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INTRODUCTION

The rapid evolution of artificial intelligence technologies has fundamentally
transformed economic structures and societal organizations globally, creating
unprecedented opportunities for countries to accelerate development trajectories and
enhance competitive positioning. Indonesia, as the largest economy in Southeast Asia
with a population exceeding 270 million and the world's second-largest digital
marketplace, possesses unique advantages for Al adoption and innovation. The
Indonesian digital economy, valued at approximately USD 77 billion in 2022, is projected
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to exceed USD 146 billion by 2025, demonstrating substantial growth potential driven
largely by e-commerce, fintech, and digital services sectors.

The government of Indonesia has demonstrated strategic commitment to harnessing
Al's transformative potential through comprehensive policy initiatives and institutional
mechanisms. On August 10, 2020, the government unveiled the National Artificial
Intelligence Strategy (Stranas KA) 2020-2045, a landmark policy document articulating
Indonesia's vision for Al development across society and economy. This strategy
identifies five priority implementation areas: healthcare services, bureaucratic reform,
education and research, food security, and smart city development with integrated
mobility solutions. The Stranas KA framework operates across four foundational focus
areas: ethics and policy development, talent cultivation, infrastructure and data
infrastructure, and industrial research with innovation orientation.

Complementing national strategy, institutional structures have been established to
operationalize Al development objectives. The Pusat Inovasi Kecerdasan Artifisial
(PIKA—ALI Innovation Center) serves as the coordinating hub for Al research and
development initiatives, while the Kolaborasi Riset dan Inovasi Industri Kecerdasan
Artifisial (KORIKA—Artificial Intelligence Industry Research and Innovation
Collaboration), officially established on August 10, 2021, functions as the orchestrating
body ensuring quad helix collaboration among government, industry, academia, and civil
society.

RESEARCH METHODS

This study employed a mixed-methods research approach combining literature
review, policy analysis, and qualitative synthesis to examine Indonesia's Al ecosystem
comprehensively. The research process comprised three primary phases: systematic
information gathering, thematic analysis, and synthesis of findings into cohesive narrative
framework.

The literature review phase systematically identified and analyzed peer-reviewed
publications, government policy documents, industry reports, and stakeholder
assessments addressing Al development in Indonesia. Inclusion criteria specified
publications released between 2020 and December 2025, focusing on works available in
English or Indonesian languages discussing Al applications, policy frameworks,
infrastructure development, talent requirements, or implementation challenges. Particular
attention was directed toward publications indexed in nationally-recognized databases
including SINTA (Science and Technology Index), a portal maintained by the Indonesian
Ministry of Education, Culture, Research, and Technology (Kemendikbud-Ristek).

RESULTS AND DISCUSSION
National Policy Framework and Strategic Direction

Indonesia's Al development trajectory is fundamentally shaped by comprehensive
national policy frameworks reflecting government commitment to strategic Al
advancement. The National Artificial Intelligence Strategy (Stranas KA) 2020-2045,
promulgated on August 10, 2020, represents the foundational policy document guiding
Al development across all sectors of the Indonesian economy and society. The strategy
emerges from explicit recognition that Al technologies constitute essential infrastructure
for competitive economic participation in the twenty-first century global economy.
Sectoral Al Implementation Landscape

Current Al implementations across Indonesian sectors demonstrate progressive
expansion of artificial intelligence applications, though implementation maturity varies
significantly across domains. Healthcare sector has emerged as priority domain for Al
implementation, reflecting both urgent medical service delivery challenges and
substantial potential for Al-generated efficiency improvements. Agricultural sector
constitutes foundational sector for Indonesian economy and food security, with
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approximately 37 million hectares dedicated to agricultural production. Financial services
sector has witnessed rapid Al adoption, with major Indonesian and international financial
institutions deploying machine learning algorithms for credit risk assessment, fraud
detection, transaction monitoring, and customer service automation.
Challenges and Implementation Barriers

Despite optimistic policy frameworks and emerging implementations, Indonesia
faces substantial challenges constraining Al advancement and requiring urgent policy
attention. Infrastructure deficiencies constitute primary barrier, with 84% of Indonesian
enterprises citing inadequate digital infrastructure as a primary obstacle. Talent shortages
across Al specializations represent acute constraint on expansion, with 45% of surveyed
businesses identifying lack of digitally-skilled talent as significant barrier. Cybersecurity
vulnerabilities and inadequate data protection compliance mechanisms threaten both
organizational security and individual privacy. Most critically, underdeveloped ethical
and governance frameworks risk enabling Al-generated harms including algorithmic
discrimination and unaccountable decision-making impacting vulnerable populations.

CONCLUSIONS AND SUGGESTIONS
Conclusion

Indonesia has established comprehensive policy frameworks and institutional
mechanisms positioning the nation as regional leader in intentional Al ecosystem
development. The National Artificial Intelligence Strategy 2020-2045, complemented by
specific regulatory instruments and coordinating institutions (PIKA and KORIKA),
reflects government commitment to systematic Al advancement across priority sectors
including healthcare, agriculture, finance, manufacturing, and government services.
Current implementations demonstrate Al's utility for generating efficiency
improvements, extending service access, and solving longstanding development
challenges.

Nevertheless, substantial gaps remain between strategic vision and operational
capability. Infrastructure deficiencies, particularly in computationally-intensive regions
and underserved geographic areas, constrain implementation scope. Acute talent
shortages across Al specializations require urgent educational and training interventions
at scale. Cybersecurity vulnerabilities and inadequate data protection compliance
mechanisms threaten both organizational security and individual privacy. Most critically,
underdeveloped ethical and governance frameworks risk enabling Al-generated harms
including algorithmic discrimination and unaccountable decision-making impacting
vulnerable populations.

The projected economic contribution of USD 366 billion from Al over the next
decade remains achievable yet contingent upon addressing identified implementation
barriers. Indonesia's advantages—substantial population size providing training datasets,
growing digital literacy, emerging entrepreneurial Al ecosystem, and government policy
commitment—position the nation favorably for achieving regional Al leadership.
Suggestions

For Government and Policy Makers: First, accelerate digital infrastructure
investment with particular focus on underserved regions. Second, establish
comprehensive Al talent development ecosystem through university curriculum
reformation, vocational training expansion, and industry partnership formalization. Third,
develop and implement national Al ethics framework establishing clear governance
mechanisms, responsibility allocation procedures, and audit mechanisms for Al systems.
Fourth, implement comprehensive Al governance for government Al applications.

For Industry and Technology Practitioners: First, prioritize data governance and
privacy-protection compliance as foundational elements of Al system development.
Second, conduct systematic algorithmic audits examining Al system outputs for
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discriminatory patterns. Third, invest in talent development through training programs,
industry-academia partnerships, and international technical exchange.

For Academic Institutions: First, prioritize development of Indonesian language Al
resources and models. Second, establish multidisciplinary Al research programs
integrating technical specialization with social sciences, ethics, and policy expertise.
Third, strengthen industry partnerships ensuring academic research maintains relevance
to practical implementation challenges..
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