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Brazil is at a decisive juncture in the development of carbon capture and storage 
(CCS) projects. In just a few years, CCS has evolved from an activity without spe-
cific legal framework to one that is explicitly integrated into national energy and 
climate policy. The Fuel of the Future Act recognized the activity and assigned 
responsibility for its regulation to the National Agency for Petroleum, Natural 
Gas, and Biofuels (ANP). More recently, Decree No. 13,095/2026 laid the ground-
work for implementing this framework and outlined some of the key decisions to 
be detailed in its regulations.

Transforming this framework into safe, efficient, and economically viable proj-
ects will depend on the quality of the regulations, the capacity of the institutions 
involved, coordination among public authorities, and the availability of reliable 
information. It will also require dialogue among the government, industry, aca-
demia, and civil society, especially since this is an activity that involves long-term 
commitments and interfaces with various public policies.

The CCS Brazil Association was created to contribute to this process. Dedicated 
to the development and strengthening of CCS projects in the country, it seeks to 
expand knowledge about the technologies involved, contribute to the interaction 
of various stakeholders, and provide technical support to advance the regulatory, 
institutional, and market conditions necessary for the responsible implementa-
tion of CCS projects.

The production and dissemination of information play a central role in this mis-
sion. In a sector still in its formative stages, access to international experiences, 
data, and expert analysis enables us to understand alternatives, anticipate chal-
lenges, and avoid replicating models that do not always fit the Brazilian case. 
International comparison should not serve to automatically import solutions, but 
rather to understand the choices made by other jurisdictions and the problems 
those choices sought to address.

It is with this purpose in mind that CCS Brasil presents CCS Brasil | Pathways to 
Scale, a series of three studies on the conditions necessary for the safe, respon-
sible, and economically viable development of CCS in Brazil. The publications 
examine, respectively, the regulatory and institutional framework applicable to 
geological CO₂ storage; the monitoring, measurement, and verification require-
ments necessary for project integrity; and the incentive tools and mechanisms 
for integrating CCS into carbon markets.

This series does not aim to present a single solution for Brazil. CCS projects can 
take on different configurations, involve distinct emission sources, infrastruc-
ture, and geological formations, and require solutions compatible with the eco-
nomic, environmental, and institutional conditions of each region. The goal is to 
provide a common technical foundation, organize the discussion, and clarify the 
decisions necessary for implementing CCS in the country.
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Regulating the geological storage of CO₂ requires much 
more than simply authorizing its injection into an under-
ground formation. The development of this activity requires 
the establishment of reasonable rules to identify and eval-
uate areas with storage potential, allocate rights to these 
areas, install and operate the infrastructure, monitor the 
behavior of CO₂, shut down operations, and address the 
responsibilities that remain after the site is closed.

These decisions are interdependent. The method of allocat-
ing reservoir exploration rights, for example, influences the 
incentives for private entities to invest in characterizing geo-
logical formations. The structure of authorizations affects 
the transition between the assessment and operational 
phases. Monitoring requirements and closure conditions 
affect the distribution of risks over decades. Similarly, the 
division of responsibilities among sector-specific regula-
tors, environmental authorities, and government agencies 
can either clarify the process or create overlaps, gaps, and 
uncertainties.

Jurisdictions that have already regulated geological stor-
age activities have adopted different approaches to these 
issues. In some cases, specific regimes for CCS have been 
created. In others, the activity has been incorporated into 
frameworks previously used for oil and gas, environmental 
protection, or the regulation of injection wells. The instru-
ments adopted, the number of authorizations required, the 
rights granted during the exploration phase, the models of 
institutional coordination, and the treatment of liability after 
closure also vary.

This paper examines the regulatory frameworks adopted 
by Norway, the Province of Alberta in Canada, the United 
Kingdom, Australia, Malaysia, and the United States, as well 
as the Brazilian framework to date. The selection includes 
jurisdictions with different legal traditions, geological char-
acteristics, administrative structures, and levels of maturity 
in the implementation of CCS projects. The objective is not 
to identify a single model to be replicated, but to understand 
how different regulatory systems address similar issues 
and which choices can inform the development of Brazilian 
regulations.

In each jurisdiction, the study examines the applicable reg-
ulatory model, the life-cycle phases subject to control, the 
main authorization instruments, area allocation procedures, 
environmental licensing, and the distribution of responsibil-
ities among the authorities involved. The comparative anal-
ysis ultimately summarizes the main points of convergence 
and divergence and identifies issues relevant to the devel-
opment of Brazilian regulations.

The study is informative and comparative in nature. Inter-
national experiences are analyzed as references for 
understanding the available regulatory alternatives, not as 
solutions that can be automatically transferred between 
countries. The suitability of each choice depends on the 
legal, institutional, economic, environmental, and geological 
characteristics of the jurisdiction in which it will be applied.
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Comparing different regulatory models requires, as a start-
ing point, a common framework that allows us to observe 
how each jurisdiction organizes and supervises the stages 
of CO₂ geological storage. Although the formal life cycle 
of a CCS project and the terminology used in each country 
vary across the regimes analyzed, it is possible to identify 
recurring phases that serve as a reference for the compar-
ative analysis developed in this study.

THE LIFE CYCLE OF 
THE STORAGE PHASE 
IN CCS PROJECTS

CO2

For the purposes of this report, the life cycle of the stor-
age stage has been organized into three major stages 
(pre-operation, operation, and post-operation), subdivided 
into the phases shown in Figure 1. This structure is used 
throughout the document to examine, in each jurisdiction, 
the applicable regulatory process, its main instruments and 
requirements, and how the different phases are organized.

POST-OPERATIONOPERATIONPRE-OPERATION
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Phase 5

Monitoring

Monitoring and reporting on the 
storage site and its surroundings 
to ensure the integrity and 
safety of the closed operation, 
implementing corrective 
measures when necessary.

Phase 3

Storage

Injection of carbon dioxide 
and monitoring, reporting, and 
verification of stored carbon 
dioxide to ensure integrity.

 
Phase 1

Reservoir evaluation

Exploration and characterization 
of the geological formation for 
the purpose of identifying and 
selecting a storage site, taking 
into account technical, economic, 
and regulatory conditions.

 
Phase 2

Installation

Construction and commissioning 
of the infrastructure.

Phase 4

Cessation

Closure of the reservoir and 
decommissioning of the 
infrastructure.

Phase 6

Transfer of 
Responsibility

Completion of monitoring period 
and transfer of responsibility to 
the state.POST-OPERATION

OPERATION

PRE-OPERATION

Figure1 - Life cycle of the storage phase in Carbon Capture and Storage projects

Source: Prepared by the author. 
The analysis of the main licenses and permits throughout the storage phase of the CCS project lifecycle considers those 
relevant to research and/or survey, exploration, and exploitation activities, without prejudice to specific instruments pro-
vided for in each analyzed jurisdiction. 
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COUNTRIES 
ANALYZED

CANADA 
ALBERTA

UNITED 
STATES

BRAZIL

MALAYSIA

UNITED 
KINGDOM

NORWAY

AUSTRALIA
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REGULATORY FRAMEWORK 
FOR CCS ACTIVITIES

The comparative analysis begins with Norway, one of the 
jurisdictions with the most established regulatory experi-
ence in geological CO₂ storage. The regulatory framework 
applicable to CCS activities in Norway is divided into two 
distinct regimes. The first is autonomous and was created 
specifically for CO₂ storage, where the capture and injec-
tion of CO₂ is the primary activity in subsea reservoirs on 
the continental shelf (offshore), while the second is directly 
linked to petroleum activities.

The autonomous regime is addressed in the Regula-
tions relating to the exploitation of subsea reservoirs on 
the continental shelf for the storage of CO₂ and relat-
ing to the transportation of CO₂ on the continental shelf 
(“Storage Regulations”)1 , and must comply with Euro-
pean Union Directive 2009/31/EC, as Norway is a mem-
ber of the European Economic Area2,3 . This is a regu-
latory model based on the licensing of CCS activities 
that grants access to geological reservoirs located on 
the continental shelf. 

Norway regulates the storage of CO₂ in subsea reservoirs 
on the Norwegian continental shelf, recognizing them as 
the property of the Norwegian State, which has exclusive 
right over their management, as provided for in the Storage 
Regulations (Sections 1-1 and 1-2). This regulation applies 
to surveying, exploration, and exploitation activities in such 

reservoirs under Norwegian jurisdiction for the storage of 
CO₂ (Section 1-3), without prejudice to provisions regard-
ing transportation or to its application in cases provided 
for under international law or agreements with other States 
(Chapters 1 and 6).

Under this framework, the Storage Regulations establish the 
issuance procedure, requirements, scope, and obligations 
associated with survey licenses (Chapter 2), exploration 
licenses (Chapter 3), and exploitation licenses (Chapter 4), 
and further detail the requirements and obligations for injec-
tion and storage activities (Chapter 5) and the cessation of 
such activities (Chapter 7). It also defines the rules for the 
division of the continental shelf and for selecting a storage 
location, providing for the possibility of state participation 
in transportation and exploitation activities (Chapter 1). 
Finally, with regard to CCS activities, it addresses liability for 
damages resulting from pollution, special rules concerning 
compensation for Norwegian fishermen, and special safety 
requirements (Chapters 8, 9, and 10).

In turn, surveying, exploration, and exploitation of subsea 
reservoirs on the Norwegian continental shelf for CO₂ stor-
age associated with petroleum activities are regulated by 
the Petroleum Act (Act No. 72 of November 29, 1996) and its 
implementing regulations (Section 1-3). Similarly, the Stor-
age Regulations do not apply to Svalbard (Section 1-3).

NORWAY

11

C O U N T R I E S  A N A LY Z E D

 

Norway



LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

Private activities involving the surveying, exploration, and 
exploitation of subsea reservoirs on the continental shelf for 
CO₂ storage are subject to obtaining the licenses, approvals, 
and consents required by applicable regulations, as stipu-
lated in the Storage Regulations (Sections 1-4 and 1-5). The 
regulations cover all project phases, from the search for a 
storage site to the monitoring that precedes the transfer of 
responsibility following the cessation of operations.

The evaluation phase requires a prior survey license cover-
ing specific areas or blocks, which grants the right to sur-
vey the continental shelf in search of reservoirs outside 
areas already licensed for exploration or exploitation in 
CCS activities or for oil production, unless, under special 
circumstances, the Ministry of Energy permits such over-
lap (Sections 2-1, 2-2, and 4-13). To conduct these studies, 
geological, petrophysical, geophysical, geochemical, and 
geotechnical activities, as well as shallow drilling, are per-
mitted, all within the stipulated limits (Section 2-4). A survey 
license does not grant exclusive rights to explore or prefer-
ential rights for exploration licenses or exploitation licenses 
and must be issued for a maximum term of 3 years unless 
another term has been stipulated (Section 2-1).

Still during the reservoir evaluation phase, taking into 
account the licensee’s financial strength, technical compe-
tence, and reliability for the activities, and based on objec-
tive, published, and non-discriminatory criteria, the Storage 
Regulations provide for an exploration license, which grants 
exploration rights for specific areas or blocks, with a view 
to assessing the potential for exploitation of a subsea res-
ervoir for CO₂ storage (Section 3-1). The exploration license 
may include requirements regarding the number of wells to 
be drilled, depths, designated geological formations, and 
monitoring of injection tests (Section 3-3). 

Unlike the survey license, the exploration license grants the 
exclusive right to explore within the defined area and must 
be issued for a maximum term of 10 years, extendable up 
to this limit if the established term was shorter (Sections 
3-1 and 3-4). If the exploration license is within its validity 
period, the licensee shall be given preference in obtaining 
the exploitation license (Section 4-1).

For the operational phase, an exploitation license is required, 
granted based on objective, published, and non-discrimi-
natory criteria, taking into account the licensee’s financial 
strength, technical and geological competence, and reli-
ability for the activities. The exploitation license grants the 
rights to exploit an area defined by longitude and latitude 
and detailed geological unit specifications, with a view to 
enabling the injection of CO₂ for storage (Section 4-1). The 
exploitation license grants the exclusive right to store CO2 
in the defined area and is issued for a duration stipulated in 
the license itself (Chapter 4, Sections 4-1 and 4-4).
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According to the Storage Regulations, before the exploita-
tion license expires, the licensee voluntarily relinquishes 
the license, or operations cease, the licensee must submit 
a cessation plan proposing either the continuation of CO₂ 
storage or the termination of operations (Sections 7-1 and 
7-2). The cessation plan must address technical, safety, 
environmental, and financial aspects, as well as the dis-
position of the facilities and the impact assessment (Sec-
tions 7-1 and 7-3). The operation must be terminated when 
it meets the conditions stipulated in the license issued by 
the pollution authorities4 and in the consent for injection5 
, or when the authority grants consent upon the operator’s 
request (Section 5-7).

Once operations have ceased, the post-operational phase 
begins, which requires the operator to monitor the area for 
a minimum period of 20 years; this period may be reduced 
if the stability and safety of the stored CO₂ are demon-
strated (Section 5-8). Once the monitoring period ends, the 
law provides for the transfer to the State of responsibility 
for monitoring and implementing corrective measures, pro-
vided that the available data indicate the safety and stability 
of the stored CO2 stored, there is no evidence of leakage, 
the injection facilities have been removed, the storage site 
is unoccupied, and the required financial contribution has 
been made to the State through the so-called “financial 
mechanism”. This contribution is intended to cover the pro-
jected monitoring expenses for a period of 30 years (Sec-
tions 5-8 and 5-10).

Table1 : Key characteristics of Norwegian licenses at each phase of a CCS project

Stage/License Purpose Exclusivity and 
Area

Typical obligations Does it allow for 
commercial CO2 

injection?

EXPLORATION/
SURVEY (SURVEY 
LICENSE)

Conduct initial 
geological mapping and 
assess whether an area 
may have CO₂ storage 
capacity

Non-exclusive and 
covers specific areas 
and blocks

Acquire and interpret 
geological and 
geophysical data No

EXPLORATION 
(EXPLORATION 
LICENSE)

Confirm whether a 
delineated reservoir is 
technically suitable and 
safe for CO₂ storage

Grants a preference 
right for a exploitation 
license and covers 
specific areas and 
blocks

Carry out a work program, 
including evaluation, an 
exploratory well, and 
monitoring of injection 
tests, for up to 10 years

No

EXPLOITATION 
(EXPLOITATION 
LICENSE)

Develop and use the 
reservoir for CO₂ 
injection and storage

Exclusive right to 
commercially exploit 
the storage site within 
the licensed area

Demonstrate technical, 
geological, and financial 
capacity; submit a 
development and 
operation plan for the 
storage facility

Yes

Source: prepared by the author.
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ALLOCATION PROCEDURES AND 
PRIORITY AMONG COMPETING 
APPLICANTS FOR THE SAME 
STORAGE FORMATION

Under the Storage Regulations, an exploration license grants 
the exclusive right to explore within the defined area and, 
while it remains valid, also grants the preference right to 
obtain an exploitation license (Sections 3-1 and 4-1). Sim-
ilarly, an exploitation license grants the exclusive right to 
store CO₂ within the defined area (Section 4-1).

Under special circumstances, the Ministry of Energy may 
permit surveys to be conducted in areas already licensed for 
exploration or exploitation (Sections 2-2 and 4-13), result-
ing, in such cases, in an overlap. There is no express provi-
sion in the Storage Regulations for the loss of the exclusiv-
ity granted for exploration or exploitation activities arising 
from this overlap with the survey.

In cases where a geological formation extends across 
areas covered by multiple licenses held by different licens-
ees, the Storage Regulations provide guidance for entering 
into agreements to coordinate CO₂ storage associated with 
that reservoir, subject to approval by the Ministry of Energy; 
while the Ministry shall make the final decision if the inter-
ested parties fail to reach an agreement among themselves 
(Section 11).

Although exploration or exploitation licenses grant exclu-
sive rights for the respective activities in the area, such 
exclusivity does not prevent third parties from conducting 
research—whether scientific or otherwise—or from exploit-
ing other natural resources in the same area. In the event 
of competition between activities, it is up to the King to 
decide, in accordance with criteria set forth in the regula-
tions, which activity should be postponed if disadvantages 
arise from the competition of activities in the same area, 
with the necessary adjustments made to the licenses, dead-
lines, and financial balance (Section 4-15).

ENVIRONMENTAL LICENSING

Environmental licensing in Norway is governed by the Pol-
lution Control Act6 , specifically Section 11, in conjunction 
with Chapter 35 of the Pollution Regulations7 . In particular, 

Section 35-48 of the Pollution Regulations governs the prior 
authorization by the competent environmental authority for 
the injection and storage of CO₂

 in geological formations. 
The authority that grants the environmental permit for the 
CO₂ injection and storage phase is the Norwegian Environ-
ment Agency (NEA), which is part of the Ministry of Climate 
and Environment. As in most of the jurisdictions analyzed, 
the environmental permit is separate from the permit for the 
exploitation of the geological reservoir9 , just as in Brazil, 
and the two should not be confused.

Furthermore, due to the geological conditions of Norway’s 
land territory, CO₂ storage in Norway is currently feasible 
only on the continental shelf—that is, in a marine environ-
ment—with no established onshore alternative10 . 

Under Section 11 of the Pollution Control Act, pollution 
authorities may grant permits for activities involving emis-
sions, discharges, or the risk of pollution, setting conditions 
regarding emission limits, monitoring, chemicals, waste, 
incident prevention, and other measures necessary for envi-
ronmental protection. For offshore operations, environmen-
tal jurisdiction is generally exercised by the Norwegian Envi-
ronment Agency.

Chapter 35 of the Pollution Regulations establishes a spe-
cific environmental regime for the geological storage of CO₂. 
Under § 35-4, the injection and storage of CO₂ are subject to 
a permit known as an “injection and storage permit.” This 
chapter implements the European framework for the geo-
logical storage of CO₂ into Norwegian law and requires that 
any person intending to inject and store CO₂ in geological 
formations obtain prior authorization from the NEA. This is 
not merely a technical well or reservoir exploitation license, 
but rather an environmental decision based on Section 11 
of the Pollution Control Act, in conjunction with Chapter 35 
of the Pollution Regulations.

Authorization for CO₂ injection and storage may only be 
granted when the environmental authority verifies that the 
geological formation is suitable as a storage site and that 
the proposed activity does not pose a significant risk to the 
environment or human health. For this purpose, “significant 
risk” is defined as the risk of environmental or human health 
harm that cannot be disregarded without compromising the 
objective of ensuring environmentally safe geological stor-
age of CO₂. The assessment must consider both the proba-
bility of the harm occurring and its potential extent11 .
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Under the Pollution Control Act, the activity of introducing 
solids, liquids, or gases into the air, water, or soil is con-
sidered pollution because it causes or has the potential to 
cause disruption or harm to the environment.12 Based on the 
premise that the injection of CO₂ into the subsurface can be 
considered a polluting activity, or one with polluting poten-
tial, it is understood that such an activity must undergo an 
environmental permitting process in order to obtain authori-
zation or a permit to carry it out. This is stipulated in Chapter 
3, §11 of the Pollution Control Act.13

The same law also stipulates that the licensing author-
ity may require an Environmental Impact Assessment if it 
determines that the activity or project is capable of causing 
pollution.14 This environmental impact assessment must 
address:

	Ô the types of pollution the activity may generate during 
normal operations and in the event of all conceivable 
types of accidents, as well as the probability of such 
accidents occurring;

	Ô what short- and long-term effects pollution may have. 
If necessary, studies must be conducted on the natu-
ral conditions of the areas that may be affected by the 
pollution. In particular, an assessment must be made 
of how pollution will affect people’s use of the environ-
ment and who will suffer specific nuisances as a result;

	Ô which alternative sites, production processes, purifica-
tion measures, and methods of waste recovery were 
evaluated, as well as the reasons why the applicant 
chose the solutions adopted;

	Ô how the activity will be integrated into the area’s general 
and local development plans and, if applicable, how it 
will constrain future planning.

