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1. Executive summary

Climate change imposes significant risks on our society ranging from water and food
insecurity to political and security risks. To mitigate these risks, many countries
adopted compulsory carbon pricing mechanisms. On the voluntary side, the Article 6 of
the Paris Agreement has several mechanisms allowing countries to meet their
Nationally Determined Contributions (NDC), raise their climate ambition, and promote
sustainable development by providing means of financial and capacity building
support.

The currently witnessed and accelerated climate change significantly impacts the
developing countries with limited capacity for adaptation and emissions mitigation.
This includes Iraqg which already facing grave challenges of rising temperatures, and
water scarcity.

This article analyses the potential to create monetary value to help Iraq adapt to
climate change and meet its NDC by adopting Article 6 mechanisms as a tool and
offers several recommendations to the Iraqi government.

We analyse Article 6.2 and Article 6.4 mechanisms providing deep understanding of
their specifications. This includes the potential use and trade of Internationally
Transferred Mitigation Outcomes (ITMOs) and Article 6.4 Emission Reductions (A6.4
ERs) along with their governing rules, accounting methods, allowed projects, carbon
credits registry and verification and monitoring systems, and share of proceeds,
amongst others.

We find that Article 6 carbon credits mechanisms are valuable to Irag and developing
countries if environmental integrity and the quality of carbon reduction projects are
maintained which in turn keep carbon credits prices high enough to provide sufficient
revenues for adaptation and mitigation programmes. In line with this, we provide the
following recommendations to the Iraqgi government, although these are transferable to
many developing countries:

e Article 6.2 ITMOs accounting methods: for countries with single-year NDC
target and selling ITMOs, using trajectory accounting method when applying the
corresponding adjustment is preferable over the average method due to its
flexibility and allowing higher ITMOs selling in comparison. However, the
averaging approach is simpler and less costly.

e The opportunity cost of selling ITMOs: we recommend covering the opportunity
cost of selling authorised carbon credits now where their price can be
significantly costly in the future when they may be needed to meet the NDC. This
is an addition to considering revenue-sharing percentage with private operators.

e Rules to maintain the ‘additionality’ principle: we recommend carrying out
adequate financial and investment, barriers, policy and regulation and data
availability assessments to maintain the additionality principle for carbon
projects.

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

e Governance and data: We recommend the Iraqgi government to legislate
creating two entities, an authorising body for Article 6.2 activities and a DNO for
A6.4 ERs. The authorising body should develop strategic plans to prepare for
ITMOs trading.

e Emissions double counting: we recommend Iraq to have a well-established
credits accounting and monitoring and validation system that be able to track
the ITMOs and A6.4 ERs created from its projects. The systems may provide
open-access data to project developers, and independent entities to allow full-
transparency.

e Sustainable development co-benefits: we recommend the Iraqi government
to embed meeting sustainable development goals as key criteria in approving
carbon credits projects.

e Humanrights and rights of indigenous people: we recommend the Iraqi
government as well as private project developers to consult the people and
stakeholders that are likely to be affected by the project at the project planning
stage.

e Emission avoidance and removal projects: we recommend the Iraqi
government to prioritise carbon reduction projects, then removals and we do
not recommend dealing with carbon avoidance projects.

e Integrity of voluntary carbon markets and CDM credits: we recommend the
Iraqi government to wait for further development on the integrity of the voluntary
carbon markets.

e Gas flaring and Article 6 credits: we recommend the Iraqi government to work
with private companies to monetise flaring emission reduction through carbon
finance schemes while considering the ‘additionally’ principles.
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2. Introduction

Climate change refers to the long-term and persistent changes in the global climate
patterns driven primarily by anthropogenic activities, including the combustion of fossil
fuels, extensive deforestation, and diverse industrial activities. This leads to effects
such as global warming, rising sea levels, shifts in wildlife habitats, and more extreme
weather events such as heatwaves. Indeed, global weather data already indicates that
2023 is the hottest year on record as shown in Figure 1. These effects impose significant
costs on society' by increasing the prevalence of heat-related health illnesses, water
and food insecurity, people migration and displacement, social inequality, and political
and security risks.
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Global monthly temperature
1940 to 2023

Temperature is compared to the monthly average for 1971 - 2020
Top left circle is 1940 bottom right is 2023, months run clockwise
Annual average temperature is shown by the circle in the middle

Figure 1 Global monthly temperature from 1940 to 2023 2

Under the 2015 Paris Agreement on climate change, most countries committed to work
together to keep the increase in global average temperature below 2°C compared to
pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5°C.
Participating countries have defined their Nationally Determined Contributions (NDC)
plans which outline their contribution to the global efforts as well as the policy
mechanisms needed to meet their targets. Iraq has committed to achieve 1-2%
unconditional emissions reduction and up to 15% (pending international support and
funding) between 2021 and 2030 compared to business-as-usual scenario®.

However, climate change is widely considered as a free-market failure (i.e., negative
externality)®. This is because the impact and costs of the emissions produced by trading
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carbon-intensive products falls on future generations and everyone in society including
those who are not part of the economic transactions that drive greenhouse gasses
emissions. In fact, the sellers and buyers of the traded carbon-intensive commodities
pay little - if any — emissions cost to reverse these impacts °. Nevertheless, developing
countries such as Iraq are mostly affected by accelerated climate change raising
ethical and ‘climate colonialism’ concerns® but also demands for international finance,
funding, and support to help in mitigating emissions and adapting to climate change.

If greenhouse gases emission is priced to the value of the ‘social cost of carbon’” and
imposed on emitters such that the collected revenues are used to avert climate change
impacts (i.e., benefiting the society), then this could revert the vast externality of
climate change. Carbon pricing methods — or indeed subsidies given to transition away
from carbon intensive production® — have been used since the 1990s but gained growing
interests in the 2000s°®. These are compulsory in the form of emission trading systems
or carbon taxes where businesses are obliged to compensate for their emissions by
paying carbon prices. There are currently 73 carbon pricing initiatives implemented
covering 39 national jurisdictions and 23% of the total global greenhouse gases
emissions inventory'. Although the levels of the carbon pricing have been low
compared to the social cost of carbon required, the Intergovernmental Panel on
Climate Change (IPCC) believes they led to carbon emission reduction in several
countries ',

Article 6 of the Paris Agreement arguably provides several means of mitigating the vast
externality of climate change on a voluntary basis. It provides ways to countries to raise
their climate ambition by creating international carbon mechanisms to encourage state
and private investment in climate change mitigation and adaptation programmes as
well as non-market approaches such as technology transfer and capacity building.

Despite developed countries may achieve most of their NDC via the compulsory
climate pricing routes without the use of Article 6 schemes, the IETA modelling suggest
that this may lead to sub-optimal outcomes with higher cost and no climate benefit for
the following reason:

“If buyers of emissions mitigation can only use a fraction of Internationally Transferred
Mitigation Outcomes (ITMOs) purchases toward meeting their NDC, we find that the
cost of achieving parties’ NDCs rises. In this case, ITMO buyers do more domestic
emissions mitigation, but ITMO sellers reduce their total emissions mitigation. The
result is higher cost with no climate benefit.”"?

Moreover, developing countries including Iraq are severely underfunded particularly for
climate adaptation projects. Iraq is facing grave climate change concerns and is
already forced to adapt to climate change’®. This article, therefore, aims to analyse the
potential to create monetary value to help Iraq adapt to climate change and meet its
NDC in line with Article 6 mechanisms and offers several recommendations in this
regard.

