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RINGKASAN 

 
ENDRO SUSWANTORO. Kebijakan Pengelolaan Ekonomi Sumber Daya 

Alam untuk Pembangkit Listrik Tenaga Air (PLTA) dan Desa Berkelanjutan. 

Dibimbing oleh DODIK RIDHO NURROCHMAT, SOFYAN SJAF, dan ACENG 

HIDAYAT. 

 

Pembangunan Pembangkit Listrik Tenaga Air (PLTA) memiliki peran 

strategis dalam mendukung transisi energi terbarukan, ketahanan energi nasional, 

dan pembangunan rendah karbon. Namun, pengelolaan PLTA tidak hanya 

berkaitan dengan produksi listrik, tetapi juga sangat bergantung pada keberlanjutan 

sumber daya alam, terutama daerah aliran sungai, kawasan hutan, tutupan lahan, 

dan fungsi hidrologis wilayah hulu. Dalam konteks PLTA Batu Tegi di Provinsi 

Lampung, desa-desa di sekitar kawasan tangkapan air memiliki peran penting 

dalam menjaga keberlanjutan pasokan air bagi operasional PLTA. Meskipun 

demikian, kontribusi ekologis masyarakat desa belum sepenuhnya diakui dalam 

sistem tata kelola dan distribusi manfaat ekonomi PLTA. Kondisi ini menimbulkan 

persoalan kelembagaan, ketimpangan manfaat, serta lemahnya hubungan antara 

pembangunan energi dan pembangunan desa berkelanjutan. 

Penelitian ini bertujuan untuk: (1) menganalisis kebijakan tata kelola ekonomi 

PLTA yang berkontribusi terhadap pembangunan desa berkelanjutan, (2) 

menganalisis sejauh mana tata kelola ekonomi PLTA mengakomodasi prinsip 

keadilan spasial dan distribusi manfaat bagi masyarakat lokal yang terdampak 

langsung, (3) memformulasikan skema jasa lingkungan dan valuasi ekonomi yang 

dapat meningkatkan kesejahteraan masyarakat terdampak PLTA tanpa 

mengorbankan keberlanjutan ekosistem, dan (4) merumuskan model kebijakan 

ekonomi yang mampu menyeimbangkan kebutuhan energi nasional, kesejahteraan 

masyarakat lokal, dan keberlanjutan lingkungan dalam pembangunan PLTA. 

Penelitian ini menggunakan pendekatan mixed methods yang 

menggabungkan analisis kualitatif dan kuantitatif. Pendekatan kualitatif dilakukan 

melalui studi literatur, analisis dokumen kebijakan, wawancara mendalam, dan 

Focus Group Discussion (FGD) dengan berbagai pemangku kepentingan. Analisis 

kelembagaan menggunakan kerangka Institutional Analysis and Development 

(IAD), konsep rules-in-use, bundle of rights, self-governance, dan tata kelola 

polisentris. Pendekatan kuantitatif dilakukan melalui survei rumah tangga, 

Pemetaan Sosial-Spasial Partisipatif (PS2P), analisis spasial, klasifikasi tutupan 

lahan menggunakan Google Earth Engine dan Random Forest, simulasi hidrologi 

menggunakan SWAT+, valuasi jasa lingkungan air dengan metode replacement 

cost, serta analisis keberlanjutan desa menggunakan Multidimensional Scaling 

(MDS). 

Hasil penelitian menunjukkan bahwa tata kelola PLTA Batu Tegi 

mencerminkan kompleksitas relasi antaraktor lintas tingkatan. Institusi pusat dan 

lembaga teknis memiliki kewenangan formal dalam perizinan, pengelolaan sumber 

daya air, kehutanan, dan produksi listrik. Pada tingkat implementasi, pemerintah 

desa, Kelompok Tani Hutan, Gapoktan, dan masyarakat lokal memainkan peran 

penting dalam menjaga kawasan hulu, tutupan lahan, sumber air, dan praktik 

konservasi. Penelitian menemukan adanya ketidaksinkronan antara aturan formal 



  

 

dan praktik di lapangan, tumpang tindih kewenangan antarinstansi, lemahnya 

koordinasi operasional, serta belum adanya mekanisme pembagian manfaat yang 

mengikat dan berkelanjutan. Kondisi ini menunjukkan bahwa keberlanjutan PLTA 

tidak cukup ditentukan oleh regulasi formal, tetapi juga oleh efektivitas 

kelembagaan lokal, koordinasi antaraktor, dan pengakuan terhadap kontribusi 

masyarakat desa. 