According to the Pollution Regulations—Regulations on the 
Limitation of Pollution, specifically in “Part 7A—Storage of 
CO₂ in Geological Formations, Chapter 35—Storage of CO₂ in 
Geological Formations,” in § 35-5, the application for autho-
rization (Permission to Inject and Store CO₂) for the storage 
of CO2  must be accompanied by an Impact Assessment 
(for the measure), the content of which must include a sys-
tematic assessment of environmental impacts, taking into 
account their magnitude and significance, and must include 
a description of mitigation measures for these impacts. 

This requirement stems primarily from the European Union 
Directives concerning the environmental impact assess-
ment of projects and activities. 

Thus, it is understood that the developer responsible for the 
CCS project will submit environmental impact assessment 
studies to the competent Norwegian regulatory and super-
visory authority—in this case, the Ministry of Energy—and 
to the Norwegian Environment Agency, which must approve 
said study, which will serve as the basis for the Permission 
to inject and store CO₂.15

Although the environmental permit is independent, it is 
linked to the environmental impact assessment required 
during the site development phase. The Storage Regulations 
require that the reservoir development and operation plan 
be accompanied by an environmental impact assessment. 
The study is submitted prior to the development decision; 
its scope is subject to consultation with authorities and 
stakeholders; and the assessment must cover, among other 
elements, consequences for the environment and other 
economic activities, discharges to the sea, atmospheric 
emissions, risks of transboundary effects, and prevention, 
reduction, and mitigation measures16 .

The environmental content specifically relevant to CCS is 
therefore not limited to the formal EIA. The environmental 
decision on storage and its supporting documents require 
a demonstration of the suitability of the reservoir and the 
storage complex; modeling of the behavior and migration 
of the CO₂ plume; analysis of potential leakage pathways; 
assessment of risks to human health and the environment; 
parameters regarding the composition and purity of the CO₂ 
stream; a monitoring program; corrective measures; a ces-
sation plan; and post-closure monitoring obligations. 

Public participation occurs primarily during the impact 
assessment process for the development plan. The propo-
nent must submit the study program for consultation with 
affected authorities and organizations; subsequently, the 
plan documentation and the impact assessment are made 
available during the administrative procedure leading up 
to the decision. The rule also provides for consideration of 
transboundary environmental effects when the project may 
affect other States. The Storage Regulations allow for total 
or partial exemption from the assessment only under spe-
cial circumstances, when it is presumed that there will be no 
significant transboundary environmental effects17 . 
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An important methodological distinction is that the develop-
ment plan, the exploration license, and other approvals from 
the Ministry of Energy fall under the resource management 
and site development regime; whereas the license under the 
Pollution Control Act and Chapter 35 of the Pollution Regu-
lations constitutes the environmental authorization to inject 
and store CO₂ in the reservoir. 

INSTITUTIONAL GOVERNANCE

Within the Norwegian institutional framework for CCS 
activities, the Norwegian Offshore Directorate is the body 
responsible for advising the Ministry of Energy on CCS 
matters, monitoring licensees, and ensuring compliance 
with regulations and licenses, among other activities18 . 
Section 3 of the Act relating to subsea natural resources 
stipulates that scientific research on the seabed and its 
subsoil requires authorization from the Ministry or an 
entity authorized by it. 

The Storage Regulations define the competent authorities 
for regulating CCS and their respective regulatory responsi-
bilities. During the assessment phase, the Ministry of Energy 
is responsible for granting the survey license (Section 2-1), 
but the license holder must, prior to commencing activities, 
report information regarding the intended research to the 
Norwegian Offshore Directorate, the Directorate of Fisher-
ies, the Institute of Marine Research, and the Ministry of 
Defense; maintain weekly reporting to these agencies for 
the duration of the activities; and, upon completion, submit 
a report containing data, records, and research results to the 
Norwegian Offshore Directorate (Section 2-6).

Still during the evaluation phase, the King in Council19 , is 
responsible for granting the exploration license and may 
impose specific obligations regarding research, surveys, 
and monitoring for the area (Sections 3-1 and 3-3); however, 
it is the responsibility of the Ministry of Energy to (i) approve 
partnership agreements when a license involves multiple 
participants, (ii) grant exemptions from the license’s spe-
cific obligations, (iii) extend the duration of the exploration 
license up to a maximum of 10 years, and (iv) require com-
pliance with the obligations arising from the exploration 
license in the event of relinquishment or surrender (Sec-
tions 3-1, 3-3, 3-4, and 3-5).

Subsequently, for the operation phase, in addition to sub-
mitting the application for an exploitation license to the 

Ministry of Energy, the applicant must send copies of the 
application to the Norwegian Offshore Directorate and the 
Norwegian Ocean Industry Authority (Section 4-2). In any 
case, it is up to the King in Council to grant the exploitation 
license (Sections 4-1).

The applicant must submit to the Ministry of Energy the 
reservoir development and operation plan, which must 
include a description of the development and an impact 
assessment addressing financial, technical, safety, com-
mercial, and environmental aspects, as well as those 
related to the resources involved, the project’s entire life 
cycle, and detailed information on the planned operation. 
In addition, a comprehensive version of the plan, including 
topics related to safety and the work environment, must be 
submitted by the applicant to the Ministry of Energy and 
the Ministry of Climate and Environment, with copies of 
the plan provided to the Norwegian Offshore Directorate, 
the Norwegian Ocean Industry Authority, and the Norwe-
gian Environment Agency; a statement from the authority 
responsible for building planning may also be required 
(Sections 4-5 and 4-6). 

The reservoir development and operation plan must be pre-
ceded by a proposed study program for impact assessment 
submitted by the applicant for review by the affected author-
ities and interested organizations; this will enable the Min-
istry of Energy, based on the proposal and their feedback, 
to define the study program (Section 4-7). This program will 
then serve as the basis for the interested party to prepare 
the development impact assessment, which must subse-
quently be submitted to the Ministry of Energy, the affected 
authorities, and relevant organizations, and published in the 
Official Gazette of Norway (Section 4-8).

Both the study program and the impact assessment itself 
may be subject to public consultation at the discretion of 
the Ministry of Energy (Sections 4-7 and 4-8). Prior to the 
consultation, the Ministry of Energy must also submit the 
study program to countries that may be affected, which will 
participate in the impact assessment process and may even 
provide comments on the documents (Section 4-10). Unless 
otherwise required by the Ministry of Energy, the impact 
assessment may be waived if another assessment deemed 
sufficient already exists or if it is presumed that there will 
be no significant transboundary environmental effects; in 
the latter case, the Ministry of Energy must inform the EFTA 
Surveillance Authority20 (Sections 4-8 and 4-9).
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When applying for a storage permit from the pollution 
authorities, the applicant must provide a financial guaran-
tee or present an equivalent instrument, in accordance with 
the provisions of the Norwegian Environment Agency, to 
cover all obligations arising from the Pollution Regulations. 
The regulation does not establish an exhaustive list of guar-
antees or financial instruments, leaving the matter open to 
be defined by the authority (Section 5-9). This guarantee 
should also not be confused with the financial mechanism 
that provides for contributions after the monitoring period.

Once the licensing stages are completed, and the finan-
cial guarantees determined by the Norwegian Environment 
Agency and jointly addressed by the Ministry of Climate and 
Environment and the Ministry of Energy have been provided, 
CO₂ injections will begin following approval by the Ministry 
of Energy or an entity authorized by it and by the Norwegian 
Ocean Industry Authority, in accordance with the storage 
permit granted by the pollution authorities (Sections 5-2 and 
5-9). At this stage, the Ministry of Energy must also approve 
the monitoring plan submitted by the operator and, in the 
future, any updates to it (Section 5-4).

The Storage Regulations also establish various regulatory 
responsibilities for the Ministry of Energy, including, nota-
bly: (i) approving partnership agreements when a license 
involves multiple participants; (ii) reviewing the license 
application and accompanying documentation; (iii) defining 
the study program for impact assessment; (iv) approving 
construction prior to the approval of the reservoir devel-
opment plan; (v) waiving requirements and approving the 
development plan and its amendments; (vi) submitting the 
study program and impact assessment to other affected 
countries; (vii) requiring or waiving the impact assessment 
in specific cases; (viii) approving alternatives for insur-
ance and guarantees; (ix) approving the progress of CO₂ 
injections; (x) extending the terms of operations and the 
exploitation license; (xi) approve the transfer of licenses; 
(xii) approve the cessation plan; (xiii) require compliance 
with license obligations in the event of area relinquishment; 
and (xiv) decide on the disposal of facilities in the event of 
closure, require compliance with such decisions, or waive 
this obligation; (xv) waive joint and several liability for finan-
cial obligations related to the disposal of facilities when 
there are multiple responsible parties.

In addition, the Ministry of Energy or the entity authorized 
by it is responsible for inspecting and reporting on the facil-

ities, the storage site, and environmental impacts, in coor-
dination with the competent authority on pollution matters, 
from the operational phase until responsibility is transferred 
to the State; the operator must (i) monitor the area, (ii) notify 
the Ministry of Energy or the entity authorized by it of risks 
or actual CO₂ leaks, (iii) implement corrective measures, 
and (iv) report incidents to the Norwegian Offshore Direc-
torate (Sections 5-2, 5-5, 5-6, 5-7, and 11-17). If corrective 
measures are not taken, the Ministry of Energy may imple-
ment corrective measures on its own or require  to stop the 
injection (Section 5-6).

During the phase of winding down operations, if the require-
ment to submit a cessation plan is not waived, the operator 
must submit the cessation plan to the Ministry of Energy, 
with copies to the Norwegian Offshore Directorate and the 
Norwegian Ocean Industry Authority; it is up to the King to 
approve the winding down in cases where it is requested 
by the operator (Sections 5-7 and 7-1). Given that the State 
may take over the fixed installations after the cessation of 
operations, it is up to the King to decide, with binding effect, 
whether and to what extent the State will pay compensation 
to the operator for such installations (Section 7-6).

The Ministry of Energy or an entity authorized by it is respon-
sible for approving the post-operation plan and its updates, 
submitted by the operator, regarding monitoring activities, 
reporting, implementation of corrective measures, closure 
of the storage site, and removal of the facilities (Section 
5-7). Similarly, the authorities will be responsible for estab-
lishing the duration of post-operational monitoring, as well 
as for receiving the operator’s report on the safety and sta-
bility of the reservoir at the end of this period, forwarding 
the respective report to the European Free Trade Association 
Surveillance Authority for its opinion along with the draft 
approval of the transfer of responsibility, and communicat-
ing the decision to the EFTA Surveillance Authority (Section 
5-8). If errors resulting from the operator’s negligence or 
willful misconduct are subsequently identified in the final 
report—including the provision of deficient data or the omis-
sion of relevant information—the Ministry of Energy may 
recover the costs incurred after the transfer of responsibility 
(Section 5-8).

Finally, it is worth highlighting three responsibilities that 
span the various phases of the storage stage in CCS proj-
ects. First, at any time, under the circumstances provided 
for in the Storage Regulations, the King has the authority 
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to revoke the authorizations granted (Section 11-21). Sec-
ond, the Norwegian Offshore Directorate is responsible for 
collecting fees for surveying, exploration, and exploita-
tion licenses, but the Ministry of Energy is responsible for 
adjusting the fees and setting the transfer fee (Sections 2-5, 
3-2, 3-3, 4-3, 11-5, and 11-13). Third, where applicable, the 
Ministry of Energy is responsible for authorizing third-party 
access to storage facilities and sites, as well as for acting 
as a dispute resolution mechanism between the parties in 
such cases (Sections 5-12 and 5-13).

As noted, the Storage Regulations centralize institutional 
coordination within the Ministry of Energy for the stor-
age phase of CCS projects (Sections 11-3 and 11-23) and 
expressly provide for when the involvement and approval of 
other authorities are required, including for reporting, con-
sultation, or approval purposes, as applicable.

With the exception of the conditions of preference and exclu-
sivity guaranteed in licenses already issued, the Storage Regu-
lations do not define tie-breaking criteria when there is compe-
tition among interested parties under similar conditions vying 
for the same area or license, although criteria were disclosed 
in the call for applications for recent rounds of public area 
announcements21 . The invitation rounds are part of Norway’s 
open-door policy for evaluating applicants seeking a license 
for CCS activities22 . Thus, Norway publishes the areas it is 
considering for applications from parties interested in obtain-
ing a license to develop CCS activities, in order to meet the 
standard’s requirement for “objective, published, and non-dis-
criminatory criteria.”23

Furthermore, since the exploitation license is a new authoriz-
ing act that requires a new application—unrelated to the explo-
ration license or the survey license—there is a risk of failing to 
obtain the license necessary to actually carry out the project.
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REGULATORY FRAMEWORK AND 
SCOPE OF CCS ACTIVITIES

The second jurisdiction analyzed is Canada, whose regu-
latory framework has a strong provincial component. The 
regulation of CCS activities in Canada falls primarily under 
the jurisdiction of the provinces, which hold ownership of 
subsurface resources, including geological CO₂ storage res-
ervoirs, known as pore space24,25 . Among other provinces 
currently in a similar situation, the province of Alberta has a 
structured regulatory framework, favorable geological con-
ditions, and CCS projects26 , and was the pioneering juris-
diction in establishing a regulatory and risk management 
framework for large-scale projects27 ; for these reasons, it 
was chosen as the focus of this study.

Current CCS regulations in Canada cover activities in reser-
voirs located on the mainland (onshore), while reservoirs on 
the continental shelf (offshore) still lack a regulatory frame-
work for CCS activities28 .

The regulatory framework for CCS activities in the province 
of Alberta is established in the province’s Mines and Miner-
als Act29 , following an amendment enacted by the Carbon 
Capture and Storage Statutes Amendment Act30 . The start-
ing point of this framework is the express provision that 
pore space is owned by the Crown in right of Alberta31 . 

With regard to CCS, the Mines and Minerals Act provides for:

I.	 the procedure and requirements for obtaining rights 
to evaluate and inject captured carbon dioxide for 
sequestration into geological reservoirs for carbon 
storage purposes (Sections 115 and 116); compli-
ance with the license and regulations (Section 117); 

II.	 the conditions for the transfer of an agreement (Sec-
tion 118); 

III.	 the duty to monitor after the closure of operations 
(Section 119); 

IV.	 the procedure and requirements for obtaining a clo-
sure certificate (Section 120); 

V.	 the Crown’s assumption of liability for wells and facil-
ities, environmental issues, and surface rights (Sec-
tion 121); 

VI.	 the establishment and management of the Post-clo-
sure Stewardship Fund (Section 122); 

VII.	 the rules regarding orphan facilities (Section 123); 
and 

VIII.	 the authority to regulate various matters, including 
CCS (Section 124).

CANADA 
(ALBERTA)
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The regulations for this Act are set forth in the Carbon 
Sequestration Tenure Regulation32 , which details the pro-
cedure, requirements, rights and obligations, term, area, 
and monitoring plan for the evaluation permit (Sections 3 
through 8); the procedure, requirements, rights and obliga-
tions, term, and conditions for renewal of the carbon seques-
tration lease, the area, the monitoring plan, and the circum-
stances under which the monitoring plan may be renewed, 
all in relation to the carbon sequestration lease (Sections 9 
through 17); the closure plan and the circumstances under 
which the closure plan may be renewed (Sections 18 and 
19); and rules governing the agent’s contributions to the 
Post-closure Stewardship Fund (Section 20).

Additionally, the Mines and Minerals Administration Regula-
tion33 applies, which addresses the definition of application 
and issuance fees for the evaluation permit and the carbon 
sequestration lease, as well as the lease rental34 , for both 
the underground reservoir and the respective surface. In spe-
cific cases involving the interaction between CCS activities 
and oil exploration activities, provisions of the Oil and Gas 
Conservation Act35 of the province of Alberta may also apply. 
Regarding the regulatory framework, it is also important to 
address the Directive 065: Resources Applications for Oil and 
Gas Reservoirs issued by the Alberta Energy Regulator36 .

LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

With regard to the project life cycle, the Mines and Minerals 
Act (Part 9) and the Carbon Sequestration Tenure Regulation 
govern the various phases of the project life cycle, specif-
ically addressing the evaluation, operation, and closure 
phases. The reservoir evaluation phase requires the prior 
execution of an agreement granting the right to conduct 
exploration activities in the area, in the form of an evaluation 
permit; a well license is also required for drilling and operat-
ing the well, and approval from the authority is necessary 
before commencing drilling or use, as well as prior approval 
of a monitoring, measurement, and verification plan37 . 

The evaluation permit is issued for a term of 5 years, sub-
ject to an annual rental fee proportional to the size of the 
area, and allows for testing and evaluation of the geologi-
cal or geophysical properties of the reservoir, including well 
drilling and the injection of substances, all for the purpose 
of determining whether the reservoir meets the necessary 

characteristics to enable CO2 within the limits and area 
specified in the permit itself38 . The area covered by the eval-
uation permit may not exceed 73,728 hectares and may be 
subsequently reduced at the request of the permitee39 .

In turn, the reservoir’s operational phase requires the prior 
execution of an agreement granting the right to inject cap-
tured carbon dioxide into a subsurface reservoir for the pur-
pose of geological storage, in the form of a carbon seques-
tration lease; a well license is also required for the drilling 
and operation of the well, and approval from the authority 
before commencing drilling or use, as well as prior approval 
of a monitoring, measurement, and verification plan and a 
closure plan40 . 

The carbon sequestration lease has a term of 15 years, 
renewable for an additional 15 years; in both cases, an 
annual rental fee proportional to the size of the area is 
required. The lease authorizes the drilling of wells, the con-
duct of assessments and tests, and the injection of CO₂ into 
reservoirs for storage purposes, within the limits and the 
area specified in the lease itself41 . It should be noted that 
no project may proceed prior to approval of the scheme and 
that, furthermore, approval must be reaffirmed at the time of 
renewal of the carbon sequestration lease42 . Like the evalu-
ation permit, the area may not exceed 73,728 hectares and 
may be subsequently reduced at the request of the lessee43 .

Upon cessation of activities, the operator must monitor all 
wells and facilities, carry out the closure activities provided 
for in the regulations, and implement the measures set forth 
in the closure plan. These measures include submitting a 
summary of all activities conducted at the storage site 
since the lease was executed; providing information on the 
quantity, behavior, geological interpretations, and pressure 
front of the injected CO₂; provide detailed information on 
the wells and the decommissioning, abandonment, and rec-
lamation activities conducted in the area; submit an inven-
tory of all reports and documents submitted to regulators 
since the first closure plan; and present guidelines and rec-
ommendations for the phase following the issuance of the 
closure certificate44 .

Once the obligations of the closure period have been ful-
filled—including the monitoring and maintenance of the 
wells and facilities, the environmental restoration require-
ments, and confirmation that the CO₂ remains stable and 
poses no risk of leakage—the operator may then receive the 
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closure certificate, an act that transfers responsibility and 
ownership of the stored CO₂ to the Crown, as well as the 
obligations regarding the wells and facilities45 .

It should be noted, however, that although Section 120(3)
(d) of the Mines and Minerals Act provides for regulations 
to establish a closure period between the end of operations 
and the transfer of liability to the Crown, such a period has 
not been established in the Carbon Sequestration Tenure 
Regulation. Currently, on a discretionary basis, available 
information suggests that a minimum period of 10 years 
has been adopted46 , as exemplified in a closure plan made 
available by the Alberta Energy Regulator47 .

Finally, it is worth noting that Section 39 of the Oil and Gas 
Conservation Act provides that CCS projects will only be 
approved by the Alberta Energy Regulator if it is demon-
strated that CO₂ injection will not interfere with oil and 

natural gas activities48 . On the other hand, the evaluation 
permit and the carbon sequestration lease do not grant the 
holder the right to exploit minerals found at the respective 
storage site49 .

Holders of oil and natural gas exploration tenures are also 
the owners of storage rights in all subsurface formations50, 
but the Minister may enter into a contract to secure the 
interested party’s right to conduct research activities for the 
development of CCS and to inject CO₂ into the underground 
reservoirs in those areas51 .

Neither the Carbon Sequestration Tenure Regulation nor Part 
9 of the Mines and Minerals Act contains any mention of an 
exclusive right to the area covered by the evaluation permit 
or the carbon sequestration lease, nor does it prohibit leas-
ing in an area that overlaps with a third party’s lease. Nor is 
there any provision for third-party access to CCS facilities.