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

3. Article 6 of the Paris Agreement

Article 6 of the Paris Agreement, as shown in Figure 2, contains 9 short paragraphs
providing the overarching principles for countries to voluntarily consider when meeting
their NDCs and ‘promote sustainable development’. It should also be noted that
maintaining ‘environmental integrity’ by delivering net environmental benefit to the
planetis a core principle for this participation. IETA modelling estimates suggest that
meeting the NDC collaboratively for all countries in line with Article 6 rules require
substantially less resources and climate transition costs accounting for a saving of
$250 billion per year in 2030 2,

As seenin Figure 2, Article 6 contains three mechanisms to raise climate ambition.
Article 6.2 allows countries to voluntarily trade of “internationally transferred mitigation
outcomes” (ITMOs) which can be used towards their NDC providing they meet
‘environmental integrity’ and ‘transparency’ principles while having robust governance
and accounting system. For example, the Iraqgi government could sell ITMOS to other
countries so they can meet their NDC.

Article 6.4 creates a centralised mechanism to deliver an ‘overall mitigation in global
emissions (OMGE)’ by allowing the participation of private and public institutes. In this
case, private and public Iraqi entities can be involved in the trade. Article 6.4 can be
considered as a second generation of the ‘Clean Development Mechanism’ developed
under the Kyoto protocol.

Article 6.8 is a non-market based mechanism where “mitigation, adaptation, finance,
technology transfer and capacity-building” can be provided to countries to meet their
NDC.

It should be noted, however, that carbon reduction, removal, and avoidance projects
have different meanings and consequences as follows:

e Emission reduction projects: these reduce the actual emissions that are
currently produced by an entity. For example, an industrial site that normally
emits a lot of carbon dioxide, if this site installs a new technology that makes its
processes cleaner and emits less CO,, that is an emission reduction project.

e Emission removal projects: these projects focus on removing greenhouse gases
out of the atmosphere. One common example is planting trees. Trees absorb
CO, as they grow, so by planting more trees, one actively removing CO, from the
air (although one should be careful with the permanence of the removal and the
storage lifetime).

e Emission avoidance projects: these can be defined as “the potential emissions
reductions from projects that reduce emissions compared with the most likely
course of action — the baseline scenario”'. This is controversial for
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implementation and sometime defies environmental integrity as it is extremely
challenging to define the baseline scenario.

However, given the importance of Article 6 to the Paris Agreement, its precise rules and
guidance are still under development and will be negotiated againin COP 29 in Baku.
The next sections provide further details on the key specification and requirements of
Article 6.2 and 6.4 (up until COP 29) before discussing the key concerns about their
implementation.

The purpose of Article 6
is to raise ambition

This explains that

Article 6 _ icipation i i
This means climate action SR e Partlc}patlchn in Article 6
I ize that some Parties choose to pursue volunmry/cooperahon in the Is optiona
should deliver real benefits —— el - i hlgher_/J n
to the atmosphere \\ their _mitigation and_adaptation actions and to promote sustainable development and
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mechanisms for cooperation, = determined contributions, promole inable devell and ensure envi 1 for example
via country-to-country trading integrity and p in and shall apply robust acccunnngi\
ensure, inter alia, the@yoidance of double with guid: adopted by
a the Conference of the Pasties se th_e’rﬁe/eﬁofthe Parties to this Agreement. T~ This and other provisions using the
This means that emissions reductions /’"r/éi The use of internati s Jd‘ﬂ;;‘;:;’"" word “shall” are legally binding
must only count towards one country’s determined contributions under thls Agreement shall be voluntary and aut . o . .
targets, with “corresponding adjustments” pammpatmg Parties. — Article 6.2 trading is designed to help countries
. — meet their climate pledges (NDCs
reflecting the trade \44 Q mechamsm ’to contribute to the mitigation of h gas issi and pledges ( )
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a new international carbon market by Partics on a voluntary basis. It shall be supervised by a body designated by the
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(a) To promote the mitigation of | gas emissi while fostering supervised by a UN body
sustainable development; T
(h) To i ivize and facilitate participation in the mitigation of b gas

This mechanism is designed ______——¢missions by public and private entities authorized by a Party;
to engage the private sector
(c)  To contribute to the reducllou of emlsslou levels in the host Party, which will

benefit from mitigation activities 1 ductions that can also be used by
another Party to fulfil its nationally detenmned contribution; and

This effectively rules out (@ Todeliven al<ovemll mitigation e
“double counting” ——___ 5. Emission reductions resulting from the referred to in paragraph 4 of this

" Attiele-shall not be used to demonstrate achievement of the host Party’s nationally
determined contribution if used by another Party to demonstrate achievement of its
nationally determined contribution.

“OMGE” means a net increase in ambition,
rather than shifting CO2 from one place
1o another

A fr.actlon of revenue from 6. The Conference of the Parties serving -as the meetmg of the Parties to thls
Amd? 6.4 tradlng is to b'e Agreement shall ensure that a@m of the p m ities under the b
set aside for admlnlstratlon referred to in paragraph 4-of this Article is used—!o ver administrative expenses as well as
and the Adaptation Fund _to assist-developing country Parties that are particularly vulnerable to the adverse effects of
— [ climate change to meet the costs of adaptation. This mechanism is subject

: A 5 % % to rules agreed by the COP
Tk The Conference of the Parties serving as the meeting of the Parties to this

Agreement shall adopt rules, modalities and procedures-for the Techanism referred to in
paragmph 4 of this Article at its first session.

8. Parties recognize the importance of integrated, holistic and balancedmon-market‘

This third Article 6 mechanism promotes (approaches, being available to Parties to assist in the impl ion of their nationally
“non-market” cooperation, where no < determined contributions, in the context of sustainable development and poverty
trade is involved, such as development aid /  eradication, in a coordinated and effective manner, including through, inter alia, mitigation, ____ This is broad and could
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approaches shall aim to:
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Figure 2 Article 6 of the Paris Agreement and Carbon Brief explanation™
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3.1 Article 6.2

While the Paris Agreement defined the general principles of Article 6, the precise details
were left undecided. Article 6 general framework took 6 years of negotiations (with
significant compromises from several nations) until the agreement at COP 26 in
Glasgow. Essentially, parties agreed that the ITMOs of Article 6.2 should be real,
verified, and additional such that they result in overall reduction or removals — but not
avoidance - of greenhouse gases emissions and the prevention of double-counting. It
also includes the requirement to create carbon measurement systems to ensure the
transparency of ITMOS by meeting social and environmental standards and reducing
the risk of non-permanence of mitigation projects. The development of such systems
and infrastructure may take years and could be available in 2030 €.

Table 1 presents the key aspects of Article 6.2. It shows that only parties who are
signatory to Paris Agreement and have submitted their 15* NDC can trade ITMOs and the
‘corresponding adjustment’ — that is having a transparent accounting system to ensure
emissions are not double counted — always must be made if ITMOs are authorised by
the host party. Other key aspects include having a measurement, reporting, and
verification (MRV) system to authorise, track, and report ITMOs, registering carbon
credits for the projects via a global registry platform, and most-importantly; rule-making
regarding the types of projects countries can do, and the carbon credits involved are
decided by the host country with minimal supervision or review by the UN technical
experts.

