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Executive Summary
and Key Messages

As concluded by the Global Stocktake under the Paris Agreement, while
action to reduce emissions is proceeding, much more effort is required across
all fronts to limit global temperature rise to 1.5 or 2 degrees Celsius. Several
enabling conditions must also be lined up so that countries can achieve net-
zero emissions around the mid-century. Every country must contribute to the
best of its capabilities and available resources. All available technologies will
be needed, and these should be deployed and combined in the most cost-
effective and feasible ways by each nation.

The Circular Carbon Economy (CCE) Index provides a
comparative overview of where countries stand on the
road to net-zero emissions and their preparedness for
this transition. The CCE Index compiles quantitative

data from 38 reliable sources into a composite indicator
covering countries representing approximately 90% of
the global economy and carbon dioxide emissions. Each
country is scored on a scale of 0-100 for each of the 38
indicators, which are then aggregated to form various
composite scores: the total CCE Index, CCE Performance,
CCE Enablers, and various enabling areas. Additionally,
five further indicators are applied to major oil- and gas-
producing countries to provide an add-on score referred to
as the Oil Producers Lens.

Total CCE Index: In 2023, the top 3 countries in the
CCE Index are Norway, the United Kingdom and the
Netherlands. At the bottom of the index ranking are
Ethiopia, Uganda and Tanzania. With the exception of
three, all of the top 20 ranking countries are high-income
countries, spanning all geographic regions except Sub-
Saharan Africa and South Asia. Norway, the top-scoring
country, boasts a score 4.2 times that of the lowest-
scoring country, Ethiopia. The total CCE Index score
rewards countries that achieve high scores in both CCE
Performance and CCE Enablers.

CCE Performance: In 2023, Norway, the U.K. and Canada
earned the highest scores in CCE Performance. The top 20
listis diverse, encompassing both high- and middle-income
countries from all geographic regions except South Asia.
The bottom 10 includes a diverse group of countries from
all income levels from Sub-Saharan Africa, the Middle East
and North Africa and Europe and Central Asia. The CCE
Performance score rewards countries that engage with
various CCE technologies and approaches, and achieve
high scores in these. Countries, however, do not need to
excel across the board, but can play to their own strengths.
The top performer Norway, for example, achieves a score
of 100 in four indicators (renewable energy, electrification,
carbon capture, utilization and storage and clean hydrogen)
but receives a score of O in one (nuclear energy).

CCE Enablers: In 2023, Switzerland, Germany and the
Netherlands ranked the highest in CCE Enablers. Eight

of the countries in the top 10 in Enablers also made it to
the top 10 on the total CCE Index and CCE Performance.
CCE Enablers represent an aggregate measure of the five
enabling areas assessed by the index: policy, technology,
finance, business environment and overall system
resilience. The differences between the top and bottom
performers in these areas are extremely wide.
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Policies and Regulation: Overall, countries in the 2023
index received the lowest scores in carbon capture and
storage policy, reflecting the highly concentrated and still
low levels of global deployment of these technologies.
Many countries achieved high scores in climate change
policy, where a net-zero target set in law renders a country
a full score (100) and one included in a policy document a
score of 80. Although mid-century emission targets serve
as a rough indicator of the robustness of a country’s climate
policy, comparing countries fairly in this area remains a
daunting task due to considerations related to historical
emissions and equity.

Technology, Knowledge and Innovation: Indicators under
this dimension measure the creation and spillovers of
technology, knowledge and innovation. Two of the three
knowledge creation indicators exhibit a highly skewed
distribution: countries ranked 15th-64th on clean energy
technology patents all score less than 10, and on the
‘intensity’” of academic research, countries ranked 17th-64th
score less than 10. The gaps between the top and bottom
performers in the other indicators are also substantial.

Finance and Investment: There is a considerable
difference among countries in the proportion of their gross
domestic product spent on CCE investments. Only the top
19 countries on this indicator spent more than 0.5%, while
the bottom 22 countries spent less than 0.1%. Sustainable
debt follows a similarly skewed distribution, with the top
23 countries on this indicator raising an equivalent of 0.5%
of their GDP or more from sustainable debt instruments,
including bonds and loans. Conversely, the bottom half

(31 countries) attracted less than 0.1%. In the case of both
indicators, countries spending less than 0.1% mainly include
low- and middle-income developing countries, along with
some Gulf oil producers and European or Central Asian
economies in transition.

Business Environment: Overall, there are fewer scores at
the extremes in this dimension. The only exception is the
CCS potential indicator, which measures the development
of a country’s CO, storage resources. Three countries
scored close to 100, and three countries scored 0. The top
10 countries on the CCS potential indicator are among the
top 30 global oil and gas producers.

System Resilience: The top 20 countries in this dimension
is formed by a regionally diverse group of largely high-
income countries. These countries consistently score well
on at least five of the seven system resilience indicators,
which assess energy security, energy grid reliability, energy
access and affordability, economic diversification, adjusted
national income, environmental health (including outdoor
and indoor particulate matter pollution) and climate change
resilience. Conversely, countries at the bottom of this
dimension face a variety of challenges but tend to struggle
the most with issues related to energy inequality and
particulate matter pollution.

Oil Producers Lens (OPL): In 2023, the top 3 countries

in the OPL mirror the leaders on the total CCE Index:
Norway, the U.K. and the Netherlands. Generally, countries’
OPL scores are higher than their total CCE Index scores,
although this tendency is more pronounced among
developing country oil producers than among developed
countries. The five OPL indicators measure the carbon
intensity of oil production, the intensity of flaring during oil
production, the intensity of fugitive emissions from fossil
fuel production and the carbon intensity of manufacturing
value added. As a proxy for future carbon circularity
industries, the OPL includes the value added by the
chemical industry. On these five indicators, the highest-
scoring countries, on average, are Saudi Arabia, the
Netherlands and Norway.

In addition to providing a detailed presentation of the 2023
CCE Index results , this Discussion Paper also features
analytical insights from the 2023 edition in the following
areas: changes from previous years in the total CCE Index
scores, CCE Performance, and CCE Enablers, as well as
highlights of regional frontrunners in 2023.
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I. Introduction

Reaching net-zero emissions will require all hands on deck. The urgency of
bending the curve on carbon dioxide (CO,) and other greenhouse gas (GHG)
emissions is growing by the day, as the gap between what science tells us
we should be doing and what is happening on the ground keeps widening.
The first Global Stocktake under the Paris Agreement, which concluded at the
2023 U.N. Climate Change Conference in Dubai (COP 28), delivered a stark
message, noting “with significant concern that, despite progress, global [GHG]
emissions trajectories are not yet in line with the temperature goal of the Paris
Agreement and that there is a rapidly narrowing window for raising ambition
and implementing existing commitments in order to achieve it” (UNFCCC

2023a).

Collectively, the task is clear: both more ambitious policy
targets and significantly higher levels of action and
support are needed to accelerate emission reductions
across all sectors and systems (UNFCCC 2023b).
Several enabling conditions, primarily the responsibility
of governments, must also be addressed. In addition

to political commitment, the Sixth Assessment Report

of the Intergovernmental Panel on Climate Change
(IPCC) highlights as key enabling conditions: inclusive
governance, innovation, monitoring and evaluation,
international cooperation and higher levels of financial
resources. To succeed, any climate change mitigation
strategy must also tackle other challenges, such as
poverty, inequality, economic and capacity barriers,
access to finance and technology and trade-offs with other
sustainable development priorities (UNFCCC 2023b).

Given the magnitude and urgency of the task, every
country must contribute to the best of its capabilities and
available resources. Each country will need all available
technologies deployed and combined cost-effectively
and feasibly. As of mid-2023, 104 countries had adopted
national-level net-zero or carbon neutrality targets, and

60 were considering doing so (ECIU et al. 2023). This
signals a clear collective commitment to meeting the long-
term mitigation goals of the Paris Agreement. However,
countries have diverse national contexts and development
trajectories that will shape their paths to net zero and

carbon circularity.! Comparing countries’ progress on the
road to a circular carbon economy (CCE), which involves
reducing, recycling, reusing and removing CO, and other
GHG emissions to achieve a net-zero atmospheric impact,
is a complex task. Comparing their potential for the CCE
transition is equally challenging for the same reasons.

Nonetheless, comparisons are necessary and valuable
for informed policymaking. Getting a snapshot of where

a country stands relative to others in terms of specific
technologies or enabling factors, globally or within a peer
group (e.g., a region or income group), can help guide
decisions on where further efforts are needed, offer
lessons learned from similar contexts or identify areas
where support, be it financial, technological or technical,
could be beneficial.

The CCE Index, developed at KAPSARC and updated
annually, serves as a tool for climate and energy policy
stakeholders, providing a comparative overview of where
countries stand on the road to net zero and how well-
equipped they are to get there. The CCE Index compiles
quantitative data from 38 trusted sources into a composite
indicator covering 64 major economies across all world
regions, accounting for approximately 90% of the global
economy and CO, emissions (see Figure 1). Each country
receives a score of 0-100 on each of the 38 indicators.
These scores are then aggregated to form various
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composite scores: the total CCE Index, CCE Performance, Oil Producers Lens (OPL). The CCE Index methodology

CCE Enablers, and various enabling areas. Additionally,
five more indicators are applied to major oil- and gas-

paper explains the logic behind establishing minimum and
maximum scores (0 and 100) (Luomi, Yilmaz, and Alshehri

producing countries to create an add-on score called the 2021).2

Figure 1. 2023 CCE Index Country Coverage.
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As the name implies, the CCE Index is grounded in and removed in the most efficient way in each individual
the concept of the CCE, as illustrated in Figure 2. Itis country. While each country will have its own mix of

based on two related principles. First, to achieve CCEs approaches, no single technology will suffice. (For further
or net-zero emissions, no technology option should be conceptual discussions, refer to Alshehri et al. 2022; Luomi
excluded. Emissions should be reduced, recycled, reused et al. 2021, Luomi, Yilmaz, and Alshehri 2027).

Figure 2. The Circular Carbon Economy.
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In line with this principle, the CCE Index generates the implementation worldwide (for which harmonized datasets
CCE Performance score to compare how countries are exist for at least 80% of the 64 countries covered by the
adopting available mitigation technologies and measures. index) (see Figure 3). Each of these measures is given equal
This score incorporates measures for eight primary climate weight, and each country’s Performance score equals its
change mitigation technologies/measures currently in average score on the eight CCE Performance indicators.

Figure 3. 2023 CCE Index Indicator Framework — Total CCE Index and Oil Producers Lens.
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total score

Source: CCE Index web portal 2023 (Alaa Alarfaj).

The second principle is that, as only a few countries

have achieved net-zero emissions thus far (e.g., Bhutan,
as discussed in Tzung 2022), a holistic approach is
needed. This approach encompasses not only emission
reductions but also the creation of enabling environments
for transitions. Successful net-zero transitions require
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enabling policies, technology development and diffusion,
financing and business environments that support all
available and feasible technologies and approaches for
emission reductions. Simultaneously, for these transitions
to succeed, they must be underpinned by energy and
socioeconomic systems that are resilient and leave no
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one behind. In this area, the CCE Index generates the CCE
Enablers score, which utilizes 30 quantitative datasets to
assess countries’ enabling conditions in five key areas:
policies and regulation, technology, knowledge and
innovation, finance and investment, business environment
and system resilience (as shown in Figure 3).