Table3 Key characteristics of Canadian permits at each phase of a CCS project

Stage/License Purpose Exclusivity and Area Typical Obligations Does it allow CO2 
injection?

RESEARCH / SURVEY 
/ EXPLORATION 
(EVALUATION 
PERMIT)

Conduct initial 
geological mapping and 
assess whether an area 
has storage capacity.

Confirm whether a 
delineated reservoir is 
technically suitable and 
safe for CO₂ storage

Information not 
specified in the Carbon 
Sequestration Tenure 
Regulation or the Mines 
and Minerals Act

Acquisition and 
interpretation of 
geological and 
geophysical data. 
Determine suitability 
for CCS activities. 
Submit a monitoring, 
measurement, and 
verification plan, and a 
well license.

For testing and 
evaluation only

UTILIZATION 
(CARBON 
SEQUESTRATION 
LEASE)

Develop and utilize the 
reservoir for injection 
and storage

Information not 
specified in the Carbon 
Sequestration Tenure 
Regulation or the Mines 
and Minerals Act

Submit a monitoring, 
measurement, and 
verification plan, a 
closure plan, a well 
license, and a scheme

Yes
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ENVIRONMENTAL LICENSING

Onshore geological CO₂ storage in Alberta52 is regulated pri-
marily at the provincial level, without prejudice to specific 
federal jurisdictions. Therefore, the province is responsible 
for the technical and environmental licensing of wells, facil-
ities, and internal pipelines.

General permits and authorizations for energy activities are 
centralized under the Alberta Energy Regulator, the sole reg-
ulatory body established by the Responsible Energy Devel-
opment Act53 , which consolidates—for energy sector activ-
ities—both technical approvals (wells, injection schemes, 
pipelines, facilities) and sector-specific environmental 
responsibilities that, under other arrangements, would fall 
to a separate environmental agency. In practice, the Alberta 
Energy Regulator exercises authorities set forth, among 
other statutes, in the Environmental Protection and Enhance-
ment Act (EPEA), the Water Act, and the Public Lands Act.54

This concentration of authority is the model’s most distinc-
tive institutional feature. Unlike in Brazil and the Norwegian 
example—where the environmental regulatory framework is 
separate from the framework governing reservoir exploita-
tion—in Alberta, the regulatory authorization for the activ-
ity and the sector-specific environmental permit are issued 
by the same authority through a coordinated process. The 
separation, therefore, is not between the “activity regulator” 
and the “environmental agency,” but between the “reservoir 
owner and grantor” (Crown/Minister) and the “integrated 
activity licensor” (AER).

In terms of requirements, there is no automatic require-
ment in Alberta for an environmental impact assessment 
for geological CO₂ storage. The EPEA establishes the envi-
ronmental impact assessment as a mandatory requirement 
only for activities listed in its own regulations, in which CO₂ 
sequestration is not included; for all other activities, the 
requirement is at the discretion of the Director, based on the 
size, location, and sensitivity of the project55 . In practice, 
the component that triggers the environmental licensing 
process is the capture plant—usually attached to an indus-
trial facility that already holds EPEA approval, in which case 
an amendment to the existing approval is processed, sup-
ported by appropriate technical studies.

At the federal level, the Impact Assessment Act applies only 
to projects designated in the Physical Activities Regulations 

or located on federal lands or offshore56 —scenarios that, 
as a rule, do not include onshore CCS in Alberta but may 
include interprovincial pipelines and projects on the conti-
nental shelf.

Characterization of the storage site begins during the pro-
vincial phase of acquiring and evaluating rights to the pore 
space, and the complete set of studies accompanies sub-
missions to the AER (for injection, pipeline, and capture facil-
ities), which are subject to public review prior to approval. 
Regarding content, although there is no formally defined 
“CCS terms of reference,” decision-making practice—based 
on the experience of the Quest Project and technical guide-
lines—defines a specific core of the activity: geological 
characterization of the reservoir and seals; capacity and 
injectivity; maximum injection pressure; modeling of the 
CO₂ plume and the pressure front (which extends beyond 
the plume and delimits the analysis area); trapping mecha-
nisms; inventory and integrity of all legacy wells penetrating 
the storage complex; protection of the groundwater protec-
tion zone and hydrogeochemical baseline; induced seismic-
ity; ground heave; dispersion of dense-phase CO₂ in pipeline 
rupture scenarios57 . In addition to this core content, the pro-
gram includes general topics on reclamation, waste, water 
resources, and historical records.

Despite the absence of a separate environmental licens-
ing process, public participation is required at two stages 
and through two channels. Prior to the filing, the participant 
involvement program under Directive 056 requires the appli-
cant to notify and, within defined distance, consult property 
owners, occupants, rights holders, and local authorities, 
documenting in the application the negotiations and any 
unresolved objections. After the application is filed, the AER 
publishes a notice of the application and sets a deadline 
for statements of concern from any person who claims to 
be directly and adversely affected, deciding—in light of the 
objections—between written approval (with or without con-
ditions) and the convening of a public hearing, with the deci-
sion published and subject to regulatory appeal58 . In EPEA 
licensing, the specific procedure for notice and statements 
of concern also applies, with appeals to the Environmental 
Appeals Board in non-energy cases59 . The impact assess-
ment, when required, involves participation in defining the 
terms of reference and in analyzing the study.

Superimposed on these channels is the indigenous con-
sultation, which has constitutional standing. Whenever a 
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decision may adversely affect ancestral rights (Constitution 
Act 1982) or the terms of treaties signed with indigenous 
tribes60 , indigenous consultation61 must be conducted, even 
if it falls outside the framework of a “statement of concern” 
or a public hearing62 . This consultation will be responsible 
for delving deeper into the subject matter of the consulta-
tion; for overseeing the consultation process conducted by 
the project proponent that affects that specific Indigenous 
community; and for issuing the adequacy decision regarding 
the consultation procedure, without which the AER cannot 
decide on the project submitted for its review. In competi-
tive calls for hubs, the Province adopted evaluation criteria 
that included considerations regarding relationships and 
engagement with Indigenous communities and groups; this 
should not, however, be confused with the constitutional 
obligation to consult applicable to Crown decisions and 
subsequent regulatory authorizations63 . At the federal level, 
the UNDRIP Act and the Impact Assessment Act reinforce 
Indigenous participation and knowledge in processes under 
federal jurisdiction.

INSTITUTIONAL GOVERNANCE

The institutional governance of CCS activities in Alberta 
assigns competencies among different authorities, with a 
central role assigned to the Minister and the Alberta Energy 
Regulator. According to the Mines and Minerals Act, Sec-
tions 5(1)(a), (iv), and (v), and 124, it is the responsibility of 
the Lieutenant Governor in Council64 to establish regulations 
governing CCS activities. In turn, most of the responsibili-
ties set forth in the regulations are assigned to the Minister, 
while explicit provisions regarding the responsibilities of 
the Alberta Energy Regulator65 are less frequent in the reg-
ulations. However, the Minister has delegated some of his 
or her functions to the agency. Furthermore, the Act itself 
establishes that the Alberta Energy Regulator is the regulator 
for matters related to carbon storage66 .

In this context, the agency is responsible for issuing well 
licenses for drilling and operation; approving the commence-
ment of drilling activities or the use of a well, including the 
injection of substances; and approving the scheme67 . The 
agency is also responsible for inspecting storage sites at 
any time,68 overseeing monitoring, measurement, and verifi-
cation plans, as well as closure plans and compliance with 
the obligations for the issuance of closure certificates69,70 , 
which are part of the powers originally assigned to the Min-
ister, as discussed below.

The Minister71 ,  on behalf of the Crown in right of Alberta, 
may enter into a CCS contract for the storage of substances 
in underground reservoirs72 . The Minister is also responsi-
ble, throughout the life cycle, for various duties, including 
the authority to:

I.	 limit the operations and activities authorized under 
the evaluation permit and the carbon sequestration 
lease; 

II.	 at any time, reduce the area of the evaluation per-
mit or the carbon sequestration lease, as applicable, 
upon request by the licensee; 

III.	 approve or deny the transfer of the evaluation permit 
or the carbon sequestration lease;  

IV.	 designate orphan facilities; and 

V.	 hold and administer the Post-closure Stewardship 
Fund73

In this context, for the evaluation phase, prior to the com-
mencement of any activities, the applicant must submit to 
the Minister an application for an evaluation permit, provid-
ing at that time the monitoring, measurement, and verifica-
tion plan specific to the evaluation phase; proof of payment 
of the application fee; and payment of the annual lease rent 
due to the Crown74 .

Subsequently, for the exploitation phase, and before com-
mencing any activities in this phase, the applicant must sub-
mit to the Minister an application for a carbon sequestration 
lease, and must demonstrate the suitability of the reservoir 
for CO₂ storage.  The application must be accompanied by 
the monitoring, measurement, and verification plan specific 
to the utilization phase; the closure plan; proof of payment 
of the application fee; and payment of the annual lease rent 
due to the Crown75 .

The operator may request that the Minister extend the term 
of the contract for all or part of the previously leased area, 
provided that the operator submits updated versions of the 
monitoring, measurement, and verification plan and the clo-
sure plan, and demonstrates that the scheme remains valid 
with the Alberta Energy Regulator76 .
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In addition, the lessee is required to submit an update to 
the monitoring, measurement, and verification plan to the 
Minister every three years or whenever the carbon seques-
tration lease is renewed, as well as to report annually on 
activities to the Minister and maintain compliance with the 
monitoring, measurement, and verification plan throughout 
the duration of the activities77 . The closure plan must also 
be updated by the lessee every three years or whenever the 
carbon sequestration lease is renewed.

The Mines and Minerals Act and the Carbon Sequestration 
Tenure Regulation do not expressly provide for an act or 
decision defining the termination of operations and the start 
of the monitoring phase due to the cessation of injection 
activities. However, Directive 065 provides that the lessee 
may request a revision of the scheme for the purpose of ter-

minating operations78 , in line with the Alberta Energy Regu-
lator’s publication on the division of responsibilities in CCS 
activities.

Upon the termination of operations, and once the lessee has 
fulfilled its obligations, the Minister is responsible for issu-
ing the closure certificate and notifying the Alberta Energy 
Regulator and other relevant parties of this fact79 . In addi-
tion, the lessee must pay a fee to the Post-closure Steward-
ship Fund80 , calculated per ton of captured carbon dioxide 
injected, according to the rate established by the Minister81 
. The description of the payment is limited to defining a fee 
proportional to the volume of CO₂ and does not establish 
any other details or additional criteria regarding the deter-
mination of the amount.

24

C O U N T R I E S  A N A LY Z E D

C anada      ( A lberta      )




REGULATORY FRAMEWORK 
FOR CCS ACTIVITIES

In the United Kingdom, the regulatory framework for CCS 
activities has been structured and expanded over time 
through various legal instruments. Among the main ones 
are the Energy Act 200882 , the Energy Act 201683 , and the 
Energy Act 202384 , without prejudice to the existence of 
other regulations (Statutory Instruments)85 regarding CCS, 
which are considered secondary legislation based on prior 
legal provisions.

CCS projects may be located in the territorial sea, in the 
waters of the Gas Importation and Storage Zone, in England, 
Wales, Northern Ireland, and Scotland, and—except for 
Scotland—in the internal waters of England, Wales, and 
Northern Ireland86 . CCS regulation in the United Kingdom 
addresses offshore reservoirs more comprehensively, while 
onshore reservoirs lack detailed geological data and are 
either lightly regulated or even face regulatory obstacles for 
CCS projects87 .

The main laws governing CCS activities in the United King-
dom are the Energy Act 2008, the Energy Act 2016, and the 
Energy Act 2023. Chapter 3 of Part 1 of the Energy Act 2008 
regulates CO₂ storage activities, primarily establishing 
which activities require a prior license and allocating regula-
tory authority among licensing authorities for various mat-
ters and phases of CCS projects. 

The Energy Act 2008 also regulates the decommissioning 
and abandonment phase of CCS facilities, adopting appli-
cable provisions from the Petroleum Act 199888 for off-
shore facilities89 . The Energy Act 2016 addresses the Oil 
and Gas Authority (OGA), to which certain regulatory func-
tions regarding CCS projects are assigned. Part 1 of the 
Energy Act 2023 regulates the licensing of CO₂ transport 
and storage from an economic perspective and sets forth 
the regulatory functions assigned to the Gas and Electricity 
Markets Authority90 .

It should be noted that, with regard to specific regulations, 
there may be different instruments (“Statutory Instruments” 
or “S.I.”) among the constituent nations of the United King-
dom due to administrative divisions of authority, such as the 
different licensing regimes established in regulations for 
CCS activities issued for the United Kingdom91 , Scotland92 , 
and Northern Ireland93 . In the case of the United Kingdom, the 
Storage of Carbon Dioxide (Licensing, etc.) Regulations 201094 
(“UK Storage Regulations” or “S.I. 2010/2221”) addresses 
licenses and storage permits, detailing the requirements, 
the application and review procedures, the necessary doc-
uments and data, and the content of licenses and storage 
permits, with due detail regarding the project (General Part 
and Sections 2 through 8). Similarly, it sets forth the powers 
and duties of the authorities, covering corrective measures 

UNITED KINGDOM

25

C O U N T R I E S  A N A LY Z E D

United Kingdom



in the event of detected irregularities or leaks (Section 10), 
as well as the circumstances and procedures for reviewing, 
modifying, or revoking a storage permit (Section 11) and 
the respective consequences of revocation (Section 12). 
The UK Storage Regulations also address the project closure 
stages and post-closure obligations, detailing the post-clo-
sure plan (Sections 13 and 14 and Schedule 1). Finally, the 
regulations provide for the maintenance of a public register 
containing data on CCS projects (Section 9), environmental 
liability (Section 15), enforcement (Sections 16, 17, and 18), 
and compliance measures (Sections 19 and 20).

In turn, the Storage of Carbon Dioxide (Termination of 
Licences) Regulations 201195 (“UK Termination Regulations” 
or “S.I. 2011/1483”) addresses the procedure for terminat-
ing a license following the closure of a CCS project (Sec-
tions 4, 5, 9, 11, and 12), the minimum monitoring period 
between the cessation of activities and the termination of 
the license (Section 7), the conditions for the transfer of 
obligations and liabilities resulting from the termination of 
the license, including financial obligations (Sections 8 and 
10), and, finally, the content of the termination notice (Sec-
tion 13), the description of the transferred obligations and 
liabilities (Sections 14 and 15), the circumstances for cost 
recovery due to the operator’s fault (Section 16), and com-
pliance measures (Sections 17, 18, and 19).

In addition to the specific regulatory framework for CCS, 
other laws address certain aspects of the activity. The Plan-
ning Act 200896 applies to CCS pipelines, while the Petroleum 
Act 1998 applies to cases related to enhanced oil recovery 
and oil and gas activities97 , unless the Secretary of State 
issues an order to apply the Energy Act 2008 after consulting 
with the OGA98 .

This study therefore focuses on analyzing the regulations 
set forth in the Energy Act 2008, referring to other laws only 
when necessary. About statutory instruments, this study 
analyzes the licensing regime established in the UK Storage 
Regulations99 , which regulates the licensing provisions of 
the Energy Act 2008100 for the United Kingdom.

LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

CO₂ storage activities will commence upon obtaining 
licenses, including the exploration and development phases, 
as well as the construction and maintenance of the respec-
tive facilities101 . A single license, known as the Carbon 
Dioxide Appraisal and Storage License, covers the entire 
life cycle of CCS projects; it is issued during the exploration 
phase and remains valid through the monitoring phase prior 
to the transfer of responsibility. During the development 
phase, this license serves as the basis for the issuance 
of the storage permit102 . The designation of a “controlled 
place” in licenses for the development of CCS projects 
requires a lease of property forming part of the Crown 
Estate or authorization to exercise rights forming part of 
that Estate, with the commencement of the license and the 
license period being contingent upon the commencement 
and duration of the Crown lease103 . It should be noted that, 
in the United Kingdom, it is expressly prohibited to store CO₂ 
in the water column104 .

The evaluation phase begins with the Carbon Dioxide 
Appraisal and Storage License105 , for the exploration of a 
controlled site and selection of a storage site; it is up to 
the interested party to specify the appraisal term or initial 
term for the commencement of utilization activities106 . If 
a specific license is issued solely for exploration purposes, 
including the construction and maintenance of facilities 
for the conduct of exploration activities, such a license 
is referred to as a general exploration license; it does not 
grant exclusive rights, and its issuance is combined with 
the Carbon Dioxide Appraisal and Storage License107 . The 
appraisal term specified for the Carbon Dioxide Appraisal 
and Storage License must be strictly necessary for explo-
ration and may be extended by the authority upon request 
by the licensee if exploration has been conducted in accor-
dance with the license108 . The start date for activities may 
also be extended, under the conditions set forth in the Car-
bon Dioxide Appraisal and Storage License109 . The license 
expires if either of the two deadlines passes without the 
applicant having applied for a storage permit or if such a 
permit has been denied, as notified to the applicant110 . The 
applicant may also waive the appraisal term, provided they 
state the reason why the operation is not necessary111 .
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For the operational phase, in addition to the Carbon Diox-
ide Appraisal and Storage License already issued during the 
appraisal phase—and based on that license—it is necessary 
to apply for a storage permit to use an area designated as 
a storage site112 . Thus, in cases where the Carbon Dioxide 
Appraisal and Storage License was initiated with an explo-
ration phase, the license holder may apply for the storage 
permit, provided that exploration has been completed and 
all terms and conditions of the license have been met113 . 
The granting of the storage permit reduces the original 
area of the license to the area described for storage in the 
respective authorization, unless otherwise determined by 
the authority 114 . The regulation does not establish a fixed 
term or maximum duration for the Carbon Dioxide Appraisal 
and Storage License or for the storage permit.

Prior to the start of CO₂ injection and for the duration of the 
Carbon Dioxide Appraisal and Storage License, the oper-
ator must maintain sufficient financial security to cover 
the obligations under the storage permit for the opera-
tional and post-closure periods until the Carbon Dioxide 
Appraisal and Storage License expires, including correc-
tive measures ordered by the authority during operation, 
costs incurred by the authority due to the termination of 
the storage permit, the operator’s costs under climate 
change legislation, and post-closure financial obliga-
tions115 . Financial security may take the form of a charge 

on a bank account or any other asset; a cash deposit; a 
performance bond or guarantee; an insurance policy; a let-
ter of credit; or116 . As in Norway, financial security should 
not be confused with the financial contribution made after 
the post-closure period.

Operations must be terminated if any of the conditions set 
forth in the storage permit are met, or upon consent of the 
licensing authority, at the operator’s request117 . Once oper-
ations have ceased, the monitoring period begins under 
the responsibility of the licensee118 for a minimum period 
of no less than 20 years, as provided for in the post-clo-
sure plan119 . Upon completion of the monitoring period, 
the Carbon Dioxide Appraisal and Storage License may be 
terminated, provided that the reservoir has been sealed, the 
injection facilities have been removed, evidence indicates 
the stability and safety of the storage, the facility decom-
missioning program has been completed, and the oper-
ator has made the financial contribution120 to cover, at a 
minimum, the monitoring costs for 30 years following the 
transfer of responsibility121 , as is the case in Norway. The 
monitoring period may be reduced if the licensing authority 
determines that the necessary conditions for the transfer 
of responsibility have been met (S.I. 2011/1483, Section 7). 
Upon the license’s expiration, the obligations for monitoring 
and implementing corrective measures are transferred, as 
is liability for leaks (S.I. 2011/1483, Sections 14 and 15).

Table5 Key characteristics of UK permits at each phase of a CCS project

Stage/License Purpose Exclusivity and Area Typical obligations Does it allow 
CO2 injection?

