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1. Introduction
1.1 Actuality and scope

Fossil fuels are currently meeting 80% of our energy supply with subsequent emissions of
COs. In addition to the vast amount of fossil fuel usage, the global population is likely to rise
up to £9 billion by 2050. Even if countries make good on all current policy commitments to
tackle climate change and other energy-related challenges, global energy demand in 2035 is
projected to rise by 40% — with fossil fuels still contributing 75%'. Too much CO, in our
atmosphere is very likely leading to global warming, which is causing climate change. The
world's leading scientists have warned that unless the rise in average global temperature is
kept below 2°C, devastating and irreversible climate change is very likely to occur.

On the 30™ of September 2013, the Intergovernmental Panel on Climate Change (IPCC)
released the first part of its fifth assessment report (ARS). The key message of the report is
that there is over a 95% chance that the observed rise in global surface temperature and
associated indicators has been due to man-made activities. Moreover, this is extremely likely
to have resulted from human influence. In particular, the report indicates that atmospheric
concentrations of CO, have increased to unprecedented levels, growing by 40% since pre-
industrial times, resulting primarily from fossil fuel emissions®.

It should be noted that global warming is a global and not a local issue; hence measures to
reduce the emissions should be solved on a global level. Carbon dioxide capture and storage
(CSS) is a technology that makes it possible to capture CO, without being released into the
atmosphere, and permanently store it in the ground. CCS is essential for the mitigation of CO,
emissions from large-scale fossil fuel use — not only for power generation but also for energy
intensive industry. CCS is currently the only technology that can substantially reduce CO,
emissions from fossil fuels, while ensuring security of energy supply.

The conclusions from the IPCC ARS do not seem to be in line with the unwillingness
recognised by several governments to push through policies to address the problem. Actions
are required and new policy interventions are necessary. CCS is on the critical path with no
margin for delay — this has been further strengthened in the last IPCC ARS; hence CCS,
including CCS in the Clean Development Mechanism (CDM), is becoming even more central
decarbonisation tools in the fight against climate change. CDM is a project-based mechanism
stated in the Kyoto Protocol Article 12 that allows Annex I countries to participate in
emission reduction projects in non-Annex I countries, with the purpose of earning credits and
assisting in achieving sustainable development.

The decision to include CCS as a project activity in the CDM was made by the Conference of
the Parties serving as the meeting of the Parties to the Kyoto Protocol (CMP) in December
2011, and has yet to be tested in practice. This thesis will give a review of the newly adopted

" International Energy Agency, "Resources to Reserves 2013; Executive Summary” (2013)
2 Intergovernmental Panel on Climate Change Working Group I, Fifth Assesment Report (2013)



CMP decision, the CCS modalities and procedures, which regulates the implementation of
CCS in non-Annex I countries. The deployment of CCS activities raises specific legal issues
in general and in relation to the CDM. The thesis seeks to highlight and analyse issues
regarding the additionality of CCS projects, and if or how a CCS project can contribute to
sustainable development in non-Annex I countries.

1.2 Sources of Law

The research question in this thesis is primary regulated by international environmental law.
When analysing a legal source in order to apply it on a specific issue, it is important to
recognise the legal status of the source.

It is a common consensus that the Statute of the International Court of Justice Article 38 states
the sources of international law. Article 38 (1) stipulates three main sources of international
law; conventions, customs and general principles. Judicial decisions and theory is considered
as a subsidiary source. The international law system is based on a horizontal system, with
equally valid sources. This distinguishes from the national law system we have in Norway, as
this is based on a hierarchical system. Article 38 does not represent an exhaustive list of all
sources in international law’.

The primary source applied throughout this thesis is the United Nations Framework
Convention on Climate Change (UNFCCC) and the Kyoto Protocol to the UNFCCC. These
are international agreements between the parties that have ratified them. The UNFCCC and
the Kyoto Protocol are considered hard-law, and therefore legally binding for the parties.
However, it is important to recognize that soft-law plays a significant role in international
environmental laws. Soft-law is not legally binding, but can be seen as a political agreement
or an incentive stated in a document”.

UNFCCC Article 7.2 states that the Conference of the Parties (COP) is the supreme body of
the Convention. They shall make “the decisions necessary to promote the effective
implementation of the Convention”. Further the Kyoto Protocol Article 13 states that the COP
shall serve as “the meeting of the Parties to this Protocol” (CMP). Parties of the UNFCCC
that are not parties to the Kyoto Protocol may only participate as observers, and cannot
participate in decision making under the Kyoto Protocol cf. Article 13.2.

The COP/CMP-decisions are regarded as soft law. Although they are not legally binding, they
represent an agreement produced in formal circumstances, such as the annual COP meetings.
Through these conferences the parties can negotiate and make decisions based on evidence
and experience. This gives flexibility and dynamic character to these decisions, which can
make them more adaptive then legally binding sources. As a result, these decisions will play
an important role in the development of international environmental law’.

3 Ruud, Morten (2006) p.70-73 "Folkerettens Kilder"
* Ibid.
> Kim, Rakhyun E. (2013) p.10



In this thesis the CMP-decisions CDM modalities and procedures 3/CMP1 and CCS
modalities and procedures 10/CMP7 is used to analyse the research question. These decisions
are political agreements and guidelines for the parties to the Kyoto Protocol. They will be
used to evaluate how a CDM project should be implemented and carried out. It is important to

recognise that they are not legally binding, and will therefore have less weight as a source
than the legal text of the UNFCCC and the Kyoto Protocol.

Other sources of law will also be applicable to the research question, such as, legal regimes
that may be relevant for CCS activities; these can be international, regional or national.

Relevant literature, law journals, published writings, reports and other electronic sources are
used to discuss the research question. These sources are used as support, and are regarded as
subsidiary sources.

1.2.1 Challenges

CCS was approved as a valid CDM project activity in December 2011. There has not been
implemented any CCS projects in the CDM yet, and there are still uncertainties that need to
be considered by the CMP. Since no project has been tested in practice, there is no practical
experience to evaluate or compare with. In this context, some parts of the thesis is based on an
analysis of the legal texts of the UNFCCC and the Kyoto Protocol, CDM modalities and
procedure, CCS modalities and procedures, and general experience from other CCS projects.
This is used to evaluate possible outcomes for CCS in the CDM. Hence, some of the
arguments are hypothetical considerations based on the different sources outlined above.

Climate change negotiations are to a large extent based on political considerations and
compromises, which influence content and language used in sources referred to in this thesis.
The latter leads to uncertainties and challenges that may impede the considerations, and will
in some extent make it difficult to conclude with one specific solution.

It is acknowledged that it is not possible to review all relevant issues regarding the CCS in the
CDM. The basis and the framework for CCS in the CDM are more generally described, and
further some specific issues linked to additionality and sustainable development is discussed
in more detail, as this represent general challenges with the legal framework for CDM
projects in the Kyoto Protocol Article 12.

1.3 Outline for the thesis

The purpose of the thesis is to review the inclusion of CCS as a project activity in the CDM.
In order to do this, it is important to describe and give an overview of the framework for CCS
and the CDM respectively.

* Chapter 2 provides an overview of the CCS technology.
* Chapter 3 presents an overview over background, legal framework and purposes of the
CDM.



Further the knowledge from these two chapters will be used to analyse the research question,

which is a combination of CCS and the CDM.

* Chapter 4 presents general legal challenges with the CCS technology, and different ways
to implement a CCS project in the CDM. In this context specific issues arise, and Chapter
4.3 seeks to analyse how these issues are addressed in the CCS modalities and procedures.

* Chapter 5 seeks to evaluate whether CCS project activities can be additional, and special
challenges in relation to additionality.

* Chapter 6 considers the impacts CCS projects might have on sustainable development in a
global perspective. The chapter further investigates if and how a CCS project can assist in
achieving sustainable development in non-Annex I countries.

* Chapter 7 summarises and concludes on the selected issues analysed throughout the
course of the thesis.

2. Carbon dioxide Capture and Storage (CCS)
2.1 The CCS technology

CCS is a technology that makes it possible to capture the CO,, and store it permanently in the
ground without being released to the atmosphere.

The CO; can be captured from burning fossil fuels or energy intensive industries such as steel,
cement, refineries and chemical industry. The technology to be utilised on power plants can
capture up to 90% of the CO, from these processes’. The CCS technology can involve
different combinations of capture, transport and storage, which lead to a wide range of
different CCS project types’.

2.2 The CCS chain
A CCS chain normally consists of three elements; capture, transport and storage.

The first element captures the CO; that are supposed to be released as a result of the
combustion of fossil fuels or as a result of different processes in the energy intensive industry.
There are several technologies available in order to capture CO; and separate it from other
components before compressed and prepared for transport®.

Transportation is the second element in the CCS chain. The CO; can either be transported by
ship or by pipeline. Transporting CO, in pipelines is a well-known and rather mature
technology. In the United States thousands of kilometres of onshore pipelines transporting
CO, have been installed and are today in operation’. The CCS project at the Snehvit field in
Norway has also years of experience with offshore pipeline. If the CO, are transported by
ship, the quantities of CO, are smaller due to storage capacity on the ships.

