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Transfer Teknologi yang Dilakukan Indonesia Dalam Mengadopsi Energi Nuklir

Sebagai Upaya Terciptanya Keamanan Energi

Keanu Gerald Johanes Prakoso

ABSTRAK

Pertumbuhan kebutuhan energi di Indonesia yang terus meningkat mendorong pemerintah untuk
mencari sumber energi alternatif yang berkelanjutan dan aman. Energi nuklir dipandang sebagai
salah satu opsi strategis untuk memperkuat keamanan energi nasional, mengingat potensinya
dalam menyediakan pasokan energi bersih, stabil, dan berdaya saing. Penelitian ini bertujuan untuk
menganalisis tingkat kematangan Indonesia dalam mengadopsi energi nuklir melalui transfer
teknologi dari negara-negara mitra seperti Rusia, Korea Selatan, dan Amerika Serikat, serta dalam
kerangka kerja sama dengan organisasi internasional seperti International Atomic Energy Agency
(IAEA). Metode penelitian yang digunakan adalah kualitatif dengan pendekatan studi pustaka dan
analisis deskriptif, menggunakan kerangka teori realisme, konsep kepentingan nasional, serta
model 4A’s of Energy Security (availability, accessibility, affordability, dan acceptability) dari
Cherp & Jewell.

Hasil penelitian menunjukkan bahwa kerja sama internasional dalam bidang nuklir memberikan
kontribusi  signifikan pada peningkatan kapasitas teknologi, penguatan regulasi, serta
pengembangan sumber daya manusia. Namun, tantangan besar masih dihadapi, antara lain
resistensi publik, risiko geografis karena Indonesia berada di kawasan Ring of Fire, keterbatasan
infrastruktur, serta kebutuhan pembiayaan yang besar. Dari sisi peluang, penguasaan teknologi
nuklir diharapkan mampu mengurangi ketergantungan terhadap energi fosil, mendukung
pencapaian target energi bersih, serta meningkatkan daya saing Indonesia di kancah global. Dengan
demikian, adopsi energi nuklir melalui transfer teknologi dapat menjadi langkah strategis bagi
Indonesia untuk memperkuat keamanan energi nasional, asalkan diiringi dengan peningkatan
kapasitas SDM, transparansi regulasi, dan sosialisasi publik yang efektif.

Kata kunci: Energi Nuklir, Transfer Teknologi, Keamanan Energi.
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Technology Transfer Undertaken by Indonesia in Adopting Nuclear Energy as an
Effort to Create Energy Security

Keanu Gerald Johanes Prakoso

ABSTRACT

The growing energy demand in Indonesia has driven the government to seek alternative energy
sources that are sustainable and secure. Nuclear energy is considered a strategic option to
strengthen national energy security due to its potential to provide clean, stable, and competitive
energy supply. This research aims to analyze Indonesia’s level of readiness in adopting nuclear
energy through technology transfer from partner countries such as Russia, South Korea, and the
United States, as well as within the framework of cooperation with international organizations such
as the International Atomic Energy Agency (IAEA). The study employs a qualitative method with
a literature study and descriptive analysis, applying realism theory, the concept of national interest,
and the 4A’s of Energy Security model (availability, accessibility, affordability, and acceptability)
by Cherp & Jewell.

The findings indicate that international cooperation in the nuclear sector significantly contributes
to technological capacity building, regulatory strengthening, and human resource development.
However, Indonesia still faces major challenges, including public resistance, geographical risks
due to its location in the Ring of Fire, limited infrastructure, and high financial requirements. On
the other hand, mastering nuclear technology is expected to reduce dependence on fossil fuels,
support the achievement of clean energy targets, and enhance Indonesia’s competitiveness on the
global stage. Therefore, the adoption of nuclear energy through technology transfer can serve as a
strategic pathway for Indonesia to reinforce national energy security, provided it is accompanied
by human resource development, transparent regulations, and effective public engagement.

Keywords: Nuclear Energy, Technology Transfer, Energy Security
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