RESEARCH / SURVEY 
/ EXPLORATION 

Conduct initial geological 
mapping and assess 
whether an area may have 
storage capacity 

Non-exclusive Acquisition and interpretation 
of geological and geophysical 
data

No

UTILIZATION Develop and use the 
reservoir for injection and 
storage

Information not 
specified in the 
regulations

Submit a monitoring, 
measurement, and verification 
plan; a post-closure plan; a well 
permit; and a storage plan

Yes

Source: Prepared by the author

27

C O U N T R I E S  A N A LY Z E D

U nited      K ingdom
    



ALLOCATION PROCEDURES AND 
PRIORITY AMONG COMPETING 
APPLICANTS FOR THE SAME 
STORAGE FORMATION

In cases where there is competition among interested parties, 
the U.K. regulatory framework allows for the use of a com-
petitive procedure to select the proposal. Regarding the eco-
nomic activity license, which is issued by the Gas and Elec-
tricity Markets Authority, there is a provision for conducting a 
public bidding process to select the best proposal, pursuant 
to regulations issued by the Secretary of State, for specific 
cases and when appropriate (Energy Act 2023, Section 10). 

ENVIRONMENTAL LICENSING 

The provisions on environmental permitting applicable to 
CCS activities are found primarily in the Environmental Per-
mitting (England and Wales) Regulations 2016; the environ-
mental permit is a separate environmental instrument from 
the reservoir grant.

In the United Kingdom, the environmental authorities—in 
the case of England—are the Department for Environment, 
Food & Rural Affairs (DEFRA); the Environment Agency (EA), 
responsible for issues related to industrial pollution control 
and environmental permits; and Natural England, focused on 
biodiversity, conservation, and species; and the Marine Man-
agement Organization (MMO), responsible for marine and 
coastal area management and for environmental licensing 
of activities in territorial waters.

The Environmental Protection Act 1990122 (EPA Act 1990) is 
the United Kingdom’s primary environmental law, providing 
the legal framework for pollution control, waste manage-
ment, and the management of contaminated sites. It grants 
regulatory agencies and local authorities the power to issue 
permits, enforce operational conditions, and adopt mea-
sures to protect against environmental damage. 

The Energy Act 2008 (Consequential Modifications) (Offshore 
Environmental Protection) Order 2010 (SI 2010/1513)123 
expressly extended to CO₂ storage2  the same environmen-
tal protection laws originally designed for offshore hydro-
carbon exploration and production, notably the Offshore 
Oil and Gas Exploration, Production, Unloading, and Storage 
(Environmental Impact Assessment) Regulations 2020124 and 
the Conservation of Offshore Marine Habitats and Species 
Regulations 2017125 . 

In the offshore sector, the authority responsible for the envi-
ronmental review of CCS activities is the Offshore Petroleum 
Regulator for Environment and Decommissioning (OPRED), 
part of the Department for Energy Security and Net Zero 
(DESNZ), which is tasked with conducting the screening and 
scoping phase of the impact assessment process; review-
ing and approving the Environmental Statement126 ; conduct-
ing habitat assessments; issue environmental consents for 
each activity; issue the UK ETS permit for geological storage 
on the continental shelf; issue decommissioning liability 
notices (Section 29 notices); approve decommissioning pro-
grams; and coordinate with statutory nature conservation 
bodies127 . 

For offshore CO₂ storage, the environmental assessment is 
conducted under the general Environmental Impact Assess-
ment framework for the oil and gas sector, as extended by 
the 2010 Regulations128 ; and, although the Storage Permit129 
, issued by the NSTA, is regulatory in nature for all intents 
and purposes, its issuance is subject to requirements that 
also have an environmental component, such as a monitor-
ing plan, a plume migration risk analysis, and a corrective 
action plan.

It should be noted that CO₂ capture plants are subject to an 
environmental permit (Environmental Permit) issued by the 
EA under the Environmental Permitting (England and Wales) 
Regulations 2016130 (which incorporated the amendments 
introduced by the Environmental Permitting (England and 
Wales) (Amendment) Regulations 2011, while the geological 
storage of CO₂is subject to an environmental permit.

In the phase preceding any offer of blocks for CCS activi-
ties, a Strategic Environmental Assessment and a Habitat 
Assessment of the candidate areas are required. During 
the exploration and appraisal phases, the operator must 
obtain approval from OPRED to acquire seismic data and 
drill appraisal wells, and, where applicable, a marine license 
from the MMO or NRW. During the development phase 
itself, an Environmental Statement is prepared, and the proj-
ect is submitted for a specific Habitat Assessment. During 
the construction, commissioning, and operation phases, a 
Storage Permit is granted, along with well and pipeline lay-
ing authorizations, and an integrated environmental permit 
linked to the UK ETS131 .

To obtain the licenses, concessions, and regulatory authori-
zations for each CCS activity, the applicant must submit an 
Environmental Statement132 —a report prepared by the pro-
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ponent of the offshore CCS project as part of the environ-
mental impact assessment submitted to the OGA133 .

Conducting an EIA134 is mandatory, and its scope varies 
depending on the environment. The EIA is provided for in 
the Offshore Oil and Gas Exploration, Production, Unload-
ing, and Storage (Environmental Impact Assessment) Regu-
lations 2020, whose Annex 1 sets forth the thresholds for 
automatic requirements and whose Annex 2 establishes the 
scenarios subject to preliminary screening. 

The drilling of appraisal and injection wells is contingent 
upon first obtaining a storage license issued by the NSTA, 
which in turn is preceded by specific environmental approval 
from OPRED for the activity, following the corresponding 
impact assessment, in accordance with the EIA Regulations 
2020.135

Public participation and consultation regarding CCS activi-
ties take place at five different stages: 

VI.	 at the strategic stage—before the blocks are made 
available for concession, regarding the draft Habi-
tat Assessments and the Strategic Environmental 
Assessment; 

VII.	 during the offshore EIA stage, where Section 12 of the 
Offshore Oil and Gas Exploration, Production, Unload-
ing, and Storage (Environmental Impact Assessment) 
Regulations 2020 requires the publication of the Envi-
ronmental Statement and ensures a minimum period 
of thirty days for written comments addressed to 
OPRED, with no provision for an in-person hearing136 ; 

VIII.	 during the onshore licensing phase, through a pub-
lic consultation on the draft permits for the capture 
plants, conducted by the EA; 

IX.	 during the onshore infrastructure phase, through for-
mal representations and public hearings under the 
Planning and Infrastructure Act 2025, which, inci-
dentally, repealed the mandatory prior community 
consultation and preliminary impact reports (PEIR), 
effective July 24, 2026137 ; and, finally, 

X.	 during the permanent operational phase, through 
active disclosure maintained in the CCS Public Reg-
istry138 .

The environmental monitoring requirements are based on 
the Storage Permit itself, issued by the NSTA, in accordance 
with the provisions of Annex II of the European CCS Direc-
tive139 , whereas OPRED and the onshore agencies impose 
additional monitoring obligations in their own permits 
regarding, for example, the disposal of chemicals, habitat 
protection, and the measurement and reporting of fugitive 
emissions for the purposes of the UK ETS. It is the NSTA 
that approves the monitoring plan and receives periodic 
reports—typically annual—while OPRED receives and over-
sees emissions declarations submitted to the carbon trad-
ing system and reports related to environmental permits for 
marine activities.

In practice, this monitoring extends over three successive 
periods: (i) during operation, on an ongoing basis until clo-
sure, with annual reports and a mandatory review of the plan 
every five years; (ii) in the post-closure phase, still under the 
operator’s responsibility, for a minimum period of twenty 
years from closure, which may be reduced upon proof that 
the CO2  is permanently, stably, and definitively contained at 
the storage site140 ; and, finally, (iii) during the post-transfer 
period, which is the responsibility of the government, the 
cost of which is priced in advance and paid by the operator 
to the State in the form of a financial contribution sized to 
cover, at a minimum, an additional thirty years of govern-
ment monitoring141 .

To provide financial assurance for CCS operations, a finan-
cial security is established prior to the start of injection and 
maintained in force, with mandatory annual revaluation, cov-
ering operational and environmental obligations throughout 
the project’s lifetime142 ; and a post-transfer financial contri-
bution, paid in cash by the operator as an essential require-
ment upon the expiration of the license, intended to fund 
at least thirty years of subsequent government monitoring.

In the event of a CO₂ leak or irregular migration, the oper-
ator must immediately notify the NSTA and partner envi-
ronmental agencies; at the same time, begin implement-
ing the containment measures set forth in the Corrective 
Action Plan, in addition to any additional measures deter-
mined by the NSTA (Regulation 10(2)(a)); readjust moni-
toring to assess the extent of the event, adopt the emer-
gency measures required under the strict liability regime 
for environmental damage; and, finally, measure and report 
the carbon loss to the emissions market, surrendering the 
corresponding allowances under the UK ETS. In the event 
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of inaction by the operator, the authority itself will imple-
ment the measures and recover the costs from the opera-
tor (Regulation 10(4)), without prejudice to the revision or 
revocation of the Permit.

INSTITUTIONAL GOVERNANCE

The institutional governance of CCS activities in the United 
Kingdom varies depending on the project’s location and the 
jurisdiction assigned to each of the constituent nations. 
The authority responsible for issuing licenses for the explo-
ration and exploitation phases, as well as licenses for the 
construction and maintenance of facilities, is determined 
based on the UK nation where the project is located, as 
well as whether the project is situated within the territory 
of the nations, in internal waters, or on their respective off-
shore platforms143 .

The Oil and Gas Authority144 is the licensing authority for CCS 
projects in England and on the United Kingdom’s continental 
shelf (offshore), excluding Scotland’s territorial sea145.

The licensing authority has the power to regulate the pro-
cedure, circumstances, requirements, terms, conditions, 
and termination of the respective license for CCS activities 
that it is responsible for issuing, as well as the authority’s 
own obligations regarding CCS facilities after the license 
has expired146 . However, when the licensor is the Oil and 
Gas Authority, regulatory authority rests with the Secretary 
of State, following prior consultation with the Oil and Gas 
Authority147 .

The Oil and Gas Authority assumed some of the obligations 
previously held by the Secretary of State through an amend-
ment to the Energy Act 2008148 . The Oil and Gas Authority 
does not act on behalf of the Crown, but the Secretary of 
State may, by regulation, provide for the transfer of the func-
tions of a Minister of the Crown to that authority149 .

The Secretary of State is responsible for maintaining a pub-
lic register of the prescribed information regarding licenses, 
except for information relating to national security or infor-
mation that could unreasonably prejudice commercial 
interests150 . The Secretary of State is also responsible for 
designating offshore facilities and pipelines as eligible for 
CCS, and must first consult with the Oil and Gas Authority 
regarding the change of use151 .

The licensing authority may review the license in light of 
specific circumstances or at the intervals specified in the 
license; amend the license in light of specific circumstances 
specified in the license, after hearing the interested party; 
or prevent the conduct of activities in specific situations 
set forth in the license152 . In addition, the license itself may 
provide for financial security; circumstances for the transfer 
of the license or the entry of a third party; the definition of 
specific situations requiring prior written consent—includ-
ing with conditions—from the licensing authority or another 
party; the closure of CCS facilities; the termination of the 
license; and financial agreements153 . In the event of the 
licensee’s failure to comply with the license, it is incumbent 
upon the licensing authority, after prior consultation with 
the licensee, to guide the licensee through measures aimed 
at ensuring proper compliance with the license provisions; 
and, in the event of the licensee’s failure to comply with 
such measures, the licensing authority may directly imple-
ment the measures or arrange for their implementation by 
third parties154 .

The Oil and Gas Authority may, in licenses it issues that 
prohibit the transfer of control of the licensee without the 
Authority’s prior consent, request—by written notice— the 
information necessary to clarify control, provided such 
information is not protected by secrecy or confidentiality155 .

During the storage phase, the economic activity of operat-
ing a CCS project also requires a license from the Gas and 
Electricity Markets Authority156 . In this context, the Gas and 
Electricity Markets Authority is the economic regulator of 
CCS activities, with the primary objectives of, in conjunction 
with the Secretary of State, protecting the interests of users 
of CCS networks, protecting the interests of consumers 
impacted by CCS projects, and promoting CCS networks157 
. It is the responsibility of the Secretary of State or, with the 
Secretary of State’s approval, the Gas and Electricity Mar-
kets Authority, to regulate the form, manner, and fees for 
obtaining such a license; it is the exclusive authority of the 
Secretary of State to regulate, in accordance with the law, 
the procedure for applying for the license158 .

Under the terms of the Storage of Carbon Dioxide (Licensing, 
etc.) Regulations 2010, in the case of the United Kingdom, 
the Oil and Gas Authority is responsible for issuing the gen-
eral exploration license, the Carbon Dioxide Appraisal and 
Storage License, and the storage permit159 .
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It should be noted, therefore, that coordination among the 
competent authorities of the nations comprising the United 
Kingdom is governed by the Energy Act 2008 (Section 18(2)), 
which designates the licensing authority, on a case-by-case 
basis, to issue licenses for the exploration and development 
phases, as well as licenses for the construction and main-
tenance of facilities, including when the project is located 
in more than one nation. Similarly, Sections 18 and 26 of 
the Energy Act 2008 align the terms of the licenses with 
the terms of the Crown lease and designate the authorities 
responsible for seeking court orders against infringements 

of rights. In addition, the Energy Act 2008 establishes a 
model for institutional cooperation in which the licensing 
authority provides assistance and relevant information to 
the Gas and Electricity Markets Authority (Energy Act 2008, 
Sections 34A and 34B) regarding the license and authorized 
activities.

Finally, it should be noted that, while the Oil and Gas Author-
ity is responsible for offshore CCS, there is no single author-
ity that centralizes the oversight and regulation of onshore 
CCS in the United Kingdom160 .
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REGULATORY FRAMEWORK 
FOR CCS ACTIVITIES

In Australia, the regulation of CCS activities involves a sig-
nificant division of responsibilities between the federal level 
and the states and territories, particularly depending on the 
location of the projects. The federal regulatory framework 
for CCS activities in Australia covers offshore CCS projects 
in so-called Commonwealth waters, more than 3 nautical 
miles from the Australian coast161 , outside the coastal 
waters assigned to the states and territories that make up 
Australia162 , referring to Greenhouse Gases (GHG) rather 
than CO₂or carbon163 . CCS projects in coastal waters, up to 
3 nautical miles, fall under the jurisdiction of the respective 
state or territory164 . The Australian Crown holds title to off-
shore geological reservoirs beyond 3 nautical miles165 .

The federal law establishing the regulatory framework for 
offshore CCS is the Offshore Petroleum and Greenhouse Gas 
Storage Act 2006 (“OPGGS Act 2006” or “Offshore Act”)166 
, which covers the entire project lifecycle (storage assess-
ment, injection, closure, decommissioning, and post-clo-
sure) and sets forth the rights, prerogatives, and responsi-
bilities of the State and the operator167 .

In turn, the Environment Protection (Sea Dumping) Act 1981 
(“Sea Dumping Act”)168 addresses marine pollution caused 
by both wastes and other matter; while the Environment 
Protection and Biodiversity Conservation Act 1999 (“EPBC 
Act”)169 addresses the environment, particularly in cases 
where there is a likelihood of impact on matters of national 
environmental significance (MNES); both laws apply to off-
shore CCS projects during the licensing process170 .

At the regulatory level, the Offshore Petroleum and Green-
house Gas Storage (Greenhouse Gas Injection and Storage) 
Regulations 2023 (“OPGGS GHG Injection and Storage Reg-
ulations”)171 were enacted, which address the significant 
risk of a significant adverse impact, declarations of iden-
tified greenhouse gas storage formations, and site plans, 
among other matters. More specifically regarding the envi-
ronmental plans for operations, the Offshore Petroleum and 
Greenhouse Gas Storage (Environment) Regulations 2023 
(“OPGGS Environment Regulations”)172 were enacted, incor-
porating transitional rules in relation to the previous regula-
tion from 2009173 .

 

LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

The assessment phase is preceded by a bidding process to 
determine which entities will be granted the greenhouse gas 
assessment permit. Once the permit is issued, the entities 
have the right to explore a designated area to assess the 
technical and commercial feasibility of geological forma-
tions for CO2, including depleted reservoirs or saline aqui-
fers that are compatible with CCS. Among other activities, 
they may drill appraisal wells, conduct appraisal injections, 
monitor the behavior of the injected substance, and carry 
out geophysical studies and seismic surveys.

AUSTRALIA
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Also for the evaluation phase, the operator must sub-
mit safety cases and well operations management plans 
(WOMP). Well operations management plans shall be 
issued for one or more wells, depending on the similarity of 
the risks involved, and must cover the entire well lifecycle 
through to abandonment, as well as be updated every five 
years or whenever circumstances require. Safety cases, on 
the other hand, must address health, safety, and accident 
risk control at offshore facilities; they are prepared for one 
or more wells and cover the entire life cycle. 

With regard to environmental matters, the operator submits 
environmental plans for the activities, and if there is a likeli-
hood of impact on matters of national environmental signif-
icance (MNES), the operator must proceed with the appro-
priate environmental impact assessment. Furthermore, if 
the operator intends to inject CO₂ even during the evaluation 
phase, it will also need a sea dumping permit.

Once an area has been selected, the operator demonstrates 
to the authority the suitability of a geological formation for 
storage through the Declaration of Identified Storage Forma-
tion (DoSF). This demonstration must be made for a forma-
tion that is entirely within the greenhouse gas assessment 
permit area of the greenhouse gas assessment permit and 
is essential for subsequently obtaining the injection license 
or holding lease. However, this declaration does not guaran-
tee the right to an injection license.

After obtaining approval of the Declaration of Identified 
Storage Formation (DoSF), if the operator is not yet ready 
to begin operations—provided it can demonstrate that it will 
likely be ready within the next 15 years—the operator may 
then apply for a holding lease for a term of five years, renew-
able once for an additional five years. In the meantime, the 
operator may conduct further assessments of the area, eval-
uate economic feasibility, and prepare the necessary docu-
mentation for the operating licenses for the CCS project.

Before commencing operations, for the purpose of con-
structing the facilities, the operator will need an infra-
structure license for activities other than drilling and well 
construction. The storage phase requires a prior injection 
license, along with the submission of a site plan describ-
ing, among other items, predictions of the behavior of the 
injected substances, planned operations, containment risks, 
monitoring activities, and remediation measures upon site 
closure. Similarly, the storage phase requires a sea dump-

ing permit for each new CO₂ stream, covering the storage 
stages to ensure there is no significant adverse impact on 
the marine environment or human health.

Some actions taken during the assessment phase are 
repeated for the construction and operation phases with the 
necessary adjustments. In this context, the operator must 
submit the safety cases and the well operations manage-
ment plan (WOMP), all adapted for drilling and construction 
activities, and subsequently resubmit them for commis-
sioning and operation. Here, too, the rule remains that the 
well operations management plans (WOMPs) - and now the 
safety cases as well—will be updated every five years, with 
the latest versions including provisions regarding the aban-
donment and decommissioning of the facilities, respec-
tively. Regarding environmental matters, once again, the 
operator must submit environmental plans for the activities, 
covering initially baseline surveys, drilling, and construction, 
and subsequently commissioning and operation, renewing 
these plans every five years. Furthermore, if there is a likeli-
hood of impact on matters of national environmental signif-
icance (MNES), a proper environmental impact assessment 
must be conducted. The operator must continue to carry 
out and monitor the activities during operation, reviewing 
and updating all necessary operational approvals. Details 
regarding monitoring, measurement, and verification are 
included in the site plan and the environmental plans for the 
activities, and the operator must update the site plan every 
five years.

To close out operations, the operator must request the site 
closing certificate and decommission the facilities, remedi-
ate the storage site, and carry out the planned post-closure 
actions, including monitoring the area. The operator must 
meet the criteria set forth in the environmental plans regard-
ing the closure of operations, plugging and abandonment of 
wells, decommissioning of facilities, and post-closure mon-
itoring. The Commonwealth may also conduct monitoring 
activities to verify that the storage facility is performing as 
expected. The site closing certificate is issued on a provi-
sional basis, via a pre-certificate notice, until the operator 
provides the required guarantee to cover monitoring costs 
and expenses that would otherwise be borne by the Com-
monwealth; the site closing certificate is then issued, allow-
ing the operator to surrender the injection license174 . Finally, 
monitoring of the area must be conducted for at least 15 
years so that the authority can declare that the so-called 
“closure assurance period” has elapsed, provided that there 
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has been no new injection, the previously injected substance 
is behaving as predicted in the approved plan, and there is 
no significant risk of a significant adverse impact (SROSAI) 
(i) on the geotechnical integrity of the formation or geolog-
ical structure, (ii) on the environment, (iii) on human health 
or safety175 .

