Al developers, users, and regulators. This should include a national registry for high-risk Al
systems, a code of conduct for algorithmic transparency, and sectoral compliance mechanisms
harmonized with ASEAN’s Al Governance and Ethics Guide (2024); 2) Institutional Safety —
Establishing mechanisms that embed ethical and technical safeguards within organizations and public
institutions. For example, Al auditing units within ministries or state-owned enterprises can ensure
alignment with fairness, data protection, and human oversight standards, reinforcing organizational
accountability; 3) Social Trust and Inclusion — Promoting equitable access to Al opportunities through
public investment in education, reskilling, and digital literacy. Trust is not merely a product of
technical transparency but of inclusive participation—ensuring that communities, workers, and SMEs
understand, shape, and benefit from Al technologies.

By embedding these pillars into its economic and digital transformation agenda, Indonesia can
create an HCAI ecosystem that unites industrial competitiveness with social justice. The policy
objective should not be to replicate the regulatory sophistication of the EU or the innovation
dynamism of the US, but to synthesize both within Indonesia’s developmental context. This synthesis
aligns with the vision of inclusive digital sovereignty, a governance paradigm in which Al serves
national priorities while upholding universal ethical standards.

In operational terms, Indonesia could pursue several strategic actions: 1) Establish a National Al
Governance Council to coordinate between ministries, academia, and private sectors, ensuring
coherence across risk management, innovation incentives, and ethical oversight; 2) Implement
regulatory sandboxes under the supervision of Ministry of Communication and Digital Affairs and
National Research and Innovation Agency (Badan Riset dan Inovasi Nasional or BRIN) to pilot Al
applications in high-potential sectors, such as agriculture, fisheries, and public health; 3) Provide
fiscal and non-fiscal incentives (e.g., R&D tax breaks, innovation grants, or ethical certification
rewards) for MSMEs that integrate HCAI principles in product design; 4) Develop regional Al
competence centers, particularly in secondary cities, to decentralize innovation and build local
capacity; 5) Institutionalize participatory mechanisms, such as ethics committees and stakeholder
consultations, to ensure that public voices inform national Al strategy revisions.

The adoption policies for innovation and technology, including Al, needed by a developing
country should focus on economic policies designed to manage, mitigate the impact of, and adapt to
disruptions originating from innovation, ensuring that society can fully benefit from the adoption of
these technologies without marginalizing any (Korinek & Stiglitz, 2021). For developing nations such
as Indonesia, these contrasting models illuminate potential pathways for contextual adaptation.
Thus, these policies should also determine the necessary forms of domestic investment.

Therefore, developing countries must develop a multi-pronged development strategy. If,
previously, the export-based manufacturing strategy model was the most successful model for
economic growth, the presence of automation technologies, including Al, requires industries to look
beyond manufacturing activities and extend to secondary economic sectors, including encouraging
digitization in primary sectors, like agriculture, or tertiary sectors, like service provision. When
designing such strategies, public policy interventions become essential. As Greenwald & Stiglitz
(2014) argue, development policies effectiveness depends on an integrated approach encompassing
infrastructure developments, regulatory coherence, education investments, and taxation. Therefore,
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the formulation of development strategies must consider these aspects, which also have internal (or
national) impacts when determining the direction of technology adoption and technological
development goals. Decisions made in determining development strategies, including technology
adoption and diffusion in the national economy, will have long-term impacts (Korinek & Stiglitz,
2021).

These long-term impacts can manifest through technological learning and spillover effects. One
example is from the perspective of technology that continues to evolve, thus enabling users to master
technology from the early stages to advanced stages, creating spillover effects in the knowledge of
the companies using the technology. On the other hand, companies that do not have access to this
technology can understand the implications of using it (Korinek & Stiglitz, 2021).

However, these dynamics unfold within imperfect market structures that often constrain
equitable participation in innovation, leading to a decline in workers' welfare. This condition has
significant implications for developing countries, where similar structural constraints may amplify
inequality. Hence, it is highly advised for these nations to combine industrial policies with labor
market policies (Delli Gatti et al., 2012a; 2012b). Furthermore, a key issue in the development policy
approach of developing countries that involves Al technology adoption is the condition where market
prices do not adequately reflect social shadow values. While market prices can reflect the scarcity of
resources and help determine efficiency-enhancing measures, they do not fully show the equitable
distribution of resources or the necessary steps for economic activities. This limitation in distribution
gives the government a crucial role in guiding innovation and fostering economic development to
meet the social objectives needed (Korinek & Stiglitz, 2020).