Figure 3 shows a high-level example of how ITMOs can be traded between Iraq and the
UK while making the corresponding adjustment. If Iraq’s baseline emission is 100 tCO,
with the requirement to meet its NDC in that year (i.e., carbon budget) is 90 tCO,, and
Iraq authorised a project that reduces emissions by 30 tCO,, then Iraq can use 10 tCO,
emission reduction towards its NDC (100-10 =90 tCO.) and sell the remaining 20 tCO.
as ITMOs to the UK. The UK, in turn, can use the 20 ITMOs to meet its NDC while Iraq
must adjust its emission inventory to 90 tCO; such that the 20 ITMOs will not be
counted towards Iraqg’s inventory or next carbon budgets.

Some countries already formulated bilateral agreements to trade and transfer ITMOs.
Ghana and Vanuatu formed bilateral agreement with Switzerland to create emission
reduction projects that generate ITMOs while training thousands of rice farmers ".
Other pioneering ITMOs providers include Peru, Senegal, New Guinea, and Cambodia
while ITMOs buyers include Japan, Sweden, Singapore and South Korea'®.
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Table 1 Aspects of Article 6.2 of the Paris Agreement

Aspect

Explanation

Participation body

Only parties with signed and in place NDC.

Nature of trade

Country to country cooperation (authorisation of
ITMOs)

Carbon credits registry and
verification

Via an international platform: ‘Centralized
Accounting and Reporting Platform’.

Corresponding adjustment
needed?

To avoid double-counting, parties must always adjust
their emissions inventory when they trade carbon
credits.

Monitoring systems

Parties must have monitoring systems to authorise,
track, and report ITMOs use towards NDC.

Type of projects allowed

Each party is free to define appropriate projects that
are eligible for Article 6.2 authorisation providing
these are emission reduction and removals only.

ITMOS baseline year

2021 onwards.

ITMOS units

tCO.e or kWh consistent with NDC.

ITMOS expiration date

Yes, in line with the use of ITMOs in an NDC (i.e.,
expires once ‘corresponding adjustment’ is made).

Mandatory ITMOs
cancellation or ‘share of
proceeds’ contribution for
adaptation funds?

Both are not required but encouraged.

Overall Governance body
and rule-making

Government or ministry with 3™ party auditors with
minimal checks / review provided by the UN technical
experts. Countries can classify bilateral trades
information as ‘confidential’.

From When ITMOs can be
traded?

From 2021 onwards.
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(interim) reported for reported for
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Figure 3 Example of trading Article 6.2 ITMOs between two countries.

3.2 Article 6.4

Article 6.4 will create a global carbon market governed by a Supervisory Body, where
public and private actors can develop projects which could generate credits known as
‘Article 6.4 Emission Reductions (A6.4 ERs)’. A6.4 ERs cannot be traded until the
formation of a 6.4 registry system which is expected by 2025. A6.4 ERs should also
ensure environmental integrity by being real, verified, additional and not double
counted.

Table 2 shows Article 6.4 key aspects. The key difference here compared to Article 6.2
is the central market oversight and rule-making by the UN that oversees credit registry
and issuance as well as more involvement for the private sector. Essentially, if A6.4 ERs
are approved and authorised by the country where the emission reduction / removal
project occurs and the UN Supervisory Body, and corresponding adjustments are
made, they become ITMOs. Moreover, A6.4 ERs contribute 2% and 5% to share of
proceeds for OMGE and adaptation fund respectively. This means that 2% of credits
will be automatically cancelled from a transaction to maintain the OMGE and 5% of the
transaction value will be dedicated to the adaptation fund.
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Table 2 Aspects of Article 6.4 of the Paris Agreement

Aspect

Explanation

Participation body

Public and private institutes, and individuals.

Nature of trade

Free

Carbon credits registry
and verification

Via an A6.4 ERs central registry (to be developed).

Corresponding
adjustment needed?

Yes, if the A6.4 ERs are authorised for international trade by
the host country.

No, if A6.4 ERs are not authorised for international trade by
the host country.

Monitoring systems

Participants must have monitoring systems to track and
report A6.4 ERs.

Type of projects allowed

Emission reduction follow the methodologies as approved by
the Supervisory Body,

Emission removal (to be decided)

A6.4 ERs baseline year

Not started yet.

A6.4 ERs units

tCOze

A6.4 ERs Crediting Period

10 years or 5x3 15 Years

Mandatory ITMOs
cancellation or ‘share of
proceeds’ contribution for
adaptation funds?

Share of proceeds for OMGE = 2%

Share of proceeds for adaptation fund = 5%

Overall Governance body
and rule-making

UN Supervisory Body.

I

Parties must assign a ‘Designated National Authority (DNA)
for A6.4 projects approval authorisation.

When A6.4 ERs can be
traded?

2025 onwards (expected)

Figure 4 shows how A6.4 ERs can be used in different routes. A project developer in Iraq
who wants to sell A6.4 ERs have three options. First, if the A6.4 ERs are authorised by
Iraq for international trade such that is makes a corresponding adjustment to its NDC,
then these credits can be used by another country towards its NDC (i.e., they become
ITMOS), or an aviation entity uses them in the Carbon Offsetting and Reduction Scheme
for International Aviation (CORSIA) or a private company buys them to offset its

10

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0



https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

emission. Second, if these A6.4 ERs are not authorised by Iraq for international trade,
then Irag government can buy and use them towards its NDC, or private actors buy
them to comply with the compliance carbon pricing schemes in Iraq (which is still an
Iraqi policy mechanism so it will still be counted towards Iraq’s NDC), or a private
company buy them and claim it has contributed to meeting Iraqg NDC but cannot count
them for its carbon offsetting. The involvement of private parties with authorised or not
authorised A6.4 ERs essentially mean there are trade opportunities in the voluntary
carbon markets (VCM). Third, if this type of project is not approved by Iraq, this falls
outside the scope of Article 6 thus may arguably have a role in the international VCM.

A project developer in Iraq
wants to sell 'A6.4 ERs'
from its 'carbon reduction’
project in line with the
Supervisory Body rules.

P TN

'A 6.4 ERs' are authorised

0 q Iraq does not approve this 'A6.4 ERs' are not
for international trade by e ] ds i horised f
Iraq and Iraq applied type of project towards its . aL[t orised for
NDC international trade by Iraq

corresponding adjustment

l l l

1. Another country buy the 'A6.4 ERs' and use them The credits are 1. Iraq can buy and use the 'A6.4 ERs' towards its NDC.
towards its NDC. not 'A6.4 ERs' and 2. Private actors in Irag can buy the 'A6.4 ERs' for use in

2. An aviation entity buy the 'A6.4 ERs' for use in the e heve A el i 'Irag's compliance market' (still counted towards Iraq
CORSIA market. y NDC).

3. A private company buy the 'A6.4 ERs' and make a the Voluntary 3. A private company buy the 'A6.4 ERs' and claim that is
'compensation' or 'carbon neutrality' claim. Carbon Market. has contributed to meeting Iraq NDC.

Figure 4 Article 6.4 emission reduction credits routes.
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4. Discussion of the key issues of
Article 6 and recommendations to the
Iraqi government

This section discusses the key issues and obstacles of Article 6 that are still being
considered in COPs’ negotiations and provides key recommendations for the Iraqi
government to harness Article 6 mechanisms and trading in line with its sustainable
and economic development plans.