Table7 Key characteristics of Australian permits for each phase of a CCS project

Stage/License Purpose Typical Obligations Does it allow for commercial 
CO2 injection?

RESEARCH / SURVEY 
/ EXPLORATION 
(GREENHOUSE GAS 
ASSESSMENT PERMIT + 
SEA DUMPING PERMIT)

Conduct initial geological 
mapping and assess whether 
an area has storage capacity. 

Confirm whether a delineated 
reservoir is technically 
suitable and safe for CO₂ 
storage

Acquisition and interpretation 
of geological and geophysical 
data. Determine the suitability 
of the geological formation 
for CCS activities. Submit 
safety cases, a well operations 
management plan (WOMP), 
environmental plans for the 
activities, and an environmental 
impact assessment. Declaration 
of Identified Storage Formation 
(DoSF).

No

UTILIZATION (INJECTION 
LICENSE + SEA DUMPING 
PERMIT)

Develop and utilize the 
reservoir for injection and 
storage

Submit safety cases, plans, and 
an environmental assessment 
tailored to the storage phase. 
Conduct monitoring.

Yes

Source: Prepared by the author.

The table below describes the main characteristics of 
licenses for the exploration, survey, and utilization phases, 
considering their purpose, effects on the area, typical obli-
gations, and permission to inject CO₂.
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ENVIRONMENTAL LICENSING 

In Australia, authority is divided among the Commonwealth 
(federal government), six states (New South Wales, Victoria, 
Queensland, Western Australia, South Australia, and Tas-
mania), and territories such as the Australian Capital Ter-
ritory and the Northern Territory, as well as other external 
territories. 

Environmental permitting for offshore CCS activities 
is handled as follows: (a) within three nautical miles of 
the territorial sea baseline (coastal waters), it falls under 
state/territory jurisdiction and is governed by state min-
ing and oil laws; and (b) beyond three nautical miles from 
the baseline of the territorial sea up to the Exclusive 
Economic Zone (Commonwealth waters), it falls under 
federal jurisdiction and is governed by both the Environ-
ment Protection and Biodiversity Conservation Act (EPBC 
Act)176177 and the Offshore Petroleum and Greenhouse Gas 
Storage Act 2006 (OPGGS Act)178 ; the Offshore Petroleum 
and Greenhouse Gas Storage (Environment) Regulations 
2023,179180 ; and the Environment Protection (Sea Dumping) 
Act 1981,181182 .  

With regard to onshore CCS activities, state and territorial 
regulations are more sparse and rely on a combination of 
sector-specific and environmental instruments, as there is 
no single law governing environmental permitting for CCS183 
in these jurisdictions. 

In Commonwealth waters, the authorities directly involved 
in the environmental permitting of CCS activities are: (i) the 
National Offshore Petroleum Safety and Environmental Man-
agement Authority (NOPSEMA)184 , responsible for review-
ing and approving the Environmental Plan; (ii) the Depart-
ment of Climate Change, Energy, the Environment, and Water 
(DCCEEW), responsible for issuing the Dumping Sea Permit 
for the disposal of authorized materials at sea; and (iii) the 
National Environmental Protection Agency (NEPA)185 , newly 
established and operational since July 1, 2026, responsible 
for the individual assessment of CCS projects under the 
EPBC Act186 .

An EIA is mandatory for CCS projects, as required by Part 
3 of the EPBC Act, which mandates the completion of an 
EIA and the obtaining of prior ministerial authorization for 
activities with the potential to have a significant impact on 
matters of national environmental significance (MNES). The 

assessment must be conducted and completed prior to any 
physical construction, development drilling, or operational 
injection activities, occurring during the detailed planning 
and basic engineering phase and, therefore, prior to the final 
investment decision. 

No operational environmental permit may be legally issued 
before the corresponding study has been evaluated, sub-
jected to public scrutiny, and formally approved. Federal reg-
ulatory practice recommends that the assessment permit 
under the EPBC Act and the permit under the Sea Dumping 
Act precede the submission of environmental plans for drill-
ing and facility development to NOPSEMA.

In addition to conventional aspects (fauna, flora, air emis-
sions, noise, vibrations, and waste), the EIA for CCS projects 
in Australia includes geological analysis items specific to 
deep underground storage technology.187 .

Public consultation is a condition for the approval of the 
Environment Plan, and pursuant to Section 25 of the Envi-
ronment Regulations 2023, the holder must consult with 
each “relevant person”—such as federal, state, and territo-
rial agencies, and any person or organization whose func-
tions, interests, or activities may be affected—without a 
fixed minimum timeframe; only “a reasonable period” is 
required188 . 

Furthermore, there is an additional requirement that the 
Environment Plan describe the cultural values and connec-
tions of First Nations to the sea country—a matter that is 
no longer merely an ancillary element of the environmental 
characterization but has become a condition for the validity 
of the consultation189 .

This consultation is distinct from the 30-day public com-
ment period, which applies exclusively to seismic survey or 
exploratory drilling plans190 —a public notice regime that has 
been in effect since 2019 and does not constitute a change 
introduced after the Tipakalippa case191 ; for offshore proj-
ect proposals, the public comment period is at least four 
weeks192 .

With regard to the instruments required for the operation of 
CCS activities, a specific Environment Plan is required for 
each activity, accepted by NOPSEMA under cumulative cri-
teria,193 , in conjunction with a specific permit under the Sea 
Dumping Act and approval under the EPBC Act.194 .
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For CO₂ injection and storage, EPBC Act Approval must be 
obtained, issued by the Minister for the Environment under 
the EPBC Act 1999, if the project could have a significant 
impact on a Commonwealth Marine Area or other matters 
of national environmental significance (MNES).

The environmental permit and regulatory authorizations for 
CCS are strictly complementary and technically interdepen-
dent. While the greenhouse gas assessment permit, holding 
lease, and injection license grant the operator the right to 
explore deep formations and reserve the reservoirs, these 
titles do not, by themselves, authorize any physical inter-
vention in the environment; such interventions depend on a 
specific environmental permit, which, in turn, often incorpo-
rates, as a prerequisite, models and technical reports previ-
ously approved by regulatory agencies. The functional sep-
aration between NOPTA and NOPSEMA is analogous, with 
due regard to the respective proportions and differences, to 
the dual-track system between the ANP and Brazil’s environ-
mental licensing agency.

With regard to the environmental monitoring of CCS activ-
ities, the obligations cover three physical domains: (i) geo-
physical and reservoir; (ii) hydrogeological; and (iii) surface 
and atmospheric. In environmental licensing, the monitor-
ing, recording, and reporting arrangements are part of the 
Environment Plan itself, whose acceptance depends on their 
being appropriate195 ; and, within the scope of regulatory 
permitting, the monitoring and verification plans (the federal 
site plan and the state monitoring and verification plan) are 
submitted for approval by the resource regulator prior to 
any permanent injection, and also serve the measurement 
requirements for carbon credits.

In the event of a leak or irregular migration of CO(2),the oper-
ator must immediately notify NOPSEMA and the compe-
tent environmental authorities and, at the same time, initi-
ate the previously approved emergency measures, based 
on the Environment Regulations 2023, which require that 
the environmental plan contain appropriate emergency 
arrangements, distinguishing between a merely recordable 
incident and a reportable event, which requires immediate 
notification to NOPSEMA and a subsequent written report. 
The Greenhouse Gas Injection and Storage Regulations 2023 
impose specific reporting duties on the injection permit 
holder regarding the behavior of the stored flow and any 
unanticipated migration, as compared to the approved 
site plan196 . Furthermore, the OPGGS Act grants the Minis-

ter and the regulator binding directive powers, which may 
include suspension of injection, revision of plans, reme-
diation work, and, as a last resort, revocation of the per-
mit197 . Under state regulations, the duty arises from the 
conditions of the respective environmental permit, in con-
junction with the duty to report to the resource regulator. 

INSTITUTIONAL GOVERNANCE

The authorities responsible for regulating offshore CCS 
projects in Australia are the Department of Industry, Sci-
ence, and Resources (DISR)—which administers the OPGGS 
Act 2006 through the Minister for Resources and Northern 
Australia, generally referred to in the Act as the Responsible 
Commonwealth Minister (RCM)—and the Department of Cli-
mate Change, Energy, the Environment, and Water (DCCEEW). 
When a ministerial decision under the OPGGS Act 2006 is 
made within the framework of the Joint Authority, in addition 
to the aforementioned Commonwealth Minister, the minister 
of the relevant state or territory also participates in the deci-
sion-making process198 .

There are also four regulatory bodies involved in offshore 
CCS projects: the National Offshore Petroleum Titles Admin-
istrator (NOPTA), the National Offshore Petroleum Safety 
and Environmental Management Authority (NOPSEMA), the 
Environment Permitting and Compliance Division (within 
the DCCEEW), and the Nature Positive Regulation Division 
(also within the DCCEEW). NOPTA evaluates CCS project 
applications, administers titles and manages related data, 
provides technical advice to the RCM, and monitors project 
compliance with the OPGGS Act 2006; NOPSEMA is the 
regulatory authority specializing in health, safety, the envi-
ronment, and structural and well integrity in CCS activities, 
and is responsible for evaluating risk and impact plans, as 
well as for inspecting, improving, and requiring compliance 
actions, and providing guidance for performance improve-
ment; and the Minister of the DCCEEW—that is, the Minister 
for the Environment and Water, currently responsible for the 
Sea Dumping Act and the EPBC Act—is responsible, respec-
tively, for (i) through the Environment Permitting and Com-
pliance Division, issuing the sea dumping permit—which 
authorizes the injection of CO₂ into an offshore geological 
reservoir—and (ii) through the Nature Positive Regulation 
Division, if applicable, evaluating the project and establish-
ing conditions for approval from the perspective of the envi-
ronment and the environmental impact of the activities199 .
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It is the responsibility of the RCM, following the completion 
of the bidding process and based on NOPTA’s recommen-
dation, to issue the greenhouse gas assessment permit 
and approve exploration operations, taking into account 
the potential existence of a significant risk of a significant 
adverse impact (SROSAI) on current or future petroleum 
exploration or recovery operations in the same area. In addi-
tion, the operator must obtain approval from NOPSEMA for 
the environmental plans for the activities in accordance 
with the OPGGS Environment Regulations, as well as for the 
safety cases and the well operations management plan 
(WOMP) in accordance with the OPGGS Act. If the project 
involves the potential for an impact on matters of national 
environmental significance (MNES), the Minister for the 
Environment and Water (Nature Positive Regulation Division) 
is also responsible for reviewing the environmental impact 
assessment submitted by the operator, as well as establish-
ing conditions and monitoring requirements for approval 
purposes, in accordance with the EPBC Act200 .

The issuance of the infrastructure license, which cov-
ers the construction of facilities other than wells, is the 
responsibility of NOPTA and, where applicable, may also 
require a decision by the Joint Authority. During the oper-
ational phase, similar to the assessment phase, it is the 
responsibility of the RCM, based on NOPTA’s recommen-
dation, to issue the injection license and approve storage 
operations upon the operator’s submission of the site plan 
for the area; the authority must again take into account 
the potential existence of a significant risk of a significant 
adverse impact (SROSAI) on current or future petroleum 
exploration or recovery operations at that location. Also 
during this phase, the operator must obtain NOPSEMA’s 
approval for the environmental plans for the activities in 
accordance with the OPGGS Environment Regulations, as 
well as the safety cases and well operations management 
plan (WOMP) in accordance with the OPGGS Act. NOP-
SEMA may also request the revision of such plans when 
it deems necessary, without prejudice to the operator’s 
obligation to submit new environmental plans and safety 
cases in the event of changes in circumstances and oper-
ations or in the event of increased risks. Similarly, if the 
project involves the potential for an impact on matters of 
national environmental significance (MNES), the Minister 
for the Environment and Water (Nature Positive Regulation 

Division) is responsible for conducting an environmen-
tal impact assessment for construction, operation, and 
decommissioning, establishing conditions and monitoring 
requirements for approval purposes, in accordance with 
the EPBC Act201 .

In addition, the Minister for the Environment and Water (Envi-
ronment Permitting and Compliance Division) is also respon-
sible for issuing the sea dumping permit for CO₂ injection, in 
accordance with the Sea Dumping Act and the London Pro-
tocol, for the operational phase and, where applicable, for 
the evaluation phase as well. It should be noted that, once 
a sea dumping permit has been issued, it cannot be sig-
nificantly altered or transferred. Finally, during the closure 
phase, the Responsible Commonwealth Minister (National 
Offshore Petroleum Titles Administrator) is responsible for 
issuing the site closing certificate202 and, once the closure 
assurance period has elapsed, for issuing the correspond-
ing declaration203 .

The law requires the lodgment of a security for the issu-
ance of the greenhouse gas assessment permit, the hold-
ing lease, and the injection license; the form and amount of 
the security are defined in the offer, and the Commonwealth 
Minister may also require additional security when deemed 
necessary204 . Furthermore, upon closure, the notice issued 
by the Commonwealth Minister for the issuance of the 
pre-certificate must provide for the lodgment of a security 
equivalent to the costs of implementing the program for the 
monitoring period, which will be required for the issuance of 
the respective site closing certificate205 .

Without prejudice to the security required for the issuance 
of the greenhouse gas assessment permit, the holding 
lease, and the injection license, the Commonwealth Min-
ister may also require an insurance as a condition of any 
of these acts, providing coverage for expenses, liabili-
ties, specific matters as determined and compliance with 
guidelines in cases of remediation, all in connection with or 
resulting from any activities provided for in the respective 
permit, lease, or license206 . When comparing this to the 
corresponding provision for oil activities, it is noted that, 
in that case, the law establishes alternatives for financial 
guarantees207 ; whereas for CCS activities, the only require-
ment is insurance. 
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REGULATORY FRAMEWORK 
FOR CCS ACTIVITIES

Malaysia established its regulatory framework for carbon 
capture, utilization, and storage (CCUS) activities through 
the Carbon Capture, Utilization, and Storage Act 2025 (CCUS 
Act)208 , which was passed by Parliament on March 25, 2025, 
received Royal Assent on July 22, 2025, and took effect on 
October 1, 2025. At the same time, the Carbon Capture, Uti-
lization, and Storage (Offshore Permit and Licensing) Reg-
ulations 2025 (CCUS Regulations)209 were issued; these reg-
ulations detail the procedures for licenses and permits for 
CCS activities in offshore areas and have also been in effect 
since October 1, 2025.

The CCUS Act’s stated objectives are to reduce carbon 
dioxide emissions, mitigate the effects of climate change, 
and catalyze the development of the CCUS industry as a 
new source of economic growth. The regulation is part of 
Malaysia’s ratification of the Paris Agreement and its goal 
of achieving carbon neutrality by 2050, in line with national 
policies such as the National Energy Transition Roadmap 
(NETR) and the New Industrial Master Plan 2030 (NIMP). 

The CCUS Act applies exclusively to Peninsular Malaysia 
and the Federal Territory of Labuan; it does not cover the 
states of Sabah and Sarawak in East Malaysia. The state of 
Sarawak has its own regulations for CCUS activities, estab-
lished in the Land Code (Carbon Storage) Rules 2022, which 
apply to its territory; these will not be discussed in detail in 
this paper.

The CCUS Act establishes a comprehensive regulatory 
framework that covers the entire CCUS value chain, ranging 

MALAYSIA

from CO₂ capture to permanent storage, including transpor-
tation, importation, and utilization. The law applies to both 
offshore and onshore activities, defining offshore areas as 
the seabed and subsoil of Malaysia beyond three nautical 
miles from the baseline of each state, including the exclu-
sive economic zone and the continental shelf, and onshore 
areas as all lands within each state of Malaysia and the Fed-
eral Territories up to three nautical miles from the baselines. 
Regarding the CO₂ storage phase, the CCUS Act provides for:

XI.	 the requirements and procedures for obtaining 
assessment permits, which authorize site characteri-
zation studies, seismic surveys, drilling, and injection 
tests;

XII.	 the requirements and procedures for obtaining stor-
age licenses, which authorize the operation of a stor-
age site for the injection and permanent storage of 
CO₂;

XIII.	 the criteria for accepting CO₂ streams for storage 
purposes, including composition standards and lim-
its on incidental substances;

XIV.	 the operational obligations of storage site operators, 
including monitoring, corrective actions and remedia-
tion, and reporting to the Agency;

XV.	 the collection of an injection levy, applicable to offshore 
operators, the rates of which are determined by the Min-
ister based on the risk associated with each site;
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XVI.	 closure and post-closure obligations, including site 
closure and the issuance of a closure certificate, sub-
ject to compliance with the prescribed conditions;

XVII.	 the transfer of monitoring, corrective action, and 
remediation obligations to the Government, following 
a prescribed period and fulfillment of the conditions 
of the closure certificate; and

XVIII.	 the establishment and management of the Post-Clo-
sure Stewardship Fund, a fund intended to cover the 
long-term management costs of storage sites after 
the transfer of obligations to the Government (Part 
VIII, Sections 41–44).

The supplementary regulations (CCUS Regulations) detail 
the application procedures for offshore licenses and per-
mits, including submission requirements, financial guaran-
tees, risk assessments, and environmental management 
plans. It is also worth noting that the regulations define the 
functions of the competent technical entity, as well as the 
reporting requirements, risk management, and the oper-
ational, closure, and post-closure obligations for storage 
sites.

Regarding financial guarantees, the regulation requires 
applicants for a storage license to provide proof of a finan-
cial guarantee sufficient to cover all operational risks, lia-
bilities, and closure and post-closure costs; this guarantee 
must be valid prior to the start of injection and remain in 
effect until the transfer of obligations to the government. 
The regulation further establishes that the amount and 
form of the financial guarantee will be determined by the 
applicant based on all information and documents submit-
ted by the applicant as part of the offshore storage license 
application and subject to the Agency’s approval. The CCUS 
Act does not specify financial instruments, delegating to the 
regulation and the license conditions the definition of the 
applicable guarantee mechanisms. 

The CCUS Act also requires persons who own or operate 
carbon capture facilities, transport CO₂, or use CO₂ to reg-
ister with the Agency, thereby creating an integrated reg-
ulatory framework for the entire value chain. In addition, 
the importation of CO₂ captured outside Malaysia for per-
manent storage is allowed, provided that the CO₂ meets 
the acceptance criteria and is covered by an import license 
issued by the Agency.

LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

The CCUS Act and its regulations (CCUS Regulations) govern 
the life cycle phases of the storage stage, dividing the licens-
ing regime into two sequential instruments: the assessment 
permit and the storage license, both of which apply to both 
offshore and onshore areas.

The reservoir assessment phase requires the prior obtain-
ing of a geological assessment permit. For offshore areas, 
no person may conduct a geological assessment of any 
potential storage complex or geological formation without a 
permit issued by the Agency. The assessment permit autho-
rizes the conduct of technical studies such as site charac-
terization, seismic surveys, drilling, and injection tests, with 
the aim of determining the technical and commercial feasi-
bility of the reservoir for CO₂ storage. The permit is issued 
subject to the conditions the Agency deems appropriate. 
The offshore regulations stipulate a fee of RM 80,000 per 
application for an assessment permit and an equivalent fee 
for its extension. 

For the operational (storage) phase, a storage license must 
be obtained. For offshore areas, no one may operate a 
storage site without an offshore storage license issued by 
the Agency; this applies to the permanent storage of CO₂ 
captured both in Malaysia and abroad. A storage license 
may only be applied for by holders of an assessment per-
mit that has already been issued. The Agency may impose 
conditions it deems appropriate when granting the permit. 
The fee for applying for an offshore storage license is RM 
120,000. The holder of the storage license has exclusive 
operating rights over the licensed site.

