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Sarawak's Renewable Hydropower 

Batang Ai 

•108MW Installed  

Capacity 

• Commissioned in 1985 

Bakun 

• 2,400MW Installed 

Capacity 

• Commissioned in 2011 

Murum 

• 944MW Installed 

Capacity 

• Commissioned in 2014 

Baleh 

1,285MW Installed 

Expected  

Commissioned 

2028 

Harnessing 8GW of hydropower potential to power growth and accelerate industrialis 



Ring of Fire 
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Political Stability 
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Visionary Leadership 

Premier of Sarawak 

 
16 



Enablers for Carbon Capture and Carbon Trading 
United Nations Framework Convention on Climate Change 

Kyoto Protocol 

Clean Development 
Mechanism 

Paris  
Agreement 

Article 4: Mitigation 

Article 6: Enabler for Carbon 

Trading 
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Sarawak Government Gazette 
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Background 

• Established through Sarawak Government Gazette Vol. LXXVII dated 21 January 2022, No. 69 

• Policy formulation, planning and development of energy sector and environmental sustainability. 
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Sarawak Government Gazette 

Key Roles 
• Planning and development for the generation and transmission of  

power and energy 

• Policy formulation, development, implementation of green energy, 

program/ projects 

• Planning and development of oil and gas sector 

• All matters relating to environmental control including under the  

Natural Resources and Environment Ordinance [Cap.84 (1958- Ed.)]  

and the Natural Resources and Environment (Prescribed Activities)  

Order, 1994 [Swk. L.N 45/94] 

• Matters relating to decarbornization and carbon footprint. 

Energy 

Environmental 

Sustainability 



Ministers and Executive Leadership 

YAB Premier Sarawak 

Minister of Energy and  

Environmental  

Sustainability 

 

YAB Dr. Hj Hazland bin Abg 
Hipni 

Deputy Minister 

Abg Ahmad Abg Morni 

Permanent Secretary 

Najuaa Hj. Masrol 

Management  
Service Division 

Dr. Kho Lip Khoon 

Environmental 
Sustainability Division 
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Dr. Nurleyna  
Yunus 

Energy Division 

Rusmaliza Mat Darus 

Deputy Permanent Secretary 

Sharifah Alauyah bt Syed  

Muhd Sibbli 

Head of Human Resource 



ENERGY TRANSITION 

NATURE 

BASED 

SOLUTION

S 

TECHNOLO

GY BASED 

SOLUTIONS 

IMPROVE 

PROCESS

ES & 

PRODUCT

S 

IMPROVE 

ENERGY 

EFFICIENC

Y 

CLEAN & 

RENEWAB

LE 

ENERGY 

Net Zero Journey 

ACHIEVING 

NET ZERO 

21 

INCREASE 

EMISSIONS 

REMOVED 

REDUCE 

CARBON 

EMISSIONS 

PRODUCED 



Key Success Factors for Net Zero 

Technology 

 

• Clean, 

Affordable 

and Efficient 

Technology 

Regulations 

 

• Clear, Simple 

and 

Pragmatic 

Finance & 

Incentives 

• Readily 

Available 

Green 

Financing 

and 

Incentives 

People 

• Collaboration 

and 

Partnerships 

• Takeaways 

from 

Government, 

Industry, 

Academia, 

and the 

Public 

22 



Net Zero Journey 

Amendment to 
Land Code and 

Forests 
Ordinance 

approved by 
DUN 

MMKN approved 
regulation on 

Carbon Capture, 
Utilization and 
Storage; and 

Forest Carbon 
Activity 

International 
Carbon 

Conference, 
Pullman Hotel, 

Kuching 

Hydrog
en 
Conferen
ce 

International 
Energy 
Week 

Green Economy 
Policy Energy & 
Hydrogen Policy 

Environment 
Policy 

Climate Change 
Policy Ensure a clean and healthy environment 

for all by having policies on all sectors as 

well as adoption of new technologies 

and innovation to suppot  Malaysia’s 

commitment to reduce greenhouse gas 

(GHG) emissions intensity of GDP of 45% by 

2030. 

