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Executive summary and key messages

here is an urgent need to align global carbon

dioxide and other greenhouse gas emissions

with climate-safe trajectories. A broad range
of technologies and approaches are needed to
achieve this cost-effectively and equitably. The
circular carbon economy (CCE) concept provides
a holistic, flexible and pragmatic framework for
countries to plan their respective contributions
toward the commonly agreed climate goals.The CCE
builds on the concept of the circular economy, with
two important distinctions: it has an exclusive focus
on energy and emissions, and it adds a fourth pillar
to the three pillars of the circular economy: reduce,
reuse, recycle, and remove. The fundamental goal
of the CCE is to prevent atmospheric carbon dioxide
and other GHG emissions. In addition, the CCE
approach emphasizes economic incentives and
benefits associated with managing carbon and the
need to focus on the most cost-effective mitigation
solutions.

The CCE Index, which has been developed by
KAPSARC and is now launched in its first edition, is
intended as a tool for governments and other climate
change policy stakeholders to evaluate progress in
support of domestic planning and decision making
in the nexus of energy, emissions, and the economy.
It enables data-driven discussions and comparisons
across countries around questions including:

How is a country engaging with the main climate
change mitigation options and technologies in
terms of depth and diversity compared to others?

How is a country positioned to accelerate
progress toward a CCE compared to others?
How strong are its related enabling frameworks
in areas including policy, technology, finance,
business environments and energy security?

How are different regions and countries that are
at different stages of economic development
performing on the CCE today, and how much
potential do they have to accelerate their
transitions toward the CCE?

How are the world’s major oil-producing countries
managing carbon circularity and preparing their
oil and gas sectors and related industries for CCE
transitions?

The 2021 CCE Index compares 30 major economies
on two temporal dimensions: current CCE
performance and CCE potential. The following high-
level messages stand out:

1. No single country has yet achieved a circular
carbon economy, in which atmospheric carbon
dioxide and other greenhouse gas emissions
are minimized and circulated throughout the
economy, where possible, to generate value.
There are significant differences between the top
performers, which are high-income industrialized
countries, and the lowest performers, which
are middle-income countries with high levels of
economic reliance on oil exports.

2. The top three countries in the 2021 CCE
Index, Norway, the United Kingdom and
Germany, receive the highest scores on both
the Performance and Enablers sub-indices.
This means that they both display the highest
level of engagement with a broad variety of CCE
activities, such as renewable energy deployment
or carbon capture and storage or hydrogen
projects, and they are the best positioned to
keep making further progress toward carbon
circularity.
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Executive summary and key messages

3. In the area of CCE Performance, the
greatest contribution to countries’ scores,
on average, comes from energy efficiency,
and renewables and electrification. However,
there are significant differences among individual
countries. Most countries are making progress in
switching away from high-carbon intensity fuels
in the power sector. Performance is less even
in areas requiring either access to technology
(nuclear energy) or capacity to invest in new
technologies (hydrogen and carbon capture
and storage). Countries also show varying rates
of success in conserving their existing forest
resources.

4. In the area of CCE Enablers, technology,
knowledge and innovation gaps and lack
of access to CCE finance are the biggest
obstacles faced by countries to accelerating
their progress toward CCE. While many
developed economies have been advancing
on clean technology deployment, progress in
emerging and developing countries in creating,
diffusing and absorbing the required knowledge
has been more limited. Similarly, many
countries are facing challenges in leveraging
sustainable finance, partly because of the low
institutionalization of the necessary regulatory
frameworks. While progress in policy and
regulatory enablers for the CCE is less uneven
across countries, gaps continue to exist, and
all countries need to step up their efforts to
reach carbon circularity within the agreed global
timeframes.

5. Gauging how the world’s largest oil
producers manage their oil sectors and
related industries is also crucial, given the
extent of the circularity transition ahead of
them. An additional Oil Producers Lens score
measures related opportunities and challenges.
The Performance score here shows that some

countries in this group rise in rank compared
to their peers when carbon management in
the sector is considered. On the enablers side,
countries’ potential to make progress toward

a CCE appears to improve as their reliance

on oil export revenues decreases — albeit this
correlation does not necessarily imply a causal
relationship.