Additionally, the CCE Index offers a way to separately
examine a specific group of countries, namely major oil
and gas producers (as indicated in Figure 3). Countries
with substantial hydrocarbon production sectors, often
accompanied by energy-intensive industries such as
petrochemicals, steel or aluminum, face a more challenging
transition to net-zero emissions compared to most other
countries. These nations’ hydrocarbon sectors will need to
either scale down or transition to carbon circularity, which
involves adopting still costly abatement technologies.
Moreover, many major hydrocarbon producers depend
heavily on export revenues related to their energy

sector, making the energy transition also an economic
transformation for them. The CCE index generates the QOil
Producers Lens (OPL) score to facilitate comparisons within
this group, which incorporates five metrics that gauge
industrial carbon circularity performance. This add-on score
is applied to the world’s top-30 oil and gas-producing
countries included in the index (with the exception of Libya
and Turkmenistan which are excluded due to low data
availability).

In summary, the CCE Index provides quantitative and
comparative measures to address the following questions:

«  CCE Index (total score): How well is a country doing
overall on the CCE?

«  CCE Performance: How effectively and
comprehensively are countries engaging with key
climate change mitigation technologies and measures?

. CCE Enablers: How well-prepared are countries
to accelerate progress toward net-zero emissions
and CCEs?

«  OPL: How does industrial performance in major oil-
and gas-producing countries align with CCEs?

This paper presents and analyzes the results of the 2023
CCE Index. Section 2 provides an overview of the results
in all the main areas of the index. Section 3 offers analytical
highlights from the 2023 edition, covering changes over
time in total CCE Index scores, CCE Performance, and

CCE Enablers, including its constituents, and provides
highlights of regional frontrunners in 2023. Section 4
contains methodological notes and updates implemented
in this edition.

The Circular Carbon Economy Index 2023 —
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2. 2023 Circular
Carbon Economy
Index Results

In 2023, the top 3 countries in the CCE Index are Norway (score 72), the

U.K. (70) and the Netherlands (66) (see Figure 4). On the opposite end of

the index ranking are Ethiopia (17), Uganda (18) and Tanzania (18), all situated

in Sub-Saharan Africa. Notably, all but three of the top 20 ranking countries
are high-income nations, representing all geographical regions except Sub-
Saharan Africa and South Asia. This shows that while income and even region
can influence a country’s score on the CCE Index, these factors alone do not
provide the full narrative: for instance, the lowest-scoring high-income country,
Kuwait, ranks 49th and the highest-ranking Sub-Saharan African country,
South Africa, stands at 27™.

The total CCE Index score rewards countries that Norway (72), is an impressive 4.2 times higher than that of
consistently perform well, on average, in both CCE the lowest-scoring country, Ethiopia (17). Further insights
Performance and CCE Enablers, as it is an average of into the drivers of performance in the CCE Index across
these two sub-indices. It not only identifies leaders in CCE different countries are detailed in subsequent sections,
transitions but also signals countries that are in danger of which unpack the index into its constituent elements.

getting left behind. The score of the top-ranked country,

The Circular Carbon Economy Index 2023 —
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Figure 4. 2023 Total CCE Index Scores.
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Note: The length of each bar represents the total CCE Index score, while different colors indicate the contribution of each sub-index to the total.
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2.2 Circular Carbon
Economy Performance

In 2023, the top countries in CCE Performance were
Norway (69), the U.K. (63) and Canada (58) (see Figure

5). The top 10 list for CCE Performance includes the

same countries as the total CCE Index, though with some
variations in rank. While the top 10 on CCE Performance
consists solely of high-income countries from Europe,
Central Asia and North America, the top 20 is notably
more diverse, featuring both high- and middle-income
countries from all geographical regions except South
Asia. On the lower end of the ranking are Uganda (11),
Nigeria (11) and Ethiopia (11). The bottom 10 comprises a
diverse group of countries from all income levels from
Sub-Saharan Africa, Middle East and North Africa (MENA),
and Europe and Central Asia. These low performers

have no common denominator: some are African Least
Developed Countries, while others are wealthier MENA oil
and gas producers.

The CCE Performance score rewards countries

that engage with a range of CCE technologies and
approaches and achieve high scores in these. Countries,
however, do not need to do well across the board but
can leverage their unique strengths. This aligns with

the CCE principle, which emphasizes the need for

diverse mitigation approaches to achieve net zero, with
choices based on each country’s priorities, strengths

and capabilities. For instance, the top performer, Norway
achieved a score of 100 on four indicators (renewable
energy, electrification, carbon capture, utilization and
storage [CCUS] and clean hydrogen), but a score of O on
one (nuclear energy) and scores ranging from 33 to 76 on
the remaining three (fuel switching in the power sector,
natural sinks conservation and energy efficiency). In 2023,
all the top 10 countries in CCE Performance received a
score of 50 or higher on at least three indicators.

Among the bottom 10 countries, only four receive a score
exceeding 50 on any indicator. Generally, the lowest-
scoring countries in CCE Performance have zeros or very
low scores on more expensive technologies, namely
nuclear energy, CCUS and clean hydrogen), as well as on
renewable energy. The gap between the top performer,
Norway (69) and the bottom performer, Uganda (11),

is even wider than in the total CCE Index score, with
Norway’s score being 6.5 times that of Uganda’s.
Technologies with the highest number of zero scores
across countries include nuclear energy (44 countries),
CCUS (35 countries) and clean hydrogen (28 countries).
Section 3.2 delves further into the two latter CCE
Performance technologies, including their uptake across
countries and over recent years.

The Circular Carbon Economy Index 2023 —
Results
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Figure 5. 2023 CCE Performance Scores.
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Note: The length of each bar represents the CCE Performance score, while different colors indicate the contribution of each indicator to

the total. The order of countries reflects their ranking in the Performance sub-index.
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2.3 Circular Carbon
Economy Enablers

In 2023, Switzerland (score 80), Germany (80) and

the Netherlands (76) secured the top positions in

CCE Enablers (see Figure 6). Notably, eight of the
countries within the top 10 in Enablers also feature

in the top 10 on both the total CCE Index and CCE
Performance. Switzerland stands out, ranking 9th in
CCE Performance, which might suggest that the country
is currently performing below its full potential. Finance
and investment (score 89) are a particular strength

for Switzerland, but also for the other top 3 countries:
Germany (83) and the Netherlands (88).

Within the CCE Enablers sub-index, wealth tends to
correlate with stronger outcomes. Among the top 20
countries, only three are middle-income nations: China
(58), Malaysia (51) and Viet Nam (50). China’s high

rank (15th) can be attributed to its favorable business
environment (score 70), with scores above 50 in all

other areas as well. Malaysia and Viet Nam also exhibit
strengths in their business environments (both scoring
62) but lag behind in finance and technology. Surprisingly,

the bottom of CCE Enablers are three middle-income
countries: Cameroon (21), Pakistan (21) and Bangladesh
(22). These countries achieve low scores on average
across the five enabling dimensions, particularly in finance
and technology, with their CCE Enablers scores averaging
3.6 times lower than those of the top 3 countries.

CCE Enablers are an aggregate measure of the five
enabling areas, or dimensions, gauged by the index:
policy, technology, finance, business environment and
overall system resilience. A country’s performance

on average in these five dimensions determines

its CCE Enablers score. The first four dimensions
gauge factors essential for supporting a country’s
journey toward achieving net-zero emissions. The fifth
enabling dimension, system resilience, holds a two-
way relationship with the CCE transition. On the one
hand, factors such as energy grid stability, economic
diversification and resilience to physical climate risks
facilitate countries’ transitions. On the other hand, net-
zero transitions should not adversely affect a country’s
energy security (measured as the share of fuel imports
in total imports), energy equity or economy, among other
aspects. Subsequent sections further unpack the 2023
results across these five enabling dimensions.

The Circular Carbon Economy Index 2023 —
Results
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Figure 6. 2023 CCE Enablers Scores.
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2.3.1 Policies and
Regulation

In 2023, the U.K. (score 91), followed by Germany (83)
and France (82), received the highest scores in policies
and regulations for CCE transitions (see Figure 7). The
U.K. consistently performed at a high level across all
five indicators in this dimension: policy and regulatory
support for renewable energy and energy efficiency
(87), CCS policy (71), natural sinks protection policies
(95), reporting of emissions (100) and climate change
policy, or the existence and bindingness of a net-zero
target (100).2 Germany and France achieved similarly high
scores in all other indicators except CCS policy (34 and
39, respectively). At the bottom of the ranking are three
middle-income countries: Iraq (16), Cameroon (19) and
Angola (21), which scored particularly low on CCS policy,
emissions reporting and climate change policy.

Overall, countries in the 2023 index received the lowest
scores in CCS policy, reflecting and partially explaining
the highly concentrated and still low levels of deployment
of these technologies globally. Regarding emissions
reporting, measured by compliance with the U.N.
Framework Convention on Climate Change reporting
requirements, most Annex | (developed) countries
received high scores. A notable change will take place

in this area from 2024 onwards when all countries are
expected to start reporting on their emissions biannually.
This will place a further burden on developing countries
that have been required to report less frequently to date
but have still struggled to keep up with their reporting
obligations. Simultaneously, this is expected to greatly
enhance data transparency and enable better-informed
policymaking, as emissions reports can have a maximum
two-year lag, representing another substantial change
for developing countries that have generally reported on
their emissions with a lag of several years.

Another indicator where many countries received high
scores is net-zero emissions, where a target set in law
awards a country a full score (100), and one included in

a policy document garners a score of 80. While mid-
century emission targets are a very rough indicator of the
robustness of a country’s climate policy, there are few
other methods to compare countries in this area, primarily
due to the lack of standardization in how countries set
their medium-term emission targets, such as those found
in their nationally determined contributions to the Paris
Agreement. Perhaps more than in other policy areas,
comparing countries’ climate policy targets with each
other is a sensitive exercise, given the expectation under
the U.N. climate convention that developed countries
should do more, while there is no objective means to
assess how rapidly each country, whether developed or
developing, should reduce its emissions..

The Circular Carbon Economy Index 2023 —
Results
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Figure 7. Policies and Regulation Dimension Scores.
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2.3.2 Technology,
Knowledge and
Innovation

In the 2023 CCE Index, two Asian countries lead in
technology, knowledge and innovation: Singapore (score
82) and the Republic of Korea (80), followed closely by
Switzerland (78) (see Figure 8). Notably, nine of the top
20 countries in this dimension are located in the Asia and
Pacific region, including five middle-income countries:
China (53), Malaysia (40), Viet Nam (37), the Philippines
(36) and Thailand (34). The index scores in this dimension
decrease substantially, with a decline of 48 points from
the top-ranking country to the 20th (Thailand). At the
lower end of the technology ranking, some countries
received exceptionally low scores, with the three lowest-
ranking countries scoring less than 10: Iraq (1), Angola

(3) and Bangladesh (8). This highlights the considerable
differences in technology availability and readiness
worldwide and underscores the urgent need for action to
address related inequalities among countries.

Indicators within this dimension measure the creation and
spillovers (both diffusion and absorption) of technology,
knowledge and innovation. On the knowledge creation
side, two of the three indicators exhibit a highly skewed

distribution: concerning clean energy technology patents
(relative to the country’s total population), the top 3
countries (the Republic of Korea, Germany and Norway)
score 100, while countries ranked 15th and beyond all
score less than 10. In terms of the “intensity” of academic
research, measured by the Nature Index and normalized
to population size, four countries (Switzerland, Singapore,
Netherlands and the United States) received a score of
100, while countries ranked 17th and beyond scored less
than 10.