Sustainable 

Development Goals 

(SDGs) through PCDS 

2030 - anchored on 3 

pillars: Economic 

Prosperity,              

Social Inclusivity and                

Environmental 

Sustainability 

19 May 2022 

8 Dec 2022 

15 – 16 Mar 
2023 

Jun 2023 
Carbon Ordinance, 

Hydrogen 
Ordinance  

2024 

23 











SARAWAK ENERGY TRANSITION POLICY 

Secure, Equitable, and Clean Energy Future for  

Sarawak 

F O C US  AREA 

Financing &  
Investment 
To mobilize resources  
through a combination  
of public and private  
sector involvement to  
accelerate the  
transition 

Public  
Awareness 
to educate and  
create demand &  
support for the  
transition initiatives 

Technology &  
Infrastructure 
to encourage  
collaboration,  
innovation and  
technology  
development to  
facilitate the transition 

Power Transportation  Industry Buildings 
(Residential & Commercial) 

Renewable Energy Hydrogen 

 

 

Policy & Regulatory 
Support 
to pace the transition while 
ensuring  economic growth 

OBJECTIVES 

Energy Security 
Maintain adequacy and  

reliability of energy supply 

Equitable & Just  

Transition 
Achieve affordable and accessible 

energy for all at the right pace 

Economic Growth 
Ensure continuous economic  

growth as Sarawak transitions  

to a clean energy future 

Sustainable 
Energy from renewable/sustainable  

sources 

PILLARS 

Bioenergy O&G Energy Efficiency Green Mobility CCUS Synthetic Fuels 

Skills &  
Talents 
to develop  
intellectual assets  
and expertise that  
moves the  
transition 

ENABLERS 





ZHA ENVIRONMENTAL SDN BHD 











Our Humble H2 Journey 

Source: Sarawak Government 



Source: Sarawak Energy  
Berhad 

Source: Sarawak Energy Source: Sarawak Energy 



PETROS MULTIFUEL  STATION 
(2022) 

Source: SEDC 



Source: Wap 

Source: SEDC  
Energy 

Source: Dayak 

Source: The Borneo  
Post 



Source: The  
Sun 

Source: Sarawak  
Metro 

Source: Sarawak 

SARAWAK HYDROGEN-POWERED AUTONOMOUS RAPID TRANSIT (ART) 



SARAWAK HYDROGEN 
BUS 

SARAWAK HYDROGEN BUS 

Source: Sarawak  
Metro 

Source: Dayak  
Daily 

Source: Borneo 



SARAWAK HYDROGEN HUBS 

Sarawak H2 Hub 
Tanjung Kidurung,  

Bintulu 
Rembus H2 Plant 

Kota Samarahan 

Source: Sarawak Source: SEDC 
Energy 



Source: Sarawak 
Metro 

Source: The Bormeo 
Post 



Both projects are targeted to produce: 

• 240,000 tonnes of clean hydrogen/annum for export to Japan and South Korea as  
early as 2028. 

• 9,000 tonnes of clean hydrogen/annum for domestic distribution and utilization. 

Source: SEDC  
Energy 

Source: SEDC  
Energy 



Students measure the concentrations of hydrogen in the  
exposed soil. 

Source: University of Pretoria 

 

A well for natural hydrogen production in Geneva, Nebraska  
Source: New Scientist 

Natural hydrogen sampling by Geological Agency in  
Central Sulawesi Province, Indonesia 

Source: CNBC 



Centre of Excellence  
for Clean Energy 



Sarawak Electrolyser Assembly and Distribution  

Facility (SEA-DF) 





HYDROGEN FUEL 



HOW HYDROGEN FUEL WORKS 

Hydrogen fuel is a  
type of fuel that  
consists of  
hydrogen gas (H2). 

Hydrogen is an  
attractive fuel option  
for transpotation  
and electricity  
generation  
applications 

Hydrogen fuel is  
consider a clean  
energy as it produce  
energy without emitting  
harmful pollutants or  
greenhouse gases. 

 

 
Hydrogen can be  
produced from a  
variety of domestic  
resources, such as  
natural gas, nuclear  
power, biomass, and  
renewable power like  
solar and wind 



Hydrogen can produce  

electricity by using a fuel  

cell through an  

electrochemical process  

which combine hydrogen  

and oxygen. 

A fuel cell consists of  

two electrodes—a  

negative electrode (or  

anode) and a positive  

electrode (or cathode)—  

sandwiche d around an  

electrolyte 

HOW HYDROGEN PRODUCE  
ELECTRICITY 



PROCESS OF ELECTROCHEMISTY 

1.Hydrogen is  

passed through the 

anode and it will be 
split into electron 
and protons. 

Meanwhile air is  
passed through the  
cathode 

2. the negatively  
charged electrons  
is forced through  
the circuit to  
generate electricity  
excess heat. 

3. he Postively  
charged protons  
will pass through  
the membrane to  
the cathode. 

4. After the  
electron is passed  
through the circuit ,  
the electron will  
combine with  
proton and oxygen  
to produce water. 
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High Quality Carbon Offset? 