Dari perspektif keadilan spasial, penelitian ini menemukan adanya water-

wealth gap, yaitu ketimpangan antara kontribusi ekologis desa-desa hulu dalam 

menjaga fungsi hidrologis dengan manfaat ekonomi dan pembangunan yang 

mereka terima. Desa-desa hulu menjalankan “kerja hidrologis” melalui 

pemeliharaan tutupan lahan, pengelolaan air, praktik konservasi, dan perlindungan 

ekosistem daerah tangkapan air. Kontribusi tersebut belum sepenuhnya dikonversi 

menjadi insentif ekonomi, akses pembangunan, atau skema benefit-sharing yang 

adil. Analisis hidrologi menunjukkan bahwa kontribusi air menuju PLTA Batu Tegi 

dipengaruhi oleh kondisi biofisik wilayah, penggunaan lahan, tutupan vegetasi, 

kemiringan lereng, serta kemampuan lanskap dalam menyimpan dan melepaskan 

air. Valuasi jasa lingkungan melalui metode replacement cost memberikan dasar 

ekonomi untuk menghitung nilai kontribusi ekologis desa terhadap keberlanjutan 

PLTA. 

Analisis keberlanjutan desa menunjukkan bahwa beberapa desa di sekitar 

PLTA Batu Tegi memiliki status berkelanjutan, sementara desa lainnya berada pada 

kategori cukup berkelanjutan. Perbedaan status tersebut dipengaruhi oleh kekuatan 

kelembagaan lokal, efektivitas koordinasi antaraktor, kondisi ekologis-hidrologis, 

distribusi manfaat, serta pengakuan terhadap jasa lingkungan desa. Penelitian ini 

menyimpulkan bahwa kebijakan ekonomi PLTA perlu diarahkan pada pendekatan 

ekoinstitusionalisme, yaitu model kebijakan yang mengintegrasikan regulasi formal, 

kelembagaan lokal, valuasi jasa lingkungan, keadilan spasial, dan keberlanjutan 

ekosistem. 

Rekomendasi kebijakan dari penelitian ini adalah: 

1. Penguatan tata kelola lintas sektor, dengan mengintegrasikan kebijakan energi, 

kehutanan, pengelolaan DAS, tata ruang, dan pembangunan desa dalam satu 

kerangka kebijakan PLTA yang terpadu. 

2. Pembentukan mekanisme benefit-sharing, terutama bagi desa-desa hulu yang 

berkontribusi terhadap keberlanjutan fungsi hidrologis PLTA Batu Tegi. 

3. Pengembangan skema pembayaran jasa lingkungan, berbasis kontribusi desa 

dalam menjaga tutupan lahan, kualitas air, konservasi DAS, dan keberlanjutan 

suplai air PLTA. 

4. Investasi kembali pendapatan PLTA ke wilayah hulu, melalui program 

konservasi, penguatan kelembagaan desa, pembangunan infrastruktur dasar, dan 

pemberdayaan ekonomi masyarakat lokal. 

5. Penguatan kelembagaan lokal dan partisipasi masyarakat, agar masyarakat desa 

memiliki ruang formal dalam pengambilan keputusan terkait pengelolaan 

sumber daya alam, air, dan manfaat PLTA. 

Kata kunci: Batu Tegi, desa berkelanjutan, ekoinstitusionalisme, jasa lingkungan, 

keadilan spasial, pengelolaan sumber daya alam, PLTA, 

replacement cost, tata kelola kelembagaan, water-wealth gap 



 

 

SUMMARY 

ENDRO SUSWANTORO. Economic Policy for Natural Resource Management in 

Hydropower Plants (HPPs) and Sustainable Villages. Supervised by DODIK 

RIDHO NURROCHMAT, SOFYAN SJAF, and ACENG HIDAYAT. 

The development of Hydropower Plants (HPPs) plays a strategic role in 

supporting the transition toward renewable energy, national energy security, and 

low-carbon development. However, HPP management is not merely related to 

electricity production; it is also highly dependent on the sustainability of natural 

resources, particularly watersheds, forest areas, land cover, and the hydrological 

functions of upstream regions. In the context of the Batu Tegi Dam in Lampung 

Province, villages located within and around the catchment area play an important 

role in maintaining the sustainability of water supply for HPP operations. 

Nevertheless, the ecological contributions of village communities have not been 

fully recognized within the governance system and the distribution of economic 

benefits from hydropower development. This condition has generated institutional 

problems, unequal benefit distribution, and weak linkages between energy 

development and sustainable village development. 

