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A B S T R A C T

Creating fiscal incentive mechanisms has become one of the most challenging elements of Reducing Emissions
from Deforestation and Forest Degradation (REDD+). Scholars believe that the success of REDD+ will depend
mainly on how its fiscal incentive mechanisms are designed and implemented. In the context of Indonesia's
public finance, village fund (DD) as one of the funding devices under the Intergovernmental Fiscal Transfer (IFT)
system has the potential to become an instrument for the mechanisms. The policy options for creating the
mechanism proposed on the allocation and distribution aspects of DD. Linking the selected options on such
aspects will generate an integrated and sustained fiscal incentive mechanism for REDD+.

1. Introduction

Land Use, Land-Use Change, and Forestry (LULUCF) sector is a
significant contributor to human-induced greenhouse gas emissions,
especially in developing countries, and proves to be highly critical to
global climate change (Smith et al., 2014). Mitigation efforts have been
carried out by reducing emissions from the land-based sector in which
the REDD+ scheme has emerged as its most eminent initiative (Newton
et al., 2015). However, mechanisms to incentivize local actors in re-
ducing emissions have become an essential and simultaneously one of
the most challenging parts of REDD+ (Costenbader, 2011). It is be-
lieved that the success of REDD+ in achieving its objectives will de-
pend mainly on how its fiscal incentive mechanisms are designed and
implemented across actors and scales (Pham et al., 2013).

On the practical level, grounding the fiscal incentive mechanisms
for REDD+ activities will be faced with several challenges (see
Angelsen, 2009; Luttrell et al., 2013). It should adhere to the context. In
the context of forest preservation, designing and developing a fiscal
incentive mechanism for REDD+ is unlikely to turn away from what
forest-fringe communities' needs and desires (Agrawal and Angelsen,
2009; Poudel et al., 2014). In the policy context, the fiscal incentive
mechanism cannot disregard forestry sector policies, local decen-
tralization, and local development planning (Mumbunan and Wahyudi,
2014), particularly at the village level. Neither can it disregard the fact

that forest preservation, in general, encompasses both ecological and
socio-economic issues simultaneously.

With these considerations in mind, fantasy without context in de-
veloping the fiscal incentive mechanisms will lead us nowhere. Some
proposals currently seek to inculcate such mechanisms into the in-
stitutional context of developing countries so they may perform con-
tinuously and become institutionalized. Among other things, such
proposals explore the use of public finance approaches in achieving the
objectives of preventing deforestation and forest degradation (e.g.,
Busch et al., 2012).

In the context of public finance in Indonesia, some funding devices
under the Intergovernmental Fiscal Transfer (IFT) system have the
potential to become instruments for REDD+’s fiscal incentive me-
chanisms for. Mumbunan (2018) proposes the General Allocation Fund
(DAU) by integrating ecological indicators such as forest or protected
areas into its allocation mechanism to subnational level. The Asia
Foundation and civil society networks promote three schemes: Ecology-
based National Budget Transfers (TANE) through Regional Incentive
Funds (DID); Ecology-based Provincial Budget Transfer through fi-
nancial assistance to districts; and Ecology-based District Budget
Transfers (TAKE) through Village Fund Allocation (ADD) (see Putra
et al., 2019).

Meanwhile, this paper proposes Village Fund (DD)1 as the instru-
ment for encouraging village communities to do REDD+ related

https://doi.org/10.1016/j.forpol.2020.102274
Received 2 February 2020; Received in revised form 24 July 2020; Accepted 27 July 2020

⁎ Corresponding author at: Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ), Indonesia.
E-mail address: riko.forester@gmail.com (R. Wahyudi).

1 Village Fund (DD) is different from Village Fund Allocation (ADD). DD is funds that are transferred from national to villages via district. This fund is far higher
than ADD and can be utilized for REDD+ related activities.

Forest Policy and Economics 119 (2020) 102274

1389-9341/ © 2020 Elsevier B.V. All rights reserved.

T

Revenue loss from legal timber in Indonesia☆

Sonny Mumbunan ⁎, Riko Wahyudi
Research Center for Climate Change, University of Indonesia (RCCC-UI), Gedung PAU Lt. 8,5. Kampus UI, Depok 16424, Indonesia

a b s t r a c ta r t i c l e i n f o

Article history:
Received 14 January 2015
Received in revised form 18 June 2016
Accepted 19 June 2016
Available online 4 July 2016