Al itself can be a facilitator of this developmental governance role. When used strategically, Al
enables governments and industries to identify new sources of productivity and inclusion. The shift
in perspective, where technology is initially used to increase efficiency as a form of improved
productivity, allows industry players to focus on increasing labor output through technology (Korinek
& Stiglitz, 2021). This perspective can be applied, for example, in the agricultural sector, which can
benefit from Al technology by helping agricultural industry players adjust their farming methods
according to environmental conditions that optimize results. Moreover, Al and digital technologies
can also help industry players reduce distribution routes in the agricultural supply chain (Korinek &
Stiglitz, 2020).

The broader implication of these insights aligns with the principles of HCAI. The ultimate lesson
from these comparisons is that technological governance must remain human-centered, ensuring
that innovation strengthens social welfare, protects rights, and supports inclusive growth rather than
deepening inequality. By synthesizing these international experiences with domestic developmental
priorities, Indonesia and other Global South nations can cultivate Al ecosystems that are not only
economically productive but also socially sustainable. In doing so, they align with the broader global
movement toward HCAI governance, where technology serves as a means to augment human
potential, safeguard collective welfare, and reinforce democratic accountability in the age of
intelligent automation.

CONCLUSION

The development of Al technology is increasingly recognized as a transformative force with
profound impacts in various areas, including politics, security, and economics. While public attention
has largely focused on genAl, many countries have already begun issuing diverse policy instruments
to regulate and harness Al. This comparative study demonstrates that the evolving landscape of Al
governance reflects not only technical adaptation, but also broader ideological, institutional, and
developmental contestations over how societies envision the role of technology in shaping human
futures. Across the US, the EU, Spain, and China, regulatory frameworks increasingly converge around
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the normative foundation of HCAI, anchored in RST, while diverging in their institutional logics,
enforcement mechanisms, and interpretations of human-centeredness.

These differences reveal that Al governance is deeply intertwined with state capacity,
developmental priorities, and the balance between innovation and accountability. The EU and Spain
exemplify rights-based and participatory models that embed human oversight, ethical
proportionality, and controlled experimentation through risk-based regulation and regulatory
sandboxes. The US advances a more decentralized and innovation-driven approach, relying on
research coordination, technical standards, and inter-agency mechanisms to safeguard fairness and
transparency without constraining competitiveness. Meanwhile, China’s state-centric model
demonstrates how Al governance can also be framed around collective welfare, industrial strategy,
and sector-specific control, although its centralized and surveillance-oriented elements should not
be treated as a model to replicate.

The contribution of this study lies in showing that global Al governance cannot be treated as a
uniform benchmark for countries with different levels of institutional and industrial readiness.
Existing literature has widely discussed Al governance through the lens of major-power competition,
particularly among the US, China, and the EU. However, the Indonesian case shows the importance
of bridging the gap between global regulatory models and local governance realities. As a Global
South country with a complex development context, Indonesia cannot be defined through a single
governance characteristic or model. Its Al governance pathway should therefore be formulated not
by replicating one dominant model, but by developing a hybrid and readiness-based approach that
translates global lessons into domestic regulatory capacity, sectoral needs, and inclusive
development priorities.

In the case of Indonesia, the government has begun to establish an initial foundation for Al
governance through the National Artificial Intelligence Strategy, the Circular on Al Ethics, sectoral
sandbox practices, and the ongoing development of a national Al roadmap. However, these
instruments remain relatively general and have not yet been fully translated into operational,
proportional, and sector-specific governance mechanisms. Indonesia’s main policy challenge is
therefore not only the absence of binding Al regulation, but also the need to connect existing ethical
guidance and policy initiatives with concrete mechanisms for regulatory learning, technical testing,
industrial adoption, and human oversight.

Accordingly, this study concludes that Indonesia must prioritize the formulation of Al-informed
economic development policies that align with HCAI. This policy direction can be implemented
through facilitation and incentives for industrial actors, including non-governmental actors, across
the primary, secondary, and tertiary sectors, as part of diversifying economic development activities
and implementing multi-pronged economic development strategies. Integrating HCAI principles into
Indonesia’s industrial and digital transformation agenda would enable a more equitable diffusion of
Al, strengthen human oversight, and align national development with global ethical standards. By
embedding RST within its economic policymaking, Indonesia can transform Al from a source of
disruption into a catalyst for sustainable innovation and inclusive national progress, ensuring that Al
adoption is not merely performative, but responsive to the country’s economic and social
development needs.
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