8 CCS association “What is CCS”

7 Philibert, Cedric (2007) Section 6.

¥ International Energy Agency "Technology Roadmap: Carbon Capture and Storage"(2013) p.13
° Global CCS Institute, "The Global Status of CCS: 2012,"(2012) Section 7.



The third element in the chain is the storage of CO,. Safe storage is a prerequisite for CCS,
and the process involves the CO; being injected in a geological storage site. Normally it is
stored between one and three kilometres underground or below sea-bed if stored offshore. It is
important that the geological site is suitable for storage, to secure the CO; to be stored safely
and prevent seepage of the CO,. The CO; is injected under high pressure. Once the CO; is
injected, it is trapped in formations such as saline aquifers or depleted oil and gas fields'”. It
should be notified that the CO,, due to the high pressure, will be in the so-called dense phase;
meaning that the CO; is in a liquefied condition and not in a gas phase.

There are raised some concern of the risks related to seepage of the stored CO,. After the
carbon dioxide is stored underground, the intention is that it stays there permanently. If the
CO; seeps out, it can cause damage to the local ecosystems and people, and the CO, will be
released into the atmosphere''. The leakage may be smaller seepage over a longer period,
which may pollute the ground soil, and affect the biodiversity in the soil. The second option is
a major escape of CO; from the formation over a shorter period of time. Although this is
unlikely to take place, a consequence may be that people and animals in proximity suffocate
due to the lack of oxygen'%.

The risk of seepage differs from the various geological formations the CO; is stored in. The
highest risk is probably during the injection phase and over the next several decades. The risk
is depending on several factors and to prevent leakage there is a need for a comprehensive and
careful planning and monitoring of the process'”.

The IPCC have estimated that for appropriately selected and managed geological reservoirs,

more than 99% of the injected CO, is “very likely” to remain in place over the 100 first years

of storage. Further, it is “likely” that the carbon dioxide is safely stored over the 1000 next
14-15

years = .

Leakage during transport is also a risk associated to CCS projects. Transportation of CO, is
the most mature element in the CCS chain, and there is significant experience from CO,
pipelines in the United States and in Norway'®. But it is important to take all precautionary
steps, in order to mitigate the risk of a leakage during transportation.

2.3 Norway and CCS

Norway has been seen as a front runner with regards to CCS. In 1991 the Norwegian
Government introduced a CO; tax on “the burning of petroleum and discharge of natural gas
in connection with petroleum activities on the continental shelf (...)”'” to reduce emissions

0ccs association, "What Is CCS"

"' Riley, Nick (2010) p.173

"2 Tjershaugen, Anders CICERO (2005)

13 Philibert, Cedric (2007) Section 3.2

14 Intergovernmental Panel on Climate Change "[PCC Special Report on Carbon Dioxide Capture and Strorage" (2005)
' The term "very likely" corresponds to a probability of between 90-99% and "likely" corresponds to a probability of
between 66-90%.

' International Energy Agency "Technology Roadmap: Carbon Capture and Storage" (2013) p.16

17 Act relating to tax on discharge of CO, in the petroleum activities on the continental shelf, § 1



offshore. Statoil, a Norwegian energy company, partly owned by the Norwegian state, started
in 1990 with the choice of the conceptual solution for the Sleipner West gas and condensate
field in the North Sea, when it was still at the planning stage. The CO, tax was one of the
reasons for Statoil's plans to separate the CO, offshore and inject it into geological layers deep
beneath the Sleipner platform'®. Statoil have also CCS projects at Snehvit (Norway), In Salah
(Algerie) and previously at Mongstad'® (Norway)?".

In the Agreement on Norway’s climate policy from 2012, the Government presented an action
plan for the Norwegian efforts to promote CCS as a mitigation measure internationally. The
main objective is a more rapid dissemination and employment of CCS internationally”'.

Norway has been a supporter of the implementation of CCS projects in the CDM, and views
this as an important tool to spread and implement the technology in an effective and
environmental sound manner. Norway seeks to combine political goals on development and
climate mitigation, in order to promote a more environmental friendly development. The
government want to assist developing countries in the improvement of climate adaption and
decarbonisation strategies®”. The inclusion of CCS in CDM is important to create economic
incentives projects, and a common framework that secure a high environmental integrity on
projects in non-Annex I countries™.

3. The Clean Development Mechanism
3.1 United Nations Framework Convention on Climate Change

In 1992, the United Nations agreed on an international convention (UNFCCC) to cope with
the challenges of climate change. The preamble of the UNFCCC states that climate change
“(...) 1s a common concern of humankind”. The main goal of the UNFCCC is to find a way to
limit the increasing global temperature and to manage impacts the rising temperature likely
would have on the environment. Furthermore, to try and adverse the effects of climate
change. UNFCCC is an attempt to find a way to understand and address climate change. It has
near universal membership with its 195 parties’’. UNFCCC has several crucial Articles; some
listed below.

Article 2 describes the ultimate objective of UNFCCC. It aims to stabilise greenhouse gas
(GHG) concentrations at a level that prevents a dangerous anthropogenic interference with the
climate system. There is no specific timeframe for the goal to be reached; this will depend on
the following aspects. Firstly, to allow ecosystems adapt naturally to climate change.
Furthermore to ensure that food production is not threatened, and enables economic
development to proceed in a sustainable manner.

18 Statoil “Sleipner Vest” (2013)

' The CCS project at Mongstad was stopped by the Norwegian Government in September 2013

2 Ministry of Petroleum and Energy “Change in direction of commitment to Carbon Capture and Storage” (2013)
2l Meld. St. 21 (2011-2012) Chapter 3

2 Meld. St.14 (2010-2011) Chapter 5

2 Meld. St.9 (2010-2011) Chapter 2

* United Nations, "Background on the UNFCCC: The International Response to Climate Change"



Article 4 states different commitments for the parties to fulfil, in order to reach the goals of
the UNFCCC. For example develop regional programs to measure mitigation to climate
change? and promoting sustainable development*®. The parties to the UNFCCC are divided
into two groups of annexes. Annex I contains a list of the developed countries and countries
with economies in transition (Annex I countries) that are party to the UNFCCC. Further the
non-Annex I countries are the parties that are defined as the developing countries®’.

The different commitments are based on the principle of common but differentiated
responsibilities and respective capabilities (CBDRRC) stated in Article 3.1. The UNFCCC
takes into account that not all parties are capable of meeting commitments in the same way.
According to the principle of CBDRRC, Annex I countries should take the lead in combating
climate change. The reason for the different commitments is noted in the preamble of the
UNFCCC, “(...) the largest share of historical and current global emissions of greenhouse
gases have originated in developed countries, that per capita emissions in developing
countries are still relatively low and that the share of global emissions originating in
developing countries will grow to meet their social and development needs”.

The Annex I countries must take responsibility for what their industrial growth have caused,
by fulfilling commitments under UNFCCC. At the same time the non-Annex I countries
should be given the possibility to develop on the same reasons as the Annex-I countries have
had in the past®™.

The principle has two elements; firstly it entitles all parties to participate in international
measures to address the changing climate. Secondly, different commitments on adoption and
implementation for the different states, taking into account their diverse circumstances and
capacities. This includes their historical contribution, and future developmental needs®’.

3.2 The Kyoto Protocol

On December 11" 1997 the parties to the UNFCCC agreed on a new protocol, the Kyoto
Protocol. The Kyoto Protocol sets a quantified emission limitation and reduction obligations

to the Annex I countries of the Kyoto Protocol in order to promote sustainable development,
cf. Article 2.

On February 16™ 2005, the Kyoto Protocol entered into force®’. A global cap that would
reduce the overall GHG-emissions with at least 5% below 1990 levels was set for the first
commitment period cf. Article 3.1. The first commitment period lasted from 2008 to 2012. On
December 8" 2012 the Conference of the Parties decided on a second commitment period
from January 1% 2013 to 31* December 2020°".

* UNFCCC art 4.1 litra b

* UNFCCC art. 4.1 litra d

" See Figure 1

28 Bugge, Hans Chr (2011) p.83

» Honkonen, Tuula (2009) Section 1.1.1

30 United Nations “Kyoto Protocol” (2013)
31 CMP in 1/CMP.8 (2012)
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In order for the Annex I countries to meet their reduced emissions targets, the Kyoto Protocol
sets out four different flexible mechanisms. These mechanisms are market based tools and
have the advantage of promoting a technology-neutral and cost-effective reduction of GHG
emissions.

According to the Kyoto Protocol Article 17 the Annex I countries can participate in an
emission trading regime. This means that parties that have excess emission units can sell units
to other parties who are in the risk of exceeding their allocated amount. Further the Annex I
countries can reduce their emission through a project in another Annex I country, cf. The
Kyoto Protocol Article 6. This mechanism is called Joint Implementation (JI). JI is of interest
for countries that have an economy in transition, such as Eastern Europe inclusive Russia.
Another way to fulfil their commitments is to reduce emissions together, through Joint
Fulfilment (JF) which is regulated in Article 4 of the Kyoto Protocol. EU is committed to
reduce its overall emissions by a given percentage, but the JF allows the EU and its member
states to fulfil their commitments jointly (usually referred as the "EU bubble"), through
differentiated commitments for the respective member states.