The gaps between the top and bottom performers on

the other indicators are also substantial. For the third
knowledge creation indicator, research and development
expenditure (as a share of GDP), the top 5 countries

(the Republic of Korea, the U.S,, Japan, Switzerland and
Germany) spend more than 3%, while approximately half
of the 64 countries in the index are estimated to spend
0.5% or less. On international high-technology interaction,
measured by the share of the sum of high-tech exports
and imports of total trade, three countries (Malaysia, the
Philippines and Viet Nam) receive the top score of 100,
while the bottom third of countries score less than 10.
Considering other high-performing countries in Asia, such
as China (score 96), Singapore (87) and the Republic of
Korea (75), the region stands out as having significant
potential to emerge as a hub for clean technology
production and trade.
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Figure 8. Technology, Knowledge and Innovation Dimension Scores.
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2.3.3 Finance and
Investment

The 2023 finance and investment enablers scores display
similarly wide gaps between top and bottom performers.
Switzerland leads with a score of 89, while Algeria, the
lowest performer, scores only 3 (see Figure 9). The top

3 countries in finance and investment all achieve scores
of 100 on at least two indicators.” The highest-scoring
country from Latin America and the Caribbean on any

of the enabling dimensions is Chile (score 81), ranking
sixth. Chile performs well (80 or above) in all areas of this
dimension, except for financial development, where it still
scores above the average (50, compared to a median of
39).

Perhaps counterintuitively, in the bottom half of the
ranking there are three high-income countries, all from
the Gulf Cooperation Council. However, their structural
path dependencies related to oil production likely

explain this, as all three received low scores on energy
transition-specific metrics. These metrics encompass
CCE investments (which cover renewable energy, CCS,
hydrogen, energy storage, electrified transport, electrified
heat, nuclear and sustainable materials), sustainable

debt (involving green and sustainable bonds and loans)
and carbon pricing (indicating the existence of a carbon
tax, emissions trading scheme [ETS] or carbon crediting
mechanism). On the two more generic financial indicators,
financial development (based on the International
Monetary Fund’s Financial Development Index score)

and international financial connectedness (measuring

net foreign financial flows relative to GDP size), they
perform better.

Regarding the CCE transition-focused indicators,
countries have a highly uneven distribution in the

proportion of their GDP spent in CCE investments. Only
the top 19 countries on this indicator spent more than
0.5% of their GDP on various CCE technologies between
2019-2021, on average, according to data from BNEF
(2023). Norway, the leading country, spent between

2% and 2.5% of its GDP during these years. In contrast,
the bottom 22 countries spent less than 0.1% of their
GDP on CCE investments. Sustainable debt follows a
similar skewed distribution, with the top 23 countries on
this indicator raising an equivalent of 0.5% or more of
their GDP from environmental, social and governance
(ESG) debt instruments, including bonds and loans. The
Netherlands, the leading country in this metric, leveraged
an equivalent of 6.3% of its GDP. Conversely, 31 countries
at the bottom end attracted an equivalent of less than
0.1% of their GDP in sustainable debt. In the case of both
indicators, countries spending less than 0.1% primarily
include low- and middle-income developing countries,
along with some Gulf oil producers and European or
Central Asian economies in transition.

Carbon pricing gives points to countries depending on
whether they have in place, or in the pipeline, a national
or subnational compliance (tax or ETS) or a voluntary
(crediting mechanism) scheme. schemes. Currently, 30
out of the 64 countries score zero on this metric. These
countries are all developing countries, primarily located
in the MENA and Sub-Saharan Africa regions. However,
half of the 10 highest-scoring countries on this indicator
are developing countries according to the UNFCCC
classification: the Republic of Korea, China, South Africa,
Kazakhstan and Chile. This suggests that while carbon
pricing has historically been more associated with
developed countries, related instruments are gaining
popularity in developing countries. According to the World
Bank (2023), in 2023, 23% of global GHG emissions were
covered by either a carbon tax or an ETS.
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Figure 9. Finance and Investment Dimension Scores.
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Note: The length of each bar represents the finance and investment dimension score, while different colors indicate the
contribution of each indicator to the total. The order of countries reflects their ranking in this dimension.
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2.3.4 Business
Environment

In 2023, Canada (score 79), Norway (79) and Australia (77)
emerged as leaders in fostering business environments
conducive to CCE transitions (see Figure 10). In contrast,
Angola (36), Ethiopia (38) and Cameroon (38) found
themselves at the bottom of the ranking. It is worth

noting that the spread of scores in this dimension is less
pronounced compared to other dimensions. However,
substantial differences persist between top-performing
and bottom-performing nations. The top 10 countries, on

average, exhibit almost double the score of the bottom 10,

highlighting significant gaps, particularly pronounced in
Sub-Saharan African countries, where eight of the bottom
10 are situated.

The business environment dimension encompasses
diverse factors, including regulatory support, trade
and transportation infrastructure, renewable energy
investment opportunities, carbon capture and storage
(CCS) potential, ESG risks, political, economic, and

financial risks, and the quality of human capital. Across
these factors, gradual differences prevail, with top-
performing countries indicating 1.5 to 2 times higher
performance than their bottom-performing counterparts.
Areas deserving special attention in developing countries
include the strengthening of regulatory environments,
enhancements to transportation infrastructure and
seizing opportunities in clean technology while
effectively mitigating associated economic, political and
financial risks.

The only exception to the less pronounced differences
across countries is the CCS potential indicator, which

is based on the Global CCS Institute’s CCS Storage
indicator and measures the development of a country’s
CO, storage resources (GCCSI 2023). In this indicator,
three countries score close to 100 — Canada (score 98),
the U.S. (96) and Norway (96) — and three countries
score O — the Dominican Republic, Singapore and Costa
Rica. Notably, among the top-10 countries on the CCS
potential indicator, all are among the top-30 global oil
and gas producers, which reflects the relevance of CCS
technologies for the decarbonization of their hard-
to-abate sectors.

The Circular Carbon Economy Index 2023 —
Results

23



Figure 10. Business Environment Dimension Scores.
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2.3.5 System Resilience

In the 2023 index, Switzerland (score 93) stands out with
an exceptionally high score in system resilience, followed
by Norway (87) and Singapore (86) (see Figure 11). The
top 20 countries in this dimension are regionally diverse,
predominantly comprising high-income nations. Among
them, nine are situated in Europe and five are in the Gulf
subregion of the MENA. Two middle-income countries,
Costa Rica and Kazakhstan, also secure places in the

top 20. These countries consistently score well across at
least five of the seven system resilience indicators. These
indicators measure aspects such as energy security,
stability of energy infrastructure (i.e., grid reliability),
energy equity (i.e., access and affordability), economic
diversification (i.e., the complexity and uniqueness of a
country’s exports), adjusted national income (i.e., available
income for the transition net of consumption of fixed
capital and natural resources depletion), environmental
health (i.e., outdoor and indoor particulate matter
pollution) and climate change resilience (i.e., fatalities and
economic losses from extreme weather events).

Conversely, at the bottom of the ranking on system
resilience are Pakistan (13), Bangladesh (27) and
Tanzania (28). Among the bottom 10, seven are again
Sub-Saharan African countries and three from South
Asia. Apart from their low wealth levels, there is no

clear pattern regarding the specific challenges faced by
these countries. On average, they encounter the most
difficulties in addressing energy inequality and particulate
matter pollution. To illustrate the diversity of challenges
among countries ranking lower in the system resilience
dimension, Ghana, positioned at 55th, earns a high score
in energy security (96) but scores poorly in grid stability
(23) and energy equity (26). Meanwhile, India, ranked
56th, has a high score in grid stability (95) but struggles
with energy security (15), environmental health (pollution)
(30) and climate resilience (13). (Notably, because
electricity grids are extremely unstable in approximately
a dozen countries included in the index, this skews the
score distribution and makes it easy to achieve a higher
score on this indicator.)
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Figure 11. System Resilience Dimension Scores.
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2.4 Oil Producers Lens

The OPL score offers an alternative perspective for
evaluating the top 30 oil and gas producers included

in the CCE Index and. Due to their resource-based
industries and industrial setup, these producers face
unique challenges and opportunities in the transition to
net-zero emissions. The OPL score is derived by adding
five additional indicators that gauge industries’ carbon
circularity performance and readiness into the CCE
Performance subindex. Consequently, the total OPL score
is composed of a 25% contribution from the five OPL
indicators, a 25% contribution from the eight existing CCE
Performance indicators, and a 50% contribution from the
existing 30 CCE Enablers indicators.

In 2023, the top 3 countries in the OPL mirrored those

in the total CCE Index: Norway (OPL score 75), the U.K.
(73) and the Netherlands (73) (see Figure 12). Conversely,
at the lower end of the rankings, the five lowest-scoring
countries in the OPL also align with the five lowest-scoring
countries in the total CCE Index, albeit in a different order.
The bottom three countries in the OPL are Algeria (23),
Irag (25) and Uzbekistan (27).

Figure 12. 2023 CCE QOil Producers Lens Scores.
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The five OPL indicators assess the carbon intensity of

oil production, the flaring intensity of oil production, the
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As a proxy for future carbon circularity industries, the OPL
incorporates the value added by the chemical industry.
On average, the highest-scoring countries across these
five indicators are Saudi Arabia (average score 83), the
Netherlands (83) and Norway (80). These three countries
either achieve a score of 100 or come very close on the
three indicators related to emission intensity in the fossil
fuel industry. This implies that they have some of the
lowest CO, and fugitive methane emissions per unit of
hydrocarbon energy produced on a global scale.
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trend is more pronounced among developing country oil
producers than developed countries. In 2023, out of the
28 countries in the OPL, 17 received scores that were 5
points or more higher than their total CCE Index scores.
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3. Analysis of the 2023

Results

This section provides analytical highlights from the 2023 CCE Index edition in
the following areas: changes between 2021, 2022 and 2023 in the total CCE
Index scores, CCE Performance, and CCE Enablers, and highlights of regional

frontrunners in 2023.

3.1 Circular Carbon
Economy Index —
Most Countries Have
Made Incremental
Improvements

The CCE Index, now in its third edition, incorporates

two years of historical data. Each edition includes one
additional year of historical data, and past index scores
are recalculated using the latest available data, taking into
account retrospective updates from data providers. This
approach ensures comparability of index scores across
different years and ensures that the most accurate data
available is used to track countries’ performance (refer to
Luomi, Yilmaz, and Alshehri 2022).

Figure 13 illustrates changes in countries’ total CCE Index
scores from 2021to 2023, based on the current CCE Index

edition. The overall height of the bar represents a country’s
CCE Index score in 2023. A dark green area indicates an
improvement in the country’s score from 2022, while a red
area indicates a decrease in the country’s score from 2022.
The blue dash represents the country’s CCE Index score

in 2021.

The major improvers between 2022 and 2023 include
Indonesia (with a gain of 5.7 points), Saudi Arabia (5.7),
Germany (4.7), Qatar (4.3), Ghana (3.9) and Malaysia (3.1).
These changes were primarily driven by improvements in
CCE Performance (as discussed in the next subsection),
while changes in the Enablers sub-index also contributed
to the results. In contrast, only six countries experienced a
decrease of more than 1 point in their scores between 2022
and 2023, with the most notable drops occurring in Jordan
(2.5), the UK. (2.4) and Cameroon (2.1). These decreases
were also influenced by changes in their CCE Performance.
Itis important to note that the CCE Enablers sub-index
comprises five dimensions and 30 indicators, reflecting

the complex nature of enabling environments that require
longer time frames for improvement.
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Figure 13. Total CCE Index Scores and Changes, 2021-2023.
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3.2 Circular Carbon
Economy Performance

— CCUS and Clean
Hydrogen Pipelines
Experience Rapid Growth,
but Unequal Distribution
and Low Operational
Capacities Persist

Figure 14 shows the contribution of each of the eight CCE
Performance indicators to changes in countries’ scores

in this sub-index between 2022 and 2023. For the top
improvers — Indonesia, Saudi Arabia and Germany —
announced capacities of major CCUS projects considerably
contributed to their overall CCE Index score improvements

from 2022 to 2023.° For Qatar and Malaysia, the primary
source of the increase was major announcements
regarding clean hydrogen capacity additions. Ghana,

in turn, accelerated its transition away from oil in the
power sector.