Projects are unable to exist without revenue  
derived from carbon credits 

 
Monitored, reported and verified by a credible  
third party 

 

Carbon reduction or removal will not be revers 

 
 

Calculated according to scientific data  
through recognized methodology 

64 

An increase in emission should not 
elsewhere, or account for any that occur 

occur 



Forest Carbon Project – ASEAN Region  

(VCM) 
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Sarawak CCUS 

Enabling Low Carbon  
Economy 

& Achieving Net Zero 
2050 

67 



Area size of 

~1.318 million  

hectares 

PETROS is the Resource Manager for Sarawak CCUS 

March  

2023 

Located in the North  

Luconia province 

 

Area F 

Pontential storage capacity 

- 6.0 Tscf (310 MM tCO2e) from 6  

storage sites (depleted reservoirs) 
2 



Why Carbon Capture and Storage? 

Global CCS Context 

• UN Intergovernmental Panel  
on Climate Change (IPCC) –   
”CCS as the key necessity  
to mitigate global warming” 

• To achieve Net Zero 2050, the  
world needs 8 billion tons per  
annum of CO2 sequestration; 
e.g. Japan alone needs   240 
million tons per annum 

CCS in Sarawak 

• ~ 9 billion tons CO2 CCS  
potential with world class  
CCS resources. 

• PETROS as Resource 
Manager to maximize 
value generation from 
CCS potential. 

69 



Realising Low-Carbon Solutions Potential through Sarawak's  

Advantages 
Sarawak can offer holistic Low Carbon Solutions to be a national and regional 
leader. 

• No. 1 in Hydropower  

generation 

potential in Malaysia 

• No. 1 in Natural Gas  

production and reserves in  

Malaysia (> 60% reserves) 

• No. 1 in CCS potential  

in Malaysia (>65% CCS  

potential) 

Leveraging on  

Technological  

Advancements 

Low Carbon  

Economy 

1 4 
Our Inherent  

Advantage:  

Abundant Natural  

Resources 

Hydropower 

& other renewables 

e.g. floating solar 

Energy / Fuels 
•Electricity 

•Fuel (Hydrogen,  

Methanol,  

Ammonia) 

Natural 

Gas 

• Hydropower  

Generation 

• Photovoltaic  

Conversion 

• Electrolysis 

Capture and  

Sequester  

CO2 

emissions; 

• Coal to Gas 

Switching 

• Diesel / LPG to  

Gas Switching 

• Gas Reforming for  

"blue solution"  

feedstock 

Products (blue / 

als 

• Material  

s 

•grCeheenm)ic • steel 

• EV  

components  

(e.g.,  

manganese) 

3 

Unlock  

contaminated  

(sour) upstream  

gas 

2 

Carbon Capture, Utilisation and StOofrfasegtes (CCUS) 

and Nature Based Solution 

70 



Understanding CCUS 

Core Sample 

CCS Value Chain Overview 

Captures CO2 at the source, 
transports it, and stores it 
permanently and safely in a 
subsurface storage deep 
underground. 

• Capture: The separation of CO2 from other gases 

produced at industrial facilities 

• Transport:  Separated CO2 is compressed and  

transported via pipelines, trucks or ships to a suitable 

site for geological storage. 

• Storage: CO2 is injected into deep underground rock 

formations (depths > 1 km) –  safely and permanently. 

• Nascent industry, still a big range  

US($20)/120-200/ton CO2 

• How do we know that CCS works: 

in cost at 

Rocks targeted to store CO2 are the same type as  

those storing oil and gas for millions of years. 

Close to 300 million tonnes of CO2 has been injected 

into storage formation underground successfully. 

Monitoring technologies have been deployed, 

demonstrating ability to measure, monitor and verify  

injected CO2. 

Techniques & technologies adopted from oil & gas 
71 



CCUS Value Proposition for Sarawak 

Realising long-term potential of CCUS value chain and establishing Sarawak as 
the CCUS Heartland in Asia Pacific through: 

C
O

2
 

Cross-border CO2 &  

Storage Business 

SGR, Blue & 

Green 

Industries 

More Natural Gas 

for SGR 

Mature CCS  

Infrastructur

e &  

Sarawakian  

Capability 

Domestic CO2  

Emitters 

Unlock Development 

of  Stranded Sour 

Gas Resources  

(~50% reserves are 

sour) 

>20 Tcf (Gross) 