4.1 Article 6.2 ITMOs accounting methods

As discussed in section 3.1, having a robust accounting system when trading ITMOs is
necessary to track countries’ progress towards achieving NDC and to provide details
about the emission reduction projects considered. There are inherent differences in
countries’ NDC in terms of the NDC target (economy-wide emission reduction or just
emission intensity reduction), target year (single-year or multi-year), timeframe for
implementation, and scope and coverage of activities and sectors. For instance, not all
NDC targets are expressed in emission reduction in tCO.e or in absolute metrics. As
such, there are different accounting methods to implement the corresponding
adjustments of the ITMOs which in turn affects the NDC achievement.

Considering Iraq has a single-year NDC target which is to reduce 1-2% of its total
emissions in 2030 compared to business-as-usual emissions in 2021, and that Iraq is
likely to be a seller of ITMOs, Iraq can use the averaging or trajectory approach in
applying the corresponding adjustment of ITMOs as follows:

e Averaging approach:

Assuming, for illustration purposes, Iraq baseline emission in 2025 is 4000 tCO.e and
this reduces slightly over the years 2026-2030 reaching 3950 tCOze in 2030 as shown in
Table 3 (Gross emissions). In practise, it is difficult to estimate accurately the
emissions projection as this is function of population, GDP, policies, and other
parameters that sophisticated models can be used for that'. In this case, Irag would
need a reduction of 1-2% of the 4000 tCO.e (i.e., reaching 3920 tCO.e) or up to 15%
voluntary reduction of the 4000 (i.e., 3400) to achieve its NDC.

Table 3 shows an example where Iraq sells ITMOs starting from 300 credits in 2026 and
ending of 100 credits in 2030. The ‘Corresponding adjustment amount’ is calculated by
taking the cumulative ITMOs sold divided by the ‘Year count’. Then, this is added to the
‘Gross emissions’ resulting in the ‘final adjusted emission balance’. It shows that, given
the assumptions, Iraqg would have an adjusted emission of 3510 in 2030 compared to
the compulsory target of 3920 meaning the NDC is achieved. However, the voluntary
NDC target is not achieved (3510>3400). In this case, Irag would either need to sell less

12

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

ITMOs or reduces further its ‘Gross emissions’. It is worth noting that this approach
results in a ‘Cumulative ITMOs sold’ of 1050 while the total ‘Corresponding adjustment
amount’ made to Iraqg’s baseline is ~1231.

Table 3 An illustrative example of ITMOs accounting system and NDC achievement

(Averaging approach)
Year 2025-base | 2026 | 2027 2028 2029 2030
Year count 1 2 3 4 5
ITMOs sold 300 200 200 250 100
Cumulative 300 500 700 950 1050
ITMOs sold
Corresponding 300 250 233.3 237.5 210
adjustment
amount
Gross emissions 4000 3800 | 3700 3600 3400 3300
Final adjusted 4000 4100 | 3950 3833.3 3637.5 | 3510
emission balance
NDC target 3920 (2%)

3400 (15%)

e Trajectory approach:

In this approach, we keep the same ‘Gross emissions’ and ‘ITMOs sold’ assumptions
used in the ‘Averaging approach’ for Iraq as shown in Table 4. Here, Irag would need to
create ‘Emission trajectory’ or ‘carbon budgets’ over the NDC years which is produced
using a baseline of 4000 then decreasing gradually till 2030. As shown, this would result
in a final total adjusted emission balance for Iraq of 18850 compared to 19900 in the
trajectory meaning Iraqg can meet its NDC while selling the same amount of ITMOs as
before with no extra corresponding adjustment made. Moreover, Irag would meet the
NDC for each year except 2026 (see the Emissions trajectory for each year compared to
the ‘Final adjusted emission baseline’).

Table 4 An illustrative example of ITMOs accounting system and NDC achievement

(Trajectory approach)
Year 2025-base | 2026 2027 2028 2029 2030 Total
Year count 1 2 3 4 5
Emissions 4000 4000 3990 3980 3970 3960 19900
trajectory
Gross 4000 3800 3700 3600 3400 3300 17800
emissions
ITMOs sold 300 200 200 250 100 1050
Final 4000 4100 3900 3800 3650 3400 18850
adjusted
emission
balance
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Recommendation 1: when considering ITMOs accounting method and NDC
achievement, we suggest using a ‘trajectory’ approach to maximise ITMOs sold and
thus economic benefits for Irag while meeting the NDC. This requires accurate
national inventory emissions data along with energy and emissions projection and
accurate bottom-up integrated assessment modelling to estimate Iraq’s emission
trajectory patterns or the carbon budgets. Alternatively, however, the averaging
approach is simpler and require less resources.

4.2 The opportunity cost of selling ITMOs

The cost of emission reductions projects usually has capital, operation, and
monitoring, reporting and verification cost. When these projects are authorised to
generate ITMOs, the final costs will vary and depends on project type, activity,
location, co-benefits value, and other market preferences. However, countries must
estimate the additional ‘opportunity cost’ which represents the cost of the
corresponding adjustment made as they will need to achieve the NDC in the future
at higher price.

Authorised carbon credits that developing countries selling now should reflect the
more-costly price of the credits in the future that they may buy when meeting their
own NDC later. This practice will then increase the overall cost of meeting the NDC.

Figure 5 shows a theoretical Marginal Abatement Cost curve representing nine
mitigation options with their prices. Those options represent different emission
reduction activities available to Irag. While the market may determine the optimal
cost of ITMOs at 10$/tCO.e, meeting the country’s NDC goal may require selling at
least at 40$/tCO2e or higher. It should be noted that this NDC goal cost should be
informed using accurate whole systems modelling for Iraq.

Suppose lraq will vary its NDC contribution over time (2%,4%,15%, and 30%) as
shown in Table 5 while keeping the same project cost at 10$/t and selling 1 million
tonnes of ITMOs in all scenarios. We assume the NDC cost to start at 12 $/tCO.e,
then increasing to 15,18, and 25 (this should be informed using whole-systems
modelling). The increase in the percentage of emission reduction (New NDC
reduction) will be the (ITMOs sold + the NDC original contribution) over the baseline
emissions. Then, the opportunity cost is the new NDC percentage reduction over the
original NDC percentage reduction multiplied by the NDC cost. The final ITMOs cost
are the project cost and the opportunity cost.

We see increased opportunity costs and final ITMOs costs with more ambitious
scenarios. A 2% emission reduction NDC target make the total project cost of
US$24.4 while a 30% NDC target increases the project cost to US$35.33. This is also
true if the ITMOs sold increase. If the NDC cost reduces, then we could see reduced
ITMOs costs allowing for more ITMOs to be sold. It is therefore imperative to
accurately account for the NDC and opportunity costs when assessing the choice of
further climate ambition scenarios.
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Figure 5 Marginal abatement cost for different mitigation options with NDC target cost.

Table 5 An illustrative scenario for raising NDC goal and the opportunity costs needed.