During the operational phase, the operator must comply with 
the operational obligations set forth in Section 29, in accor-
dance with prudent CCUS practices, which include: (a) pro-
viding information relevant to assessing compliance with 
the license conditions; (b) monitoring the storage complex 
and the surrounding environment, and preparing a monitor-
ing and plan; (c) taking corrective and remedial measures 
in the event of a leak or significant irregularity; and (d) sub-
mitting reports on monitoring and measures taken to the 
Agency. The operator must also maintain records of the 
quantities and properties of the accepted and injected CO₂ 
stream, including the stream’s composition.
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In addition, the offshore operator is required to pay the injec-
tion levy, determined by the Minister based on the Agency’s 
recommendation and on the risk and probability of risk at 
each storage site; the rates for this levy are reviewed every 
five years by the Agency and may not be increased due to 
withdrawals from the Fund or risks associated with other 
projects. The proceeds from the levy are directed to the 
Post-Closure Stewardship Fund.

For the closure of operations, no storage site may be closed, 
nor may a closure certificate be issued by the Agency, with-
out compliance with the conditions prescribed for closure 
and payment of the fee for requesting the initiation of the 
offshore site’s closure. Applicants must provide proof of 
sufficient financial assurance to cover all operational risks, 
liabilities, and closure and post-closure costs.

During the post-closure and monitoring phase, after the site 
has been closed, the operator remains responsible for mon-
itoring the site and reporting the results to the Agency, for 
implementing corrective and remedial measures, and for 
other prescribed activities, until these obligations are trans-
ferred to the Government.

The transfer of obligations occurs when, following the issu-
ance of the closure certificate and the expiration of the 
prescribed period, the obligations regarding monitoring, 
corrective actions, and remediation are transferred to the 
Government, which issues a certificate documenting such 
transfer. This transfer will occur only if: (a) the prescribed 
period has elapsed since the issuance of the closure certif-
icate, as established by Section 42 of the CCUS Regulations 
at a minimum of 10 years; and (b) the other conditions pre-
scribed in the closure certificate have been met. It should be 
noted that the transfer of obligations does not include the 
transfer of any criminal, contractual, or civil liability attribut-
able to fault, negligence, willful misconduct, or lack of due 
diligence on the part of the operator.

For onshore areas, the CCUS Act provides that the opera-
tional closure and post-closure obligations applicable to off-
shore storage also apply to onshore storage. However, the 
transfer of obligations to the Government in onshore areas 
must be determined by the Minister, after consultation with 
the respective State Government.

ALLOCATION PROCEDURES AND 
PRIORITY AMONG COMPETING 
APPLICANTS FOR THE SAME 
STORAGE FORMATION

The CCUS Act does not establish explicit allocation proce-
dures or priority criteria among competing applicants vying 
for the same storage formation or complex. The law merely 
grants the MyCCUS Agency the discretionary authority to 
grant or deny assessment permits and storage licenses, 
both offshore and onshore, after verifying the applicant’s 
compliance with the requirements.

A storage license grants the holder exclusive operating rights 
over the licensed site, which suggests that, once granted, 
other operators will not be able to use the same site for stor-
age purposes. However, the law does not specify objective 
tie-breaking criteria, rules for public bidding, or mechanisms 
for competition among applicants, such as bidding rounds, 
technical or financial scoring, or preference for holders of 
assessment permits.

In this regard, just as in the U.S. under the Underground 
Injection Control Program (UIC), the CCUS Act does not 
expressly provide for competitive mechanisms for the allo-
cation of sites, and the granting of licenses is an administra-
tive decision made by the Agency. The absence of explicit 
rules on competition and tie-breaking indicates that such 
issues may be addressed in the future through supplemen-
tary regulations or guidelines to be issued by the Minister or 
by the Agency itself. It should also be noted that the CCUS 
Act contains no explicit provision for third-party access to 
the storage site or CCS facilities.

ENVIRONMENTAL LICENSING

As in other jurisdictions, the requirement for an EIA does 
not stem from CCS legislation but from the general envi-
ronmental framework. The environmental legal framework 
applicable to geological CO₂ storage in Malaysia consists 
of the Carbon Capture, Utilization, and Storage Act 2025 (Act 
870210 ); the CCUS (Offshore Permit and Licensing211 ) Reg-
ulations 2025; the Environmental Quality Act 1974212 and 
the Environmental Quality (Prescribed Activities) (EIA) Order 
2015213 , in addition to the Continental Shelf Act 1966; the 
Exclusive Economic Zone Act 1984214 and the Petroleum 
Development Act 1974215 .
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Malaysia’s federal environmental authority is the Director 
General of Environmental Quality, who heads the Department 
of Environment (DOE) and to whom Section 34A of the Envi-
ronmental Quality Act 1974 grants the authority to review, 
approve, or reject the environmental impact assessment 
report for prescribed activities. 

In Malaysia, environmental permitting and control are gov-
erned by the Environmental Quality Act 1974, also known as 
Act 127, which applies nationwide, is administered by the 
DOE, and addresses the prevention, reduction, and control 
of pollution, as well as the protection of environmental qual-
ity. For activities deemed to have a significant environmen-
tal impact and subject to environmental permitting, Section 
34A216 of the Environmental Quality Act 1974 requires the 
interested party to submit, in advance, a report to the Direc-
tor-General of the DOE that follows the guidelines estab-
lished by the Director-General and contains an assessment 
of the impact the activity will have or is likely to have on 
the environment, along with proposed measures to prevent, 
reduce, or control any adverse impact. 

The Prescribed Activities are listed in the Environmental 
Quality (Prescribed Activity) (Environmental Impact Assess-
ment) Order 2015217 , organized into two schedules (First 
Schedule and Second Schedule). Neither of these sched-
ules expressly includes the geological storage of CO₂ as 
a Prescribed Activity. The classification is therefore based 
on analogy with the development of oil or gas fields and 
pipelines thirty kilometers or longer, both of which are 
included in the First Schedule. The distinction between 
the two schedules is not only a matter of the significance 
of the impact but is also procedural. Activities listed in 
the First Schedule are not automatically subject to public 
display218 , which depends on a written determination by 
the Director-General, whereas those listed in the Second 
Schedule mandatorily require the EIA Report to be made 
available for public consultation.

The content of the EIA Report is defined by Section 34(2) of 
the Environmental Quality (Prescribed Activity)(Environmen-
tal Impact Assessment) Order 2015, and includes an assess-
ment of the environmental impact and measures for preven-
tion, reduction, and control. It is also detailed in the DOE’s 
administrative guidelines, which stipulate the need for a 
project description, characterization of the existing environ-
ment, impact assessment, mitigation measures, an environ-
mental monitoring program, and a summary. The Malaysian 

regime does not, however, require an examination of alter-
native sites or best available technologies (design, technol-
ogy, location, scale) nor a baseline scenario, as provided for 
in European and British law, leaving these matters to admin-
istrative practice.

In addition to the EIA, Act 870219 and the CCUS Regulations 
(Section 13220 ) require, as part of the application for a stor-
age license, a risk assessment and management report 
regarding the impact of the activities on human health 
and safety and on the environment. This report should not 
be confused with the EIA: it is addressed to the licensing 
authority (MyCCUS Agency), not the environmental author-
ity; it is not subject to public review or third-party comments; 
and its focus is on the risk posed by the activity, not on the 
overall significant effects on the receiving environment. It is 
a regulatory risk management tool submitted to the regula-
tory agency, not to the environmental agency.

Section 28 of Act 870221 also establishes the acceptance 
criteria for the CO₂ stream to be injected offshore (with a cor-
responding provision in Section 37 for onshore injection)222 , 
as follows: the material stream must consist predominantly 
of carbon dioxide; no waste or other material may be added 
for the purpose of disposal; only substances incidentally 
associated with the source, capture, or injection process, 
and tracers intended to aid in monitoring and verifying CO2; 
and all must remain below concentrations that adversely 
affect the integrity of the site or the transport infrastructure, 
pose a significant risk to human health or the environment 
according to prudent practices, or violate applicable Malay-
sian laws.

Although the content of the EIA in the strict sense is defined 
in general terms by Section 34A of the Environmental Qual-
ity Act 1974, Section 15 of the CCUS Regulation on the stor-
age regime adds items of typically environmental content, 
which must support the permit application and which, in 
practice, constitute the project’s risk assessment: the geo-
logical characterization of the site and the storage complex; 
the injection plan and the development plan, specifying 
injection volumes, rates, and composition; the monitoring 
plan, covering the injection facilities, the storage complex, 
the CO₂ plume,and the surrounding environment; the risk 
assessment and management report on health, safety, 
and the environment; the acceptance criteria for the CO₂ 
stream (CCUS Act, Sections 28 and 37); and the closure and 
post-closure plans. These CCS-specific items, however, are 
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not part of the EIA itself: they are required by the storage 
regime and addressed to the licensing authority (the MyC-
CUS Agency, or the State Planning Authority in Sarawak), not 
by the environmental assessment regime. 

In addition, as applicable, there are obligations arising from 
the conditions of environmental approval under Section 34A 
of the Environmental Quality Act 1974 and, if the incident 
involves the discharge of oil or a hazardous substance into 
Malaysian waters, the penalty provisions of Sections 27 and 
29 of the same Act. 

INSTITUTIONAL GOVERNANCE

The CCUS Act concentrates regulatory authority in two 
main institutional actors: the Malaysia Carbon Capture, 
Utilization, and Storage Agency (MyCCUS) and the Minister 
responsible for CCUS matters.

MyCCUS, established under Section 6 of the CCUS Act, is the 
central body responsible for overseeing and regulating CCS 
activities in Malaysia. It is a collegial agency composed of a 
Chairman, appointed by the Minister; the Secretary-General 
of the Ministry responsible for CCUS; the Director-General 
of the Department of Environment; and up to six other mem-
bers appointed by the Minister who, in the Minister’s opinion, 
possess relevant experience, knowledge, and expertise. The 
functions of MyCCUS are broad and include, among others:

a.	 advising the Government and the Minister on the 
implementation of the law;

b.	 administering and ensuring the effective implemen-
tation of the CCUS Act and its regulations;

c.	 oversee all activities related to carbon capture, trans-
port, utilization, and storage;

d.	 oversee the management of storage resources for 
the permanent storage of CO₂;

e.	 administer and oversee the Post-Closure Steward-
ship Fund;

f.	 recommend policies, actions, and measures to the 
Government;

g.	 promote, develop, and implement CCUS policies and 
initiatives;

h.	 collect, analyze, and publish relevant information and 
statistics;

i.	 regulate offshore and onshore geological assess-
ment activities by issuing assessment permits;

j.	 regulate permanent storage in offshore and onshore 
areas by issuing storage licenses;

k.	 report any significant leaks or irregularities to the 
Minister;

l.	 regulate CO₂ transport activities; and

m.	 monitor CO₂ import activities.

The Minister responsible for CCUS has regulatory authority 
to issue the regulations necessary for the implementation 
of the law and may regulate, among other matters, issues 
related to carbon capture, transport, utilization, offshore 
and onshore permit requirements, the functions of the com-
petent technical entity, prudent CCUS practices, storage 
site obligations, closure conditions, transfer of obligations, 
fees, appeal procedures, and administration of the Fund. 
The Minister may also issue standards, guidelines, speci-
fications, practices, measures, and reporting requirements 
related to CCUS.

The Minister is also responsible for: setting the rates for 
the injection levy by means of an ordinance published in 
the official gazette; reviewing administrative appeals from 
applicants who feel aggrieved by the denial of permits, the 
imposition of conditions, or the revocation or suspension 
of permits, thereby upholding or overturning the appealed 
decision; and exempting, by ordinance, geographic areas, 
persons, vehicles, or facilities from obligations set forth in 
the law.

The CCUS Act also provides for the role of the “competent 
technical entity,” which may be appointed by the Minister 
separately for each component of the CCUS chain: capture, 
transport, utilization, offshore storage, and onshore storage. 
This entity is responsible for advising the MyCCUS Agency 
on technical and operational matters related to the compo-
nent for which it was appointed, and for performing other 
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functions as determined by the Minister. The CCUS Regula-
tions detail the functions of the competent technical entity, 
which include advising the Agency on technical plans and 
operational matters.

With regard to inspection and enforcement, the Minis-
ter may authorize in writing any public official to exercise 
inspection powers under the CCUS Act, and police and cus-
toms officers have investigative powers. No legal proceed-
ings regarding violations of the CCUS Act may be initiated 
without the written consent of the Public Prosecutor.

The Ministry responsible for the Agency must provide the 
personnel, funds, and other facilities necessary for the per-
formance of its functions.

Failure to comply with the obligations set forth in the law 
subjects the offender to penalties that include fines and 
imprisonment. Conducting offshore geological surveys 
without the proper license, for example, constitutes an 
offense punishable by imprisonment for up to 3 years or a 
fine of up to RM 1 million, or both. Operating an offshore 
storage facility without a license is punishable by imprison-
ment for up to 5 years or a fine of up to RM 2 million, or both. 
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REGULATORY FRAMEWORK AND 
SCOPE OF CCS ACTIVITIES

In the United States, the federal framework governing the 
geological storage of CO₂ differs structurally from the other 
regimes examined in this study. At the federal level, there is 
no single statute that grants an operator the right to explore 
and utilize a geological reservoir. The federal framework 
consists of environmental regulations, notably the manda-
tory GHG reporting program, established under the Clean 
Air Act; and the Underground Injection Control Program (UIC), 
established under the Safe Drinking Water Act (SDWA) to 
protect underground sources of drinking water223 .

At the institutional level, the United States Environmental 
Protection Agency (EPA) plays a central role in this frame-
work. The agency administers the federal greenhouse gas 
emissions reporting program and the UIC Program, issues 
applicable regulations, and directly licenses and inspects 
Class VI wells in states that have not been granted primacy. 
When implementation of the UIC Program is delegated to 
a state, territory, or tribe, the EPA remains responsible for 
approving and overseeing the respective program.

This structure is related to the division of authority and 
the regime governing subsurface property rights. A fed-
eral Class VI well permit does not confer property rights 
or any exclusive privileges. Rights to the porous space 
and access to the reservoir are defined by each state’s 
law and obtained by the interested party from the respec-
tive rights holders. Although state approaches are not uni-
form, laws such as those in Wyoming and North Dakota 

expressly assign the porous space to the surface owner. 
Thus, unlike jurisdictions where the state is the owner or 
original manager of the reservoirs, the U.S. federal sys-
tem does not function as a mechanism for granting a 
public resource.

The Clean Air Act constitutes the legal basis for the Man-
datory Greenhouse Gas Reporting Program, which applies to 
owners and operators of facilities covered by Part 98 of Title 
40 of the Code of Federal Regulations. For geological stor-
age, Subpart RR establishes rules for quantification, mon-
itoring, reporting, and verification. Among other data, the 
following must be reported: the volumes of CO₂ received, 
injected, produced, emitted through surface or equipment 
leaks, and effectively stored. Subpart UU contains reporting 
requirements for other injection facilities, while Subpart VV 
separately addresses storage associated with enhanced oil 
recovery that uses the ISO 27916 standard224225 .

The SDWA serves as the legal basis for the UIC Program and 
for Class VI wells intended for CO₂ injection for geological 
storage. Federal regulations are primarily distributed among 
Parts 144 through 147 of Title 40 of the Code of Federal Reg-
ulations: Part 144 establishes the general framework and 
licensing procedure; Part 145 governs the requirements for 
state programs; Part 146 contains the applicable technical 
criteria and standards, including the specific requirements 
for Class VI; and Part 147 identifies the programs adminis-
tered by states, tribes, or directly by the EPA.

UNITED 
STATES
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The SDWA allows states, territories, and tribes to obtain 
primary responsibility from the EPA for implementing 
and enforcing the UIC Program, known as primacy. In the 
absence of approved primacy, the EPA directly administers 
the program. 

As of 2026, Arizona, Louisiana, North Dakota, Texas, West 
Virginia, and Wyoming are the states with primacy for Class 
VI wells, while all other states remain under EPA administra-
tion. The transfer of licensing authority does not preclude 
minimum federal requirements or EPA oversight226 .

Parts 144 and 146 define the program’s scope, classify wells, 
establish criteria for site selection and geological charac-
terization, and govern the identification of underground 
sources of drinking water. They also regulate the licens-
ing procedure, the construction and operation of wells, the 
plans required from the operator, monitoring and reporting, 
financial responsibility, well plugging, post-injection care, 
and site closure. The license may be modified, revoked and 
reissued, or terminated under the circumstances provided 
for in the regulations227 .

LIFE CYCLE PHASES SUBJECT TO 
REGULATORY OVERSIGHT

The UIC Program is based on individual Class VI well per-
mits. Area-wide permits are not permitted for this class; 
therefore, each injection well must have its own permit. The 
application, however, includes information and plans cover-
ing the entire regulated cycle: assessment of the geological 
system, well construction, operation, monitoring, plugging, 
emergency response, post-injection care, and site closure228 
.

The license application must demonstrate that the well 
will be installed in a geological system suitable for the 
anticipated volume of CO₂ and must contain information 
on the geology, hydrogeology, review area, existing wells, 
projected plume, and pressure front. The following must 
be submitted from the outset: the testing and monitoring 
plan, the injection well plugging plan, the post-injection site 
care and site closure plan, and the emergency and remedial 
response plan229 .

The license authorizes the construction and, upon fulfill-
ment of the applicable conditions, the operation of the well. 
During injection, the operator must observe operational lim-

its, maintain mechanical integrity, carry out the testing and 
monitoring program, and report the results to the authority. 
The license does not confer ownership or exclusivity over 
the formation and remains in effect for the operational 
life of the facility and the post-injection care period, and is 
reviewed by the authority at least every five years.230

During the phases covered by the permit, the opera-
tor must demonstrate and maintain sufficient financial 
responsibility to carry out corrective actions in the review 
area, injection well plugging, perform post-injection site 
care and site closure, and implement emergency and 
remedial response measures. The regulations permit var-
ious instruments, including a trust fund, surety bond, letter 
of credit, escrow account, insurance, financial test, and 
corporate guarantee. The amounts must be calculated 
on a phase-by-phase basis, based on the cost of hiring a 
third party by the authority, and updated throughout the 
project’s lifespan231 .

Prior to plugging, the operator must notify the authority, 
comply with the approved plan, and submit a report on the 
measures implemented. Once injection is complete, the 
operator must monitor the position of the CO₂ plume and the 
pressure front and demonstrate that the project poses no 
risk to underground sources of drinking water. The federal 
reference period for post-injection site care is fifty years, but 
the authority may approve an alternative period, including 
authorizing early site closure, based on site-specific data. If, 
at the end of the period, the absence of risk has not yet been 
demonstrated, monitoring must continue232 .

Site closure occurs upon authorization by the authority and 
releases the operator from federal post-injection site care 
obligations. Financial responsibility must be maintained 
until site closure is approved and the corresponding obliga-
tions are fulfilled. The federal regulations also require a per-
manent notation in the property records indicating the area’s 
use for CO₂ storage and the transfer of project records to 
the authority after the applicable retention period233 .

The site closure provided for in federal regulations termi-
nates the post-injection site care obligations imposed by 
the UIC Program but does not amount to a general transfer 
of ownership of the reservoir or of civil and environmental 
liability to the state, as it is essentially linked to the well per-
mit for the CCS activity, and not to the activity itself. Issues 
of ownership, compensation, access to the porous space, 
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and liability that go beyond the scope of protection under 
the SDWA remain outside the scope of the federal license 
and are governed by applicable state law234 .

This difference must be understood in light of the U.S. prop-
erty system. In other regimes where the state originally 
owns the reservoir, the transfer after closure can be struc-
tured as a return of management and residual responsibil-
ities to the public owner. Under the U.S. system, where the 
porous medium may belong to private parties and the oper-
ator obtains the necessary rights contractually or through 
state mechanisms, this logic does not automatically apply. 
This helps explain why federal regulations are limited to the 
closure of environmental obligations related to groundwater 
and well operations.

The absence of a transfer under the federal system, however, 
has not eliminated the need to address the risks associated 
with storage designed to remain in place for a potentially 
indefinite duration. Some states have created certificates 
of completion, public assumption mechanisms, and oper-
ator-funded funds to support post-closure monitoring and 
management.

In North Dakota, the operator retains ownership of the CO₂ 
and remains liable for damages until a project completion 
certificate is issued. The certificate may only be granted at 
least ten years after the end of injection and is contingent, 
among other requirements, on demonstrating the stability 
of the CO₂, the integrity of the facilities, the proper closure 
of the wells, and the resolution of any outstanding claims. 
Upon issuance of the certificate, ownership of the facility 
and the stored CO₂ is transferred to the state; the operator 
and the generators are released from the regulatory require-
ments associated with the site; and monitoring and man-
agement become the state’s responsibility. A dedicated 
fund, financed by a fee levied on each metric ton injected, 
funds long-term management235 .