The link between forest revenue administration and under performance of revenues from legal timber has re-
ceived little attention in the literature. This article analyzes revenues from the timber royalty and reforestation
fund fee, two important forest non-tax revenues in Indonesia whose tropical forest has been under threat of ex-
tensive deforestation particularly from commercial timber logging. It shows that revenue realization does not re-
flect potential with two key findings: first, timber royalty revenues represent only 52% of their potential, and
second, revenues from reforestation fund fee suggest a counter-intuitive pattern – revenue realization is 34%
above its potential.We provide plausible explanations from the perspective related to features of revenue collec-
tion. We further consider policy relevance in terms of forest revenue administration.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Forestsmake a significant contribution to public revenues in tropical
regions around theworld (Whiteman and Lebedys, 2006). In Indonesia,
collected revenues are generally below their potential (Kelly, 2012;
Handadhari, 2005). The loss of non-tax revenues (NTRs) from the for-
estry sector is estimated to be approximately IDR 2.5 trillion annually
(KPK, 2013). Revenues derived from forest resources are often used to
finance development in general as well as forestry-related measures
(Searle, 2007; Krott, 2005). A low revenue collection likely contributes
to low capacities to implement public services. The public budget for cli-
mate changemitigation in Indonesia, for instance, is able to address only
15% of the targets in the national plan for green house gas emission re-
duction, including those directed to the forestry sector (MoF, 2012).

Improved information and better understanding of revenues in the
forestry sector can help to enhance the governance of forest revenues.
How much are the potential and collected revenues from timber?
How large is the gap between themandwhatmight explain the revenue
loss? This paper poses these questions for two sources of revenue, i.e.
timber royalty known as forest resource rent provision (PSDH/Provisi
Sumber Daya Hutan) and reforestation fund fee (DR/Dana Reboisasi)
fee, which represent the country's two most important non-tax reve-
nues in the forestry sector, and seeks to explain the revenue collec-
tion-potential gap in relation to the system of revenue administration.
This is one of the first studies to look at these questions systematically.

Similar research merely estimates forest revenues (e.g. Kim et al.,
2006), highlights potential revenue loss due to illegal logging (e.g.
Human RightsWatch, 2013), and qualitatively discusses possible causes
of revenue shortfall especially from legal timber. Conversely, this re-
search seeks to understand revenue administration from the specific
policy context and setting within which it operates.

We are able to show using official data that revenues from forest re-
source rent provision (PSDH), a timber royalty, and fee for reforestation
fund (DR) do not reflect their potentials. Moreover, on the contrary to
existing studies that focus on corruption as an overriding explanation
of revenue shortfall (e.g., Tacconi et al., 2009), which we hold as a pro-
foundly important factor, this study offers an explanation from a wider
perspective of forestry revenue administration by highlighting a variety
of factors related to billing, payment and reporting.

This paper is organized as follows. It briefly provides the context for
revenue management and forest economic rent (Section 2), revenues
from legal timber in Indonesia (Section 3) before explaining the re-
search methodology (Section 4). In Section 5, findings are presented
and discussed. In Section 6, policy implications are discussed in relation
to forestry revenue administration.

2. Revenue management and forest economic rents in Indonesia

In many tropical countries, forests are owned by the state and the
government seeks to capture economic rents from forest resource use
through a set of fiscal instruments and schemes (Karsenty, 2010). In In-
donesia, rents from forest are captured through tax and non-tax reve-
nues. Tax revenues accounts for about IDR 13.8 trillion or USD 1.5
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Abstract:  Peatlands conversion to dryland for plantation has caused environmental havoc and is more prone 
to natural disasters in Indonesia. Community engagements under village administration should be the main 
strategy for supporting peatlands restoration. Since the new law on villages was enacted in 2014, the village 
has gained authority and delegated responsibilities from the upper-level government to make rural 
development decisions in various sectors, including those connected to environmental management, such 
as peatland restoration. The recognition of authority is followed by the transfer of significant funds, called 
village funds, from the central government as a form of commitment to undertake the village law. Currently, 
applied regulations allow community engagement to utilize the village fund for supporting peatland 
restoration. This study investigated the community's perceptions of village fund utilization for peatland 
restoration through in-depth interviews and questionnaires with site-level stakeholders that influence village 
budget allocation-related policies. The investigated aspects included village budgeting and development 
planning mechanism, the capacity of the community, and rules of district government in supervising the 
villages. Based on our findings, the identified challenges include the absence of environmental aspects as a 
part of village development pillars for developing village planning and budgeting, lack of community's 
environmental-economical nexus knowledge, and lack of district government in supervising village fund 
utilization and management at the site-level. However, the opportunities to direct the village fund utilization 
for peatlands restoration are widely open by strengthening the roles of district government to improve 
village fund governance at the site level. 