1 

3b 

2 3 

2a 

3a 

2 
Ensuring long term gas-

supply  security to 

progress Sarawak Gas 

Roadmap and Energy  

Transition 

1 
Commercialising 

development  of stranded 

Sour Gas reserves 

3 
Maturing CCS Infrastructure &  

Building Sarawakian Capability;  

and long-life jobs 

72 



Sarawak CCUS Maturation: Timeline 

Mar 
202 
3 

Dec 

202 

3 

PETROS 
license  

application  
for 1st 

CCS Block  
offshore  
Sarawak 

Develop  
Standards  

and  
Guides  

covering  
CCUS 

lifecycle 

Kasawari-M1 
First 
CO2 

injection 

Firs   
t CO2 

injection 
from  
2nd  

project 

Commercial agreement, Guidelines and Standards, issuance of Storage Permit 

Negotiate fiscal incentives with Federal to accelerate/ incentivise development  

CCS Value Chains (Capture & Liquefaction, Transport, Receiving Terminal & 

Sequestration) Study and Project 

 
Continue to engage investors and stakeholders, evaluate opportunities 

2024 2025 2026 2027 2028 2030 2029 

• CO2 injection from  
domestic emitters, 

• CO2 first injection from 
3rd project, 

• Cross border CO2  

injection 

Investors  
Block 
/ Site  
Bidding  
Round 

73 



Sarawak CCUS Roadmap to 2050 

8 

~ 80 mil  

tCO2e per  

year of  CO2  

storage  by  

2050 

Roadmap to increasing CO2 storage in Sarawak to 2050, 

directly contributing to Net Zero 2050 

• CCUS pioneered by Upstream sour gas developments 

• Enabling sour gas production, establishing base infrastructure for future carbon storage  
for cross-border and local industrial CO2 emitters 

• Establishing Sarawak as CCUS Regional Heartland 
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Sarawak Opportunity – Pathway Towards a Low-  

Carbon Future 

Sustainability: 
Leveraging Sarawak’s competitive  
intrinsic – abundance of gas, hydro  
power, CCS resource, and advantaged  
geo-trade location 

 
Prosperity: 
Uplifting & providing high quality  
jobs to support our Vision 2030 

Innovation: 
Adopting latest technologies – gas-  
to-power, hydro power and CCS to  
realise blue and green solutions 

 

 
Respect and Trust: Realisation  

through strategic collaboration, and  
regional partnerships (G2G, B2B) 
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PRESENTATION OUTLINE 

Introduction on  

Forest 

Carbon 

Forest Carbon 

Regulation 

 

 
Requirement &  

Procedure 



Carbon storage; Tropical  

forests, store vast amounts of  

carbon in the trees and soil 

Forest is important to reduce build-up  

CO2 in the atmosphere 

INTRODUCTION 
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1. Aboveground  

living-  

including  

Sapling &  

understory 
3. Deadwood 

(standing,  

lying) 

4. Litter 

5. 

So 

il 

 
2. 

Belo  

wground  

living 

PROPORTIONS OF FOREST CARBON POOL 

Source: Hamdan et al., 

2017 

AGB 



BIOMASS AND CARBON STOCK 

To calculate carbon stock, we have  

to determine tree volume (biomass)  

via PSP; 

▪Aboveground Biomass (AGB) &  

Belowground Biomass (BGB) 

▪ AGB calculated using Chave et  

al. 2014- widely used formula for  

tropical moist forest (IPCC  

classification on forests) 

▪ Generally, BGB for tropical  

forest (inland) is 34% of total  

carbon pool 

4 Converting biomass to  

carbon: 

Carbon = biomass x 0.5  

(conversion factor) 

55 

% 

Aboveground 

Belowground 45 

% 



Forest Carbon Regulations 



(i) PRIMARY LEGISLATION 

1. FORESTS ORDINANCE, 2015 [Cap. 71] 

 
2. FORESTS (AMENDMENT) ORDINANCE, 2022 

[Cap. A201] 



FOREST PRODUCE 

includes :- 

 
carbon stocks; or  

greenhouse gas stock 

 
in any forest whether on  

state land, alienated  

land or 

inland waters; 



FOREST CARBON LICENCE 
s. 70A (1) of FO 

 
•issued by Director of  

Forests, with the written  

approval of Minister; 

 
•to carry out Forest Carbon  

Activity; 

 
•in any permanent forest, 

State land 

or alienated land (with approval  

of land owner) 



FOREST CARBON LICENCE 

s. 70A (2) of FO 

 
•grant the licence  

holder full legal and  

beneficial title 

 
•title to the carbon  

stock/GHG stock/ carbon  

credit units 

 
•subject to fees and other  

charges 

[Continua  

tion] 