Iraq Project | NDC | NDC NDC | ITMOs | New Opportunity | Final
baseline cost goal | reduced cost | sold NDC cost ITMOs
emissions | ($/t) (%) emissions | ($/t) | (mt) reduction | ($/t) cost
(mt) (mt) (%) ($/1)
250 10 2 5 12 1 2.4 14.4 24.4
250 10 4 10 15 1 4.4 16.5 26.5
250 10 15 37.5 18 1 15.4 18.48 28.48
250 10 30 75 25 1 30.4 25.33 35.33

One approach to reduce or eliminate the opportunity costs is by disapproving emission
reduction projects with costs higher than the optimal NDC cost. In practise, this could
be difficult as technology costs change over time and limit the scope of projects.
Alternatively, Iraq could sell more ITMOs and compensate for them using A6.4 ERs that
are not authorised for international trade (see Figure 4).

When considering opportunity and NDC costs, along with the ITMOs corresponding
adjustments, governments should consider the fair share of revenue percentage with
private projects developers. This percentage maybe defined through comprehensive
cost-benefit analysis of the projects. Zimbabwe government, for instance,
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implemented 30% government revenue share into law when considering carbon credit
trading %°.

Considering Irag’s historical emission is another important factor in deciding the
opportunity costs and the NDC emission reduction ambition/level. Figure 6 shows the
historical greenhouse gas emissions data for Iraq from 1990 till 2020. It shows a steep
increase in emissions between 2006 and 2019 mainly due to population increase. We
used an Autoregressive Integrated Moving Average (ARIMA) model to extrapolate these
emissions data to the future. This shows that by 2030, Iraq emissions may reach nearly
300 MtCO2e compared to 262 MtCO2e in 2020. Therefore, if Irag needs to meet its 2%
emissions reduction in 2030 compared to 2020 (baseline year), then its total emissions
in 2030 must be 257 MtCO2e. However, since it is predicted to be 300 MtCO2e (let us
assume due to further population increase and ITMOs selling), then Iraq would have to
abate (300-257=43 MtCO2e) to meet its NDC. This means nearly 16.4% emission
reduction compared to 2020 level rather than 2%.

Total Greenhouse Gas Emissions Forecast (1990 - 2030)

300} —e— Historical Data
Predicted Data (ARIMA)

250

200

150}

Emissions {MtCO2e)

100

1990 1995 2000 2005 2010 2015 2020 2025 2030
Year

Figure 6 Irag’s historical emissions based on Climate Watch data?'and modelled future
emissions level in a business as usual scenario.

16

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

Recommendation 2: we recommend careful planning for raising climate ambitions
and selling carbon credits by accounting for the opportunity costs for meeting Iraqg’s
NDC in the future as well as government percentage share of revenue with private
operators. The final cost of carbon credits in the future is likely to be substantially
higher than the project costs.

We also recommend developing sophisticated models to account for NDC costs as
well as thinking of the consequences of business-as-usual scenarios and increased
population on the NDC achievement in 2030. We recommend adopting a
comprehensive plan that assess the impact of selling carbon credits projects in Iraq.

4.3 Rules to maintain the ‘additionality’ principle

Satisfying the additionality principle remains an outstanding issue for Article 6 rules and
methodologies and likely to spark further negotiations because it is fundamental to
ensure environmental integrity. Put it simply, an emission reduction or removal project
is said to be ‘additional’ if the project could not exist without the revenue from selling
carbon credits. This implies if that project occurs or will occur anyway because it is
economically viable on its own without the need of carbon credits, then it is not
additional. However, this is in practise complex because what are the criteria to decide
the project occurred or will occur anyway, who defines that, and what are the scope of
the projects? And would these criteria differ for developing and developed countries?

Since the project host country will need to define the rules for ITMOs approval and
bilateral agreement, the additionality principle is usually assessed on a project-by-
project basis based on combinations of the following assessments:

¢ Financial and investment assessment: to determine the business viability of
the project activities and the revenue sources.

e Barriers assessment: this includes the assessment of the technical, social,
ecological, political, and intuitional barriers and whether these barriers reduces
the expected project revenues such that the revenue provided from carbon
credits fills this revenue gap.

e Policy and regulation assessment: to analyse the current and future policies
and regulations for a country to examine if these could mean the project will
happen anyway.

e Data availability assessment: to examine if the provided project data are
comprehensive enough to allow additionality assessment.

There is also the opportunity for Iraq to create a ‘positive’ and ‘negative’ list of projects
across sectors that satisfy or not the additionality principle. The inclusion of the
projects into these lists should follow rigours criteria such as the potential of emission
reduction, meeting sustainable development goals, social and environmental co-
benefits, and the flexibility in updating the lists periodical. This allows more control for
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Iraq for the type of the projects that can be added to the lists and provides certainty to
investors.

Recommendation 3: Given the high importance of maintaining the additionality
principle for the price and reputation of Irag’s carbon credits, we recommend the Iraqi
government to contract with third-party independent auditors to carry out the
following assessments for each carbon credit project and provide these open-access
to the public:

Financial and investment assessment
e Barriers assessment

Policy and regulation assessment
Data availability assessment

We also recommend create a positive (satisfy the additionality automatically) and
negative list for carbon credits projects across sectors. This should consider sectors,
project types, and technologies.

4.4 Governance and data

Prior to engaging with Article 6 mechanisms, Iraq needs governance in place. This
includes an authorising entity (like ministry or department) to authorise, track, and
report the use of ITMOs along with the development of the National Inventory Report
(NIR) and the Biennial Transparency Report (BTR). Most importantly, since Iraq needs to
create the rules for project approval and authorisation of ITMOs and the bilateral
agreements, this entity needs a comprehensive plan spanning from identifying Iraq
strategic priorities and projects till verification and auditing of these projects.

Since its normally a lengthy process to ratify the bilateral agreement and have an
accounting system in place for ITMOs country authorisation, Iraq is encouraged to start
now and learning from other pioneering countries. Nevertheless, having transparent
and open access data for the projects (that include the ITMOs and the bilateral
agreements) helps to ensure environmental integrity as well as raising the quality of
Iraq’s ITMOs. It is worth remembering that generating poor quality credits will have
significant consequences to the price of these credits as we are dealing with a
competitive voluntary market where the actions of credit buyers (likely developed
countries) will be heavily scrutinised by independent environmental auditors.

For Article 6.4 activities, Irag need to create a Designated National Authority (DNA) that
communicate with the UN Supervisory Body for A6.4 ERs matters. The DNA must
identify the type of the projects and sectors that it considers for approval so that public
and private institutes have the future certainty needed to create the projects in Iraq.
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Recommendation 4: the Iraqgi government to legislate creating relevant entities such
as an authorising body for Article 6.2 activities and a DNA for A6.4 ERs. The authorising
body may have a comprehensive plan as follows:

e Identify the strategic priorities and cooperation partners for Article 6.2 projects
and implement an authorisation procedure;

e Develop rules and guidance for ITMOs;

e Prepare ateam to implement and execute the bilateral agreements;

e Track the ITMOs registry and provide timely reporting;

e Create a criteria to address carbon reversal issues;

e Analyse and communicate the outcomes of the projects and perform third
party validation.

4.5 Emissions double counting

While the developed Paris Agreement rules at COP 26 reduced the risks of double
counting of emissions by applying a corresponding adjustment, there are still some
concerns, particularly with A6.4 ERs. Since most countries have a single-year NDC
target, and they can apply the ‘averaging approach’ for the corresponding adjustment
(see section 4.1), then this creates a double-counting risk if the A6.4 ERs sold in the
CORSIA market. For example, assume a country sells 0 credits from 2021 till 2029, and
then sells 200 credits in 2030 (which is the NDC target year) to an aviation company in
the CORSIA market. The company will claim 200 credits in 2030 while the country will
apply an average corresponding adjustment of 200/10 years = 20 credits, which means
there are 180 credits double-counted.