The CDM is a project-based mechanism that allows Annex I countries and investors to invest
and participate in mitigation projects in non-Annex I countries. Annex I countries can earn so-
called certified emission reduction (CER) credits through projects, which can be used to meet
their quantified emission limitation and commitments under the Kyoto Protocol. The
mechanism is the first of its kind in an international context, as an environmental investment
and credit scheme™.

3.3 CDM in The Kyoto Protocol
Article 12 of the Kyoto Protocol establishes the legal framework for the CDM.

The purpose of the CDM is outlined in the Kyoto Protocol Article 12.2 as a way to contribute
to the ultimate objective of the UNFCCC Article 2. It is also a way to support Annex |
countries achieve compliance with the quantified emission limitation and reductions that they
have committed to in the Kyoto Protocol Article 3. Further the CDM shall assist the non-
Annex [ parties in achieving sustainable development.

If a CDM project is successful, implemented and operated in accordance with the
requirements for the project, Annex I investors and participants in the project will receive
CERs. One CER is equal to one tonne CO; equivalent, and can be used to meet their reduction
target in the Annex I country. These credits can also be traded or sold in a valid emissions
trading scheme®”.

The mechanism is supervised by a CDM Executive Board (CDM EB) cf. the Kyoto Protocol
Article 12.4. The CDM EB is given authority and guided by the COP. For registration of

32 United Nations "Clean Development Mechanism (CDM)" (2013)
33 1
Ibid.
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CDM projects and issuance of CERs the CDM EB is the contact point for the project
participants®*.

CERs are awarded on the basis of the result for each CDM project. There are three conditions
that need to be fulfilled before CERs are issued:

1. All parties must be voluntary involved in the project cf. the Kyoto Protocol Article 12.5
(a)

2. There must be proven “Real, measurable, and long-term benefits related to the mitigation
of climate change”, cf. the Kyoto Protocol Article12.5 (b)

3. Reductions must be additional to any emission that would occur in the absence of the
project activity cf. the Kyoto Protocol Article 12.5 (c). The project must reduce GHG-
emission that would not be reduced in the absence of the CDM-project.

3.3.1 CDM modalities and procedures

At the 7" COP meeting in Marrakesh, Morocco, in 2001, the modalities and procedures for
the CDM was adopted®”. Chapter 3 in the Marrakesh Accords and its annex plus appendixes
sets out more detailed rules for the project design and implementation of the project.

The CDM modalities and procedures contain different sections with rules on approval and
registry of the projects, participation requirements, validation and registration. Further, it
gives more specific guidelines on how to monitor the additionally of the project. It also
contain rules on verification, certification and how issuance of CERs is done.

3.4 CDM in practice

In October of 2013, there were 7366 registered CDM projects, and 1,400,387,921 issued
CERs*®. More than half of CDM projects have been implemented in China, further India host
almost one fifth of the registered projects’’. With approximately two third of the projects
hosted in two countries, the allocation of projects seems to be somewhat unbalanced.
Favourable political and economic environment for foreign investments, large GHG-reduction
potentials, efficient institutions and well-developed regulations are probably the main drivers
for this development™®. It may be questioned if investments in these two countries are at the
expense of other investments in the least developed countries, that might be in greater need
for assistance to development and growth through such projects. However, this will not be
further elaborated in this thesis.

The Kyoto Protocol is a practical expression of the CBDRRC. By reducing GHG-emissions
through binding reducing targets, Annex I countries takes the leading responsibility in
mitigation climate change. Through the CDM, Annex I countries can reduce their emissions
in non-Annex I countries, where it is more cost-efficient.

3* United Nations, "EB Meetings"
* 3/CMP.1
36 United Nations, “Project Activities” and “Distribution of registrered projects by Host Party” (2013)
37 1o
Ibid.
*¥ Shen, Wei (2011) Section 1
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The CDM have been criticised for allowing Annex I countries to continue their domestic
business as usual, by reducing emissions abroad. Some non-Annex I countries have raised
concerns in this regard. It could be argued that because Annex I countries are primarily
responsible for the climate changes; they should take the leading responsibility by taking
domestic actions to reduce emissions, before reducing emissions in non-Annex I countries™.

Article 12.3 (b) of the Kyoto Protocol states that CERs should “contribute” to compliance in
Annex I countries. This is an expression of the supplementary principle, which means that use
of the mechanism should be supplemental to actions in Annex I countries. “Supplemental” is
up to the parties to decide. The Norwegian parliament has decided to reduce 2/3 of the
emissions in Norway*’. The CDM project should be in addition to measures done at home;
hence, it is not possible to reduce the whole quantified emission reduction through the CDM.
This can reduce some of the concerns raised above.

3.5 The term sustainable development

The Kyoto Protocol Article 12 outlines that achieving sustainable development is one of the
key purposes of the CDM. Consequently sustainable development has to be addressed and
defined. There are many different definitions, interpretations and understandings of the term
sustainable development.

There have been several analyses and attempts to defining sustainable development over the
years, and there is no common international interpretation of what sustainability implies. It
has been expressed that, “One of the reasons we disagree about climate change is because we
understand development differently”™*'. The lowest “common multiple” may be that
sustainable development can be regarded as something desired to be achieved. However, even
this definition it is not obvious — and different interpretations of the phrase exists. The desire
may be viewed differently among stakeholders such as economists, environmentalists,
investors or governments.

There is no definition either in UNFCCC or in the Kyoto Protocol; this can make the desire to
achieve sustainable development even more difficult.

The World Commission on Environment and Development has presented one of the most
used and well-known definitions; “Development that meets the need of the present without
compromising the ability of future generations to meet their own needs”.** The definition
emphasise a development that can last, not only for today’s population but as well for future
generations. It is built on three principles involving economic, social and environmental
sustainability™.

% Honkonen, Tuula (2009) Section 3.1.2.2.2.3

Y Innst.nr 145 (2007-2008) Part I

I Hulme, Mike (2009) p.251

“2 World Commision on Environment and Development, “Our Common Future” (1987)
* Honkonen, Tuula (2009) Section 1.1.2.1
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In this context, it is appropriate to draw a link to the principle of intergenerational equity cf.
UNFCCC Article 3.3. The principle states that the future generations should receive the
planet in the same condition as it was for the present generation.

For some people and societies this can be too much to ask. If they do not have the possibility
to fulfil their own needs in the present, we cannot expect them to live in a way that will ensure
the needs of the future generations. This is the principle of intragenerational equity stated in
UNFCCC Article 3.2. In countries where peoples day to day concerns regards poverty, lack of
access to clean water, food and health care, it would be unfair to expect them to fulfil the
needs for the future generations.

3.6 CDM and additionality

A condition to get a project verified is that the reduction of emissions is “real, measurable and
long-term” and additional to what would occur in the absence of the project cf. the Kyoto
Protocol Article 12.5 (b) and (c). If the reduction of the GHG-emissions would have occurred
nonetheless, CDM would not contribute to global emissions reductions; hence CERs issued
would not represent a contribution to the global GHG reductions.

To prove that a project is additional it must be determined if the project would have taken
place without the CDM. The project must provide an investment that would not occurred
without the project, this is referred to as financial additionality**. Furthermore, the project
must go beyond “business as usual”.

Comparing the project to what would happen without the project can demonstrate the
additionality of a project. According to the CDM modalities and procedures paragraph 44 and
45, a baseline shall be establish to do so. The baseline for a CDM project activity is the
scenario that reasonably represents the anthropogenic emissions by source of GHG that would
occur in the absence of the proposed project activity. The project participants must choose a
baseline methodology for the project activity, and take guidance from the Executive Board
(EB) into account cf. CDM modalities and procedures paragraph 48.

4. CCS in the CDM - Regulatory Framework
4.1 Introduction

In December 2011, at the 17" COP meeting in Durban, CCS was included as a valid CDM
activity. After being debated at the COP meetings for several years, a set of modalities and
procedures was presented at the seventh meeting of the CMP.

CCS as a project activity in the CDM allows Annex I countries to carry out CCS projects in
non-Annex I countries. These projects are distinct compared to other typical CDM projects:
with CCS the CO; is captured and permanently stored. The CO, is produced, but it will not be
released into the atmosphere. This distinguishes CCS projects from other CDM projects. An

* Voigt, Christina (2009)
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example can be a solar energy project, where there are not released CO, while producing
energy.

Questions have been raised towards CCS. Issues relating to CCS in general will also be
relevant to CCS in the CDM. Issues in relation to international conventions, how to
implement a CCS project, and specific issues addressed in the CCS modalities and procedures
will be highlighted in the following.

4.2 CCS international legislation

Several legal challenges have been identified with the establishment of CCS as a climate
mitigation tool. A global legal and regulative framework has not yet been established. Many
international frameworks are relevant to CCS, but there are few identifying and describing
specific legal issues with CCS.

The most relevant legal frameworks are addressed in the following; such framework or parts
of it, represents an opportunity for demonstration and deployment of CCS, while others may
represents hurdles, barriers and show-stoppers for this technology.

4.2.1 Transboundary movement of CO;

A primary challenge with CCS relates to the transport of the CO,. If the storage site is located
in a different country than where the CO; is captured, it must be moved between boundaries.
This transboundary movement of CO; is not legal under the existing frameworks. Another
question arising in relation to transport of COy, is the legal status of CO,. Several
international frameworks address the treatment and movement of waste.

The Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
Matter (LC) covers the deliberate disposal at sea of waste or other matters from vessels,
aircraft and platforms. The LC does not explicit mention CO,, and there have been some
discussion if it falls within the definitions in the LC. Especially in regards to the term
“industrial waste”, no consensus has yet been reached. The LC prohibits any disposal of
“industrial waste” into the sea™.

In 1996, a Protocol to the Convention (London Protocol) was agreed, with the purpose of
modernising and updating the original Convention. Dumping of all wastes is prohibited,
except from a so-called “reverse-list” in Annex I, with possible acceptable wastes. In 2006 an
amendment to add CO; streams for storage purposes to the “reverse list” was accepted. CO,
streams from CO, capture processes for storage may now be considered for storage below the
sea-bed.

Article 6 of the London Protocol prohibits “the export of wastes or other matter to other
countries for dumping or incineration at sea”. The article has been interpreted by the parties as

4 United Nations "Transboundary Carbon Capture and Storage Project Activities" (2012) p.6
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prohibiting export of CO,, for a contracting party for injection into sub-seabed geological
formations™*®.

In 2009, the contracting parties made an amendment to Article 6 in order to solve the problem
of transboundary movement of CO,. The provision would make it possible to move CO, if
only the export state is a party to the Kyoto Protocol, and can potentially be used in relation to
CCS projects*’. However, in accordance with the London Convention Article 21, the
amendment needs to be accepted by two thirds of the contracting parties to enter into force.
Currently only two parties (Norway and the United Kingdom of Great Britain and Northern
Ireland) have ratified the amendment.

This means that transboundary movement of CO; is currently prohibited under the London
Protocol. It is uncertain if the amendment will be ratified in order to allow movement in the
future. This leaves the status regarding the legal issue of transboundary movement under the
LC unsolved. However, the International Energy Agency has presented different options for
the Article 6 barrier as described in the IEA working paper™.

The European Union has developed a comprehensive framework on CCS. The CCS
Directive®’ from 2009 aims to ensure that the CCS technology is deployed in an
environmentally safe manner within the EU and to fight climate change cf. Article 1.

Article 24 of the CCS Directive refers to the issue of transboundary transport of CO,,
transboundary storage sites or transboundary storage complexes. It states that the competent
authorities in the member states shall jointly meet the requirements of the CCS Directive and
relevant Community legislation. This however, does not give any guidance on how the
problem of transboundary CCS projects should be resolved. It more or less leaves it up to the
member States to agree on the specifics of the project.

Also The Basel Convention® and The Bamako Convention®' relates to the control of
hazardous waste. If CO, falls under the definition of “hazardous waste”, the transportation of
it will be subject to these agreements. This can restrict the transboundary movement of CO; in
relation to CCS projects. The question is uncertain, and has not been properly addressed under
these conventions.

4.2.2 Deployment of transboundary CCS activities

The United Nations Convention on the Law of the Sea (UNCLOS) establishes a framework
for the protection of the world’s oceans and marine environment, which also include seabed

“ International Energy Agency "Carbon Capture and Storage and the London Protocol: Options for Enabling Transboundary
CO,; Transfer"(2011) p.8

47 United Nations, "Transboundary Carbon Capture and Storage Project Activities" p.7

* International Energy Agency, "Carbon Capture and Storage and the London Protocol: Options for Enabling Transboundary
CO, Transfer."

* Directive 2009/31/EC

%0 The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal

3! The Bamako Convention on the Ban on the Import into Africa and the Control of Transboundary Movement and
Management of Hazardous Wastes within Africa
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and subsoil. UNCLOS does not expressly mentions CCS activities, but may have an impact
on this kind of activity.

Article 77 states that the costal state has exclusive rights to explore and exploiting their
natural recourses on their continental shelf*>. Further, according to Article 81, the states have
the authorisation to regulate drilling on their continental shelf. In relation to CCS projects, this
means that another state must get permission to undertake injections and storage in the
jurisdiction of another state.

According to Article 79.1 “All states are entitled to lay submarine cables and pipelines on the
continental shelf (...)”. The costal state must consent with the course of the pipelines cf. art
79.3, but may not impede them. This gives the parties relatively wide discretion to lay
pipelines for transport of CO; in relation to CCS activities>”.

The part of the sea that is beyond national jurisdictions can create a barrier to CCS activities.
No state can claim sovereignty over any part of the “Area™*. This may limit exploration of
suitable geological storage sites, and injection in them. It generally means that CCS activities
involving storage in international waters are precluded™.

4.2.3 Environmental impact assessment and public information

Different conventions may require environmental impact assessment and public information
with regards to activities that may cause harm to the environment. These conventions may
also relate to CCS projects.

The Convention on Environmental Impact Assessment in a Transboundary Context (Espoo
Convention) may trigger requirements for CCS activities. CCS activities are not on the list of
activities that require an environmental impact assessment in Appendix I. But Appendix III
paragraph I contains general criteria to assist in the determination of the activity is “(...)
likely to have a significant adverse transboundary impact”. The parties to the convention
would be obligated to determine whether the criteria set out in Appendix III would apply for
the CCS project, and require an environmental impact assessment™’.

Further, The Convention on Access to Information, Public Participation in Decision-making
and Access to Environmental Matters (Aarhus Convention) can set requirements to its parties
concerning a CCS activity. Article 1 of the Aarhus Convention aims to require environmental
information made available by public authorities. Article 6 decides that activities listed in
Annex I and other activities that may have a significant effect on the environment shall be
informed to the public. Further article 7 requires the parties to provide opportunities for public
participation in the preparation of policies, programmes and plans in relation to the

> UNCLOS art. 76
33 United Nations, "Transboundary Carbon Capture and Storage Project Activities" p.11
3 » Area” means the seabed and ocean floor and subsoil thereof, beyond the limits of national jurisdiction cf. art 1.1 (1)
zz United Nations, "Transboundary Carbon Capture and Storage Project Activities." p.11
Ibid. p.12
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environment. These articles could trigger such public information in relation to CCS projects,
and require that information of the CCS project are made public available.

4.2.4 Summary

International conventions and treaties do to a large extent not specific address CCS project
activities. That said, such frameworks may influence both demonstration and deployment of
CCS, which creates uncertainty. A clarification on legal issues can contribute to accelerate the
deployment of CCS, remove barriers and create incentives to invest in these projects. There is
a need for a comprehensive legal framework on CCS activities. The inclusion of CCS projects
activities in the CDM represents an opportunity to align international legal and regulatory
standards on how to carry out these projects.

4.3 The implementation of a CCS project activity in the CDM

The Global CCS Institute underlines in its report’’ that in order for CCS to play a role in
reducing global CO, emissions on a significant scale, it will need to be deployed in both
developed and developing countries. Furthermore, 70 % of CCS deployment will need to
occur in non-OECD countries in order to achieve global emission reduction targets by 2050.
Most non-OECD countries are non-Annex I countries under the Kyoto Protocol. At least 19
developing countries are currently engaged in CCS-related activities, mostly at the early stage
of scoping out the opportunities and potential for CCS.

There are several ways of implementing a CCS project. The “straight forward” approach is
when the capture, transportation and storage are done within the national borders of one non-
Annex [ country.

As previous described, some legal issues arise regarding transboundary CCS projects. In the
preamble of the CCS modalities and procedures it was agreed that the question of CCS
projects involving transport from one country to another, or involve geological storage sites
that are located in more than one country, should be considered at the eight CMP session. It
was however decided at the eight session that more relevant experience on CCS projects in
the CDM would be beneficial; hence, the consideration of this issue was postponed till
2016,

The issue has been addressed in a Technical Paper’’ in order to support the Subsidiary Body
for Scientific and Technological Advice (SBSTA) under the COP, to considerate the question.
There are outlined possible scenarios involving transboundary movement, e.g. capture in
Party A and storage in Party B, or capture in Party A, transport through Party C and storage in
Party B. These different scenarios raise different legal questions concerning the international
framework regarding CCS, and in relation to the CDM rules.

>" Global CCS Institute "The Global Status of Ccs: 2012" Chapter 5
*% Subsidary Body for Scientific and Technological Advice, "FCCC/SBSTA/2012/L.21" (2012).
% United Nations, "Transboundary Carbon Capture and Storage Project Activities."
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4.4 Modalities and procedures for CCS as a CDM project activity
4.4.1 Introduction

The modalities and procedures for carbon dioxide capture and storage in geological
formations as a clean development mechanism project activity®® (CCS modalities and
procedures) contain detailed provisions on how the project should be implemented. The
framework is supplemental to the CDM modalities and procedures, and creates additional
rules on specific CCS issues. These modalities and procedures provide the structure for
performing a CCS project in the CDM.

Specific issues arise in the context of CCS in the CDM. Potential seepage of CO, and how the
liability should be allocated are issues, which has been considered. Furthermore an issue has
also been linked to what kind of requirements and assessments the parties should fulfil in
relation to the project activity.

The CCS modalities and procedures, and how the framework identifies these specific CCS
issues are reviewed in the following sections. It will be referred to the “host Party” as the non-
Annex I country where the project is physically located in, and “project participant” as a Party
involved that intends to participate, or a private and/or public entity authorized by the
designated national authority of a Party involved to participate in a CDM project activity®'.