FOREST CARBON ACTIVITY 

s. 70B of FO 

 
―Forest Carbon Activity‖ means 

 
•any activity, action, project or groups of  

activities 

•that lead to the Emission Reductions 

•which are verified in accordance with a  

Carbon Standard; 



(ii)  

SUBSIDIARY  

LEGISLATION 
FORESTS (FOREST CARBON  

ACTIVITY) RULES, 2022 



OVERALL OBJECTIVES OF 

THE RULES 
Regulate carbon projects in designated area 

 
Ensure carbon projects are sustainable and in  

accordance with the carbon standards 

Safeguard forest area & State’s rights in forest carbon  

Regulate new source of revenue through nature 

   venture business 

 
Mechanisms for the management of Registry, 

   Monitoring  Reporting  

carbon accounting 

and Verification (MRV), and  

for  National Determined 

Contribution (NDC) 

towards Manifest Sarawak’s commitment  

climate 

change mitigation and adaptation 



CONTENT OF THE FORESTS (FOREST 

  CARBON ACTIVITY) RULES, 2022  

◈ 

◈ 

◈ 

◈ 

Part I: Preliminary (2 Rules) 

Part II: Carbon Study Permit (10 Rules)  

Part III: Carbon Licence (14 Rules) 

Part IV: Sarawak Forest Carbon Registry and Licence 

Register (2 Rules) 

◈ 

◈ 

◈ 

◈ 

Part V: Carbon Stock (2 Rules) 

Part VI: Carbon Credit Unit (5 Rules)  

Part VII: Crediting period (1 Rule) 

Part VIII: Monitoring, Reporting and Verification of carbon 

project (1 Rule) 

◈ Part IX: Carbon accounting (3 Rules) 

◈ Part X: Fees and Royalty (1 

◈ Part XI: Miscellaneous (3 Rules) 

Rule• ) Schedules (4 Schedules) 
44 



SALIENT FEATURES OF THE RULES 

FOREST 

CARBON AREA 

PERMIT  

AND  

LICENCING 

FEES  

AND  

ROYALTY 



RULE 15  
FOREST  

CARBON  

AREA 

Minimum : 100  ha. Maximum : carbon study designated  

area issued under CSP 

Alienated Land 

• get written  

from the 

consent  

land 

owner, if the applicant  

is not the  land  

owner. 

Existing Licenced 
Area 

(eg. Forest Timber  

Licence, Lincence  

for Planted Forest) 

• get written 
consent from the  

of licheonldceer, if the  
not the 
licence 

applicant is  

existing 

•holder; 

pplicant 
tbheeing the aexisting 

licence holder, the  

Director  may 

make 

amendment to the  

existing licence to  

enable  Forest  

Carbon Activity. Size of Forest  

Carbon Area 

Perman  
ent  
Forests 

State  

Land 

Aliena  ted  
Land 



GENERAL REQUIREMENTS 

No overlapping of forest licences over one  

particular area 

 

 
Written consent of the landowner/ forest licence holders,  

if applicant is not the owner/ licensee (Rule 15): 

•Alienated land 

•NCR 

•Forest Licence holders 

 
Other terms and conditions specified by the  

Director (Section 70A (1)) (Rule 4(1), 14 (1)) 



Start 

Received application for Carbon Study Permit 

(CSP) (submission with carbon study plan) 

   
Approval 

(DF) 

Issuance of  CSP 

(max: 2  years) 

Receive Sarawak Project Design Document  

(SPDD) 

Review of SPDD for submission to Carbon  

Standard (Forest Carbon Technical  Committee) 

Approval 

Proceed application for  

FCL 

Amend  

SPDD    

Extension  

(max. 1 year) 

Processing fee: RM 100- RM  

1,000 (depending on size  

of area) 

  Issuance fee: RM 300- RM 

  5,000  

   Extension  

fee: 

RM 100- RM 

1,000 

PROCEDU  

R E FOR  

ISSUANCE  

OF  

CARBON  

STUDY  

PERMIT 
(PART II) 



Start 

Receive of application (with 

SPDD) 

Submit application for Minister’s  

approval 

Approval 

Issuance of  CL 

Commencement of Forest 

Carbon Activity 

Yes 

No 

Issuance fee: RM 700- RM  

12,000 Annual Carbon  

Licence Fee: 

RM 100- RM 1,000 

Inform  

applicant 

Processing fee: RM 100 –  RM  

1,000 

PROCEDURE  

FOR  

ISSUANCE OF  

FOREST  

CARBON  

LICENCE 
(PART III) 