For the countries that experienced the most significant
drops from 2022 to 2023 — Jordan, the U.K. and
Cameroon — changes were primarily motivated by lower
scores in fuel switching. This indicator measures both the
share of oil and coal in power generation and changes

in this share over a five-year period. In the case of the
U.K., there was a substantial drop in the share of coal in
the country’s electricity mix from 2015 to 2016. The index
score for 2022 covers the period 2015-2020, during
which the share of coal decreased by 20.6 percentage
points. For the 2023 score, the period covered is 2016-
2021. Since the substantial drop from 2015 to 2016 is no
longer registered, the decline only totaled 6.9 percentage
points, resulting in a lower indicator score. Jordan similarly
experienced a notable drop in the share of oil in its power
sector mix from 2015 to 2016. Cameroon, in turn, had a
temporary spike in oil use in its power sector in 2015.57
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As highlighted above, CCUS and clean hydrogen drove
some of the bigger changes in CCE Index scores from
2022 to 2023. These indicators therefore merit closer
examination. The CCUS indicator (see Figure 15) measures
the total announced capture capacity of countries’ projects

in various stages, including operational, under construction,

advanced development, early development or evaluation.®
The indicator adjusts for country size by normalizing the
total capacity with the country’s GDP. The 2023 score for
this indicator encompasses projects through 2022 (based
on their announcement year), while the 2022 score covers
projects through 2021 and so on.

The first clear observation is that the distribution of CCUS
projects is highly unequal: in 2023, eight countries scored
100, while 35 countries received a score of 0. Additionally,
only 14 countries scored higher than 10 on this indicator.
Notably, these 14 countries cover all regions except Sub-
Saharan Africa and South Asia and include five emerging

economies (Indonesia, Saudi Arabia, Qatar, the United Arab
Emirates [UAE] and Brazil), as well as three middle-income
countries. Furthermore, among the total of 29 countries
with any CCUS capacity, whether operational or in the
pipeline, a third are not major hydrocarbon producers.

The second observation is that interest in CCUS
technologies is increasing over time, albeit at a very slow
rate. In 2021, only four countries achieved a score of 100,
with more countries having O or minor capacity shares.
Since 2021, major capacity additions (relative to GDP size)
have been announced and explored in countries such

as Australia, the U.S., Indonesia, Saudi Arabia, Germany
and the Russian Federation. Nevertheless, the global
CCUS project pipeline, let alone operational capacity, lags
considerably behind what is suggested by IPCC net-zero
scenarios aligned with the Paris Agreement (IPCC 2023,
52).
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Similar trends are observable in the clean hydrogen
indicator (see Figure 16), which measures the total capacity
of countries’ clean hydrogen projects encompassing
those that have been commissioned, financed, are under
construction, in the feasibility study stage, announced and
in the pipeline, or announced and have initiated planning.
The clean hydrogen indicator covers all types of clean
hydrogen, with green and blue variants being the primary
types. Green hydrogen is produced using renewable
energy through electrolysis, whereas blue hydrogen is
typically derived from natural gas, with associated CO,
emissions captured and stored via CCS. The values are
normalized to economy size.

In 2021, 11 countries achieved a score of 100, while 28
countries received a score of 0. Notably, all countries with
a score of O fall under the category of developing countries
according to the UNFCCC classification.? Eight of the 22

O

countries that scored more than 10 are middle-income
countries. In a departure from the CCUS pattern, two
Sub-Saharan African countries, South Africa and Angola,
also joined this group. Out of the 36 countries with at least
some announced capacity in the pipeline, approximately
two-thirds (21) are major oil and gas producers and 21 are
developing countries.

Similarly, in this indicator, projects with substantial
capacities (relative to the size of the economy) have been
officially announced since 2021. However, operational
capacity remains at very low levels. This signals a
heightened interest in clean hydrogen as a crucial means
of decarbonizing the hard-to-abate sectors. In 2021, only
three countries had sizable project announcements when
scaled to their respective economy sizes. By 2023, this
number had increased to 11, with many other countries also
recording substantial increases in their scores.
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3.3 Circular Carbon
Economy Enablers —
Technology, Finance and
Policy Action Remain the
Most Critical Enabling
Factors in Achieving Net-
Zero Goals Where Major
Gaps Exist

The contribution of each enabling dimension to the net
change in the Enablers sub-index scores from 2022 to
2023 is illustrated in Figure 17. Among the five dimensions,
the most notable contributions to the net change over
time come from improvements in the policies and
regulation, finance and investment, as well as technology,
knowledge and innovation dimensions. In comparison to
CCE Performance, changes in CCE Enablers over time

are relatively smaller. One clear reason for this difference
lies in the multi-factor complexity of enabling dimensions,
monitored with a higher number of indicators within the
index. Consequently, countries must effectively manage
multi-level improvements across various indicators to
achieve a notable increase in their CCE Enablers scores.

As shown in Figure 17, the top 5 improvers in CCE Enablers
are Bahrain, Switzerland, Australia, Oman and Tunisia. For
Bahrain, a significant portion of the increase comes from
improvements in the finance and investment dimension.
Australia, in addition to a major improvement in finance
and investment, also recorded a substantial improvement
in policy and regulation, along with some advancements
in technology, innovation and knowledge. The vast
majority of improvements in the enabling environments

in Switzerland, Oman and Tunisia came from policy and
regulation. On the other hand, major drops relative to 2022
were observed in Morocco, Pakistan and Sri Lanka, with
declines in system resilience, policies and regulation, and
business environments. Overall, the net improvements
seem to considerably outweigh the declines, indicating a
positive trajectory in the global enabling environments for
the net-zero transition.
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To delve deeper into key areas of change within these
dimensions, the analysis below unpacks the net changes
and contributing metrics in policies and regulations,
technology, knowledge and innovation and the finance and
investment dimensions, as shown in Figures 18-20.

As depicted in Figure 18, there have been major
improvements in climate change policy — measured by
net-zero targets and how binding these are — particularly
outside the top 10 or so countries performing well in this
dimension. Among countries outside this group, Oman,
Tunisia, Peru, Lebanon and Kuwait have notably improved
their climate change policy scores compared to 2022.
Several other developing countries have also made
moderate improvements in this indicator. These score
increases result from countries either announcing net-zero
targets or strengthening the binding nature of their existing
targets, such as formalizing them in policy documents

or laws.

Beyond climate policy target setting, specific policies and
policy instruments are needed to drive the scaling up of

O

CCE technologies and activities, which are measured by
other indicators within this dimension. Among the areas
covered, there have been moderate improvements relative
to 2022 in CCS policies, as well as in policy and regulatory
support for energy efficiency and renewable energy. While
most policy improvements in the former are observed in
the top 15 countries performing well in the policies and
regulation dimension, some moderate improvements are
seen in developing countries outside this top 15 group,
including South Africa, India and Indonesia. Notably,

the U.S. exhibited the most notable improvement in

this area (potentially due to the implementation of the
Inflation Reduction Act), followed by Canada and the
Republic of Korea. Since many top-performing countries

in this dimension already had strong policy frameworks

in place for energy efficiency and renewable energy,
moderate improvements were generally observed in this
area, primarily in countries outside the top quarter of the
distribution, with Oman, Saudi Arabia and the Russian
Federation being notable examples
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Figure 19 summarizes the net changes in the technology,
knowledge and innovation dimension compared to 2022,
along with the contribution of each indicator to these
changes. As shown in the figure, the net improvements

in this dimension appear to be rather moderate, with

only one-third of the index countries recording an
improvement of one or more scores in 2023. The top 5
notable improvers are Norway, Uzbekistan, Singapore, the
Netherlands and China.

Considering the concentration of knowledge creation
activities (i.e., number of clean energy technology patents
relative to the population, R&D expenditure as a share

of GDP and academic research intensity relative to the
population) in top-15 scoring countries in this dimension,
improvements in this area are mainly observed in a select
few countries. For instance, Norway, Singapore and the

O

Netherlands have made notable advancements in clean

energy patents. Additionally, Canada, the U.K. and Australia

have also recorded advancements in academic research
intensity alongside these countries.

The index assesses cross-country diffusion through two
indicators: international high-tech interactions and the
contributions of medium- and high-tech industries to
the economy. It also measures within-country diffusion
using university and industry technical collaboration. In
terms of cross-country diffusion, moderate improvements
are observed across many countries, with notable
improvements in some emerging Asian economies,
including Thailand, China, Kazakhstan, the Republic of
Korea and Singapore. As for within-country diffusion,
Uzbekistan, Indonesia and India registered strong
improvements in their 2023 indicator scores
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Changes over time in the finance and investment
dimensions are illustrated in Figure 20, which also displays
specific indicator contributions to this dimension relative
to 2022. As seen in the figure, there have been substantial
improvements in this dimension, primarily concentrated in
the first half of the country distribution. On average, these
improvements are notably larger than those observed in
the second half, indicating a widening gap in transition
finance and investment between the top- and bottom-
ranked countries over time. Notable improvers include
Bahrain, Australia, the Russian Federation, Qatar and South
Africa. While these countries have also made progress

in various other metrics, increased access to sustainable
finance is a common trend among them.

The investment requirements for successful CCE transitions
by the mid-century are immense (Yilmaz et al. 2023). These
transitions will need to be funded through a combination

of public and private resources. Consequently, the index
tracks both government-led CCE investments and private
finance (i.e., ESG debt) flows (as a precentage of the

O

GDP). As expected, there is a strong correlation between
investment and sustainable finance flows. Countries

that have improved their ability to access sustainable
finance tend to record substantial increases in their CCE
investments. The top 5 improvers in these two metrics are
Bahrain, Qatar, Germany, Australia and Italy. Additionally,
carbon pricing, including carbon markets, represents
another potentially crucial source of transition finance.

In comparison to the previous year, Australia, Indonesia,
the Russian Federation, Nigeria and Viet Nam have all
shown improvements in this metric, which tracks carbon
taxes, emission trading schemes and baseline-and-credit
mechanisms worldwide.

This dimension also monitors cross-country financial net
inflows and outflows as a percentage of GDP to assess
their international financial connectedness, a critical aspect
of transition finance. While notable improvements have
occurred in many countries across the distribution, South
Africa, Chile, Malaysia, Norway and the U.K. have made
noticeable strides in this area relative to 2022.
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3.4 Regional Frontrunners
— Different Regions
Display Different
Strengths, While South
Asia and Sub-Saharan
African Countries Require
Urgent Support

The fact that industrialized countries from Europe and
North America typically dominate the top of the CCE Index
ranking conceals important narratives about emerging and
developing economies in other regions. Examining the
leading countries in each respective region is generally
more beneficial and meaningful for countries within those
regions. Regions are often more closely connected
geographically, economically, socially and culturally, which
makes cooperation more likely in many cases. Identifying
what leading countries in each region are doing “right” or
more effectively than other nations can provide insights
into areas where other countries with similar characteristics
might be able to improve. It also points to opportunities
for regional leaders to support other countries, including
through finance, technology or knowledge sharing.

Figure 21 groups countries into regions and ranks them
based on their 2023 scores in CCE Performance. Highlights
of regional frontrunners in this sub-index include:

. East Asia and the Pacific: Australia, the Republic of
Korea and Indonesia lead in this region. Far ahead of
other countries, Australia’s score benefits from top
scores (100) in both CCUS and clean hydrogen. The
Republic of Korea has a top score in nuclear energy,
while Indonesia also achieves a top score in CCUS.