4.4.2 Participation requirements (for parties and institutions involved)

The CCS modalities and procedures acknowledge that special experience on CCS projects is
needed to validate and verify these projects. It is a requirement that the Designated
Operational Entities (DOE) must have “(...) all appropriate experience relevant to CCS”. The
DOE is an independent auditor, accredited by the CDM EB. The DOE validates project
proposals and verifies whether implemented projects have achieved planned emissions
reductions cf. CDM modalities and procedures Section E.

Section F paragraph 8 sets out requirements on participation in CCS project activities. The
host Party must submit an expression that they allow CCS activities in their territory, to the
UNFCCC secretariat. Further, they have to confirm that there are established national laws
and regulations in accordance with the requirements in Paragraph 8 litra A to F.

The high requirements on national legislation are special for CCS projects. One reason for
this can be the lack of a comprehensive international framework on CCS, and to secure that
the project is in accordance with the host Party’s legal system. These laws and regulations
will be an important legal source when implementing the project.

Further the validation and registration rules are set out in section G paragraph 10 — 13. The
DOE shall confirm that the participation and project requirements are met. Paragraph 11 litra

% 10/CMP.7
8! Executive Board, "Glossary CDM Terms" (2009)
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C and D relates to the host Party’s choice to accept the allocation of liability and the
obligation to address a net reversal of storage.

The verification and certification of the project is performed by determining if the project is in
accordance with the requirements set out in Section paragraph 16 litra A to H. According to
paragraph 17, the verification and certification shall continue to the storage site has been
terminated.

4.4.3 The risk of seepage

One specific issue relating to CCS projects are the risk of the CO, seeping out from the
geological storage site. This issue has been a key challenge for the negotiations of CCS in the
CDM and for public acceptance of CCS. If seepage occurs after CERs are issued and used,
the global emissions will in principle increase, if not compensated for otherwise; hence this
issue is taken into account in the CCS modalities and procedures.

Seepage is defined as ““a transfer of carbon dioxide from beneath the ground surface or seabed
ultimately to the atmosphere or ocean” in Section A paragraph 1 litra g. Further a “net
reversal of storage” of CO, means according to litra I:

(1) “For a verification period during the crediting period, the accumulated verified
reductions in anthropogenic emissions by sources of greenhouse gases (GHGs) that
have occurred as a result of a registered CDM project activity are negative (i.e. the
seepage from the geological storage site of the CCS project activity exceeds the
remainder of the emission reductions achieved by the CCS project activity)”

(11) “For a verification period after the end of the last crediting period, seepage has
occurred from the geological storage site of the CCS project activity”

Issuance of CERs are regulated in Section J. The issuances of CERs must be in accordance
with Appendix D, and issued on a pending account in the CDM registry. Litra A to C in
paragraph 21 gives certain obligations in addition to usual issuance of CERs. Litra B states
that 5 per cent of the CERs shall be issued to a reserve account of the CDM registry.
Paragraph 22 opens for the project participants to request the CERs on the reserve account to
be forwarded to their registry accounts. This can be completed after the storage site has been
terminated.

This reserve account is established with the purpose of make up for any net reversal of
storage. If the verification report detects seepage, then the parties are obligated to cancel the
CERs issued for the project, up to the amount of the seepage. Firstly, from the reserve
account, secondly from the pending account, and finally from the holding accounts. If this
does not cover the level of net reversal, the project participants must compensate by
cancelling the respective number of other compliance units cf. Section K paragraph 24.

If the project participants do not comply with the requirements as described, the outstanding
amount can be cancelled on the account of the national registry to the parties included in
Annex I, cf. paragraph 26. If the host Party has accepted, in the letter of approval, to address
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the net reversal of storage, the host Party must meet the obligations. If the host Party has not
accepted this obligation, it must be fulfilled by other Annex I countries which holds the CERs
issued from the project in their national accounts cf. paragraph 28.

CCS activities consist of two verification phases. A crediting period, the period when the CO,
are injected which enable CERs to be earned, and a second phase in the period after the last
crediting period until monitoring of the storage site has been terminated. According to
paragraph 49 in the CDM modalities and procedures, the crediting period lasts for a maximum
of seven years with allowances, with renewal two times. This means that a CCS project can
earn CERs for 21 years. Any seepage that occurs in this period will be deducted from the
number of CERs for this period. Seepage after this period will be addressed by the reserve
account®.

4.4.4 Project requirements

As described in Chapter 2.2 the risk of seepage is estimated to be very low if the geological
storage site is carefully selected and monitored. This underlines the importance of the
selection, characterisation and monitoring of the geological storage site.

Appendix B section 1 and 3 outlines comprehensive requirements on these procedures.
Section 1 paragraph 1 to 5 regulates how the storage site should be evaluated, describes
different steps to characterise the proposed storage site, and what kind of data and information
that should be used when performing this.

Section 3 demands a careful monitoring plan to assure the environmental integrity and safety
of the storage site cf. paragraph 10 litra A. Other objectives with the monitoring are, among
others, to ensure that the CO; is behaving as predicted to minimise risk of seepage or other
adverse impacts cf. litra C and to determine reductions in GHG emissions as a result of the
project cf. litra G. Paragraph 11 outlines how the objectives in paragraph 10 shall be met
during the operational phase, closure phase and post-closure phase®.

Paragraph 16 decides the time frame on the monitoring of the storage site. It starts prior the
injection activities, continues frequently during and beyond the crediting period, and cannot
be terminated earlier than 20 years after the last crediting period, or after the issuance of
CERs has ceased. The monitoring can only be terminated if no seepage has been observed the
last 10 years, and if the evidence indicates that the CO, will be completely stored in the long
term.

Moreover, the project participants must establish financial provisions according to Section 4
in Appendix B. Paragraph 18 defines why there should be financial provisions and paragraph
19 outlines what these provisions shall cover. The type and level of the financial provision
must be described in the project design document, i.e. before the project is validated. The
financial provisions shall be transferable to the host party in compliance with the laws and

52 Dixon, Tim (2013) Section 4.4
% Defined Section A litra C,Dand F
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regulations or in the case of insolvency of the project participants cf. paragraph 21. A CCS
project is a large, costly and complex chain; hence, it is essential that financials and necessary
permits are in place before the project starts.

4.4.5 Liability

One key issue in these projects is how the liability should be allocated. “Liability” is defined
in Section A litra J as “the legal responsibility arising from the CCS project activity or the
relevant geological storage site.” Further, the definition includes ““all obligations related to the
operation of the storage site”. This includes actions to stop or control any seepage of CO,, and
to restore the long-term environmental quality significantly affected by a CCS project activity
cf. litra K. The definition omits the obligations arising from a net reversal of storage during
the project phase outlined in Section K.

Paragraph 22 in section 5 states that the allocation of liability obligations during the different
phases shall clearly be stated in the project design document, i.e. agreed before the project is

approved. It is the host Party’s national legislations that address the local liability outlined in
Section 5. A lot of discretion is given to the host Party when developing these liability rules.

No minimum standards for the determination of the liability regime are given in the decision.
The host Party’s laws and regulations shall apply to liability matters cf. paragraph 23.

According to Paragraph 24 the liability shall reside at the project participants during the
operational phase and until the transfer of long-term liability goes to the host party. The
transfer of liability shall happen when the monitoring of the storage site has been terminated
in accordance with paragraph 16, and when the conditions set out in the letter of approval and
relevant laws and regulations have been complied with. In other words, the project
participants are liable until the project is terminated, no sooner than 20 years after the end of
the last crediting period.

However, the host Party is not obligated to accept this long-term liability for the geological
storage site®*. But by not accepting this transfer of liability, their attractiveness to host CCS
projects may be compromised, as it is less likely that a Annex I country will invest in a
project where they are to be responsible for the long-term liability.

4.4.6 Assessment requirements

As previously noted, there are risks involved with the implementation of CCS projects, such
as the impacts on environment, property and human health. The CCS modalities and
procedures require two different assessments in order to address and reduce these potential
impacts.

A risk and safety assessment is descried in Section 2 paragraph 6. This assessment is
undertaken to evaluate “the integrity of the storage site and potential human health and
ecosystems in proximity to the proposed CCS activity”. Paragraph 7 give detailed

% Dixon, Tim (2013) Section 4.5
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descriptions of what the risk and safety assessment should consider, while paragraph 8
explains what the assessment shall do. Paragraph 9 describes different steps the project
participants must take to assess the potential risk of CCS in a geological storage site. The
assessment is comprehensive, and shall cover the full CCS chain, as well as the surrounding
environment. It shall also assess possible local impacts, property, public health and global
environment effects, cf. paragraph 8 litra D.

Further, Section 6 in the Appendix B requires an environmental and socio-economic impact
assessment (EIA). This kind of assessment should address possible impacts that the project
might have on the environment, including social and economic aspects. In other CDM
projects EIAs are only required if the project participants or the host Party consider that the
project may have significant environmental impacts cf. CDM modalities and procedures
paragraph 37 litra A. This does not apply mutatis mutandis to CCS projects cf. CCS
modalities and procedures Section G paragraph 9. This means that there are required an EIA
for each CCS project activity. The EIA should include a “detailed description of the planned
monitoring and remedial measures to address any environmental and socio-economic impacts
indentified” cf. paragraph 10 litra D. This should be done in accordance with the host Party’s
requirements and procedures. Rigid standards on how to carry out an EIA could be seen as a
interference with the host Party’s sovereignty.