The CCE Index is first and foremost intended

as a tool to promote country-level, data-driven
discussions on policy priorities and national strengths
and weaknesses related to implementation. Close
examinations of the various indicators used in

the index can spur discussions to identify more
appropriate CCE metrics for specific country or
sub-national contexts. Gaps in data can alert data
stakeholders to strive to make data available, or to
develop new ways to measure CCE performance
and potential at the country level. Finally, while

the primary purpose of the CCE Index is not to

rank countries, it allows for comparisons, both in

a global context and in different reference groups.
For countries facing challenges with performance or
enablers, the index can help pinpoint areas where
support is needed, including from international
partners.

This first edition of the CCE Index is also intended

as a conversation starter for identifying the optimal
ways of measuring CCE performance and enablers
across countries. The CCE Index will be updated and
expanded annually, and future editions will be revised
to include additional countries, indicators, improved
and updated datasets, and new ways of measuring
CCE performance and transition enablers. The first
edition of the CCE Index is therefore also put forward
as an invitation to contribute to further developing this
“new language of carbon™ by helping KAPSARC
further refine the index to serve a growing number

of countries and contexts with the best possible
indicators and metrics.
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Introduction

here is an urgent need to align global carbon

dioxide and other greenhouse gas (GHG)

emissions with climate-safe trajectories. The
Paris Agreement sets the globally agreed goals
for this: keeping the average global temperature
increase to well below 2 degrees Celsius above pre-
industrial levels, while pursuing efforts to limit the
increase to 1.5 degrees; reaching a peak in global
GHG emissions as soon as possible; and achieving
emissions neutrality in the second half of the century
(UNFCCC 2015). A broad range of technologies
and approaches are needed to achieve these goals,
and each country will apply a different mix of these
technologies. The circular carbon economy (CCE)
concept provides a holistic, adaptable and pragmatic
framework for this purpose, and the CCE Index,
developed by KAPSARC, offers a tool that builds on
this framework to develop indicators and metrics to
support related, data-driven policy discussions.

This KAPSARC Discussion Paper presents an
analysis and interpretation of the 2021 CCE Index
results. A detailed description of the methodology

is presented in the KAPSARC Discussion Paper,
“The Circular Carbon Economy Index 2021 —
Methodology” (Luomi, Yilmaz and Alshehri 2021).
The full 2021 CCE Index results are available on the
CCE Index web portal: https://cceindex.kapsarc.org.

The CCE concept

The CCE approach provides a holistic, flexible
and pragmatic framework for countries to plan and
implement their respective contributions toward
the Paris Agreement goals. By assessing all
available mitigation options side by side, it helps
countries maximize their emissions reduction and
management potential. It also helps to ensure

cost-effectiveness and equity by encouraging them
to play to their strengths — whether renewable
energy, hydrocarbons with carbon removal, or
nature-based solutions. Adopting a CCE approach
to managing emissions also helps pinpoint areas
where the implementation of existing technologies
and approaches needs to be accelerated, and
where more attention to enablers is needed to bring
new technologies to market.

The CCE builds on the concept of the circular
economy, with two important distinctions: it has an
exclusive focus on energy and emissions (instead
of materials, products and waste), and it adds

a fourth pillar to the three pillars of the circular
economy: reduce, reuse, recycle, and remove.
The fundamental goal of the CCE is to prevent
atmospheric carbon dioxide and other greenhouse
gas emissions through these four pillars, which
include reducing emissions through energy
efficiency and renewable energy, recycling carbon
through bioenergy, reusing carbon by converting it
into materials such as polymers or concrete, and
removing carbon dioxide from the atmosphere
through carbon capture and storage and natural
sinks.

Figure 1 shows the main CCE activities organized
under the four Rs of the CCE, along with
crosscutting activities, which contribute to, or
enable, one or more Rs. The classification follows
the taxonomy developed and used commonly

by KAPSARC researchers and international
organizations in a series of CCE guides (see https:/
www.cceqguide.org/) (for other taxonomies, see
Luomi, Yilmaz and Alshehri [2021]).

The Circular Carbon Economy Index 2021 — Results
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Figure 1. The circular carbon economy
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Source: Authors, based on KAPSARC (2020); G20 Energy Ministers (2020).
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The CCE approach also emphasizes economic
incentives and benefits associated with managing
carbon. This includes converting it into products
that bind carbon over long periods of time, and the
need to focus on the most cost-effective mitigation
solutions in each country and context (for an
expanded conceptual discussion, see e.g., Luomi et
al. [2021]). These aspects are particularly important
for countries with sizable hydrocarbon and related
energy-intensive industries, given the scale and cost
of the transformation still ahead for these harder-to-
abate sectors. Here, the CCE expands the ‘solution
space’ by drawing attention to carbon circularity
options both for these countries and more generally
for hard-to-abate sectors worldwide.