This study aims to: (1) analyze the economic governance policies of HPPs 

that contribute to sustainable village development; (2) examine the extent to which 

HPP economic governance accommodates the principles of spatial justice and 

benefit distribution for directly affected local communities; (3) formulate 

environmental service schemes and economic valuation approaches that can 

improve the welfare of HPP-affected communities without compromising 

ecosystem sustainability; and (4) develop an economic policy model capable of 

balancing national energy needs, local community welfare, and environmental 

sustainability in hydropower development. 

This research employed a mixed-methods approach by combining 

qualitative and quantitative analyses. The qualitative approach was conducted 

through literature review, policy document analysis, in-depth interviews, and Focus 

Group Discussions (FGDs) with various stakeholders. The institutional analysis 

applied the Institutional Analysis and Development (IAD) framework, along with 

the concepts of rules-in-use, bundle of rights, self-governance, and polycentric 

governance. The quantitative approach was carried out through household surveys, 

Participatory Social-Spatial Mapping, spatial analysis, land cover classification 

using Google Earth Engine and Random Forest, hydrological simulation using 

SWAT+, economic valuation of water-related environmental services using the 

replacement cost method, and village sustainability analysis using 

Multidimensional Scaling (MDS). 

The findings show that the governance of the Batu Tegi HPP reflects the 

complexity of multi-level actor relations. Central government institutions and 

technical agencies possess formal authority over permitting, water resource 

management, forestry, and electricity production. However, at the implementation 

level, village governments, Forest Farmer Groups, farmer group associations, and 

local communities play essential roles in maintaining upstream areas, land cover, 

water sources, and conservation practices. The study found inconsistencies between 

formal rules and field practices, overlapping authority among institutions, weak 



  

 

operational coordination, and the absence of binding and sustainable benefit-

sharing mechanisms. These findings indicate that the sustainability of HPPs is not 

determined solely by formal regulations, but also by the effectiveness of local 

institutions, coordination among actors, and recognition of village communities’ 

ecological contributions. 

From the perspective of spatial justice, this study identified a water-wealth 

gap, namely the disparity between the ecological contributions of upstream villages 

in maintaining hydrological functions and the economic and development benefits 

they receive. Upstream villages perform “hydrological work” through land cover 

maintenance, water management, conservation practices, and protection of 

catchment ecosystems. However, these contributions have not been adequately 

converted into economic incentives, development access, or fair benefit-sharing 

schemes. The hydrological analysis shows that water contribution to the Batu Tegi 

Dam is influenced by biophysical conditions, land use, vegetation cover, slope 

characteristics, and the capacity of the landscape to store and release water. The 

valuation of environmental services using the replacement cost method provides an 

economic basis for estimating the ecological contribution of villages to the 

sustainability of HPP operations. 

The village sustainability analysis shows that several villages surrounding 

the Batu Tegi Dam are classified as sustainable, while others remain in the 

moderately sustainable category. These differences are influenced by the strength 

of local institutions, the effectiveness of inter-actor coordination, ecological and 

hydrological conditions, benefit distribution, and recognition of village 

environmental services. This study concludes that HPP economic policy should be 

directed toward an eco-institutionalism approach, namely a policy model that 

integrates formal regulation, local institutions, environmental service valuation, 

spatial justice, and ecosystem sustainability. Within this model, villages are not 

merely positioned as affected areas, but as strategic actors that provide water-related 

environmental services supporting sustainable energy production. 

The policy recommendations of this study are: 

1. Strengthening cross-sectoral governance by integrating energy policy, forestry, 

watershed management, spatial planning, and village development into a 

unified HPP policy framework. 

2. Establishing benefit-sharing mechanisms, particularly for upstream villages 

that contribute to the sustainability of the hydrological functions of the Batu 

Tegi Dam. 

3. Developing payment for environmental services schemes based on village 

contributions to maintaining land cover, water quality, watershed conservation, 

and the sustainability of water supply for HPP operations. 

4. Reinvesting HPP revenues in upstream areas through conservation programs, 

strengthening village institutions, improving basic infrastructure, and 

empowering local economies. 

5. Strengthening local institutions and community participation so that village 

communities have formal space in decision-making processes related to natural 

resource management, water governance, and the distribution of HPP benefits. 

Keywords: Batu Tegi, eco-institutionalism, environmental services, hydropower 

plant, institutional governance, natural resource management, replacement cost, 

spatial justice, sustainable villages, water-wealth gap. 
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