Section G paragraph 26 sets out a minimum of requirements to what the EIA should analyse,
hereunder; air emissions, solid waste generation, and water use associated with current CCS
technologies. It is also a requirement that the EIA shall include at least a comprehensive
analysis of the environmental and socio-economic impacts cf. paragraph 28. Further, the
principle of use of best available techniques is stated in paragraph 27. This is to protect the
environment, at a local level and as a whole in the best possible way. Local stakeholders®
should also be invited to assess the project activity according to paragraph 29.

The risk and safety assessment include local impacts on the environment surrounding the
CCS facility, and should be used to inform the EIA. This assessment will therefore
supplement the EIA, and address impact near the CCS facility.

4.4.7 Summary

The CCS modalities and procedures provide a comprehensive framework on what the parties
must prepare and fulfil in order to implement a CCS project activity in the CDM. The CCS
modalities and procedures addresses specific issues related to CCS activities.

To ensure safe storage, comprehensive site selection procedures, risk management plans and
careful management of the storage site must be in place. If storage sites are carefully selected
it will help reduce the long-term seepage risk®. The framework addresses this issue by setting
high requirements on selection, characterisation and monitoring of the storage site.

% Defined in CDM modalities and procedures paragraph 1 litra E as “’public, including individuals, groups or communities
affected, or likely to be affected, by the proposed clean development mechanism project activity”
5 philibert, Cedric "Carbon Capture and Storage in the Cdm" (2007)
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The issue related to the net reversal of storage is identified by establishing a reserve account
for CERs and a procedure for cancelling CERs that corresponds with the amount of leaked
COa,. This will make up for any seepage from the storage site. The allocation of liability is
addressed in the framework, and secures that potential liability issues are solved before the
project starts.

Further two different assessments are required to address and possibly avoid potential impacts
on the environment, property, human health related to the implementation of a CCS facility.

The CCS modalities and procedures presents clarifications on many issues related to CCS
projects, and obligates the project participants to take these issues into account when
preparing and implementing a CCS project activity. But there are still some outstanding issues
that needs to be addressed by the parties; an additional global reserve account for CERs,
transboundary CCS projects and a possible dispute resolution mechanism cf. the Preamble of
the CCS modalities and procedures.

5. CCS in the CDM - Additionality

5.1 Introduction

According to the Kyoto Protocol Article 12.5 litra C, reductions in emissions must be
“additional to any that would occur in the absence of the certified project activity”. It is
important to have a baseline methodology that determines if a project has been additional. An
approved methodology suitable for the specific project type must be used to establish a
reasonable baseline. It is used to compare with the reduction the project has resulted in.

For a CCS project to be additional, the baseline must show that the CO, captured and stored
would otherwise been released into the atmosphere.

5.2 Challenges — beyond business as usual?

The Executive Board have provided tools for demonstration and assessment of additionality
to help detecting additionality. These tools include barrier analysis, and qualitative and
quantitative assessments of different potential options with an indication of why non-projects
are more likely®’. It is important that the additionality is demonstrated, in order to ensure that
the project do not lead to increased emissions.

An aspect of monitoring additionality is to ensure that the project is beyond business as usual.
The relevant question to ask is if the project would be implemented without the CDM.
However, the answer to this question is somewhat hypothetical, and based on a subjective
approach.®®

7 McMorris, John (2008) p. 62-63
58 Monceau, Tanguy du (2011) Section 5.1.1
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A CCS project can lead to emission reductions that would not occur if there where no such
CCS facility. From a scenario of a production installation without vs. with a CCS facility it
seems quite clear that the project would lead to additional emission reductions. The question
1s whether the CCS project activity would be implemented without the CDM.

Today, CCS is considered as a new and expensive technology. Globally not many full-scale
CCS facilities are in operation, or even in the developing phase yet. The implementation of
CCS facilities has proven to be difficult, even in industrialised countries, because of different
show-stoppers, such as legal framework, high costs and public acceptance. These factors
indicates that the incentive to implement a CCS project in a non-Annex I country without the
CDM is rather low.

A possible scenario for a CCS project to be implemented in a non-Annex I country beyond
the CDM could be if a company from a country not Party to the Kyoto Protocol, invests in a
CCS project. For example a company from the United States which are not a Party to the
Kyoto Protocol. An incentive to implement a CCS facility without CDM could be to produce
carbon neutral energy, which could be more attractive on the energy market. This is also a
possible scenario for a company that are bound by the reduction targets in the Kyoto Protocol,
but do not want to implement the project as a CDM activity.

However, due to the high price of implementing, and possible low revenues and profits from
these projects, such a scenario seems less likely. The CDM provides a possibility to earn
CERs from the project that may make it more attractive and profitable to implement a CCS
project through the mechanism. However, it is important to address the possibility for a
company implementing a CCS project without the CDM, especially as the current prices on
CERs are low and CCS hopefully will become more profitable in the future.

5.3 Challenges — net reversal of storage and long-term liability

One special concern to CCS projects additionality is the risk of seepage. To secure the
additionality of these projects there have been established a reserve account for the net
reversal of storage, and specific rules on how the issue should be addressed in the CCS
modalities and procedures. Five per cent of the issued CERs shall be forwarded to this
account. If any seepage occurs, the amount equivalent to the leaked volume of the net reversal
of storage should be cancelled. This will make up for any released CO; and the global
emissions will not increase, hence, the project will fulfil the additionality requirements.

The establishment of the specific procedures to make up for any seepage and to secure
additionality, may also impose some financial and risk barriers to the implementation of the
project.

The CCS modalities and procedures Appendix B Section 4 requires certain financial
provisions to be established before the project starts. These shall cover inter alia the cost
associated with the obligations in an event of seepage. As outlined in Chapter 4.3.3, this
should be carried out by making up the amount of seepage with the same amount of CERs.
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However, it will be difficult to predict the amount of possible seepage and the value of CERs
in the future. To ensure that it will cover the cost if seepage occurs, this can result in an
unreasonable financial provision compared to the value of the project activity. Such
demanding requirements on financial provisions in relation to an event that is unlikely to
happen may be regarded as an unreasonable burden for the project participants, and make it
less attractive to invest.

After the project is terminated, the long-term liability is transferred to the host Party if the
host Party has accepted this obligation. In that case, it is up to the host Party to make up for
the released CO; if seepage occurs after the termination, in order to secure the additionality of
the project. Exactly how they should do this is not addressed in the CCS modalities and
procedures. The host Party must establish national laws and regulations on how to address an
event of seepage.

It may be seen as a burden for a non-Annex I country to be liable for any seepage that might
occur after the project is terminated, and not in correspondence with the CBDRRC principle.
However, before the project is terminated all factors must indicate that the CO, will be safely
and permanently stored. The special report from IPCC states that if the storage site is
carefully planned and monitored, the risk of leakage is very low. The CCS modalities and
procedures contain detailed rules on selection and monitoring of the geological storage site,
and this is the project participant’s responsibility to fulfil. Also financial provisions for
support after the transfer of liability shall be provided cf. CCS modalities and procedures
Section 4 paragraph 18. This may relief some of the burden for the long-term liability for the
non-Annex I country.

A way to help the non-Annex I country in case of any seepage after the project is terminated,
can be establishing an international fund. A fund for these events would give financial support
to make up for the leaked CO,. It can be a security not only for the non-Annex I country, but
also for the global society as it can help make up for the released emissions.

There is a proposal of an additional global reserve account to be considered by the CMP in
the preamble of CCS modalities and procedures. This reserve account can help offset cost in
relation to an event of seepage®. However, establishing a global reserve or fund may create
an additional barrier to the implementation on these projects. The requirements to participate
and implement a CCS project in the CDM is already very demanding, and with a reserve
account in addition to the 5 per cent reserve account may be seen as a burden for investors to
invest in the project.

% Global CCS institute, “Submission to UNFCCC” (2012)
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6. CCS in the CDM - Sustainable development

6.1 CDM and sustainable development

Article 12.2 of the Kyoto Protocol affirms that helping non-Annex I countries in achieving
sustainable development is one of the purposes of the mechanism. There is no clear guidance
on how Annex I countries can assist in achieving sustainable development through CDM
projects. The interpretation of Article 12.2 may be regarded as sustainable development is a
prerequisite for having a CDM project approved, but it may also be regarded as a
supplementary advantage to the project’s activity.

The preamble of the CDM modalities and procedures affirms that it is “the host Party’s
prerogative to confirm whether a clean development mechanism project activity assist it in
achieving sustainable development”’’. Further the host Party must confirm that the project
will contribute to sustainable development in the letter of approval according to Paragraph 40
(a) in the CDM modalities and procedures.

The project must be compatible with the host Party’s national regulations and guidelines on
sustainable development’'. It seems to be left to the host Party to define sustainable
development, and if the specific project actually achieves such development.

Some countries, like Costa Rica, have developed criteria for sustainable development in
CDM-projects. Any CDM-project in Costa Rica has to be compatible with their national
environment and development strategies, and promote biodiversity conservation, forest
preservation, reduce air and water pollution, enhance income opportunities and technology
transfer, just to mention some of the requirements’”. This is an example of a non-Annex I
country specifying how projects can assist to sustainable development in their country.