The CCE Index

The CCE Index aims to measure countries’ progress
in and potential for reaching circular carbon
economies. It is a composite indicator comprised of
a total of 47 individual variables or indicators. When
aggregated together, these provide insights into how
well countries are performing on these two temporal
dimensions of the CCE compared to each other. The
2021 edition includes 30 countries: the 19 Group of
Twenty (G20) member countries and 19 major global
oil producers.?

The CCE Index has two sub-indices: one for
measuring countries’ current performance on the
various CCE activities and the other for gauging how
countries are positioned to make progress toward
the CCE, based on key enabling factors. The CCE

Index also allows for additional comparisons among
top oil-producing countries through a separate set
of add-on indicators called the Oil Producers Lens,
which helps estimate how these countries’ industrial
performance and business environments are
aligning with the CCE.

Each country receives a score on a scale of 0-100
for each indicator and for the total index and its
sub-indices and lenses. Separate scores are first
calculated for the sub-index scores, which are then
aggregated to form the total CCE Index score. In
total, the CCE Index therefore consists of three
aggregate scores: the CCE Performance score,
the CCE Enablers score, and the total CCE Index
score. Ten oil-producer-specific indicators, referred
to as the Oil Producers Lens, are applied to the

19 oil-producing countries to form additional three
scores: the Oil Producers Lens Performance score,
the Oil Producers Lens Enablers score, and the Oil
Producers Lens total score.®

A country’s score should be interpreted as an
indication of how close it is to ideal performance,
either compared to its top-ranking peers or a
technical optimum. For example, a score of 66 would
be equivalent to two-thirds of a potential maximum
score. The CCE Index also provides a rank for each
country at the index and sub-index levels to facilitate
comparisons across countries (see Appendix 1).

Figure 2 presents the 2021 CCE Index indicator
framework.
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Introduction

Figure 2. 2021 CCE Index indicator framework
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Source: Authors.

Each of the two sub-indices and the add-on lens for
oil producers are intended to promote various types
of data-oriented discussions. There are four main

questions that the CCE Index is designed to answer:

Total CCE Index score: How are countries
overall handling the transition to the CCE, and is
their current performance on par with their future
potential?

CCE Performance score: How are countries
performing presently on the different CCE
activities, including crosscutting ones, and
how diverse are the CCE activities countries
engage in?

Adjusted national income

Employment
Quality of governance
Environmental health

Climate change resilience

CCE Enablers score: How are countries
positioned to unlock their CCE potential,
building on key enabling factors such as policy,
technology, finance, and enabling business
environments?

Oil Producers Lens: How well are major oil-
producing countries managing carbon circularity
and value creation in their oil and gas and
related industries? How well are these industries
positioned for a carbon-neutral future?

The Circular Carbon Economy Index 2021 — Results



2021 CCE Index results

his section presents and analyzes the

results of the 2021 CCE Index. It first

presents the total CCE Index scores and
the scores for its sub-indices and sub-dimensions,
as well as those for the Oil Producers Lens. It
also gives examples of how examining countries
in different groups, such as regions or income-
based groups, can allow for more meaningful
comparisons and better-contextualized data and
policy discussions.

The high-level 2021 CCE Index scores are
presented in Appendix 1. The scores and rankings,
the full underlying datasets used in the index, and
a ‘codebook’ containing detailed information about
each indicator are available via the CCE Index web
portal: https://cceindex.kapsarc.org.

Scores and rankings
Total CCE Index scores

The CCE total Index score is calculated as a
simple average of the CCE Performance and CCE
Enablers scores. Countries achieving the highest

scores on both sub-indices therefore receive the
highest ranks: If a country is both performing well

at present and has high potential to keep improving
in the future, it achieves a high total score. The top
three countries in the 2021 CCE Index are Norway
(69), the United Kingdom (66) and Germany (65).
These countries demonstrate the highest levels of
engagement with a broad variety of CCE activities,
such as renewable energy shares in the energy mix,
hydrogen or carbon capture and storage projects,
and their high scores on the enabling factors make
them the best-placed out of the 30 countries to keep
making further progress toward carbon circularity.
At the tail end are Iraq, Nigeria, and Algeria, which
on average score 44 points less than the top-three
countries.. (See Figure 3.)