. Europe and Central Asia: Top performers Norway,
the U.K. and the Netherlands rank among the highest
on the index (ranks 1, 2 and 4, respectively) and
receive high scores on various indicators, including
energy efficiency, renewable energy, electrification,
fuel switching, CCUS and clean hydrogen, albeit with
variations among the countries. This region shows
the largest differences, with Norway scoring 69 and
Uzbekistan 17.

Latin America and the Caribbean: Costa Rica, Chile
and Brazil each exhibit distinct strengths. Costa Rica,
with its almost entirely renewable-powered electricity
supply, scores 100 in renewable energy (with a 42.3%
share of commercial renewables in its total primary
energy consumption in 2021) and also high in energy
efficiency, measured by the energy intensity of the
GDP. Chile receives a top score in clean hydrogen
and similarly scores high in energy efficiency. Brazil,
meanwhile, performs well in several indicators,
particularly in renewable energy and energy efficiency.

MENA: The leading countries — Egypt, UAE and
Saudi Arabia — each score well for different reasons.
Egypt boasts a top score in clean hydrogen, Saudi
Arabia in CCUS, and, while the UAE does not score
high on any specific indicator, it only scores low in one
indicator, namely renewable energy — similar to other
MENA region countries. In the region’s top performer
in renewable energy, Jordan (score 24), commercial
renewables accounted for 8.4% of total primary
consumption in 2021.

North America: This region only has two countries,
Canada and the U.S., both of which achieve high
scores on the overall CCE Performance index. Both
nations earn top scores in CCUS. Canada also
receives a top score for clean hydrogen, while the U.S.
boasts a high score in nuclear energy.

South Asia: This region, comprising four countries in
the index, is led by Pakistan and Sri Lanka, which rank
as 40th and 43rd, respectively, in CCE Performance.
This implies that they generally do not perform well on
any indicator, with the exception of energy efficiency,
on which Sri Lanka excels. This indicator estimates
how much energy a country needs to generate a unit
of GDP. However, particularly in developing countries,
especially those with lower-middle or low-income
status like Sri Lanka, relatively lower energy usage
may also reflect the country’s limited access to energy
or higher economic dependence on low-energy-
intensive sectors, such as agriculture and services.

Sub-Saharan Africa: Angola, Ghana and South Africa
rank highestin this region. Both Angola and Ghana
earn high scores in both fuel switching in the power
sector and energy efficiency. South Africa receives

a top score for clean hydrogen and electrification.
Notably, the renewable energy indicator excludes
traditional wood-based biofuels due to their generally
negative environmental and human health impacts.
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It only encompasses commercial renewables (that

is, grid-based renewables and commercial biofuels
and biomass. As a result, this leads to low renewable
energy scores for this region, with only Kenya

(score 47,16.5% share) and Angola (21, 7.3%) scoring
above average.

Figure 22 groups countries into regions and ranks them
based on their 2023 CCE Enablers scores. Determining
the specific strengths of each country requires a deeper
dive into the respective enabling dimensions, which will be
the focus of separate KAPSARC regional case studies in
2024, particularly for MENA and Southeast Asian countries.
Highlights of regional leaders at a higher level in this
sub-index include:

«  East Asia and the Pacific: In this region, the Republic
of Korea, Japan and Singapore excel in technology
and finance, far surpassing the average scores for
these dimensions. Singapore and the Republic of
Korea have the highest scores in technology among
all countries.

. Europe and Central Asia: The regional leaders,
Switzerland, Germany and the Netherlands,
demonstrate strong performance across all five
dimensions, with a particular strength in finance.
Switzerland and the Netherlands rank among the
top 3 countries in this dimension. Germany ranks
second among all countries in policy. Alongside the
MENA region, Europe and Central Asia exhibit the
widest differences among countries in terms of overall
enablers performance.

«  Latin America and the Caribbean: Among the three
leading countries — Chile, Mexico and Brazil, Chile
excels in finance, ranking sixth among all countries,
but falls below the average in technology. The other
two countries rank slightly above the global average in
most dimensions.

. MENA: The UAE, Qatar and Bahrain lead the ranking
in this region. All of them score above global averages
in business environments and system resilience. The
UAE ranks 10th in business environments among all
countries, and both Qatar and Bahrain rank in the top
10 in system resilience. The UAE also scores above
the global average on policy and regulation, making it
along with Tunisia the only country in the MENA region
to do so.

. North America: The two countries in this region, the
U.S. and Canada, achieve high scores in CCE Enablers
overall, with policies being a particular strength,
along with business environments (Canada being the
frontrunner among all countries) and system resilience.
Canada also scores highly in finance, and the U.S.
excels in technology.

«  South Asia: Of the four South Asian countries covered
by the index, India has the highest rank (39th). It scores
around global averages on policies, technology and
business environments.

«  Sub-Saharan Africa: Alongside South Asia, this
region includes some of the lowest-scoring countries,
highlighting the need for targeted support in various
areas. Only South Africa ranks above 50th (rank
28). Its scores on policies and finance exceed the
global averages.

Starting in 2024, KAPSARC will produce “deep-dive”
studies on selected regions and countries that unpack
the CCE Index results further, providing them further
interpretation and context. The CCE Index team is also
working on futher expanding the number of countries
included in the index.
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4. Methodological
Notes and Updates

This section discusses the main methodological updates to the original CCE
Index methodology presented in Luomi, Yilmaz, and Alshehri (2021) and

the subsequent updates detailed in Luomi, Yilmaz, and Alshehri (2022). In
particular, the focus is on three primary updates: revisions in the imputation
methodology, updates to the indicator framework and the impact of
retrospective updates on historical results.

4 1. Revisions to the
Imputation Methodology

Cross-country data covering several indicators or concepts
is needed to create aggregate indices. However, this

data may not always be fully available for all countries, a
common issue for indices. The CCE has adopted an 80%
data availability rule in its methodology to minimize this. An
indicator or country must have at least 80% data availability
to be included in the index.

To impute the remaining missing observations, the index
follows a hierarchy. First, after confirming with the data
provider, if missing data implies non-existence or simply
zero, for example, no access to sustainable finance or no
announced hydrogen projects, zero is imputed for these
missing observations in such indicators (listed in the
imputation matrix, available on the CCE Index web portal,
as ZI — zero-imputed). Some indicators may still contain
missing observations. For these, the index team first
consults with the data provider for a better understanding
of the dataset and/or assistance with the imputations (listed
in the imputation matrix as SI — imputed based on advice
from the original data source). For instance, in the CCS
storage indicator, the index team worked with the Global
CCS Institute to impute missing observations.

In previous editions of the index, the remaining missing
observations were imputed based on region and income

group averages. While common in many indices, this
approach caused large fluctuations in country-level trends,
particularly where the region-income group countries

are heterogeneous. To minimize such fluctuations, this
approach was revised. A two-step methodology was
adopted for the imputation of these remaining missing
observations. According to the revised methodology,
missing observations are imputed with the most recent
data if an observation exists before or after an indicator
(i.e., Rl — imputed based on the most recent available
value for the country). In cases where all observations

(in all three years) are missing, the missing observation is
imputed based on income and region averages (i.e., Gl —
imputed based on regional and income group averages).
Itis important to reiterate that the CCE Index continues to
strictly impose the 80% data availability rule. However, this
rule is applied after excluding ZI and Sl imputations.

The imputation matrix (available via the ‘Downloads’
page of the CCE Index portal: https://cceindex.kapsarc.
org/cceindex/downloads) details all imputations made in
2021-2023 for each indicator and country. All indicators
and countries satisfy the data availability rule, with two
exceptions: Lebanon has 79% indicator availability in
this year’s index, and the indicator on research and
development expenditure (as a percentage of GDP) has
77% country coverage in the 2023 CCE Index. These
exceptions were made considering that these missing
observations only exist in the most recent year (not in the
2021 0r 2022 CCE Index scores) and the lags in the data
reporting of countries to international institutions.

The Circular Carbon Economy Index 2023 —
Results

48


https://cceindex.kapsarc.org/cceindex/downloads
https://cceindex.kapsarc.org/cceindex/downloads

4.2. Revisions to the
Indicator Framework

In the 2023 edition, the following indicators were revised to
enhance their ability to measure what they are intended to
measure:

Fuel Switching: This indicator aims to account for countries’
shift toward lower-emitting fuels in the electricity sector,
specifically transitioning from coal and oil-based fuels

to cleaner sources, including renewables or natural gas.
Initially, countries received two separate scores: one

based on their coal and oil usage levels (with lower usage
credited) and the other for reducing coal and oil usage in
favor of cleaner fuels within a five-year window. In previous
editions, levels were determined using the initial year of the
period (e.g., for 2022 index scores, the initial year was 2015,
and the period covered was 2015-2020). Starting from the
2023 edition, the level is measured based on the final year
of the five-year period to capture more recent trends (i.e.,
for 2022 scores, the data is now based on 2020).

CCUS: This indicator accounts for a country’s total CCUS
capacity, including currently commissioned, announced
and under-development projects. In earlier editions, the
index considered projects up to the latest data update
(typically in September of the index edition year). Due

to improvements in BNEF’s database, including offering
broader and more precise coverage of announcement
years, the index now includes all projects up to the end
of the preceding year for the index edition. This change
eliminates timing-related confusion and aligns the
indicator’s timing with others. For example, the 2023 CCUS
indicator (in the current edition) accounts for all projects
until December 2022.

Clean Hydrogen: This indicator quantifies a country’s total
hydrogen capacity, considering currently commissioned,
announced and under-development projects. Previously,
the index focused solely on green hydrogen projects

and covered the time period until the latest data update
(usually in September of the index edition year). Following
a significant data update by BNEF in this area, the dataset
now includes all types of clean hydrogen (including

blue hydrogen) and provides improved coverage of
announcement years. Similar to the CCUS indicator, starting
from the 2023 edition, the index incorporates all clean
hydrogen announcements up to the end of December of
the previous year for the index edition.

Access to Sustainable Finance: This indicator measures the
size of sustainable finance flows (i.e., ESG debt including
bonds and loans) as a share of a country’s GDP. In previous
editions, it was calculated as the sum of the last three years
of sustainable finance flows divided by the country’s GDP,
which has now been revised to the average of the flows in
the last three years scaled by GDP size. This change allows
the indicator to better reflect countries’ performance over
time relative to their GDP size.

Circular carbon economy Investment: This indicator
accounts for the size of investment flows into clean

energy technologies (renewable energy, electric vehicle
infrastructure, CCUS, clean hydrogen, etc.) as a share of a
country’s GDP. In previous editions, it was calculated as the
sum of the last three years of investment flows divided by a
country’s GDP. Starting from the 2023 edition, it has been
revised to the average of the flows in the last three years
scaled to GDP. This modification enables the indicator to
better reflect countries’ performance over time relative to
their GDP size.

4.3. Retrospective Data
Updates and Their Impact
on Historical Index Scores

Underlying data for some of the indicators are retroactively
updated by the data sources. The CCE Index is

annually updated using the most recent available data.
Consequently, when such updates occur, the revised
historical data is used to recalculate scores for previous
index years. In this year’s edition, this applies specifically
to the years 2021 and 2022. Additionally, the minimum and
maximum values relevant to score calculations, especially
those relying on the performance of the top- and bottom-
performing countries, are also updated using the revised
data for the 2021 index values.