Other countries may have less ambitious political incentive to adopt national climate change
and environmental regimes. Short-term economic drivers, as an example, may be regarded as
the prioritised and most important driver; hence such countries may essentially focus on the
short-term economic aspect of the sustainable development.

Another factor that can influence the sustainability of the project is requirements set by the
CER buyers. Eventually, many of the credits earned from the projects will be sold on the
carbon market. If the buyer set quality requirements on CERs, it can influence the way
projects are carried out. CDM is a market-based mechanism, and the market might have an
influence on different projects. If the market demands CERs from projects with high
sustainable development criteria, it is more likely that sustainability would be ensured.

A proposal from the European Parliament on high quality CERs was done in 2008. This
proposal contained different standards to CERs eligible in the European Union Emission
Trading System (EU ETS). One of them was that the CERs originating from projects with

0 3/CMP.1
! Hugq, Saleemul (2005) p. 231
" Ibid.
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“clear sustainable development benefits” and “no significant negative environmental of social
impacts”. Also Norway has requirements on CERs to be utilised in Norway, such as, CERs
should be from projects that satisfy sustainable goals, at the same time as it supports the
development of the international carbon market and Norwegian climate goals”.

By requiring high quality CERs the buyers can influence what kind of projects being
attractive to them. Such demand from the specific CER buyers may lead to development of
subjective and individual requirements. This is also reinforced by the fact that the
requirements from EU and Norway do not explain what kind of “sustainable development
benefits” they may prioritise. This makes it difficult to determine which contributions are
appreciated, and may lead to further uncertainty and different understanding of sustainable
development.

Host Parties may still establish specific requirements in order to achieve a sustainable
development. On the other hand, without a firm definition of “sustainable development” the
CER-market may develope with different “qualities” of CERs. This may undermine the
integrity of the CDM and the confidence to the CER-market. As a potential consequence, this
may weaken the acceptance of CCS as a project activity, and undercut the deployment of CCS
projects in the CDM.

Determining the requirements in the term “sustainable development” is a complex, difficult
and to a large extent a subjective task. With no specific guidelines in the legal text of
UNFCCC nor Kyoto Protocol it can be difficult to prove that a CDM project have assisted in
achieving sustainable development.

6.2 Can CCS contribute to sustainable development globally?

Today 80% of the world’s energy is from fossil fuels, and it is expected that fossil fuels will
continue to contribute to the global energy demand by 75% in 2035"*. This illustrates the need
to meet the global energy requirements without causing more damage to the global climate.

CCS has been presented as one important decarbonisation tool to meet the increasing energy
demand. Positioning CCS as a technology may make fossil fuel a part of the long-term energy
mix, rather than a “bridging fuel”. This may leave an impression that it does not significantly
promote sustainable development. The non-renewable resources will before or later cease,
which is not sustainable for the future generations.

Renewable energies have also been presented as a tool to assist meeting the increasing energy
demand without causing more damage to the global climate. As renewable energies are based
on sources such as wind, water and solar, it will not go on the expense of the future
generations ability to meet their energy demand. The use of renewable energy is therefore a
sustainable way to produce energy.

7 Ministry of Finance “Hvilke kvoter ensker finansdepartementet & kjope” (2013)
™ International Energy Agency "Resources to Reserves 2013; Executive Summary."

28



CCS projects will reduce the emission from fossil fuel, but it can also maintain the global
fossil fuel dependency, and furthermore encourage the industry to continue producing non-
renewable resources at the expense of the development of renewable energy’>. CCS projects
may take the focus away from important renewable energy projects, and prevent the
progression of renewable energy sources.

It have been predicted that if CCS facilities are widely used, it can dominate the portfolio of
the CDM in the long-term’®. This could be a concern as 70 % of the projects implemented
through the CDM are renewable energy projects’’. However, the practical implementation of
CCS in the CDM is likely to be lower than the technical potential. Some of the reasons for
this are high implementation costs, and the fact that the prices for credits in the international

carbon market, for the time being, are low’".

Fossil fuels will most likely dominate the global energy supply in the years to come. CCS
technology provides a possibility to help secure the global energy supply without releasing
CO; to the atmosphere. This implies that CCS can be a necessary contribution to sustainable
development globally as it represents a possibility to help meeting the global energy demand
without releasing CO; into the atmosphere.

6.3 Can CCS contribute to sustainable development in non-Annex I countries?
6.3.1 Introduction

In Doha 2012, at the 70" meeting of the CDM Executive Board, a tool project participants
can use for describing co-benefits for sustainable development was approved. The sustainable
development tool was adopted in response of requirement from the Kyoto Protocol parties’.
The tool can help project participants to detect if the project helps assisting in achieving
sustainable development. The tool is voluntary, and produces a sustainable development
description report. It is stated in the introduction of the tool that it does not impact the Party’s
prerogative to determine whether the project activity assist in achieving sustainable
development.

The tool divides the sustainable development assessment into three dimensions;
environmental, social and economic. Further there are different criteria and indicators that
will help the project participants to monitor if their project benefits to sustainable
development in the host Party. The tool consists of three steps based on the three dimensions,
with different questions for the project participants to submit™.

In the following, the three dimensions will be used to consider if a CCS project can assist in
achieving sustainable development. No CCS projects have been implemented in the CDM yet,

7 Philibert, Cedric "Carbon Capture and Storage in the CDM" Section 2.4
76 11,
Ibid.
T UNEP Risoe Centre “Percentage share of the total number of projects in the CDM categories” (2013)
7 Philibert, Cedric "Carbon Capture and Storage in the Cdm" Section 2.4
7 The CDM Executive Board "CDM-EB70"(2012).
% CDM Executive Board "CDM Sustainable Development Tool" (2012)
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and the factors of sustainable development will differ from how the host Party interprets the
term. The following analyse will therefore assess if CCS projects can assist in achieve
sustainable development in non-Annex I countries from a general approach, with emphasis on
possible local impacts and if it can contribute at a local level.

6.3.2 Environmental

To preserve and promote biodiversity and ecosystems, is one important aspect of sustainable
development. The question if CCS facilities can have any effect on the local environment
arises in this context. Important indicators can be found by monitoring air, land, water and
natural resources.

The placing of the facility and infrastructure can affect the biodiversity, ecosystems and land
used for food production. If the transportation route is built through for example one or
several cornfields, this might be at the expense of food production and lost livelihood for
farmers. There is also the possibility of relocation of local communities, or parts of it, in order
to achieve a safe and suitable infrastructure. Submarine pipelines can effect and threaten
vulnerable ecosystems in the sea; the same goes for pipelines onshore. In these scenarios
habitats and ecosystems can be affected, and there is a risk of reversed biodiversity.

The risk and safety assessment required in the CCS modalities and procedures, should address
potential damage related to the CCS facility including the surrounding environments.
Furthermore, it shall give guidelines on how the facility in the best way could be located,
taking into account potential consequences for the environment. The assessment is
comprehensive, and recognises many of the events outlined above. A thoroughly EIA is also
required. It is important to identify the impacts a CCS project might have on, among others,
the local communities, ecosystems, water recourses and the society. This may help reduce the
possibility that local environments are damaged, and address possible outcomes of the CCS
project.

The risk of CO; leakage is an issue relating to CCS projects. If the stored CO; leaks out of the
storage site or during the transportation, it can result in damage on the groundwater, soil
condition and plant growth®'. Furthermore, if people are exposed to a high concentration of
CO; it is potentially life-threatening, and if exposed to very high concentrations, death is
possible.

The world’s first CCS leak experience “QICS™** in Scotland was completed in 2012. The
purpose of the project was to investigate what a leakage of CO; could do to the marine
environment. Experience from the project shows that some animals seem to react negatively
to the increased CO,, But other animals, such as crabs, seem to be attracted or unaffected by
the CO, bubbles®*®*. There is a risk that ecosystems can be affected if leakage of CO, occurs.

81 Al-Traboulsi, Manal (2013) p.268

82 »Quantifying and Monitoring Potential Ecosystem Impacts of Geological Carbon Storage”
8 QICS Project (2013)

8 The Guardian "World's First Ccs Leak Experiment Completed in Sea Off Scotland" (2012)
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There have not yet been many experiences on what kind of damage leakage can lead to. This
might be because of the low numbers of active CCS projects in the world. It is important to
recognise the possibility of damage to soil, water, air and ecosystems in event of a leakage. In
the worst-case scenario it could lead to large reversed effects on the biodiversity. However,
the risk of leakage from the storage site is small according to the IPCC special report; hence,
the risk of environmental damage from seepage is low.

6.3.3 Social

There might be an increased need for employees with the implementation of a CCS project.
This can create new job opportunities. The capture facilities may need resources to run the
capture plant, as well as storage site needs to be monitored frequently after injection. This can
give a secure job situation for several years.

Also more short-term jobs related to the building and construction of the facility and
infrastructure may be needed. These building processes will take several years, and can give
valuable experience. This can be a good contributor to the growth of local communities.