Keywords: Peatland; Restoration; Village; Village fund; Community engagement  
 

1. Introduction 

With the total land area of about 188.2 million hectares, Indonesia is the country with the 
largest land area in South East Asia. About 40.2 million hectares of that land area are wetlands, and 
an estimated 20.6 million hectares are peatlands (Wahyunto et al., 2003). Indonesia’s peatlands are 
the fourth largest globally after Canada, Russia, and United States (Mubekti, 2011), and are 
considered as the largest tropical peatlands in the world which account for 56% of the world’s total 
tropical peatlands (Badan Restorasi Gambut, 2016). The peatlands are entirely located in the three 
largest islands in Indonesia: Sumatra island has 6.3 million hectares of peatlands while the Papua 
and Kalimantan islands each have 7 and 5.1 million hectares of peatlands, respectively (Badan 
Restorasi Gambut, 2016). Out of the three islands, Sumatra’s peatland is the most vulnerable since 
it suffers from the most extensive land conversion due to the expansion of plantations, especially 
palm oil mainly by the corporations that hold cultivation rights (Hak Guna Usaha, HGU), and local 
communities (Mizuno et al., 2016). 

Peatland conversion can be a potential source of emissions of carbon dioxide, methane, and 
nitrous oxide content in terrestrial ecosystems (Wahyunto et al., 2003). Methane is a greenhouse 
gas that has a potential 21 times greater than carbon dioxide in causing global warming (Liu et al., 
2015). Meanwhile, carbon dioxide gas emissions of peatlands stem from the loss of carbon deposits 
of plant biomass and mainly from carbon stocks in peat soils. Agus et al. (2012) stated that every 
one meter of peat thickness stores 300-700 tons of carbon/hectare. Jaenicke et al. (2008) estimate 
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HIGHLIGHTS
•  This paper examined the capacity of Forest Management Units (FMUs) to create the space for adaptive co-management using the Problem-

Driven Iterative Adaptation (PDIA) framework.
•  The analyses show that FMUs in Indonesia lack authority, and the ability and acceptance to facilitate a reform space for adaptive 

co-management at the site-management level.
•  FMUs need the authority to make independent decisions at the site-management level to accommodate the interests of place-based actors in 

the reform process.
•  FMUs are not able to sustain and evolve partnership agreements without trust (acceptance) from placed-based actors.
•  FMUs need the ability and authority to win place-based actors’ trust to engage them in discourse on the future direction of collaborative 

forest management, protection, and use.

SUMMARY

A multi-jurisdictional governance system, polycentric power regimes, and overlapping rights complicate policy responses for addressing forest 
governance problems in Indonesia. Confronting issues that have existed for centuries as part of Indonesia’s socio-cultural and political reality 
cannot easily be solved at the macro-scale. However, we argue that they can be tackled at the micro-scale. Adaptive co-management could offer 
a means of finding collaborative solutions to these problems, and we believe this approach will be effective when the problems are defined 
locally in a specific area with a limited number of stakeholders. This paper examines the capacity of Forest Management Units (FMUs), as the 
lowest level operational structure of forest management in Indonesia, to facilitate reform for adaptive co-management approaches. We examined 
this through an analytical framework derived from the Problem-Driven Iterative Adaptation approach. This paper identifies the importance of 
stakeholders’ acceptance to enable FMUs to coordinate adaptive co-management.

Keywords: co-management, adaptive, FMU, forest governance, Indonesia

Les Unités de gestion forestière peuvent-elles faciliter les réformes de cogestion en Indonésie?

R. WAHYUDI, K.E PELLINI, J.T. HARYANTO e F. ZAMZANI

Un système de gouvernance à multi juridictions, des régimes de pouvoir polycentriques et des droits se chevauchant compliquent les réponses 
de politique pour faire face aux problèmes de gestion forestière en Indonésie. Des problèmes poignants, présents depuis des siècles en tant 
que partie intégrale de la réalité politique et socio-culturelle indonésienne, ne peuvent vraiment pas être facilement résolus à macro échelle. 
Cependant, nous avançons qu’ils peuvent l’être à micro échelle. Une cogestion adaptative pourrait offrir un moyen de trouver des solutions 
collaboratives à ces problèmes, et nous soutenons que cette approche sera efficace une fois que les problèmes auront été définis localement, 
dans une zone spécifique, comprenant un nombre limité de parties prenantes. Ce papier examine la capacité des Unités de gestion forestière 
(FMUs), en tant que la structure opérationnelle la plus basse de la gestion forestière en Indonésie, à faciliter une réforme des approches de 
cogestion. Nous examinons ceci à l’aide d’un cadre analytique dérivé de l’Approche d’adaptation itérative conduite par les problèmes. Ce papier 
identifie l’importance de l’acceptation par les parties prenantes pour pouvoir permettre aux FMUs de coordonner la cogestion adaptative.
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Perkembangan Kebijakan: Komitmen Indonesia untuk Menurunkan Emisi
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Ref:
LTS-LCCR 2050: Long-Term Strategy for Low Carbon and Climate Resilience 2050
NDC: Nationally Determined Contribution (emission reduction of up to 31,89% with its own efforts and up to 43,20% by international supports)



Kontribusi Emisi dan Target Penurunan Emisi Per Sektor di Nationally Determined 
Contribution (NDC) Indonesia



Skema Nilai Ekonomi Karbon (NEK) di Indonesia

Berdasarkan 
q Peraturan Presiden No. 