Recommendation 5: considering that double-counting of emissions undermines the
environmental integrity of the Paris Agreement as well as the monetary value of the
credits, we recommend lIrag to have a well-established credits accounting and
monitoring and validation system that be able to track the ITMOs and A6.4 ERs created
from its projects. The systems may provide open-access data to project developers,
and independent entities to allow full-transparency.

4.6 Sustainable development co-benefits

A key requirement for engagement with the Paris Agreement is the focus on sustainable
development for all countries. While engaging with Article 6 mechanisms, the Iraqi
government may consider approving projects that satisfy the UN sustainable
development goals by embedding well-defined criteria for these goals in the approval
guidance. This increases the value of the credits and their attractiveness to buyers
while delivering high-quality projects for Iraqi citizens.

The Iraqi government may think strategically to identify the carbon credits projects
across all economy sectors and directly engage with private investors for financing and
implementation plans. Examples of projects that satisfy the environmental integrity of
Article 6 and sustainable development goals include:
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e Revitalising Iraq’s manufacturing sector by investing in green energy efficiency
and low-carbon equipment for steel, chemicals, and cement sectors while
creating thousands of jobs for the Iraqgi workforce and reducing imports.

e Creating projects that manages waste products including investing in waste
recycling, waste to energy plants, and biomass use.

e Green buildings which characterise with water savings, sustainable site
development, material selection, energy efficiency and indoor environmental
quality.

Recommendation 6: we recommend the lragi government to embed meeting
sustainable development goals as key criteria in approving carbon credits projects.
This can be done by working closely with the private sector and prioritise issuing a
guidance with clear criteria from now. This raises the quality and the price of carbon
credits.

4.7 Human rights and rights of indigenous
people

A key outstanding issue for Article 6 development is the protection of human rights and
the right of indigenous people. The current Article 6 text does not strongly protect
human rights, local communities, and the right of indigenous people. Where projects
now and in the future affect these groups and other marginalised people, careful
attention must be made to ensure they are protected against any negative
consequences. This include carefully studying project planning, consents, and project
outputs to ensure these are well-aligned with the expectation of those groups.

Itis highly unlikely projects will get accredited and carbon credits bought if carbon
credits projects overlook human rights. Thus, the international community need to put
strong efforts to protect the interests of indigenous people and their cultural heritage
including the marshland people in Iraqg where they are suffering from significant climate
change risks.

Recommendation 7: we recommend the Iraqi government as well as private project
developers to consult the people and stakeholders that are likely to be affected by the
project at the project planning stage. This is to ensure human rights and the right of
indigenous people are protected which will ultimately increase the quality of the
project credits and their price.

20

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

4.8 Emission avoidance and removal projects

The consideration of emission avoidance and removal projects in Article 6 mechanisms
has sparked some debates with outstanding concerns.

If emission avoidance projects are considered, there are serious concerns about
defining the baseline or the counterfactual scenario for these projects. For instance, a
country could say | will retire my coal power plant early and thus | avoided the
theoretical emissions of its operation has it continued to operate, thus | am eligible for
A6.4 ERs. There are countless scenarios like this, and it may be practically impossible
to technically develop unified and fair assumptions for these scenarios.

The main issue with the consideration of carbon removals projects is the monitoring,
permanence of carbon removals and the prevention of reversals. For instance, forest
fire may release back the carbon dioxide stored in the tress after 3 years of trading the
carbon credits. Thisis anissue particularly because carbon dioxide life in the
atmosphere can span hundreds of years. Thus, if removals projects are considered,
they should lead to an equivalent carbon capture time, lead to a net saving of
greenhouse gasses emissions, and account for the life cycle emissions of the removal
process itself.

Recommendation 8: we recommend the Iraqi government to prioritise carbon
reduction projects, then removals and we do not recommend dealing with carbon
avoidance projects which will likely be discouraged by the majority of countries.

4.9 Integrity of voluntary carbon markets and
CDM credits

Outside of Article 6 mechanisms, there are the VCM where private companies buy
carbon credits to offset their unavoidable carbon emissions. There has been wide
criticism to the integrity of the VCM due to issues of double-counting of emissions,
additionality, permanence, transparency, and protection of local people, amongst
others?. Thus, the prices of various carbon credits in the VCM have been significantly
decreasing over the past two years as shown in Figure 7.

To boost the integrity of carbon credits in the VCM, the Integrity Council of the Voluntary
Carbon Markets introduced the Core Carbon Principles (CCP) where labels will be
issued for projects that satisfy these principles. They include effective governance,
tracking, transparency, robust independent third-party validation and verification,
additionality, permanence, robust quantification of emission reductions and removals,
no double counting, sustainable development benefits and safeguards, and
contribution toward net zero transition?:. However, the methodologies and further
technical details still need to be done as well as the actual implementation before one
could judge the efficiency of the proposed principles and the integrity of the VCM.
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Some CDM carbon credits that were issued under the Kyoto protocol maybe allowed
into the markets if they meet Article 6.4 rules. These are estimated to be around 320m
out of 4bn credits®*. Much of these credits have transparency and credibility issues as
they were created under deeply questionable methodologies ?°. Given that Iraq does
not have projects with CDM credits, and they will likely expire, we see no value of
engaging with CDM trading.

8 ($/mt COZe) The Guardian newspaper _ '
publishes story criticizing VCMI unveils Claims
forest carbon credits Code of Practice to
help buyers of offsets
6 ICVCM releases
its Core Carbon
Principles == Platts CAC
4 '\4—\\.’ (Avoidance-based)
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2 ""\1\*‘\ (Nature-based)
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Figure 7 Carbon credits prices in the voluntary carbon markets?.

Recommendation 9: we recommend the lIraqgi government to wait for further
development on the integrity of the voluntary carbon markets before being involved in
projects where carbon credits are utilised in these markets.

4.10 Gas flaring and Article 6 credits

Iraq witnessed a significant increase in the production of associated gas due to
increased oil production. Flared natural gas production reached 2.8 billion cubic feet
per day between in 2016 compared to 1.7 in 2009%’. The amount of gas flared worth
around US$2.5 billion in 2020 and assumed enough to increase the country’s electrical
capacity by 10 GW?#. Nevertheless, the flared gas volumes make 14% of the Irag’s total
emissions.

The current gas price in Iraq is very low, and often the revenue stream from raw gas
sales alone will not be sufficient to make the case financially viable for potential
investors. In addition, market dynamics do not differentiae in price and market access
for associated and non-associated gas. Nevertheless, flaring reduction investments in
Iraq offer environmental benefits and any payment for such benefits will typically have
large impacts on financial viability of projects. Therefore, the importance of carbon
finance in this context cannot be underestimated.
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Recommendation 10: we recommend the Iraqi government to work with private
companies to monetise flaring emission reduction through carbon finance schemes
while considering the ‘additionally’ principles. Moreover, Iraq should consider new
legislations for the oil and gas companies to calculate greenhouse gasses emission
reduction impacts and the associated carbon credits revenue.