While some of these updates were moderate in the
2023 edition of the index, in certain cases, they led to
substantial changes in the underlying data, resulting

in altered scores and country ranks. These substantial
changes were particularly evident in indicators related
to energy efficiency (i.e., energy usage relative to GDP),
renewable energy (i.e., the share of renewable energy
in primary energy consumption) and fuel switching (i.e.,
the level of and changes in the share of oil, coal, lignite
and derived gas in electricity production). This data is
sourced from Enerdata, which, in some instances, revised
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its methodology, changed its data sources, or saw major
revisions made to historical data by countries themselves
or by other data sources used by Enerdata. Consequently,
the updated historical scores show notable differences
for some countries compared to previous index editions.
Similar retrospective changes are observed in other
indicators, such as the CCUS and hydrogen capacity
indicators, sourced from BNEF.

The decision to update historical scores based on
retroactive data updates by data sources is a common
methodological choice in the development of composite
indicators. This practice is maintained to ensure the

index’s high quality, using the most current data available.
Therefore, it is important to mention that the 2023 edition
of the index also includes revised 2021 and 2022 raw data,
scores and rankings. All this information can be accessed
through the downloads section of the CCE Index web
portal: https://cceindex.kapsarc.org/cceindex/downloads.

The Circular Carbon Economy Index 2023 —
Results



https://cceindex.kapsarc.org/cceindex/downloads

Endnotes

! Another factor influencing the relative speed of countries’ roads to net-zero emissions is the principle of common but
differentiated responsibilities and respective capabilities, enshrined in the United Nations Framework Convention on
Climate Change.

2 In brief, the scores are calculated against predetermined minimum and maximum values for each indicator, based
on a hierarchy: technical optimum (scientifically established or absolute top and bottom performance levels) or pre-
established values (e.g., scores from another index); if these are not available, the average of the top- and bottom-
three performing countries is used. Thus, a score of 100 indicates that a country is performing at or above the current
maximum for a given indicator, relative to its peers.

3 |tis important to note that, due to the nature of statistical datasets, there is typically a 1-3 year lag in data for most
indicators in the index. For instance, in the policies and regulation dimension, the data for indicators is as follows:
policy and regulatory support for renewable energy and energy efficiency (2021), CCS policy (2023), natural sinks
protection policies (2022), reporting of emissions (mid-2023), and climate change policy (mid-2023). Complete indicator
descriptions and methodological details are available in the 2023 CCE Index Codebook and Database file, accessible
in Excel format via the CCE Index web portal: https://cceindex.kapsarc.org/

* The logic for establishing minimum and maximum scores (0 and 100) is described in the CCE Index methodology
paper (Luomi, Yilmaz, and Alshehri 2021).

> According to Bloomberg New Energy Finance, the data provider, a significant portion of the projects are in the
early stages. Consequently, the capture and storage capacity is based on official announcements rather than actual
operational capacity.

5 The examples of the United Kingdom and Jordan illustrate the challenge of achieving further improvements as the
share of coal and oil approaches zero in the context of fuel switching.

7 On a broader note, when deconstructing the index scores and comparing changes over time, it is crucial to consider
the time lag in the underlying data: under CCE Performance, data for five of the eight indicators for 2023 is from 2021
(and for 2022 from 2020, and for 2021 from 2019). In other parts of the index too there is often a lag of a year or two

in data. Therefore, major events occurring during this period, including the COVID-19 pandemic, are reflected in the
scores but cannot be fully isolated, as the data years are not synchronized. This approach ensures the use of the latest
available data for each indicator.

8 The status information is current as of the last update date by the data source BNEF, which is June 27, 2023, for the
BNEF CCUS and Hydrogen databases.

¢ Poland is the sole exception, with a score of O under CCUS.
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Appendix 1 00