Wyoming has adopted a similar solution, with a minimum 
term of twenty years following the cessation of injec-

tion. Upon presentation of a certificate of completion and 
demonstration of compliance with legal conditions, owner-
ship of the CO₂ and the facilities is transferred to the state, 
as is primary responsibility for the stored CO₂. The operator 
and generators are released from regulatory requirements 
regarding storage maintenance, the bonds are released, and 
the state assumes monitoring and management. Costs and 
future claims are borne by the Wyoming Geologic Sequestra-
tion Special Revenue Account, subject to the limits set forth 
in state law236 .

INSTITUTIONAL GOVERNANCE

The EPA is responsible for the UIC Program at the federal 
level. When a state, territory, or tribe obtains primacy, its 
director assumes responsibility for issuing and admin-
istering Class VI permits, while the EPA retains its role in 
approving and overseeing the program. This decentraliza-
tion allows federal environmental permitting to be carried 
out in conjunction with state rules regarding ownership, 
unitization, liability, and long-term funds.

The license application must identify the operator, the facil-
ities, other applicable authorizations, and any location on 
tribal land. It must include characterization data and plans 
for the entire regulated cycle. After issuance, the authority 
reviews the license at least every five years and may mod-
ify, revoke, reissue, or terminate it under the circumstances 
specified in the regulations. The transfer of a license 
requires approval; for Class VI wells, automatic transfer is 
not permitted237 .

The authority also monitors the implementation of the 
plans, receives monitoring reports, orders corrective mea-
sures in the event of risks to underground sources of drink-
ing water, and decides on plugging and closure. This gov-
ernance, however, remains limited to the scope of the UIC 
Program. The federal environmental permit for the well, the 
rights to the reservoir, and the long-term residual liability are 
distinct categories and may involve different authorities, 
instruments, and criteria.
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REGULATORY FRAMEWORK 
FOR CCS ACTIVITIES

Brazil now has a specific legal framework for carbon diox-
ide capture and geological storage activities under Law No. 
14,993, dated October 8, 2024 (Fuel of the Future Act). Arti-
cles 26 through 29 of the Law require authorization from 
the National Agency of Petroleum, Natural Gas, and Biofuels 
(“ANP”) for carbon dioxide capture activities for the purpose 
of geological storage, its transportation via pipelines, and 
the geological storage itself. The legislative choice was, 
therefore, to establish a regulated chain and grant the ANP 
jurisdiction over its three main stages, although the scope 
of this study focuses on the storage stage.238

The Law did not create a concession regime, nor did it 
grant private entities ownership of the geological reservoir. 
Instead, it adopted an administrative authorization regime: 
companies or consortia of companies incorporated under 
Brazilian law, with headquarters and management in the 
country, may apply for authorization to carry out the activ-
ities at their own risk and expense. The authorization has 
a period of thirty years and may be extended for an equal 
period if the conditions set forth in the respective instru-
ment are met, without prejudice to the Executive Branch to 
alter the term in the presence of significant public interest. 
The ANP is responsible for regulating the qualification of 
interested parties, the conditions for granting the autho-
rization, and any transfer of ownership of the authori-
zation (Art. 26, §§ 1–3).

BRAZIL

Decree No. 13,095, dated August 12, 2026, regulated these 
provisions and detailed the general structure of the model. 
The Decree preserves the ANP’s authorization as the cen-
tral instrument and provides that, for geological storage 
activities, it may comprise two phases: (i) research and 
evaluation of geological storage; and (ii) geological stor-
age operations. This division is important, since the law 
does not provide for specific stages with separate permits 
for evaluation and/or exploration, as seen in other juris-
dictions. The deadlines, obligations, documents, and con-
ditions applicable to each phase are yet to be established 
in the Agency’s regulations. The Brazilian model is thus 
at an intermediate stage of implementation: the Law and 
the Decree define the structure, the authorities, and cer-
tain essential requirements, but a significant portion of the 
operational content of the authorizations will depend on 
subordinate regulations.239

In addition to the legal guidelines on economic efficiency 
and sustainability, consideration of local and regional par-
ticularities, adoption of industry best practices, and inte-
gration of infrastructure, services, and geological and geo-
physical information, the Decree incorporates objectives 
related to environmental and operational safety, techno-
logical innovation, industrial decarbonization, respect for 
pre-existing contracts and rights, and ensuring the trace-
ability, additionality, and permanence of reductions and 
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removals. It also emphasizes the creation of multi-user 
hubs, infrastructure sharing, and the planning of CO₂ trans-
port corridors, including the reuse of existing gas pipelines 
when technically feasible.240

The framework covers various technological pathways 
involving permanent geological storage, including CCS, 
CCUS, BECCS, BECCUS, DACCS, and DACCUS, and 
allows the ANP to recognize new pathways. For regu-
latory purposes, the Decree defines permanence as 
the retention of carbon in a geological formation for a 
minimum period of fifty years or proof of irreversible 
mineralogical sequestration. This definition serves as a 
general parameter for climate integrity and should not 
be confused with the term of the authorization or the 
post-injection monitoring period.241

Specific provisions address the interaction between CO₂ 
storage and hydrocarbon exploration and production activ-
ities. Injection and storage carried out for enhanced hydro-
carbon recovery in a reservoir subject to an exploration 
and production contract do not require the authorization 
provided for in Article 26 of the Law. The Decree, however, 
stipulates that the storage of non-native CO₂ used for this 
purpose must be authorized by the ANP upon approval of 
the development plan and is subject to the safety, moni-
toring, contingency, inventory, and inspection obligations 
applicable to geological storage. In areas already under a 
contract, the ANP must consult the holder of the explora-
tion and production rights before granting authorization to 
a third party.242

The framework also seeks to regulate conflicts between 
subsurface uses. When it is not possible to simultaneously 
carry out geological storage and hydrocarbon exploration 
and production or mining activities supported by a prior 
contract or authorization, the Minister of Mines and Energy, 
after consulting with the interested parties, shall determine 
the priority use. When a conflict arises between parties inter-
ested in the same storage block, the ANP must establish 
prioritization criteria and conciliation procedures. However, 
current legislation does not yet define whether the explo-
ration and evaluation authorization or the operating autho-
rization will confer exclusivity over the block, nor does it 
establish the substantive criteria for selecting among com-
peting applicants. These matters remain subject to future 
regulation by the Agency, pursuant to Article 7, paragraph 4, 
of the Decree.

Finally, the ANP’s authorization does not replace environ-
mental licensing. The Decree expressly states that the two 
controls are cumulative. Since the Law and the Decree 
do not define the licensing authority or the environmental 
procedure applicable to each project configuration, these 
issues must be resolved in accordance with general envi-
ronmental legislation, the location, and the extent of the 
project’s impacts, in parallel with the regulatory process 
conducted by the ANP.243

 

LIFE-CYCLE PHASES OF THE STORAGE 
STAGE IN CCS PROJECTS SUBJECT 
TO REGULATORY OVERSIGHT

Brazilian legislation allows for the authorization of geo-
logical storage to be organized into two regulatory phases 
(exploration and evaluation; and operation), in addition to 
closure, decommissioning, and post-injection monitoring. 
Although the Decree does not use all six phases adopted 
in this study, its provisions cover the project’s life cycle and 
can be related to this analytical framework.

During the reservoir evaluation phase, the authorization 
should permit activities aimed at identifying and character-
izing formations with storage potential and demonstrating 
their technical and environmental suitability. The Law guar-
antees interested parties access to public technical data 
on Brazilian sedimentary basins for analysis, studies, and 
the identification of potential areas. The Decree, in turn, 
introduces the concept of a storage block and delegates 
to the ANP the task of defining the technical conditions, 
procedures, deadlines, and obligations for the exploration 
and evaluation phase. Among other aspects, the following 
have not yet been defined in a specific public regulation: 
the content of the work program, the conditions for drilling 
appraisal wells, the possibility of injection for testing, the 
size of the blocks, the exclusivity regime, and the criteria for 
transitioning to the operational phase.244

During the installation phase, the construction of wells, pipe-
lines, and other facilities will depend on the authorizations 
and approvals to be regulated by the ANP, without prejudice 
to environmental licensing and other requirements based 
on the location and characteristics of the infrastructure. The 
Agency may require guarantees and other financial instru-
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ments capable of ensuring compliance with obligations 
related to capture, transportation, storage, decommission-
ing, and monitoring at all stages of the project, pursuant to 
Article 28, paragraph 3, of the Future Fuels Act, and Articles 
3 (I) and 8 of the Decree.

The operational phase will be subject to authorization by the 
ANP and must comply with the technical and operational 
conditions established by the Agency. However, the Act 
already imposes minimum obligations on the storage oper-
ator: to ensure the safety and effectiveness of storage in 
accordance with the monitoring and contingency plans and 
the environmental license; to identify, report, and respond 
to undesirable events and signs of leakage; to maintain 
detection and prevention instruments that are calibrated 
and operational; to maintain validated records; prepare 
inventories comparing projected volumes with those actu-
ally stored and leaked; carry out monitoring; and allow for 
audits and inspections.245

In the case of shared infrastructure, ANP regulations must 
ensure free access, transparency, and non-discrimination, in 
order to promote multi-user arrangements, economic effi-
ciency, and competition. The Agency may establish addi-
tional requirements regarding governance, capacity, and 
interoperability. The wording of the Decree indicates a pref-
erence for open infrastructure but leaves decisive issues—
such as rules for contracting and capacity expansion, com-
pensation, dispute resolution, and grounds for denying 
access—to be addressed in regulations.246

Termination of the authorization entails the cessation of 
activities and the decommissioning of facilities in accor-
dance with good engineering practices and future ANP reg-
ulations. For geological storage, termination may only occur 
after the stability of the stored CO₂ and the corresponding 
pressure front has been demonstrated. The initial monitor-
ing period is twenty years, starting from the end of injection. 
If, at the end of this period, stability has not been proven, 
the ANP must extend the authorization and require a new 
monitoring plan. The period may be reduced if the opera-
tor demonstrates stability in advance, based on long-term 
geological modeling covering a minimum horizon of fifty 
years.247

The Brazilian model does not, as of now, provide for the 
transfer of long-term responsibility to the State. On the 
contrary, unlike the models observed in other jurisdictions, 
the Decree expressly stipulates that the termination of the 
authorization and monitoring obligations does not remove 
or limit the liability of the operator or its successors for 
events, risks, or damages related to storage, including those 
pertaining to storage safety, environmental remediation, 
and compensation to third parties. This approach distin-
guishes Brazil from jurisdictions that transfer certain obli-
gations to the State after stability has been demonstrated 
and financial requirements have been met. It also leaves 
for future development the coordination between the ter-
mination of the authorization, the continued civil and envi-
ronmental liability, and the financial guarantees that may be 
required by the ANP.248
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ALLOCATION PROCEDURES AND 
PRIORITY AMONG COMPETING 
APPLICANTS FOR THE SAME 
STORAGE FORMATION

Law No. 14,993/2024 and Decree No. 13,095/2026 distin-
guish between two conflict situations. The first involves a 
conflict between geological storage and preexisting hydro-
carbon exploration and production or mining rights. In this 
case, the Minister of Mines and Energy must decide on the 
priority use after hearing from the interested parties. Fur-
thermore, if the area is subject to an exploration and pro-
duction contract, the ANP must consult with the respective 
contract holder before authorizing storage.

The second situation arises when more than one economic 
agent expresses interest in the same storage block. In this 
case, the Decree grants the ANP the authority to define pri-
oritization criteria and conciliation procedures. The compar-
ative criteria, the selection process, the tie-breaking mech-
anisms, or the effects of a prior application on subsequent 

applications have not yet been established. Furthermore, 
under the current general framework, there is no express 
provision granting preference to the party that conducted 
the exploration and evaluation. Future regulations will need 
to address these issues to reduce the investment risk asso-
ciated with reservoir characterization and, at the same time, 
ensure efficiency in the allocation of a limited geological 
resource.

ENVIRONMENTAL LICENSING

CCS projects in Brazil are not yet subject to specific envi-
ronmental regulations at the federal or state level. Environ-
mental licensing249 for this activity is therefore based on 
the general provisions of the National Environmental Sys-
tem (Sisnama —Law No. 6,938/1981); Article 225, §1, IV, 
of the 1988 Federal Constitution; CONAMA Resolution No. 
237/1997; Complementary Law No. 140/2011; and, more 
recently, Law No. 15,190/2025, the General Environmental 

Stage/License Purpose Exclusivity and Area Typical Obligations
Does it allow for 
commercial CO2 
injection?

EXPLORATION AND 
EVALUATION (ANP 
AUTHORIZATION)

Identify and 
characterize geological 
reservoirs and 
demonstrate their 
suitability for storage

Criteria for block 
delineation and 
potential exclusivity 
are still subject to ANP 
regulations

Work program, 
characterization, risk 
assessment, plans, 
and guarantees to be 
defined by the ANP; 
environmental licensing 
where applicable

Not for commercial 
operation; the 
possibility of test 
injection has yet to be 
regulated

GEOLOGICAL 
STORAGE 
OPERATION (ANP 
AUTHORIZATION)

Develop and utilize the 
reservoir for injection 
and permanent storage

Prioritization criteria 
among interested 
parties will be defined 
by the ANP; conflicts 
with prior uses may be 
decided by the MME

Comply with monitoring 
and contingency plans; 
monitor, inventory, 
maintain records, 
respond to leaks, allow 
for inspections, and 
provide any guarantees 
that may be required

Yes

Source: Prepared by the author, based on Law No. 14,993/2024 and Decree No. 13,095/2026.
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Permitting Law (LGLA)250 . Since there are no commercial 
CCS projects in operation in the country251 , the analysis pre-
sented here is based primarily on the application by analogy 
of the oil and gas licensing regime — CONAMA Resolution 
No. 23/1994 and Ministry of the Environment and Climate 
Change (MMA) Ordinance No. 422/2011252 —, given the sim-
ilarity of the operational stages between oil and gas explora-
tion and CO₂ storage.

The authority to grant licenses follows the general frame-
work set forth in Constitutional Law No. 140/2011: as a 
general rule, the state environmental agency within the 
SISNAMA system licenses onshore projects, while the Bra-
zilian Institute of the Environment and Renewable Natural 
Resources (IBAMA) licenses offshore activities or those 
related to them, as a complementary measure to regulate 
activities subject to federal licensing.

In the absence of a specific environmental license for CCS253 
, the procedure follows the standard three-phase process—
Preliminary License (LP), Installation License (LI), and Oper-
ating License (LO)—adapted, where compatible, to the oil 
and gas regulatory model. The LGLA, however, broke new 
ground by establishing a differentiated and prioritized pro-
cedure for projects classified as strategic by decree; in such 
cases, the licensing authority prioritizes the review and deci-
sion-making process for the respective applications, which 
may benefit CCS projects due to their relevance to climate 
mitigation policies254 .

Regarding the required environmental study, Article 225, 
Paragraph 1, Item IV, of the Constitution mandates a Pre-
liminary Environmental Impact Assessment (EIA) for any 
construction project or activity that could potentially cause 
significant environmental degradation, a requirement rein-
forced by Law No. 6,938/1981. CCS projects currently 
operating abroad show low direct impacts; thus, strictly 
speaking, there would be no scientific basis for requiring 
an EIA or RIMA255

When adapted to CCS, the permitting process can be divided 
into two stages: (i) the seismic data acquisition phase, 
involving the drilling of stratigraphic wells; and (ii) the com-
mercial CO₂ storage phase.  Site survey and evaluation may 
require a Seismic Survey License (LPS) and a Preliminary 
Drilling License (LPper), at which point the EIA/RIMA would 
be submitted. The installation of injection structures and 
systems is subject to an Installation License (LI), as speci-

fied in the Basic Environmental Plan (PBA), while commer-
cial injection is subject to an Operating Permit (LO) and 
compliance with the monitoring plan. Closure includes the 
injection cessation, decommissioning, well plugging, and 
post-operational monitoring, in accordance with the condi-
tions defined in the licensing process.256257258259

Closure requirements must cover, as applicable, decommis-
sioning, well plugging, restoration of affected areas, and the 
monitoring necessary to verify the retention of CO₂.

In addition to assessing the physical, biotic, and socio-
economic environments, the EIA/RIMA must consider the 
specific characteristics of geological storage: the capacity 
and integrity of the reservoir and the cap rock; the behavior 
of the plume and pressure fronts; pre-existing wells; risks 
of migration, leakage, and induced seismicity; protection 
of aquifers; composition of the CO₂ flow; and impacts of 
potential leaks.260261

The Terms of Reference, the license application, the 
approval of the EIA/RIMA, and the authority’s decision must 
be made public. The RIMA must remain accessible, written 
in clear language, while safeguarding industrial confidenti-
ality. During the LP phase, public participation takes place 
through consultation, public hearings, and participatory 
meetings. Continuous communication with the directly 
affected communities is also recommended during the 
planning, implementation, and operation phases.262

Licensing does not replace authorization from the ANP. 
Decree No. 13,095/2026 (Article 7 and paragraph 4) 
requires both, and Law No. 14,993/2024 (Article 29, I) binds 
the operator to the monitoring and contingency plans and to 
the conditions of the environmental license.

Environmental and regulatory monitoring are complemen-
tary. The former tracks environmental quality and impacts 
on the surrounding area; the plan submitted to the ANP 
focuses on safety and the behavior of the storage facility, 
including the plume, pressure fronts, wells, and any leaks. 
The information must be shared between the Agency and 
the environmental authority.

In the event of a leak or abnormal migration, the operator 
must notify the authorities, activate the applicable plans, 
and adopt preventive and corrective measures. Decree 
No. 13,095/2026 (Article 11, paragraph 1) provides for the 

51

C O U N T R I E S  A N A LY Z E D

B razil   



monitoring of the stored volume and the pressure front for 
twenty years after injection; the environmental monitoring 
period will be set by the licensing authority.

The termination of the authorization and regulatory moni-
toring does not relieve the operator or its successors of 
liability for risks or damages related to storage, including 
site safety, environmental remediation, and compensation 
to third parties.

INSTITUTIONAL GOVERNANCE

Governance of the Brazilian framework is concentrated in 
the Ministry of Mines and Energy (MME) and the ANP, with 
participation by the Energy Research Company (EPE) in 
infrastructure planning and without prejudice to the environ-
mental authorities of federal entities.

The ANP plays the central regulatory role. The Agency is 
responsible for regulating the qualification of interested par-
ties; establishing the technical conditions and procedures 
for authorization, regulation, oversight, and decommission-
ing; defining deadlines and obligations for the exploration, 
evaluation, and operation phases; authorizing and oversee-
ing projects; providing access to public technical data on 
sedimentary basins; establish criteria for prioritization and 
reconciliation among interested parties in the same block; 
regulate the sharing of infrastructure; require, if deemed 
necessary, financial guarantees; and establish rules for 
other circumstances leading to the termination of authori-
zations. The Agency will also be responsible for verifying 
the stability of the stored volume and the pressure front for 
the purpose of terminating monitoring obligations.263

The MME performs strategic planning and decision-mak-
ing functions. In addition to being able to establish supple-
mentary guidelines for infrastructure planning, the Minister 
is responsible for deciding on the priority use of the sub-
surface when storage is incompatible with prior hydrocar-
bon exploration and production rights or mining rights. The 
Decree also assigns to the MME, with support from EPE and 
in coordination with the ANP, the task of preparing an indica-
tive plan for capture, pipeline transportation, and geological 
storage infrastructure. The plan, reviewed every two years, 
must identify hubs, consider storage projections, encourage 
the use and sharing of infrastructure, and guide its integra-
tion and cost-effectiveness.264

Environmental authorities retain their own jurisdiction over 
the licensing and environmental oversight of these projects. 
The ANP’s authorization does not replace this oversight, and 
the operator’s obligations must comply with both the plans 
approved by the Agency and the conditions of the environ-
mental license. Since the specific CCS legislation does not 
assign licensing authority to a single entity, the determina-
tion of the competent environmental agency will depend on 
the general rules governing the allocation of responsibilities 
and the specific characteristics of the project.