5. Conclusion and future work

Climate change imposes significant risks on our society by increasing the prevalence of
heat-related health illnesses, water and food insecurity, people migration and
displacement, social inequality, and political and security risks. To mitigate these risks,
compulsory emissions pricing are introduced in many countries. The Article 6 of the
Paris Agreement, although has not been fully finalised, introduce several voluntary
carbon trading mechanisms allowing countries to meet their NDC and promote
sustainable development.

Accelerated climate change significantly impacts the developing countries with limited
capacity for adaptation and emissions mitigation. This includes lIraq which already
facing grave challenges of rising temperatures, water scarcity, and local immigration.
This article analysed the potential to create monetary value to help Iraq adapt to
climate change and meetits NDC in line with Article 6 mechanisms and offered several
recommendations to the Iraqi government.

We specifically analysed Article 6.2 and Article 6.4 mechanisms offering deep
understanding of their specifications. This includes the potential use and trade of
ITMOs and A6.4 ERs along with their governing rules, accounting methods, allowed
projects, carbon credits registry and verification and monitoring systems, share of
proceeds, amongst others.

We conclude that Article 6 carbon credits mechanisms can be valuable to developing
countries if environmental integrity and the quality of carbon reduction projects are
maintained which in turn keep carbon credits prices high enough to provide sufficient
funding for adaptation and mitigation programmes. In line with this, we provide the
following recommendations to the Iraqgi government, although these are transferable to
many developing countries:

e Article 6.2 ITMOs accounting methods: for countries with single-year NDC
target and selling ITMOs, using trajectory accounting method when applying the
corresponding adjustment is preferable over the average method due to its
flexibility and allowing higher ITMOs selling in comparison. However, the
averaging approach is simpler and less costly.

e The opportunity cost of selling ITMOs: we recommend covering the opportunity
cost of selling authorised carbon credits now where their price can be
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significantly costly in the future when they may be needed to meet the NDC. This
is an addition to considering revenue-sharing percentage with private operators.

e Rules to maintain the ‘additionality’ principle: we recommend carrying out
adequate financial and investment, barriers, policy and regulation and data
availability assessments to maintain the additionality principle for carbon
projects.

e Governance and data: We recommend the Iraqgi government to legislate
creating two entities, an authorising body for Article 6.2 activities and a DNO for
A6.4 ERs. The authorising body should develop strategic plans to prepare for
ITMOs trading.

e Emissions double counting: we recommend Iraq to have a well-established
credits accounting and monitoring and validation system that be able to track
the ITMOs and A6.4 ERs created from its projects. The systems may provide
open-access data to project developers, and independent entities to allow full-
transparency.

e Sustainable development co-benefits: we recommend the Iraqi government
to embed meeting sustainable development goals as key criteria in approving
carbon credits projects.

e Humanrights and rights of indigenous people: we recommend the Iraqi
government as well as private project developers to consult the people and
stakeholders that are likely to be affected by the project at the project planning
stage.

e Emission avoidance and removal projects: we recommend the Iraqi
government to prioritise carbon reduction projects, then removals and we do
not recommend dealing with carbon avoidance projects.

e Integrity of voluntary carbon markets and CDM credits: we recommend the
Iraqi government to wait for further development on the integrity of the voluntary
carbon markets.

e Gas flaring and Article 6 credits: we recommend the Iraqi government to work
with private companies to monetise flaring emission reduction through carbon
finance schemes while considering the ‘additionally’ principles.

Our future work includes developing modelling work to inform the dynamic cost of
meeting the NDC for Iraq as climate ambition increases as well as looking into the
broader aspects of mitigation and adaptation projects in Iraq.

24

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

About the authors

1. Dr Ahmed Gailani is a research fellow in industrial decarbonisation at the UK Energy
Research Centre and the University of Leeds. He is currently undertaking whole system
research to explore how the UK industry can reduce its greenhouse gasses emissions to
reach net zero by 2050.

Ahmed was awarded a prestigious secondment to join the Climate Change Committee
(CCCQC), the UK government independent expert advisory body, receiving funding as
principal investigator. Through the secondment, Ahmed focuses on the modelling
framework on industrial decarbonisation pathways, which will be critical in establishing
the contribution of industry towards emissions in the Seventh Carbon Budget period
and the CCC advise to the UK government.

Ahmed advises the Department of Energy Security and Net Zero on technology and
process representation for the UK industrial sector. Ahmed also was the principal
investigator of an EPSRC research grant titled “Rethinking the Design of Great Britain’s
Capacity Market (RED CAT)”.

2. Dr Ammar Al-Atta holds the position of Environmental Consultant within the Health
and Environment Committee of the Iraq Parliament and serves with the Consulting
Engineering Bureau (CEB) at the University of Baghdad. In this capacity, Dr Al-Atta plays
a crucial role in providing expert advice and guidance on environmental matters to
lawmakers and policymakers.

He received his PhD degree in Environmental Engineering from University of Nottingham,
UK before he worked as a research fellow in Advanced Materials Research Group at the
same institution. During his study, Dr Al-Atta successfully used novel image analysis
techniques to solve a key issue that had hampered the development of continuous
supercritical fluid reactors. This breakthrough led to the development of new reactor
designs.

25

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://eps.leeds.ac.uk/chemical-engineering/staff/9021/ahmed-gailani
https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

References

1. Tol, R.S.J. (2009). The economic effects of climate change. Journal of
economic perspectives 23, 29-51.

2. European Space Agency (2023). Global monthly temperature from 1940 to
2023.
https://www.esa.int/ESA Multimedia/lmages/2023/12/Global monthly temper
ature from 1940 to 2023.

3. Iragi government (2021). Nationally Determined Contributions of Iraq (NDC).
https://www.fao.org/faclex/results/details/en/c/LEX-FAOC205646/.

4. Nordhaus, W. (2019). Climate Change: The Ultimate Challenge for
Economics. American Economic Review 7109, 1991-2014.
10.1257/aer.109.6.1991.

5. Sommer, S., Mattauch, L., and Pahle, M. (2022). Supporting carbon taxes:
The role of fairness. Ecological Economics 195, 107359.

6. Bhambra, G.K., and Newell, P. (2023). More than a metaphor: ‘climate
colonialism’ in perspective. Global Social Challenges Journal 2, 179-187.
10.1332/EIEM6688.

7. Nordhaus, W.D. (2017). Revisiting the social cost of carbon. Proceedings of
the National Academy of Sciences 174, 1518-1523.

8. Bistline, J., Blanford, G., Brown, M., Burtraw, D., Domeshek, M., Farbes, J.,
Fawcett, A., Hamilton, A., Jenkins, J., and Jones, R. (2023). Emissions and
energy impacts of the Inflation Reduction Act. Science 380, 1324-1327.

9. He, P., Chen, L., Zou, X,, Li, S., Shen, H., and Jian, J. (2019). Energy taxes,
carbon dioxide emissions, energy consumption and economic consequences:
a comparative study of nordic and G7 countries. Sustainability 77, 6100.

10.  World Bank (2023). Carbon Pricing Dashboard.
https://carbonpricingdashboard.worldbank.org/map data.

11.  IPCC (2022). Climate Change 2022: Mitigation of Climate Change.
https://www.ipcc.ch/report/ar6/wg3/.

12.  IETA (2023). Modelling the Economics of Article 6.
https://k5x2e9z8.rocketcdn.me/wp-
content/uploads/2023/09/IETAA6 CapstoneReport 2023.pdf.