With more workplaces, there is a possibility for a more stable economic situation. Especially
long-term jobs can create a safe income for the employees. If the project is implemented in a
community where the unemployment rate is high, more job opportunities are essential to
increase the welfare of the citizens. This can contribute to poverty alleviation. By creating
more jobs and securing reliable salaries for employees, there will hopefully be a reduction in
the poverty level.

With a new and more advanced technology flow integrated through the project activity, it can
help reduce accidents and make the workplace safer. But this requires that the project
participants take such an initiative to improve health and safety. A solution can be to integrate
programs to secure the health and safety conditions for the workers. If this is done, the project
activity can improve health and safety at the facility.

The required risk and safety assessment is not only concerning the geological storage site, but
shall also assess “potential impacts on human health and ecosystems in proximity to the
proposed CCS project activity” cf. Appendix B Section 2 Paragraph 6. A thorough assessment
can also contribute to health and safety improvements.

6.3.4 Economic

The production of natural resources in a non-Annex I country can secure the energy supply
and be economic beneficial for the country. Non-Annex I countries are not obligated to
reduce their emissions as they do not have any commitments under the Kyoto Protocol.
Implementing a CCS facility through the CDM on an existing fossil fuel facility will however
be beneficial for the climate. But it will also make the energy produced cleaner. This energy
can possibly be more attractive on the market. When the energy is produced in a more
environmental friendly way, the incentives to buy e.g. fuel can be higher than fuel from a
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power plant with no CCS facility. This might raise the attractiveness of the energy produced,
and become economic beneficial for the country.

Investments flows in the non-Annex I country can lead to economic growth. Experience
indicates that for CCS in industrial applications, it is more likely that investments will flow
when the sector has a confident outlook®>. A CCS facility makes it possible to reduce the
carbon footprint from fossil fuel usage; this may give an incentive of a confident outlook for
the energy produced at the facility. This can encourage investors to invest in these projects.

Further if the project is a governmental priority in the region, it can increase the investors’
confidence in the project.®® Because of the high requirements on national laws and regulations
in these projects, it must be a governmental priority in order to make it possible to implement.
The established regulations can create a safer ground for developing CCS projects beyond
CDM. It can also decrease the potential of disputes, and make the investments less risky.

CCS projects are advanced and require significant resources to implement. The project can
contribute to insight in “know-how” and different technologies related to CCS. However, this
requires training and education in the relevant sectors, e.g. engineers and geologists. It can be
raised a concern to the fact that the procedures are to advance, and therefore foreign workers
with the relevant experience in practice will do the work related to the CCS facility. Local
content might be especially challenging in the least developed countries, where education is a
special privilege. A potential outcome can be that the CCS project contributes to a reduction
in the GHG-emissions, but not to technology transfer and education. This can decrease the
contribution to sustainable development through the project.

A solution can be to integrate education programs. If the project participants educate
employees, the CCS project may contribute to raise the education level in the community.
This would be essential not only for the specific project, but also for similar projects. A higher
education degree may lead to additional economic and social growth. This might also
important technology transfer, and help developing the industry in the country.

However, one crucial aspect of technology transfer is the fact that most technologies are
protected with intellectual property rights. A challenge is that technology transfer may take
place through licensing of a patented technology. This licensing takes place if the technology
developer and the exploiter of the technology reach a licensing agreement. Some of these
agreements may pose burdensome conditions for the exploiter of the technology, which in this
context are non-Annex I countries®’. It can be raised a concern if the technology really are
transferred if it is protected by patent rights, that limits the use of the technology.

UNFCCC Article 4.5 states that one of the commitment for the Annex I countries are “(...)
the transfer of, or access to environmentally sound technologies and knowhow” to developing

8 International Energy Agency "Global Action to Advance Carbon Capture and Storage, a Focus on Industrial Applications:
Tracking Clean Energy Progress" (2013)

% Ibid.

87 Haugen, Hans Morten (2012) Chapter 8
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countries. However, the UNFCCC does not address or mention the problem with protected
technologies™.

The protection of technologies may be a barrier to implementation of CCS projects beyond
the CDM. CCS is a new technology, and the development of it has been, and is very
expensive. This makes it likely that it is protected with intellectual property rights, and the
developers owning the patent is not necessarily interested in “learning” it to developing
countries. If this is the case, the technology is not really transferred, in that extent that the host
Party can implement the technology beyond the project. Another consequence of a protected
technology can be limited job opportunities for the local communities. Because of the
protection of the technology there might be a higher number of foreign workers at the facility.
This may compromise the creation of new job opportunities, as well as education in the
relevant sector.

It should be noted that CCS represents a cost element and non-Annex I countries have no
obligations to reduce their CO, emissions. This situation will probably not remain; hence
clean energy production will be a necessity for all countries in the foreseeable future. CCS
under the CDM should consequently be regarded over a longer period; hence CCS could
reduce the cost of electricity and consumer bills. Evidence from the IEA shows that without
CCS, the cost of meeting a 50% global CO, reduction target by 2050 would increase by
40%"°. In other words; inclusion of CCS within a mix of low-carbon technologies is the
lowest cost route to decarbonisation.

6.4 Summary

Currently there are no minimum requirements on how to assist in achieving sustainable
development in the CDM. One reason might be the wide wording of the Kyoto Protocol
Article 12.2. Another reason, might be to secure the host Party’s sovereignty and prerogative
to define sustainable development in their country.

The sustainable development tool is an important and helpful factor when assessing whether
the project is sustainable. A project activity is often a good contribution in some areas, but
less sustainable in others.

Globally, CCS can be seen as an important climate mitigation tool, in order to meet the
increasing global energy demand, as well as reduce emissions from fossil fuel production.

Locally, CCS projects can have both positive and negative impacts on sustainable
development in non-Annex I countries. If the project participants are willing to implement
programs to engage the local community, it can lead to important improvements in the local
communities. This can be done through technology transfer, education, work places and safer
working conditions. In the long run, this can help reduce poverty and contribute to economic
growth in the non-Annex I country. In relation to the environmental impacts there are some

88 11
Ibid.
% Zero Emissions Platform “ZEP 2013 EIA World Energy Outlook press release” (2013)
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concerns relating to the placing and building of the CCS facility and infrastructure. These
concerns may however be reduced in some extent by a comprehensive environmental impact
assessment. With pursuing a careful assessment and detecting negative impacts in an early
stage of the project, it can help address and avoid some of these negative impacts.

7. Conclusions

This thesis has reviewed CCS projects in the CDM with emphasis on special issues related to
additionality and sustainable development. CCS in the CDM is at an early stage. CCS as a
project activity has wide attention, but still a very political flavour. It has been challenging to
identify specific legal and regulative issues since this framework is still under development,
and will depend on inter alia experience from concrete projects. A further development of
CCS project in Annex I countries will also identify barriers which must be taken into
consideration for CCS in the CDM.

A review of the CCS modalities and procedures shows that many challenges relating to CCS
projects are addressed, and in some extent resolved. The regulatory framework presents
comprehensive requirements for the participants to fulfil in order to implement a CCS project.
This helps ensuring the integrity of the project, but comprehensive requirements may also
represent a barrier for implementation of new CCS projects.

In order to ensure the additionality of the project, it is important to determine and assess
whether the project would be implemented without the CDM. With the current status on CCS
projects, this seems less likely. But it is important to recognise the possibility, to demonstrate
that the project is beyond business as usual; hence additional.

The specific challenge relating to the risk of seepage and additionality of the project is solved
with a reserve account and special procedures in an event of net reversal of storage. High
requirements on financial provisions to address net reversal of storage may however be seen
as a barrier for investors.

The project participants have to agree on the allocation of liability before the project starts. If
it is decided that the long-term liability rests with the host Party after termination, they are
responsible to make up for any released CO; if seepage occurs after termination, to secure the
additionality of the project. A possible way to release some of this long-term liability burden
can be by establishing a fund to give the host Party financial support in case of seepage.

CCS projects may contribute to sustainable development in non-Annex I countries.
Uncertainties on the term sustainable development make it difficult to determine whether the
project has contributed or not. The prerogative of the non-Annex I country to define their
sustainable development give an opportunity to set very demanding or less demanding
requirements for the sustainability in the country.

To maximise sustainable development benefits from projects, it requires willingness from the
Annex I countries to offer important education, technology transfer, “know-how”, and safety
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procedures through the project. Providing programs to educate employees can create a higher
degree of education. Offering jobs in relation to the project can give a secure income, which
might lead to poverty alleviation. The minimum standards non-Annex I countries set on
sustainable development and the willingness from Annex I countries to offer solutions that
will assist in achieving these standards, will be a crucial factor to make these projects more
sustainable. In order to reach one of the main purposes with the Kyoto Protocol Article 12, to
assist in achieving sustainable development, there is a need for cooperation and eagerness
from both parties.

In general the inclusion of CCS in the CDM, and the CCS modalities and procedures are a
clear indication that the COP and CMP recognises the technology as an important tool in
climate change mitigation. The framework establishes an international standard for the
implementation of CCS projects, which is an important milestone for the development of the
CCS technology.

The inclusion of CCS in the CDM is a result of many years of negotiations between the
parties to the Kyoto Protocol; hence, an expression of a common consensus that CCS projects
in non-Annex I countries are an important contribution to combat climate change. It is yet to
see how CCS projects in the CDM will be implemented and realised in practice.
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