98/2021 tentang Nilai 
Ekonomi Karbon untuk 
Pencapaian NDC, dan

q Permen LHK 21/2022 
tentang Tata Kelola NEK



Perdagangan 
Karbon



Perbedaan 
Perdagangan 

Emisi (PTBAE) 
dan Offset 

Emisi

q Perdagangan emisi. Perdagangan emisi ini akan 
dikembangkan melalui pasar karbon (bursa karbon) 
domestik yang diregulasi terutama untuk sub-sektor 
yang akan dikenakan Persetujuan Teknis Batas Atas 
Emisi (PTBAE) atau skema cap-and-trade, maupun 
dijual secara langsung tetapi tercatat di SRN Ditjen 
PPI-KLHK.

qOffset emisi. Mekanisme offset emisi dikembangkan 
untuk sub-sektor yang tidak dikenakan PTBAE 
seperti sub sektor kehutanan di sektor kehutanan dan 
energi baru terbarukan (EBT) di sektor energi yang 
dapat menjadi kompensasi bagi unit usaha yang 
melebihi PTBAE-Pelaku Usaha (PTBAE-PU) yang 
ditetapkan.



Sektor dan sub-sektor (i) PTBAE (cap-and-trade) dan (ii) 
Offset Emisi

Persetujuan Teknis Batas Atas Emisi (PTBAE) atau cap-and-trade mechanism
• Sektor energi di sub-sektor pembangkit listrik, tepatnya PLTU
• Sektor kehutanan di sub-sektor Gambut dan Mangrove (tapi ini sifatnya opsional di sektor 

kehutanan)

Offset emisi:
• Sektor energi, seperti EBT, efisiensi, konservasi energi, tranportasi dan lain-lain yang tidak 

dikenakan PTBAE
• Sektor kehutanan, seperti sub-sektor kehutanan sendiri di lahan mineral
• Pertanian
• Limbah



Cap and Trade (PTBAE) dan Offset Emisi

PLTU A

Surplus 
emisi

Traded 

PLTU B PLTU A

Surplus 
emisi

Traded 

PLTU B

Skenario 1 Skenario 2

Emisi

Waktu

SPE 
GRK

SPE 
GRK

Cap-and-Trade Offset Emisi

PTBAE

Baseline

FOLU and RE



Konsep PTBAE, PTBAE-PU, dan Allowance

PTBAE

Baseline: historical emissions sektor atau sub 
sector (dengan periode tertentu)

PTBAE-PU (allowance) Allowance bisa 
sama dengan 
PTBAE-PU 
atau di 
bawahnya



SPE-GRK dengan skema Offset Emisi, 
termasuk dari EBT

Pelaku Usaha, 
Komunitas dan lainnya

(i) SPE dikirim ke bursa 
karbon untuk 
diperdagangkan, termasuk 
PNBP atau royalti karbon 

Ditelaah oleh tim MRV di 
SRN

KLHK menerbitkan SPE-
GRK untuk pemilik proyek 
dengan additionality, termasuk 
(1) cadangan penurunan emisi 
(0-5%) dan (2) jasa penerbitan 
sertifikat.

Proses validasi dan 
verifikasi oleh lembaga 
verifikasi independent atau ahli 
yang tersertifikasi oleh Komite 
Akreditasi Nasional (KAN)

Menyusun Dokumen 
Rencana Aksi Mitigasi 
(DRAM)  

Additionality dan Eligibility: Pendekatan deforestasi 
terencana dan tidak terencana misalnya untuk sektor 
FOLU. 

Laporan validasi dan 
verifikasi dari lembaga 
verifikasi independen atau 
ahli

Diregistrikan 
dan dicatat di 
SRN

1

2 (ii) Diperdagangkan 
langsung di luar bursa dan 
tercata di SRN, termasuk 
PNBP atau royalti karbon 

Untuk mendapatkan Sertifikat Penurunan 
Emisi Gas Rumah Kaca (SPE-GRK)
• Pelaku usaha menyusun DRAM yang 

memuat baseline dan penurunan emisi 
dari baseline sebagai kredit karbon 
(SPE-GRK)

• DRAM akan divalidasi dan diverifikasi 
oleh Auditor Independen yang 
terakreditasi KAN

• Pengecekan oleh Tim MRV di SRN
• Diterbitkan SPE-GRK sesuai kredit 

yang tervalidasi dan terverifikasi

Penjualan SPE-GRK:
• Pelaku usaha atau pemiliki SPE-GRK 

bisa menjual ke bursa dengan 
mekanisme bursa pada umumnya

• Langsung ke pembeli (termasuk dari 
yang dikenakan PTBAE) dengan harga 
yang disepakati dan dicatat di SRN



Prinsip Karbon Proyek Berintegritas Tinggi



Analisis 
ADDITIONALITY 
dan BASELINE

• Using CDM Tool 01 for the Demonstration and Assessment of 
Additionality atau VT0001 untuk FOLU

• Based on the tool, the following steps will be conducted:

• STEP 1: Identification of alternative scenarios to the 
energy project activities 

• STEP 2: Investment analysis to determine that the 
proposed project activity is not the most 
economically or financially attractive of the identified 
project scenarios.