26

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://www.esa.int/ESA_Multimedia/Images/2023/12/Global_monthly_temperature_from_1940_to_2023
https://www.esa.int/ESA_Multimedia/Images/2023/12/Global_monthly_temperature_from_1940_to_2023
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC205646/
https://carbonpricingdashboard.worldbank.org/map_data
https://www.ipcc.ch/report/ar6/wg3/
https://k5x2e9z8.rocketcdn.me/wp-content/uploads/2023/09/IETAA6_CapstoneReport_2023.pdf
https://k5x2e9z8.rocketcdn.me/wp-content/uploads/2023/09/IETAA6_CapstoneReport_2023.pdf
https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Yasseen, F. (2023). The Gulf: An Appeal for More Coordinated Action on
Climate Change. New England Journal of Public Policy 35, 10.

Vertree (2023). Carbon offsets — avoidance and removals.
https://vertree.earth/knowledge-centre/carbon-offsets-avoidance-and-
removals/.

Carbon Brief (2019). In-depth Q&A: How ‘Article 6’ carbon markets could
‘make or break’ the Paris Agreement. https://www.carbonbrief.org/in-depth-a-
and-a-how-article-6-carbon-markets-could-make-or-break-the-paris-

agreement/.

Asian Development Bank (2020). Decoding Article 6 of the Paris Agreement
Version Il. https://www.adb.org/sites/default/files/publication/664051/article6-
paris-agreement-v2.pdf.

UNDP (2022). Ghana, Vanuatu, and Switzerland launch world'’s first projects
under new carbon market mechanism set out in Article 6.2 of the Paris
Agreement. https://www.undp.org/geneva/press-releases/ghana-vanuatu-and-
switzerland-launch-worlds-first-projects-under-new-carbon-market-
mechanism-set-out-article-62-paris-agreement.

Whitecase (2023). Emerging Fundamentals in Climate Mitigation Through
ITMO Transactions Under Paris Agreement Article 6.2.
https://www.whitecase.com/insight-alert/emerging-fundamentals-climate-
mitigation-through-itmo-transactions-under-paris.

Ahmed Gailani (2023). Reflections on UKERC'’s Participation in the
International Conference on Climate Change in Iraq.

World Bank (2023). State and Trends of Carbon Pricing: International Carbon
Markets. https://openknowledge.worldbank.org/entities/publication/2958244e-
0e36-4eec-91cb-e48536a35d2c.

Climate Watch (2023). What are Iraqg's greenhouse gas emissions and
emissions targets?

https://www.climatewatchdata.org/countries/IRQ?end year=2020&start year=
1990#ghg-emissions.

Romm, J. (2023). Are carbon offsets unscalable, unjust, and unfixable—and a
threat to the Paris Climate Agreement. Philadelphia: University of
Pennsylvania, Center for Science, Sustainability, and the Media.

ICVCM (2023). The Core Carbon Principles. https://icvem.org/the-core-
carbon-principles/.

27

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://vertree.earth/knowledge-centre/carbon-offsets-avoidance-and-removals/
https://vertree.earth/knowledge-centre/carbon-offsets-avoidance-and-removals/
https://www.carbonbrief.org/in-depth-q-and-a-how-article-6-carbon-markets-could-make-or-break-the-paris-agreement/
https://www.carbonbrief.org/in-depth-q-and-a-how-article-6-carbon-markets-could-make-or-break-the-paris-agreement/
https://www.carbonbrief.org/in-depth-q-and-a-how-article-6-carbon-markets-could-make-or-break-the-paris-agreement/
https://www.adb.org/sites/default/files/publication/664051/article6-paris-agreement-v2.pdf
https://www.adb.org/sites/default/files/publication/664051/article6-paris-agreement-v2.pdf
https://www.undp.org/geneva/press-releases/ghana-vanuatu-and-switzerland-launch-worlds-first-projects-under-new-carbon-market-mechanism-set-out-article-62-paris-agreement
https://www.undp.org/geneva/press-releases/ghana-vanuatu-and-switzerland-launch-worlds-first-projects-under-new-carbon-market-mechanism-set-out-article-62-paris-agreement
https://www.undp.org/geneva/press-releases/ghana-vanuatu-and-switzerland-launch-worlds-first-projects-under-new-carbon-market-mechanism-set-out-article-62-paris-agreement
https://www.whitecase.com/insight-alert/emerging-fundamentals-climate-mitigation-through-itmo-transactions-under-paris
https://www.whitecase.com/insight-alert/emerging-fundamentals-climate-mitigation-through-itmo-transactions-under-paris
https://openknowledge.worldbank.org/entities/publication/2958244e-0e36-4eec-91cb-e48536a35d2c
https://openknowledge.worldbank.org/entities/publication/2958244e-0e36-4eec-91cb-e48536a35d2c
https://www.climatewatchdata.org/countries/IRQ?end_year=2020&start_year=1990#ghg-emissions
https://www.climatewatchdata.org/countries/IRQ?end_year=2020&start_year=1990#ghg-emissions
https://icvcm.org/the-core-carbon-principles/
https://icvcm.org/the-core-carbon-principles/
https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

24.

25.

26.

27.

Carbon Brief (2021). COP26: Key outcomes agreed at the UN climate talks in
Glasgow. https://www.carbonbrief.org/cop26-key-outcomes-agreed-at-the-un-
climate-talks-in-glasgow/.

Haya, B. (2009). Measuring emissions against an alternative future:
Fundamental flaws in the structure of the Kyoto Protocol’s Clean
Development Mechanism. University of California, Berkeley Energy and
Resources Group Working Paper No. ERG09-001.

S&P Global (2023). Voluntary carbon market players hope new quality
guidance will boost liquidity.
https://www.spglobal.com/commodityinsights/en/market-insights/latest-
news/energy-transition/072723-voluntary-carbon-market-players-hope-new-
quality-quidance-will-boost-liquidity.

World Bank (2022). Country climate and development report: Iraqg.
https://documentsi.worldbank.org/curated/en/099005012092241290/pdf/P177
6390cfceae0d908ff8073b7e041beab.pdf.

28

https://doi.org/10.33774/coe-2024-gws4b ORCID: https://orcid.org/0000-0003-2163-6211 Content not peer-reviewed by Cambridge University Press. License: CC BY 4.0


https://www.carbonbrief.org/cop26-key-outcomes-agreed-at-the-un-climate-talks-in-glasgow/
https://www.carbonbrief.org/cop26-key-outcomes-agreed-at-the-un-climate-talks-in-glasgow/
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/072723-voluntary-carbon-market-players-hope-new-quality-guidance-will-boost-liquidity
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/072723-voluntary-carbon-market-players-hope-new-quality-guidance-will-boost-liquidity
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/energy-transition/072723-voluntary-carbon-market-players-hope-new-quality-guidance-will-boost-liquidity
https://documents1.worldbank.org/curated/en/099005012092241290/pdf/P1776390cfceae0d908ff8073b7e041bea6.pdf
https://documents1.worldbank.org/curated/en/099005012092241290/pdf/P1776390cfceae0d908ff8073b7e041bea6.pdf
https://doi.org/10.33774/coe-2024-gws4b
https://orcid.org/0000-0003-2163-6211
https://creativecommons.org/licenses/by/4.0/