2023, 2022 and 2021 Circular Carbon Economy Index Results

Enablers dimensions Oil Producers Lens (OPL)
Technology,
2021 CCE Index Policies knowledge Finance . Per-formano.e
Results Total CCE | Performance |Enablers sub. and and and Business System sub-index (with OPL
Index sub-index index regulation innovation investment environment resilliance | Total OPL OPL) indicators
o o o o o o o o o o o
United Kingdom 70.58 1 66.95 1 74.20 3 | 877 1 53.78 8 69.85 7 75.89 7 8379 5 | 7267 1 71.14 2 7533 5
Norway 66.23 2 61.49 2 | 7097 5 16529 10 47.89 10 75.02 3 78.22 1 88.41 2 | 7118 3 71.40 1 81.30 4
Netherlands 64.35 3 53.55 3 | 75.14 2 | 67.80 9 64.06 7 87.90 1 75.25 8 80.68 8 | 7.7 2 68.29 3 8302 2
Switzerland 60.49 4 47.02 5 | 7396 4 | 5440 15 78.83 1 7357 5 69.51 15 9348 1
Canada 5853 5 49.06 4 6800 9 | 7065 7 46.91 1 6594 8 77.39 2 7910 10 | 6188 5 55.77 5 6248 13
Germany 57.70 6 39.45 11 | 75.94 1 82.25 2 76.91 2 61.95 9 77.03 4 81.57 7
United States 56.32 7 44.76 7 | 6787 10 | 6273 11 64.73 6 55.82 13 75.93 80.13 9 | 6209 4 56.30 4 678 10
Spain 55.81 8 44.93 6 | 6669 12 | 76.11 5 33.67 18 83.39 2 70.43 10 69.85
France 54.89 9 39.78 10 | 70.00 6 | 7804 3 51.69 9 71.12 6 71.91 9 7724 M
Japan 5263 10 35.46 15 | 69.80 7 | 7722 4 68.18 5 58.32 " 75.92 6 6935 22
Republic of Korea 51.18 11 34.93 17 | 6743 11 | 6208 12 76.85 3 59.59 10 70.03 11 6859 24
Australia 5112 12 39.09 12 [ 6316 13 | 69.10 8 43.25 13 55.73 14 77.05 3 7067 18 | 56.40 6 49.64 10 6019 14
Singapore 4706 13 24.51 37 | 69.61 8 | 51.02 19 75.44 4 73.61 4 61.49 19 86.50 4
ltaly 4643 14 33.71 18 | 59.16 14 | 75.38 6 34.32 16 46.45 16 68.29 16 7135 17
United Arab Emirates 4256 15 31.33 21 | 5378 16 | 51.51 18 28.23 21 44.00 18 69.86 12 7531 12 | 51.54 7 49.29 1 6726 11
Costa Rica 4235 16 43.96 8 | 4075 31 | 5082 20 14.57 44 16.88 41 48.62 45 7286 14
Brazil 4109 17 36.46 13 | 4572 23 | 5412 16 23.15 25 32.32 25 61.64 18 57.38 40 | 4897 10 52.22 8 67.99 9
China 3966 18 24.81 35 | 54.51 15 | 4882 24 46.13 12 52.50 15 69.68 14 5541 43 | 49.24 9 43.97 14 6313 12
Chile 39.36 19 30.16 24 | 4857 19 | 5342 17 16.13 39 58.31 12 58.19 27 5679 42
Poland 3737 20 22.00 47 | 8274 17 | 61.10 13 25.79 23 37.29 21 69.81 13 6969 21
Mexico 3723 21 28.05 29 | 4640 22 | 4675 27 27.08 22 32.82 24 59.36 2 6600 26 | 4379 12 41.18 17 5431 15
Egypt 36.98 22 40.92 9 | 3304 46 | 2780 47 16.35 35 13.90 47 47.39 48 59.76 36 | 39.06 17 45.08 13 4925 21
Colombia 36.92 23 30.96 22 | 4289 28 | 4677 26 16.27 36 39.71 20 53.88 36 5781 39
Jordan 36.67 24 36.43 14 [ 3692 37 | 2982 44 16.18 38 21.19 33 53.53 37 6387 29
Viet Nam 36.03 25 24.52 36 | 4753 20 | 4621 28 33.76 17 40.85 19 59.72 21 5711 H
Qatar 3591 26 27.62 31 | 4421 26 | 27.73 48 31.17 19 16.33 42 58.49 26 87.32 3 | 49.78 8 55.35 6 83.08 1
Tirkiye 3550 27 29.11 25 | 4189 29 | 4749 25 21.22 27 21.56 32 56.69 28 6247
Argentina 3537 28 30.60 23 | 4014 32 | 4165 32 16.25 37 26.08 27 53.50 38 632 31 4121 16 4228 16 5397 17
Malaysia 3510 29 2158 49 | 4863 18 | 4312 30 42.92 14 28.23 26 60.12 20 6877 23 (4326 13 37.90 19 5422 16
Thailand 3450 30 22.38 46 | 4662 21 | 4938 22 31.11 20 35.73 22 58.91 24 5799 38
Saudi Arabia 3444 31 27.96 30 | 4092 30 | 3505 38 22.26 26 1212 51 61.66 17 7351 13 [ 4813 11 55.34 7 8273 3
Ecuador 3426 32 35.37 16 | 3315 45 | 4428 29 12.25 51 6.41 61 4453 52 5828 37
Oman 3340 33 28.80 27 | 3800 34| 1818 60 20.91 29 24.09 31 54.34 3 7250 15| 3810 20 38.19 18 4758 22
Philippines 3291 34 28.48 28 | 37.35 36 | 2883 46 35.21 15 18.74 37 52.40 39 5156 46
Russian Federation 3249 35 20.08 52 | 4491 24 | 5569 14 21.15 28 20.65 34 58.96 23 6808 25| 3821 19 31.51 23 4295 23
Peru 3236 36 32.01 20 | 3271 47 | 2994 43 9.86 57 17.90 40 51.39 42 5447 44
Bahrain 3125 37 25.10 34 | 3741 35| 2600 53 15.21 4 15.72 45 58.51 25 7159 16
South Africa 3054 38 18.10 54 | 4298 27 | 50.04 21 19.85 31 45.04 17 54.50 32 4546 51
Dominican Republic 3028 39 25.34 32 | 8521 40 | 4035 34 14.09 45 13.90 46 46.05 50 61.65 34
Kazakhstan 2053 40 14.37 60 | 4470 25 | 4933 23 1214 52 35.55 23 56.37 29 7010 19 [ 3849 18 3227 22 5018 19
Indonesia 2006 41 2353 42 | 3460 41 [ 2018 45 20.01 30 1955 36 55.30 31 4897 49 | 3554 23 3649 21 4945 20
Azerbaijan 2006 42 21.94 48 | 3618 38 | 2370 54 12.35 50 25.48 28 55.62 30 6377 30 |4206 14 47.95 12 7395 6
Tunisia 2865 43 22.92 45 | 3439 42 | 3377 39 17.98 33 8.78 60 48.45 47 63.00 32
Kuwait 2831 44 18.06 55 | 3856 33 | 2208 56 17.47 34 16.21 43 54.49 33 8253 6 | 4125 15 43.95 15 69.83 8
Angola 2785 45 32.73 19 [ 2297 59 | 1501 63 291 63 24.47 30 31.54 64 4093 52 | 3716 21 51.36 9 69.98 7
Morocco 27.74 46 19.56 53 | 3592 39 | 3845 35 14.82 43 20.10 35 52.20 40 5401 45
Sri Lanka 2766 47 23.35 43 | 31.96 48 | 3801 36 9.44 58 13.59 48 48.61 46 50.16 48
India 2753 48 21.05 50 | 3400 44 | 4055 33 23.86 24 15.81 44 54.40 34 3539 56 | 3662 22 37.24 20 5342 18
Cote D'lvoire 2653 49 24.24 38 | 2882 51 | 314 4 891 60 24.64 29 42.25 56 36.87 54
Ghana 2629 50 23.98 39 | 2860 53 | 37.74 37 10.74 55 18.17 39 40.93 58 3540 55
Lebanon 2626 51 23.86 41 | 2867 52 | 26.07 52 14.08 46 18.31 38 45.62 51 3928 53
Iran 2578 52 1741 56 | 3415 43 | 3214 40 19.48 32 9.60 57 48.86 44 6066 35 | 3069 24 27.23 24 3705 25
Iraq 2568 53 28.89 26 | 2247 60 | 1467 64 0.84 64 9.88 55 41.13 57 4581 50 [ 2396 27 2545 26 2201 27
Kenya 2465 54 23.22 44 | 26.07 56 | 26.88 50 13.34 47 972 56 47.29 49 3311 57
Uzbekistan 2419 55 16.89 58 | 3148 49 | 2158 58 6.29 62 12.18 50 52.16 41 6519 27 | 2580 26 20.12 27 2335 26
Algeria 23.70 56 16.50 59 | 3091 50 | 26.83 51 10.00 56 3.58 64 49.99 43 6416 28 | 261 28 14.31 28 1211 28
Pakistan 2339 57 25.29 332148 64 | 2182 57 16.17 42 12.43 49 42.61 55 1538 64
Bangladesh 2283 58 23.86 40 | 21.81 63 | 2211 55 7.34 61 917 59 43.08 54 2734 62
Guatemala 2208 59 17.05 57 | 2712 54 | 1689 62 13.03 48 10.61 54 43.97 53 5113 47
Cameroon 21.18 60 20.52 51 | 21.85 62 | 1732 61 9.24 59 11.23 52 38.54 62 3292 59
Nigeria 1877 61 1.21 62 | 2632 55 | 41.84 31 12.68 49 4.94 63 40.44 59 3170 60 | 2614 25 25.95 25 4069 24
Tanzania 1745 62 1272 61 | 2218 61 | 2719 49 11.46 53 5.37 62 39.35 61 2752 61
'Ethiopia 1678 63 10.10 63 | 2346 57 | 20.14 59 16.05 40 11.02 53 37.14 63 3297 58
Uganda 1626 64 9.30 64 | 2322 58 | 30.38 42 10.82 54 925 58 39.58 60 2607 63
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Enablers dimensions Oil Producers Lens (OPL)
Technology,
2022 CCE Index Policies knowledge Finance ) Per.formano'e
Results Total CCE | Performance |Enablers sub. and and and Business System sub-index (with OPL
Index sub-index index regulation innovation investment environment resilliance | Total OPL OPL) indicators
8 | 8 =|§ £|§8 | 5§ £| &8 | § |8 |8 | § £|§ =
& &| 8 s§|8 8|8 &| g§ &) 8 &) 8 &E|8§ §|8 E| 8 E&E|8§ &
United Kingdom 71.91 1 68.71 2 | 7511 4 | 8781 1 53.54 8 73.25 8 75.85 6 85.08 5 | 7381 1 7252 2 7633 5
Norway 70.39 2 68.84 1 71.94 5 | 6499 11 5217 9 76.79 6 77.93 1 87.83 2 | 7329 2 74.64 1 80.43 3
Netherlands 66.68 3 57.85 3 | 7552 3 | 6780 10 64.46 7 87.66 2 75.11 8 8258 7 | 7291 3 70.29 3 8273 2
Canada 62.78 4 55.46 4 17011 10 | 70.65 7 47.83 12 75.00 7 77.90 2 7915 10 | 64.56 5 59.02 5 6257 13
Switzerland 61.88 5 47.68 8 | 76.08 2 | 5460 16 78.54 1 84.01 3 69.13 15 9412 1
Germany 60.77 6 42.34 11 | 79.20 1 82.25 2 777 2 76.99 5 76.87 4 82.16 8
United States 60.43 7 50.19 6 | 70.67 7 | 6828 9 66.43 6 62.17 12 75.98 5 8051 9 | 6527 4 59.87 4  69.55 8
Spain 59.34 8 50.33 5 | 6834 12| 76.11 5 34.45 18 89.79 1 70.67 1 7069 22
France 57.10 9 43.21 9 | 71.00 6 | 80.64 3 51.49 10 73.02 9 71.95 9 779 M
Australia 56.42 10 48.64 7 | 6420 13 | 69.50 8 43.96 13 58.53 14 77.46 3 7153 17 | 59.72 6 55.23 7 6183 14
Republic of Korea 5522 11 39.98 14 | 70.46 6468 12 77.23 3 69.94 1" 69.24 14 71.21 18
Japan 5282 12 35.11 19 | 70.53 8 | 7727 4 67.22 5 61.68 13 75.28 7 7119 19
ltaly 4796 13 34.61 20 | 61.30 14 | 75.18 6 35.61 15 55.11 16 68.39 16 7224 16
Chile 4749 14 | 4096 13 | 5403 18 | 5532 15 1580 38 8079 4 60.13 23 5809 42
Singapore 4736 15 24.95 42 | 69.77 11 | 51.02 21 77.07 4 72.04 10 61.28 20 8743 3
United Arab Emirates 4456 16 33.42 22 | 55.71 16 | 51.21 20 32.85 19 49.18 17 70.54 12 7478 12 | 52.36 7 49.02 1 6462 11
Brazil 4260 17 38.72 15 | 4649 28 | 5412 17 2277 25 33.78 25 63.53 17 5825 40 | 49.95 9 53.41 8 68.11 10
Costa Rica 4168 18 41.87 12 | 4149 31 | 5262 18 14.43 43 15.94 44 49.92 45 7454 13
China 4085 19 24.73 43 | 5696 15 | 4922 25 49.43 " 58.27 15 71.10 10 5680 45 | 50.53 8 44.10 14 6346 12
Poland 39.13 20 23.96 46 | 5430 17 | 6150 13 25.76 23 42.99 19 70.46 13 7082 20
Mexico 3851 21 28.48 32 | 4854 21 | 50.07 22 26.85 22 37.58 23 61.01 21 6718 26 | 4441 12 40.27 18 5207 20
Egypt 3841 22 42.92 10 | 3389 47 | 29.00 47 18.06 34 12.60 51 48.15 49 6165 34 | 4090 17 47.91 12 5291 18
Viet Nam 3831 23 27.90 33 | 4873 20 | 4661 28 34.78 17 41.69 20 62.32 19 582 4
Colombia 3749 24 | 31.06 25 | 4392 27 | 4898 26 1712 37 39.20 21 54.62 37 5966 37
Jordan 3738 25 38.26 16 | 3650 38 | 30.72 44 17.19 36 17.16 4 53.62 40 6382 32
Kazakhstan 3653 26 27.61 35 | 4545 24 | 4923 24 1221 51 36.85 24 58.23 29 7074 21 | 4310 14 40.75 17 5389 17
South Africa 3650 27 29.37 28 | 4362 28 | 5186 19 19.66 31 43.17 18 56.27 33 4717 50
Qatar 36.13 28 27.36 37 | 4489 26 | 2833 49 30.99 21 19.31 37 59.72 25 86.11 4 4876 11 52.63 10 77.89 4
Turkiye 3585 29 29.33 29 | 4238 30 | 4789 27 2247 27 2343 29 58.82 28 5927 38
Argentina 3579 30 30.92 26 | 4067 32 | 4395 31 15.76 41 25.18 28 55.04 35 6341 33 |4126 16 41.85 16 5277 19
Russian Federation 3579 31 26.59 38 | 4498 25 | 5589 14 21.28 29 19.47 36 59.71 26 6856 25| 3988 18 34.78 23 4297 23
Saudi Arabia 3565 32 28.82 31 | 4249 29 | 3895 37 22,57 26 15.43 45 62.84 18 7265 15 | 4921 10 55.94 6 8307 1
Ecuador 3534 33 36.68 17 | 3400 45 | 45629 29 11.12 53 6.98 59 46.15 51 6047 35
Morocco 3524 34 | 3228 23 |1 3819 35| 4245 33 1917 32 18.24 39 54.18 39 5692 44
Malaysia 3520 35 21.47 54 | 4892 19 | 4332 32 40.82 14 30.10 26 60.60 22 6976 24 | 4389 13 38.86 20 5624 15
Thailand 3436 36 21.08 55 | 4764 22 | 4928 23 31.40 20 38.59 22 60.00 24 589 39
Peru 3378 37 33.57 21 | 3399 46 | 3043 45 9.99 59 19.95 34 52.56 42 5701 43
Philippines 3362 38| 2896 30 3829 34 |2873 48 3529 16 2054 33 54.35 38 5252 47
Dominican Republic 3354 39 | 3120 24 | 3588 40 | 4035 35 1857 46 1339 48 47.06 50 6501 30
Oman 3277 40 27.75 34 | 3780 36 | 1848 61 21.61 28 22.56 30 55.83 34 7049 23 |378 21 37.93 22 4812 22
Bahrain 3268 41 25.10 41 |1 4026 33 | 2660 53 15.78 39 25.47 27 58.98 27 7448 14
Indonesia 31.73 42 27.55 36 | 3591 39 | 31.68 42 20.90 30 19.68 35 57.33 31 4996 49 | 3739 22 38.87 19 5020 21
Azerbaijan 2063 43 23.79 49 | 3546 42 | 2380 55 1271 49 18.01 40 57.48 6533 27 | 4149 15 47.52 13 7126 6
Angola 2050 44 | 3534 18 | 2365 57 | 1691 63 291 63 20.98 31 34.26 64 4322 52| 3836 20 53.07 9 70.80 7
Tunisia 2010 45 23.35 51 | 3486 43 | 3387 40 17.52 35 843 57 49.35 47 6512 28
India 28.78 46 21.96 53 | 3560 41 | 4125 34 23.42 24 18.60 38 56.60 32 3814 57 | 3713 23 38.65 21 5535 16
Ghana 28.16 47 26.39 39 | 2992 52 | 4034 36 10.64 56 16.26 43 43.66 57 3869 54
Sri Lanka 2813 48 23.60 50 | 3266 48 | 3831 38 11.09 54 12.78 49 49.89 46 5125 48
Cote D'Ilvoire 2701 49 23.80 48 | 3023 51 | 3814 39 10.22 57 20.70 32 43.92 56 3817 56
Iraq 2665 50 30.15 27 | 2316 60 | 1545 64 141 64 9.34 55 43.05 58 4655 51 | 2443 27 2570 25 2125 27
Kuwait 2642 51 15.10 60 | 3773 37 | 2208 56 14.84 42 14.21 46 54.67 36 8284 6 | 3984 19 41.96 15 6882 9
Lebanon 2640 52 23.83 47 | 2898 53 | 30.17 46 14.08 45 17.15 42 45.01 53 3848 55
Guatemala 2580 53 23.24 52 | 2837 54 | 1949 60 13.11 48 10.63 52 45.46 52 5317 46
Iran 2514 54 15.76 59 | 34.51 44 | 3294 4 18.45 33 10.50 53 50.22 44 6044 36 | 3040 24 26.29 24 3683 25
Uzbekistan 2454 55 17.07 57 | 3200 49 | 2158 58 6.07 62 14.04 47 53.24 41 6508 29 | 2576 26 19.51 27 2195 26
Bangladesh 2419 56 25.52 40 | 2286 62 | 2201 57 7.89 61 9.71 54 44.95 54 2075 61
Algeria 2411 57 16.77 58 | 3145 50 | 2723 52 10.00 58 372 64 51.49 43 6482 31| 2335 28 16.25 28 1372 28
Kenya 2387 58 20.72 56 | 2708 55 | 2748 51 12.44 50 5.46 62 49.29 48 4049 53
Pakistan 2358 59 24.31 45 | 2285 63 | 2402 54 15.77 40 1275 50 44.45 55 1727 64
Cameroon 2293 60 24.36 44 | 2149 64 | 1742 62 9.15 60 577 60 40.15 62 349 58
Tanzania 19.00 61 14.87 61 | 2313 61 | 2780 50 1.4 52 5.47 61 41.29 60 2071 62
Nigeria 1896 62 10.93 62 | 2698 56 | 4424 30 13.52 47 5.02 63 41.87 59 3024 60 2633 25 25.69 26 4044 24
Uganda 1692 63 | 1024 64 | 2359 58 | 3078 43 1084 55 828 58 40.38 61 2768 63
Ethiopia 1690 64 10.64 63 | 2316 59 | 2024 59 14.09 44 8.72 56 38.34 63 3443 59