• STEP 3: Barrier analysis  

• STEP 4: Common practices analysis 

UNFCCC/CCNUCC  
 
CDM – Executive Board Tool for the demonstration and assessment of additionality 

(version 03) 
EB 29 
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STEP 1. Identification of 
alternatives to the project 
activity consistent with 

mandatory laws and 
regulations

STEP 2. Investment analysis STEP 3. Barrier analysis 

STEP 4. Common practice 
analysis  

Does sensitivity analysis 
conclude that the proposed 

CDM project activity is 
unlikely to be the most 

financially attractive or is 
unlikely to be financially 

attractive?

Y 

N

Is at least one alternative 
scenario, other than  proposed 

CDM project activity, not 
prevented by any of the 

identified barriers? 

Y

N 

Project is not 
additional

No similar activities can be 
observed, or if similar 

activities are observed, but 
essential distinctions between 

the proposed CDM project 
activity and similar activities 
can reasonably be explained? 

Y

N

Project is 
additional

optional



Contoh 
Analisis 
Additionality : 
Kasus Sektor 
Energi

STEP 1: Identifikasi alternatif skenario, bila tidak 
dilakukan pembangunan Pembangkit Listrik RE 
di suatu wilayah, maka akan dibangun:
1. Pembangkit Listrik Tenaga Uap (PLTU)
2. Pembangkit Listrik Tenaga Gas (PLTG)
3. Status Quo
4. Pembangkit Listrik RE



Contoh 
Analisis 
Additionality
: Kasus 
Sektor 
Lahan

STEP 1: Identifikasi alternatif skenario, bila tidak 
dilakukan proyek karbon di suatu wilayah yang 
memiliki potensi atau ancaman deforestasi dan 
degradasi hutan:
1. Dikonversi menjadi HPH
2. Dikonversi menjadi HTI
3. Dikonversi menjadi Perkebunan Kelapa Sawit 
4. Dikonversi menjadi lahan pertanian
5. Status Quo
6. Perlindungan atau konservasi tanpa proyek 

karbon
7. Perlindungan atau konservasi dengan proyek 

karbon



Analisis 
Additionality (2)

Namun, harus dipastikan hasil analisis menunjukkan investasi proyek karbon paling 
tidak menguntungkan bila dibandingkan dengan alteratif skenario yang 

menghasilkan pendapatan (di energi PLTU dan PLTG; di kehutanan
seperti HPH, HTI, dan Perkebunan Kelapa Sawit) untuk memastikan Proyek Karbon 

adalah Additional.

Bila ketersediaan data memadai, sebaiknya analisis ini dilakukan karena akan 
memperkuat additionality proyek karbon

Analisis ini opsional, bisa diganti dengan Analisis Hambatan atau Barrier Analysis 
(STEP 3).

STEP 2: Analisis Investasi



Analisis Additionality (3)
STEP 3: Analisis Hambatan (Barrier Analysis)

Alternatif Skenario Hambatan Penjelasan

Alternatif 1: Pembentukan 
PLTU

Kelembagaan Dijelaskan.

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 2: Pembentukan 
PLTG

Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 2: Status Quo Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif Skenario Hambatan Penjelasan

Alternatif 4: Pembangkit Listrik RE Kelembagaan Dijelaskan.

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

• Hal sama dilakukan juga untuk alternatif 4: Proyek Karbon
• Alternatif yang tidak ada salah satu penghalang adalah alternatif 

skenario paling mungkin untuk baseline.



Analisis Additionality (3)
STEP 3: Analisis Hambatan (Barrier Analysis)

Alternatif Skenario Hambatan Penjelasan

Alternatif 1: Konversi ke HPH Kelembagaan Dijelaskan.

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 2: Konversi ke HTI Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 2: Konversi menjadi 
perkebunan kelapa sawit

Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif Skenario Hambatan Penjelasan

Alternatif 4: Dikonversi menjadi 
lahan pertanian

Kelembagaan Dijelaskan.

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 5: Status Quo Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

Alternatif 6: Perlindungan dan 
konservasi tanpa proyek karbon

Kelembagaan Dijelaskan

Keuangan

Teknologi

Geografis

Ekologi

Budaya

Sosial

• Hal sama dilakukan juga untuk alternatif 7: Proyek Karbon
• Alternatif yang tidak ada salah satu penghalang adalah alternatif 

skenario paling mungkin untuk baseline.