In the current implementation phase, the experimental regu-
lation also serves as a mechanism for internal coordination 
within the ANP. The Agency’s Report acknowledges that the 
new jurisdiction involves areas such as operational safety, 
the environment, exploration and production, infrastructure, 
technical data, and economic regulation. The consolidation 
of the Brazilian regulatory framework will therefore depend 
not only on the issuance of external resolutions but also on 
the clear definition of internal responsibilities and coordi-
nated procedures for the review of the first projects.
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The comparative analysis shows that Brazil has, in a short 
period of time, established a significant legal framework 
for the development of CCS. Law No. 14,993/2024 recog-
nized the activities of CO₂ capture, transport, and geologi-
cal storage, assigned regulatory authority to the ANP, and 
established minimum obligations for operators. Decree 
No. 13,095/2026 built upon this framework, organizing 
the authorization phases and incorporating key elements 
for the sector’s development— —such as the develop-
ment of hubs, infrastructure sharing, and the pilot testing 
of initial projects.

On the other hand, the Brazilian model differs from the expe-
riences analyzed in two structural aspects.

The first concerns the scope and density of the regulatory 
framework. Norway, Alberta, the United Kingdom, Australia, 
and Malaysia have regulated geological storage through 
specific and relatively detailed laws, regulations, or sets of 
rules. These instruments address the permits applicable to 
each phase, rights over storage areas, reservoir characteri-
zation, financial obligations, closure, and post-closure risk 
management.

Malaysia is particularly relevant to this comparison. 
Although its regulatory framework will not take effect until 
2025, the country has already established a comprehensive 
law, a specific regulation, sequential permits for evaluation 
and storage, operational exclusivity, financial guarantees, a 
risk-based injection levy, a post-closure fund, and the trans-
fer of certain obligations to the government. 

In Brazil, the legal framework for CCS is concentrated in just 
a few articles of the Future Fuel Act. Some of the structural 
decisions were subsequently addressed by the Decree, while 
another significant portion remains subject to future regula-
tion by the ANP. This approach provides the Agency with 
flexibility to adapt the rules to technological advancements 
and the experience gained from early projects. At the same 
time, it delegates to the sub-statutory level the definition of 
elements essential to investment predictability and market 
functioning, which are naturally more prone to instability.

With regard to environmental licenses, authorizations, and 
permits, there is a clear asymmetry between jurisdictions 
that have created a truly autonomous CCS license—such as 
Norway, with its authorization for CO₂ injection and geologi-
cal storage— and those that have incorporated environmen-
tal requirements into a single technical-operational permit, 
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such as the U.S. Class VI Well Permit and the AER’s approval 
of the injection scheme for Alberta. Brazil, for its part, like 
Malaysia, does not currently provide for a specific environ-
mental permit for CCS, but has environmental regulations 
robust enough to adapt the general three-phase process 
(LP/LI/LO) and make use, to the extent possible, of the oil 
and gas regime.

The second contrast lies in the treatment of long-term liabil-
ity. Under the comprehensive regimes analyzed, the closure 
of a project may lead to the transfer or public assumption 
of certain obligations and liabilities. This transfer is not 
automatic. In general, the legislation requires the proper 
decommissioning of facilities, a monitoring period, demon-
stration that post-injection containment and behavior are as 
expected, and the allocation of funds to cover future costs. 
Nor does it protect the operator in cases of fraud, omission, 
fault, negligence, or failure to comply with its obligations. 
Norway, the United Kingdom, and Malaysia transfer liability 
to the state after a proven monitoring period. Alberta goes 
further, mandatorily transferring liability and ownership of 
the stored CO₂, without a minimum legal term, leaving the 
timeframe to be defined by subordinate legislation. Aus-
tralia, in turn, provides in its federal offshore regime for the 
state to assume long-term liability once the fifteen-year war-
ranty period has elapsed.

The U.S. federal regime constitutes a partial exception. This 
difference can be explained by the country’s own structure 
of subsurface ownership. While in the other jurisdictions 
analyzed, reservoirs or spaces designated for storage are, 
as a rule, owned or managed by the state, in the U.S., rights 
to the porous space are defined by each state’s law and are 
often associated with private ownership of the surface. In 
Wyoming and North Dakota, for example, the law expressly 
assigns the porous space to the surface owner. In this con-
text, the state’s assumption of responsibility does not simply 
operate as a “return” to the original owner of the reservoir, 
as occurs in regimes where the state is already the owner or 
manager of the storage space. The federal regime for Class 
VI wells itself focuses on the protection of underground 
sources of drinking water and does not regulate ownership 
of the porous space nor establish a general system for the 
transfer of long-term liability. 

Given the unique nature of geological storage (whose resid-
ual effects and risks may persist for a potentially indefinite 
period), several states have created their own mechanisms 

for the post-closure period. In North Dakota, at least ten 
years after the end of injection and upon demonstration 
of CO₂ stability, the issuance of a certificate of completion 
transfers ownership of the facility and the stored CO₂ to the 
state, releases the operator from regulatory obligations, and 
makes the state responsible for monitoring and managing 
the site. The associated costs are financed by a fund com-
posed of fees levied on each metric ton injected. In Louisi-
ana, the legislation also provides that, after the applicable 
period and upon fulfillment of the closure conditions, own-
ership of the project and the stored CO₂ is transferred to the 
state, future obligations and liabilities are partially released, 
and monitoring and remediation are assumed by the Carbon 
Dioxide Geologic Storage Trust Fund. These examples show 
that, even in a system characterized by private ownership of 
the subsurface, the long-term nature of storage has led to 
the creation of public and collective solutions for post-clo-
sure risks.

Brazil has taken a different path. Decree No. 13,095/2026 
stipulates that the termination of the authorization and mon-
itoring obligations does not remove or limit the liability of 
the operator or its successors for events, risks, or damages 
related to storage. There is, therefore, no regulatory thresh-
old beyond which the State assumes the residual risks of 
a reservoir whose long-term containment and safety have 
already been demonstrated.

Brazil thus adopts the strictest position among the seven 
jurisdictions analyzed, a solution that ultimately reflects the 
constitutional framework of strict civil liability for environ-
mental damage.

This strictness extends to the government itself, in that 
the government’s civil liability for failure to fulfill its duty 
to oversee is joint and several—albeit subject to subsidi-
ary enforcement—such that a failure by the environmental 
licensing agency to supervise a CCS project may ultimately 
also fall on the State.

This choice has consequences that extend beyond the 
legal sphere. Liability without a defined end point can make 
it difficult to price risks, restrict access to insurance and 
financing, and create obstacles to corporate reorganization, 
asset transfers, and the operator’s cessation of activities. 
Its effects will also depend on how the National Petroleum 
Agency (ANP) regulates financial guarantees. The combi-
nation of indefinite liability and guarantees maintained for 
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an equally indefinite period may impose costs that are dif-
ficult to quantify and compromise the economic viability of 
projects.

Regulations should therefore establish a clear relationship 
between closure, monitoring, liability, and financial guaran-
tees. The terms of the authorization, the post-injection mon-
itoring period, the timeframe used to demonstrate climate 
stability, and the duration of legal liability are not equivalent. 
For example, specifying a minimum time horizon of fifty 
years for modeling permanence does not, in and of itself, 
resolve the question of when regulatory and financial obli-
gations may be considered terminated.

Another critical issue is the protection of investments 
made in research and reservoir characterization. This 
stage may require data acquisition, seismic surveys, well 
drilling, and injection tests before there is certainty regard-
ing the project’s technical and commercial viability. The 
regimes analyzed adopt different solutions for this risk, 
including territorial exclusivity, preference for the operat-
ing license, and continuity between titles or instruments 
for retaining the area.

In Brazil, the exclusivity of blocks, the criteria for prioritizing 
interested parties, and the rights of the party that funded 
the reservoir characterization have not yet been defined. 
Regulations should prevent both the speculative retention 
of areas and the possibility of an operator bearing the costs 
and risks of evaluation without predictability regarding its 
subsequent access to the site. To this end, transparent 
selection criteria, minimum work commitments, deadlines, 
rules for the return of areas, and clear conditions for the 
transition from exploration to production will be necessary.

The regulation of shared infrastructure, on the other hand, 
represents a promising aspect of the Brazilian model. By 
providing free access, transparency, non-discrimination, 
the formation of hubs, and the planning of transportation 
corridors, the Decree incorporates a vision compatible with 
the development of CCS at scale. These guidelines will 
still need to be translated into rules regarding contracting, 
capacity reservation and expansion, compensation, interop-
erability, legitimate grounds for denying access, and dis-
pute resolution. The challenge will be to ensure third-party 
access without eliminating incentives for initial infrastruc-
ture investments.

Institutional governance will also require attention. Granting 
central authority to the ANP may promote specialization 
and regulatory consistency, given the agency’s experience 
with oil, natural gas, infrastructure, and operational safety 
activities. ANP authorization, however, will coexist with envi-
ronmental permitting and with the responsibilities of the 
MME, EPE, and various public authorities. The lack of a clear 
interface between these processes may lead to duplicative 
requirements, contradictory decisions, or incompatibility 
between regulatory and environmental timelines.

A comparative analysis of CCS environmental permitting in 
the jurisdictions under review reveals that the most decisive 
factor in regulatory design is not the type of government 
system, but the degree of institutional integration between 
the environmental authority and the technical regulator of 
the geological reservoir. At one end of this spectrum is the 
Province of Alberta, which consolidates both functions into 
a single agency. In contrast, Brazil, Australia, the United 
Kingdom, Malaysia, and Norway maintain a separation 
between the environmental agency and the activity regula-
tor. Brazil, in fact, replicates this duality at both the federal 
and state levels, which points to a more fragmented institu-
tional architecture.

This institutional duality has a direct impact on the require-
ment for environmental studies. Brazil represents the most 
rigid approach: the EIA/RIMA stems directly from Article 
225, Paragraph 1, Item IV, of the Federal Constitution. At the 
opposite extreme are the United States, where the granting 
of a Class VI well is structured, among other factors, by the 
technical determination of the Review Area. Alberta, in turn, 
holds discretionary power regarding the requirement for an 
environmental impact assessment.

The strength of public participation is perhaps the aspect in 
which the Brazilian framework stands out the most. In-per-
son or remote public hearings, the availability of the RIMA, 
and the possibility of participatory meetings introduced by 
the General Environmental Licensing Act make up the Bra-
zilian system of public participation in environmental licens-
ing. This framework is even more formal than the U.S. one 
under 40 CFR Part 124. In the United Kingdom, on the other 
hand, pre-application community consultation for projects 
of national interest is no longer mandatory. The fact is that 
public participation and consultations—whether in writing 
or in person—are present in all countries and are vital to the 
implementation of CCS activities.
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In virtually all jurisdictions, environmental monitoring is 
organized around a structural duality between the techni-
cal-geological monitoring of the reservoir and the environ-
mental monitoring of the surrounding area—a duality that 
is reflected in Brazil in the very division of responsibilities 
between the ANP and the environmental agency within SIS-
NAMA. Since the two monitoring plans often deal with infor-
mation of common interest to both authorities, there is con-
crete scope for Measurement, Monitoring, and Verification 
(MMV) protocols to be shared between the environmental 
and regulatory processes, thereby avoiding duplication of 
requirements without either side relinquishing the control 
that rightfully belongs to it. Regarding CO₂ leaks or irregular 
migration, there is broad regulatory convergence regarding 
the duties of immediate notification and the obligation to 
suspend injection.

In this context, experimental regulation can serve as a use-
ful transitional tool. Analyzing the first projects will allow 
the ANP to understand different technical and commercial 
configurations, test solutions, and incorporate practical 
experience into the final regulations. To foster institutional 
learning, these procedures must adhere to transparent cri-
teria, ensure equal treatment, and generate information 
that can be systematized and used in subsequent regula-
tory decisions. Experimentation should serve as a bridge 
toward establishing a permanent regulatory framework, 
rather than indefinitely replacing general rules applicable 
to the sector.

This regulatory learning process can also be observed in 
the jurisdictions analyzed. Some of the frameworks that 
today serve as international benchmarks were conceived 
when experience with CO₂ geological storage projects was 
still limited and have been adjusted as project implemen-
tation, operational and monitoring experience, and tech-
nological development have progressed. In the European 
Union, the guidance documents for implementing the CCS 
Directive were updated in 2024 to reflect the state-of-the-
art technology and clarify ambiguities identified during the 
implementation of the first projects. In Norway, the Ministry 
of Energy submitted for public consultation in 2026 amend-
ments to the storage regulations specifically motivated 
by the experience gained from their application, including 

administrative simplifications and technical adaptations. In 
Alberta, the regulations governing CO₂ sequestration proj-
ects have undergone adjustments in recent years: in 2024, 
the Alberta Energy Regulator revised Directive 065 follow-
ing a public consultation, modifying, among other things, 
containment assurance requirements and procedures appli-
cable to storage projects. These developments show that 
even established regulatory frameworks remain subject to 
adjustments and refinements as practical experience with 
project development and oversight grows. Thus, the com-
parative overview suggests, in summary, that Brazil already 
has a comparatively advanced and rigorous framework for 
public participation and civil liability, but that the matura-
tion of the CCS regime in the country will depend, above all, 
on a factor that is still in its infancy: the development of a 
specific environmental licensing procedure model tailored 
to the particularities of CCS activities, which is currently 
absent in Brazil but present, to varying degrees, among the 
jurisdictions studied. This is not, strictly speaking, a legal 
problem, but rather one of regulatory sequencing and, con-
sequently, implementation.

International experience does not offer a single model for 
Brazil to replicate. The jurisdictions analyzed adopt different 
titles, timeframes, institutional arrangements, and risk-allo-
cation mechanisms. Nevertheless, the comparison reveals 
a convergence around certain elements: regulatory cover-
age of the entire life cycle, protection of investment in the 
valuation, requirements for guarantees proportional to the 
risks, objective criteria for closure, and some institutional 
and financial solution for long-term management.

Brazil’s main challenge is to transform existing guidelines 
into a framework that is simultaneously secure, enforce-
able, and capable of facilitating investment decisions. 
This will depend on clear rules regarding who can access 
and use the reservoirs, how the transition between project 
phases occurs, which risks remain with the operator, how 
these risks should be secured, and under what conditions a 
project may be considered effectively terminated. The qual-
ity of these definitions will determine whether the Brazilian 
framework will function merely as legal authorization for 
CCS or as an effective basis for the development of large-
scale projects.
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TOPIC NORWAY ALBERTA UNITED KINGDOM AUSTRALIA MALAYSIA UNITED STATES BRAZIL

REGULATORY FRAMEWORK Specific and detailed laws and 
regulations for offshore storage

Provincial laws and regulations Specific laws and regulations Federal laws and specific 
regulations for offshore storage

Specific CCUS laws and 
regulations; Sarawak has its 
own regime

Federal framework focused on 
well licensing, replicable by the 
states

Chapter of Law No. 
14,993/2024, Decree, and future 
ANP regulations

CENTRAL AUTHORITIES Ministry of Energy and technical 
and environmental authorities

Provincial Minister and Alberta 
Energy Regulator

Licensing authority/NSTA and 
environmental and economic 
authorities

NOPTA, relevant ministers, and 
environmental authorities

MyCCUS and the Minister 
responsible for CCUS

EPA or the state authority with 
primacy

ANP and MME, with support 
from EPE and in collaboration 
with environmental authorities

EXCLUSIVITY IN THE 
OPERATION

Yes, within the area covered by 
the exploitation license

Not expressly defined in the 
regulations reviewed

Site defined in the storage 
permit

Not conclusively identified in 
the study

Yes, regarding the licensed site Not specified in the federal 
license

Not yet defined

POST-INJECTION 
MONITORING

Minimum of 20 years, subject to 
reduction

No period defined by law; 
current minimum term is 10 
years

Minimum of 20 years, subject to 
reduction

Minimum of 15 years with state 
participation

Until the obligations are 
transferred to the government, 
following a prescribed period 
not yet specified in the text

General rule of 50 years, subject 
to reduction

Initial term of 20 years, 
extendable or reducible upon 
demonstration of stability

TREATMENT OF LONG-TERM 
LIABILITY

Transfer to the State upon proof 
of stability and fulfillment of the 
conditions

Transfer to the Crown upon 
issuance of a closure certificate

Transfer of obligations and 
liabilities upon termination of 
the license

The State assumes monitoring 
activities and costs after 
closure, subject to legal 
conditions

Transfer of monitoring, 
correction, and remediation 
obligations to the government; 
liabilities arising from 
fault, negligence, or willful 
misconduct remain

The federal regime relieves 
the operator of post-injection 
care obligations but does not 
establish a general transfer of 
liability; there are state-level 
solutions

There is no transfer; the 
operator and its successors 
remain liable even after closure

POST-CLOSURE FINANCIAL 
MECHANISM

Financial contribution to cover 
state monitoring costs for 30 
years

Contribution per metric ton 
injected into the Post-Closure 
Stewardship Fund

Contribution to cover at least 
30 years of monitoring after the 
transfer

Guarantee intended to cover 
monitoring costs and expenses 
assumed by the state

Financial guarantee, injection 
fee calculated based on risk, 
and Post-Closure Stewardship 
Fund

Financial liability maintained 
until the completion of post-
injection care and site closure

The ANP may require 
guarantees, but their purpose, 
amount, duration, and release 
have not yet been defined

ENVIRONMENTAL LICENSING Specific environmental 
authorization for injection 
and storage, in addition to 
an environmental impact 
assessment

Technical and environmental 
responsibilities are 
concentrated within the AER; 
impact assessment is not 
automatic

Environmental framework linked 
to storage authorizations

Environmental plans, potential 
assessment under the EPBC 
Act, and sea dumping permit

EIA based on general 
environmental legislation; 
CO₂ storage is not expressly 
listed. A separate risk report is 
submitted to MyCCUS

Federal Class VI regime focused 
primarily on the protection 
of underground sources of 
drinking water

Cumulative environmental 
permitting in conjunction 
with ANP authorization, in 
accordance with general 
environmental legislation
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STATEMENT ON THE USE OF 
ARTIFICIAL INTELLIGENCE

In accordance with the principles of trans-
parency and research integrity, we hereby 
declare that the artificial intelligence 
tools Claude, developed by Anthropic; 
ChatGPT, developed by OpenAI; and Per-
plexity were used to assist in the identifi-
cation, screening, and initial organization 
of documents and regulations.

The tools were not used as independent 
sources of information or as substitutes 
for the analysis conducted by the authors. 
The cited sources were accessed and 
examined directly by the authors respon-
sible for each section. The selection of 
references, the interpretation of stan-
dards, the comparative analysis, the for-
mulation of arguments and conclusions, 
and the validation of content remained 
the sole responsibility of the authors.

For the analysis of Brazilian regulations, the official Portu-
guese-language versions available on government websites 
were used. For Australia, Canada (with a focus on the Prov-
ince of Alberta), the United States of America, and the United 
Kingdom, the official English-language versions available on 
the respective governments’ websites were consulted.

In the cases of Malaysia and Norway, English translations 
available on official websites were used. 

It should be noted, however, that, as reported by the Norwe-
gian authorities themselves, these translations are not offi-
cial, may not reflect recent updates, and, in the event of any 
discrepancy, the Norwegian versions prevail.

In addition, the following limitations apply to this study:

The validity and currency of the regulations were verified 
based on the information available on the official websites 
consulted as of the date the research was completed. Any 
regulatory changes not yet incorporated into these data-
bases may not be reflected in this document.

The identification and description of the competent author-
ities are based on the regulations and institutional informa-
tion consulted. Subsequent administrative reorganizations, 
changes in jurisdiction, or name changes may affect the 
information presented.

This study does not systematically examine the admin-
istrative, civil, or criminal penalties applicable to noncom-
pliance with licenses, authorizations, laws, regulations, or 
other rules mentioned herein, except when necessary to 
understand a specific aspect of the regulatory framework 
analyzed.

This study is intended to be informative and comparative in 
nature and does not constitute a legal opinion on the legis-
lation of the jurisdictions examined.
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