The Circular Carbon Economy Index 2023 —

Results

54



TAVYER
‘\\</ ‘\>//

Enablers dimensions Oil Producers Lens (OPL)
Technology,
2023 CCE Index Policies knowledge Finance . Per:furmano'e
Results Total CCE | Performance |Enablers sub and and and Business System sub-index (with OPL
Index sub-index index regulation innovation investment environment resilliance | Total OPL OPL) indicators
o o o o o o o o o o o
Norway 7181 1 68.82 1 |7479 5 | 6679 13 62.29 8 79.44 7 78.58 2 883 2 |7469 1 74.59 1 8036 3
United Kingdom 69.55 2 63.40 2 | 7571 4 | 90.61 1 54.37 9 76.13 8 7421 7 8322 5 | 73.07 2 70.43 2 7746 5
Netherlands 6584 3 5664 4 | 7605 3 |69.80 11 67.87 6 8751 3 74.87 6 8019 8 |7260 3 69.16 3 868 2
Canada 6551 4 5793 3 | 7309 7 |7625 9 49.33 12 8197 5 79.19 1 7869 116665 5 60.20 6 6248 14
Germany 65.46 5 51.35 7 | 7958 2 | 8255 2 76.28 4 82.51 4 76.09 4 8047 7
Switzerland 64.42 6 48.61 9 | 80.24 1 71.00 10 78.31 3 89.16 1 69.40 14 9334 1
United States 62.69 7 51.98 6 | 73.39 6 | 78.78 5 68.26 5 65.10 13 75.40 5 7941 10 | 67.21 4 61.03 4 70.07 7
Spain 61.23 8 53.93 5 | 6854 12 | 7871 6 36.63 17 87.69 2 70.75 1 6891 23
Australia 59.00 9 49.91 8 | 6808 13 | 77.10 8 46.88 13 69.80 12 76.74 3 699 19 | 6232 6 56.56 8 63.21 12
France 5722 10 43.55 10 | 70.90 9 | 8224 3 51.10 1 73.09 10 71.68 7639 12
Republic of Korea 5657 11 | 4035 14 | 7278 8 | 6862 12 80.41 2 75.40 9 69.18 15 7030 17
Japan 5340 12| 3632 20 | 7049 10 | 7967 4 66.37 7 6341 14 73.98 8 6899 22
Chile 4846 13 | 4131 13 | 5561 17 | 6390 14 1677 39 8133 6 58.50 27 5756 40
Italy 4825 14 33.70 25 | 62.81 14 | 77.18 7 38.57 15 60.36 16 68.43 16 6949 20
Singapore 4780 15 25.31 42 [ 7028 11 | 5038 32 82.34 1 70.38 1 62.70 19 8558 3
United Arab Emirates 4738 16 38.48 15 | 5628 16 | 55.18 20 34.12 19 46.59 18 71.25 10 7427 13 | 83.71 7 51.15 11 6381 10
China 4238 17 26.73 39 | 58.04 15| 5061 30 52.72 10 60.79 15 70.42 12 5565 42 (5163 10 45.23 14 6373 1
Brazil 4227 18 37.15 18 | 4739 23 | 5857 17 23.44 25 35.70 26 63.70 18 5557 43 [ 4999 11 52.58 10 68.01 9
Costa Rica 4145 19 41.54 12 | 4137 33 | 5281 23 15.54 44 15.97 44 49.85 44 7268 14
Saudi Arabia 4133 20 38.23 16 | 4443 30 | 4474 36 23.31 26 17.06 4 65.38 17 7164 15 | 5258 8 60.73 5 8323 1
Qatar 4039 21 34.15 24 | 4663 24 | 2820 52 31.67 21 27.47 29 60.87 23 8495 4 | 51.63 9 56.63 7 7912 4
Viet Nam 3996 22| 3012 32 |4980 20 |5142 25 36.84 16 4133 20 61.87 21 5753 41
Colombia 3937 23| 3308 26 | 4567 27 | 59.09 16 18.01 35 3908 22 54.43 37 5774 38
Poland 3854 24 | 2227 51 | 5482 18 | 6190 15 26.24 23 4593 19 69.77 13 7027 18
Malaysia 3828 25| 26533 41 | 5124 19 | 5045 31 40.08 14 3483 27 61.81 22 69.02 21 | 4724 12 4324 16 6115 15
Egypt 38.16 26 42.97 11 | 3334 48 | 2017 49 17.91 36 12.48 50 48.37 48 5879 35| 4100 16 48.66 12 5435 18
South Africa 3806 27 | 3090 30 (4523 28| 5479 21 1913 32 5035 17 57.00 33 4487 51
Mexico 3772 28 27.63 36 | 4781 22 | 5031 33 27.70 22 37.06 24 60.00 24 6399 31 |4440 13 40.99 18 5435 19
Indonesia 3744 29 37.37 17 | 37561 38 | 3419 45 22.93 28 26.37 30 56.77 34 4730 48 | 4052 18 43.54 15 4971 22
Tirkiye 3683 30 30.23 31 | 4343 31 | 5141 26 23.27 27 25.71 31 58.53 26 5825 37
Kazakhstan 36.76 31 27.15 38 | 4637 25 | 5403 22 1241 52 36.64 25 57.98 29 7081 16 | 4403 14 41.69 17 5624 17
Thailand 3573 32 21.96 54 | 49950 21 | 5593 18 33.91 20 40.47 21 59.56 25 5764 39
Dominican Republic 3552 33 34.75 21 1 3630 42 | 41.80 40 15.18 45 1411 48 4717 50 6324 32
Russian Federation 3545 34 | 2476 46 | 4614 26 | 5539 19 21.52 29 2846 28 58.21 28 6710 25| 4026 19 3438 23 4401 23
Peru 3541 35 | 3434 22 | 3649 41 | 4454 37 10.84 57 1845 38 53.58 41 5503 44
Jordan 3492 36 | 3266 28 | 37.18 40 | 3233 47 18.61 34 1664 42 54.19 39 6414 30
Bahrain 3491 37 | 2509 44 | 4473 29 | 2820 51 1600 42 3793 23 62.07 20 7946 9
Argentina 3469 38 | 2869 35 (4070 34 | 4728 35 1667 40 2327 32 54.39 38 6189 33 |4076 17 4082 19 5296 20
Ecuador 3452 39 | 3421 23 3483 455098 29 12.31 53 602 61 46.29 51 5855 36
Oman 3436 40 27.20 37 | 4151 32 | 3983 41 21.08 30 21.09 35 57.18 31 6839 24 ]|4024 20 38.96 21 5073 21
Morocco 3400 41 32.09 29 | 3592 43 | 4218 39 20.24 31 16.47 43 53.74 40 4697 49
Philippines 3363 42 28.80 34 | 3846 36 | 2887 50 36.11 18 21.73 34 55.16 36 5045 46
Ghana 3209 43 33.04 27 | 3113 51 | 5117 28 10.22 59 14.52 45 42.08 59 3767 55
Azerbaijan 30.38 44 24.90 45 | 3585 44 | 2441 56 14.36 47 17.48 40 57.52 30 6549 26 4128 15 46.71 13 6852 8
Tunisia 30.08 45 22.00 53 | 3815 37 | 51118 27 17.59 37 8.12 57 49.00 45 6488 28
Angola 3004 46| 3638 19 | 2369 58 | 2074 62 3.13 63 2082 36 35.83 64 3791 54 |3888 22 5408 9 777 6
India 3001 47 | 2273 49 | 3728 39 | 4814 34 2491 24 1868 37 57.09 32 3759 56| 3845 23 3962 20 5651 16
Sri Lanka 2829 48 | 2520 43 | 3139 50 | 3577 44 11.12 56 1219 52 48.46 47 4939 47
Kuwait 2771 49 | 1491 59 | 4052 35 | 3353 46 1603 41 1381 49 56.54 3 8269 6 | 3971 21 38.89 22 6287 13
Lebanon 2689 50 23.04 48 | 30.74 52 | 4298 38 14.29 48 14.29 47 44.00 56 38.11
Cote D'lvoire 2631 51 [ 2209 52 [ 3053 53 | 3891 42 10.26 58 2255 33 44.02 55 3691 57
Iraq 2618 52 [ 2901 33 (2336 59 | 1568 64 1.40 64 838 56 45.98 52 4535 50 | 2459 27 @ 2582 26 2264 27
Guatemala 2594 53 | 2248 50 [ 2939 55 | 21.12 61 1393 49 1430 46 45.84 53 5176 45
Uzbekistan 2579 54 16.97 57 | 3460 46 | 2235 57 15.55 43 17.59 39 52.67 43 6484 29 (2723 26 19.86 27 2274 26
Iran 2434 55 14.85 60 | 3383 47 | 31.79 19.11 33 10.48 53 48.55 46 5920 34 | 3024 24 26.66 24 3847 25
Algeria 2413 56 16.54 58 | 31.72 49 | 2707 55 10.01 60 3.19 64 52.90 42 6544 27 (2319 28 14.65 28 1277 28
Pakistan 2388 57 26.33 40 | 2143 63 | 21.18 60 1713 38 1229 51 43.35 57 1318 64
Kenya 2348 58 | 2052 55 | 2644 56 | 2782 53 12.64 51 434 63 48.20 3921 52
Bangladesh 2295 59 | 2410 47 | 2181 62 | 21.36 59 8.47 62 804 58 44.23 54 2695 63
Cameroon 2084 60 | 2035 56 | 21.33 64 | 1876 63 9.50 61 6.17 38.40 62 3383 59
Nigeria 2024 61 | 1099 63 | 2050 54 | 5213 24 1440 46 889 54 42.31 58 2076 60 | 27.89 25 2628 25 4157 24
Tanzania 1824 62 13.88 61 | 2261 61 | 2744 54 11.46 54 5.13 62 41.29 60 2772 62
Uganda 17.76 63 10.56 64 | 2497 57 | 3735 43 11.21 55 7.98 59 40.47 61 2782 61
Ethiopia 1718 64 11.03 62 | 2333 60 | 21.39 58 1271 50 855 55 38.19 63 3580 58
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About the Project

KAPSARC’s Circular Carbon Economy (CCE) Index project seeks to expand
and add rigor to the conceptual basis of the CCE concept, as well as its
practical operationalization, by developing a robust quantitative framework

to measure countries’ performance and their progress toward CCEs.

The resulting CCE Index is a composite indicator that measures various
dimensions of the CCE in a national context, across countries. Its main foci are
current performance and enabling factors for future progress.

The first edition of the CCE Index, published in November 2021, covered

30 countries. From the 2022 edition onward, the index covers 64 major
economies and oil and gas-producing countries. The index is disseminated
through various research outputs, including KAPSARC discussion papers and
commentaries, which present the index results and analyze them in depth, as
well as KAPSARC methodology papers, conferences, workshops and other
events, and an online platform, located at https://cceindex.kapsarc.org/. The
index is updated annually, with the 2023 edition launched in December 2023.
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