Analisis Additionality (4)

STEP 4: Analisis Praktik Umum (common practice analysis)

• Bahwa proyek karbon bukanlah kegiatan yang umum di 
regional (kabupaten atau provinsi tersebut)

• Bahwa Sebagian besar kegiatan di regional tersebut adalah 
kegiatan ekstraktif

• Bila proyek karbon sudah hal atau praktik umum di regional 
tersebut maka proyek karbon tidak lagi additional. Standar ini 
dapat disusun

Catatan: di Gold Standard misalnya PLTA di Indonesia telah 
dianggap tidak lagi additional, karena kontribusi ke Grid listrik 
secara nasional telah lebih dari 5%.



Penghitungan 
Potensi Kredit 

Karbon



Kriteria Kelayakan Proyek Karbon yang baik

Kriteria ini dapat menjadi acuan bagi Pelaku Usaha untuk pertimbangan dalam berpartisipasi di 
perdagangan karbon:
§ Kredibilitas dari analisis dan demonstrasi additionality dan baseline. Ini kunci utama proyek karbon.
§ Komponen potensi kredit karbon yang dihitung rasional berdasarkan baseline. 

§ Sektor kehutanan misalnya harus didefinisikan ancaman deforestasinya. 
§ Sektor energi, khususnya EBT, dapat dilihat dengan dua hal: (i) kalau tidak dikembangkan EBT, 

maka akan dikembangkan apa; (ii) kontribusi perubahan komposisi di grid (emission factor dari 
grid-nya)

§ Sudah mendapat dukungan dari masyarakat sekitar, terutama untuk masyarakat adat (baik melalui 
FPIC) maupun konsen dari masyarakat lokal. Bila ada potensi biodiversity di sekitar proyek telah 
dikembangkan Biodiversity Management Plan



3. Kuantifikasi Emisi GRK atau 
Metodologi

Kuantifikasi emisi GRK yang kuat/dapat 
dibuktikan (robust quantification of
emission reductions and removals)
§ Pengurangan atau penghilangan emisi 

GRK dari kegiatan mitigasi harus 
dikuantifikasi berdasarkan pendekatan 
konservatif, kelengkapan (completeness) 
dan metode ilmiah. 

§ Proyek juga harus menerapkan 
metodologi yang disetujui oleh badan 
standar untuk memastikan pengurangan 
atau penghilangan emisi GRK bersih 
(net) yang harus sudah terjadi, dan 
dapat diukur.



4. No Double Accounting

• Pengurangan atau penghilangan 
emisi GRK dari kegiatan mitigasi 
hanya boleh dihitung satu kali 
terhadap pencapaian target atau 
sasaran mitigasi.

• Misal: HTI Energi di lahan 
kosong/kritis dijadikan proyek 
karbon, maka di PLTBiomass tidak 
bisa dihitung lagi, begitu pula 
sebaliknya



5. Tata kelola yang efektif (effective governance)
• Program kredit karbon harus memiliki tata kelola program yang 

efektif untuk memastikan transparansi, akuntabilitas, perbaikan 
secara kontinu/berkala, dan kualitas kredit karbon secara 
keseluruhan.

6. Pelacakan (tracking)
• Menggunakan sistem registri yang dapat memberikan identitas 

unik, merekam, dan melacak segala aktivitas mitigasi untuk 
memastikan bahwa seluruh kredit karbon yang dihasilkan 
diidentifikasi secara aman dan jelas. Di Indonesia kita telah 
membentuk SRN dan semua kelengkapannya

7. Transparansi (transparency)
• Dapat menyediakan informasi yang komprehensif dan transparan 

tentang semua kegiatan mitigasi yang dikreditkan. Informasi 
tersebut harus tersedia untuk umum dalam format elektronik dan 
dapat diakses oleh segala pihak.

8. Validasi dan verifikasi oleh pihak ketiga independen (robust
independent third-party validation and verification)
• Program harus divalidasi dan verifikasi oleh pihak ketiga 

independen yang terkualifikasi. Di Indonesia, terkreditasi oleh KAN



9. Manfaat pembangunan berkelanjutan dan instrumen 
pengamanan (sustainable development benefits and
safeguards)
• Memiliki panduan, alat, dan prosedur kepatuhan yang 

jelas untuk memastikan kegiatan mitigasi sesuai 
dengan atau melampaui best practices industri yang 
telah ditetapkan secara luas dalam upaya perlindungan 
sosial dan lingkungan sembari memberikan dampak 
pembangunan berkelanjutan yang positif. DI SPEI, ini 
sudah diusulkan dan sudah ada template.

10. Kontribusi terhadap transisi menuju NDC dan net-zero 
(contribution to net zero transition)
• Kegiatan mitigasi harus menghindari penguncian 

tingkat emisi GRK, teknologi atau praktik intensif karbon 
yang tidak sesuai dengan tujuan untuk mencapai 
pemenuhan target NDC (2030) dan net zero emission
pada pertengahan abad.



Jenis Proyek Karbon Sektor FOLU
Jenis proyek Jenis kegiatan yang dapat dilakukan

Afforestation, Reforestation, and Revegetation
(ARR)

● Aforestasi
● Reforestasi
● Restorasi
● Regenerasi alami dengan bantuan (assisted natural regeneration)
● Pengayaan jenis pohon (enrichment planting)
● Agroforestri dan silvopastur

Pencegahan dan Penghindaran Deforestasi 
Terencana dan Tidak Terencana*

Perlindungan terhadap ekosistem hutan yang masih utuh dan pengurangan 
laju deforestasi melalui:
● Patroli hutan untuk pencegahan kebakaran, penebangan pohon ilegal, 

dan perburuan satwa liar yang dilindungi
● Penguatan kelembagaan masyarakat dan pemerintah setempat untuk 

perlindungan hutan
● Pengembangan mata pencaharian alternatif bagi masyarakat desa di 

sekitar kawasan hutan

Improved Forest Management (IFM) ● Perpanjangan rotasi atau siklus penebangan
● Reduced impact logging (RIL-C) atau pengurangan dampak 

penebangan terhadap tegakan tinggal (retained trees)
● Penjarangan dan penggantian teknik penebangan



Simulasi Penghitungan Kredit 
Karbon Sub-sektor EBT



Potensi Kredit Karbon (SPE-GRK) dari Mini hydro

Jika on-grid, kita lihat emission factor dari  grid-nya. Jika proyek berlokasi di Jawa, maka kita 
akan lihat grid Jamali (Jawa, Madura dan Bali)

Jika off-grid sedikit kompleks, kita perlu melihat pola penggunaan energi di tempat itu. Apakah 
akan menggantikan penggunaan generator dan lainnya atau menggantikan penggunaan kayu 

bakar atau sejenisnya

Perhitungan kredit karbon dari mini hydro (sama seperti EBT Lainnya) akan bergantung pada:

On grid (dalam jaringan), atau Off grid (di luar jaringan)



Potensi Kredit Karbon (SPE-GRK) dari Mini hydro [2]

Simulasi kasar untuk Mini Hydro di Jawa:
• Emission factor grid-nya adalah 0,8 tCO2/MWh (JAMALI)
• Kalau mini hydro 10 MW, maka emisi yang dihindari adalah 8 ton CO2/jam (asumsi maksimum load).
• Kalau setahun berarti 365 x 24 jam = 8.760 jam. 
• Emisi yang dihindari atau penurunan emisinya adalah 8.760 x 8 = 70.800 t CO2/tahun. 
• Jadi kredit karbon mini hydro (< 10 MW) di Jawa sekitar 50.000– 80.000 tCO2/tahun

Harga Jual:
• Diharapkan 10-15 USD/tCO2, apalagi bila pembangkit mini hydro memiliki peran strategis di komunitas 

dan perlindungan biodiversitas
• 80.000 tCO2 x 15 USD/tCO2 = 1.200.000 USD = 18 miliar IDR 



Contoh: Faktor Emisi GRK Sistem Ketenagalistrikan

FAKTOR EMISI GRK SISTEM KETENAGALISTRIKAN TAHUN 2019 

No Nama Grid Provinsi Total 
Pembangkit 

OM 
(ton 

CO2/MWh) 

BM 
(ton 

CO2/MWh) 

Faktor Emisi (ton CO2/MWh) 
CM Ex=Post CM Ex-Ante 

OM=0,5 
BM=0,5 

OM=0,75 
BM=0,25 

OM=0,5 
BM=0,5 

OM=0,75 
BM=0,25 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1 3 Nusa Bali 2 0,52 N/A N/A N/A N/A N/A 
2 Adonara Nusa Tenggara Timur 12 0,59 0,59 0,59 0,59 0,88 1,03 
3 Alai (Kepri) Kepulauan Riau 5 0,53 N/A N/A N/A N/A N/A 
4 Alor Nusa Tenggara Timur 33 0,58 0,58 0,58 0,58 0,58 0,58 
5 Ambon Maluku 27 0,65 0,66 0,66 0,65 0,66 0,66 
6 Ampana Sulawesi Tengah 4 0,61 N/A N/A N/A N/A N/A 
7 Balantak Sulawesi Tengah 5 0,67 N/A N/A N/A N/A N/A 
8 Bangka Bangka Belitung 48 1,04 0,74 0,89 0,97 0,88 0,95 
9 Bantal Bengkulu 1 0,64 N/A N/A N/A N/A N/A 

10 Barito Kalimantan Tengah 121 1,20 1,41 1,31 1,25 1,28 1,21 
11 Batam-Tanjung Pinang Kepulauan Riau 47 0,76 0,88 0,82 0,79 0,85 0,83 
12 Bau-Bau Sulawesi Tenggara 29 0,97 0,51 0,74 0,86 0,67 0,76 
13 Belitung Bangka Belitung 20 1,40 1,42 1,41 1,40 1,46 1,48 
14 Bengkalis (Riau) Riau 31 0,01 0,00 0,01 0,01 0,01 0,02 
15 Bere-Bere (Morotai) Maluku Utara 4 0,69 N/A N/A N/A N/A N/A 
16 Biak Papua 10 0,57 0,56 0,57 0,57 0,61 0,63 
17 Biaro Sulawesi Utara 4 0,60 N/A N/A N/A N/A N/A 
18 Bicoli (Halmahera Timur) Maluku Utara 7 0,66 N/A N/A N/A N/A N/A 
19 Bima Nusa Tenggara Barat 22 0,56 0,53 0,55 0,55 0,57 0,59 
20 Bualemo Sulawesi Tengah 10 0,70 0,71 0,71 0,70 0,71 0,71 
21 Buano (Seram Barat) Maluku 7 0,71 0,71 0,71 0,71 0,67 0,65 
22 Bukide Sulawesi Utara 2 1,77 N/A N/A N/A N/A N/A 
23 Bula (Seram Timur) Maluku 8 0,55 N/A N/A N/A N/A N/A 
24 Buli (Halmahera Timur) Maluku Utara 12 0,65 0,65 0,65 0,65 0,71 0,74 

No Nama Grid Provinsi Total 
Pembangkit 

OM 
(ton 

CO2/MWh) 

BM 
(ton 

CO2/MWh) 

Faktor Emisi (ton CO2/MWh) 
CM Ex=Post CM Ex-Ante 

OM=0,5 
BM=0,5 

OM=0,75 
BM=0,25 

OM=0,5 
BM=0,5 

OM=0,75 
BM=0,25 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

25 Bulungkobit Sulawesi Tengah 4 0,91 N/A N/A N/A N/A N/A 
26 Bunta Sulawesi Tengah 4 0,60 N/A N/A N/A N/A N/A 
27 Concong Luar (Riau) Riau 6 0,67 0,67 0,67 0,67 0,69 0,71 
28 Dabo Singkep (Kepri) Kepulauan Riau 8 0,48 0,48 0,48 0,48 N/A N/A 
29 Daruba (Morotai) Maluku Utara 12 0,60 0,60 0,60 0,60 0,63 0,65 
30 Dobo Maluku 15 0,54 0,54 0,54 0,54 0,60 0,62 
31 Durai (Kepri) Kepulauan Riau 7 0,55 N/A N/A N/A N/A N/A 
32 Ende Nusa Tenggara Timur 105 1,08 0,97 1,03 1,05 1,12 1,20 
33 Geser (Seram Timur) Maluku 6 0,62 N/A N/A N/A N/A N/A 
34 Haruku (Maluku Tengah) Maluku 6 0,66 N/A N/A N/A N/A N/A 
35 Ibu (Halmahera Barat) Maluku Utara 9 0,60 0,60 0,60 0,60 0,64 0,67 
36 Ipuh Bengkulu 12 0,64 0,64 0,64 0,64 0,69 0,71 
37 Jailolo (Halmahera Barat) Maluku Utara 6 0,57 N/A N/A N/A N/A N/A 

38 Jamali 

Banten 

302 0,80 0,94 0,87 0,84 0,87 0,83 

Banten 
Dki Jakarta 
Jawa Barat 
Jawa Tengah 
Di Yogyakarta 
Jawa Timur 

39 Jayapura Papua 25 0,50 0,52 0,51 0,51 0,56 0,58 
40 Kairatu (Seram bagian Barat Maluku 2 0,60 N/A N/A N/A N/A N/A 
41 Karakelang (Talaud) Sulawesi Utara 23 0,54 0,53 0,53 0,54 N/A N/A 
42 Karatung Sulawesi Utara 5 0,64 N/A N/A N/A N/A N/A 
43 Karimun Jawa Jawa Tengah 4 0,62 N/A N/A N/A N/A N/A 



Life-Cycle Assessment
Carbon Capture and Storage/Carbon Capture Utilization 
and Storage (CCS/CCUS)

Emisi dari Operasi 
Minyak dan Gas 

Bumi

Capture

Teknologi

Pengiriman emisi ke 
tempat injeksi (ZTI) 

atau produksi

Transportasi

Injeksi emisi ke ZTI dan 
dipastikan aman, tidak 
akan release ke udara

Storage

Emisi dari Operasi 
Minyak dan Gas 

Bumi

Capture

Teknologi

Pengiriman emisi ke 
tempat produksi

Transportasi

Produksi dapat dua 
bentuk:

• Konversi
• Non-Konversi

Produksi/Utilization

Teknologi

Injeksi sisa emisi ke ZTI 
dan dipastikan aman, tidak 

akan release ke udara

Storage

CCS

CCUS



Biochar Life–cycle Assessment 
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