On average, countries’ Performance scores are
lower than their Enablers scores (34 and 48,
respectively). This means that, for most countries,
the Enablers sub-index accounts for a higher
share of their total score. Four countries have a
higher Performance score than their Enablers
score: Brazil, Saudi Arabia, Angola and Iraq

(see Figure 3 and Box 1).

Figure 3. Total 2021 CCE Index scores and proportional sub-index contributions
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2021 CCE Index results

Box 1. Comparison of CCE Performance and Enablers scores

Performance sub-index (for example Angola and Iraq) (see Appendix 1).

Another way to examine the relationship between the two scores is to compare them to the average country
scores on each sub-index. Most countries with a score above the Performance average (34) also have a

score above the Enablers average (48). Some countries with higher Enablers scores than their Performance
scores, such as Japan, the Republic of Korea, China and Russia, can be characterized as having unmet

CCE potential. Countries with higher Performance scores compared to their Enablers scores may either have
uneven performance across the different Enablers sub-dimensions (such as Brazil and Saudi Arabia), or they
score low across all Enablers sub-dimensions but score higher than average on some CCE activities under the

CCE Performance score
Source: Authors.
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CCE Index Performance scores

he Performance sub-index measures both the

depth and breadth of countries’ engagement

on eight CCE activities: energy efficiency;
renewable energy; electrification (which acts as a
control variable for commercial variables)* ; nuclear
energy; fuel switching in the power sector (away
from coal and oil); natural sinks; carbon capture,
utilization and storage (which also captures blue
hydrogen projects); and green hydrogen. Countries
are rewarded both for strong performance on
these activities and for the variety of activities
they engage in.

The top-six countries in the 2021 CCE Performance
sub-index also rank the highest in the overall CCE
Index. There is significant variation in the scores
across the countries: the average Performance
score of the top three countries, Norway, the United
Kingdom and Germany, is 42 points higher than

that of the lowest three performers, Russia, Oman
and Algeria. In general, higher-performing countries
receive high scores on at least three, four or five
different CCE activities (see Figure 4).

In terms of the relative contributions of individual
CCE activities to country scores, the greatest
contributions, on average, come from renewables
and electrification (34%) and energy efficiency
(22%). However, there are significant differences
among individual countries, which reflects the spirit
of the CCE, namely that different countries will
advance toward carbon circularity through different
routes. Most countries are making progress in
switching away from high-carbon intensity fuels in
the power sector. Performance is more uneven in
areas requiring either access to technology (nuclear
energy) or capacity to invest in new technologies
(hydrogen and carbon capture and storage).
Countries also show varying rates of success in
conserving their existing forest resources (see also
Box 2).

Figure 4. 2021 CCE Performance scores and proportional indicator contributions
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2021 CCE Index results

scores

score a country has, the lower its carbon intensity.
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Box 2. Comparison of the carbon intensity of gross domestic product (GDP) and 2021 CCE Performance

Does the CCE Performance sub-index measure what it is intended to measure? The carbon intensity of the

carbon circularity in the economy. The figure below shows the correlation between these two variables, 75%,
which is both statistically significant and magnitudally important. Generally, the higher the CCE Performance

Norway

economies included in the index is an evident proxy for testing whether the CCE Performance scores measure

70
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CCE Index Enablers scores

The CCE Enablers score measures countries’
standing on five key ‘sub-dimensions’ that can
enable and accelerate CCE transitions. These

five areas are policies and regulation; technology,
knowledge and innovation; finance and investment;
business environment and energy security; and
socioeconomic context. Higher scores in these
dimensions are intended to indicate that a country
is better positioned toward reaching emissions
neutrality. Figure 5 presents the 2021 CCE Enablers
scores, along with the contributions of each five key
sub-dimension.

The three top-ranking countries in this sub-index are
Germany, the United Kingdom and Norway, while
Nigeria, Angola and Iraq score the lowest.More

than half of the countries (17) are below the average
score (48). The score range also indicates significant
differentials across the countries, especially between
the highest- and lowest-ranking countries. The
average score of the top three countries is roughly
three times the average score of the bottom three.

In other words, sizable gaps exist in the strength of
the enabling factors across countries, and reducing
these gaps could significantly contribute to helping
them realize their net-zero or emissions neutrality
ambitions.

A closer look at the sub-dimensions is useful to
identify relatively larger and potentially more critical
gaps across countries on the 29 different enabler
indicators. These indicators are divided across the
five sub-dimensions that together are crucial for
accelerating CCE transitions.

Policies and regulation play a crucial role in
guiding both public and private actors toward a
common goal, such as emissions targets. This
dimension captures policies and regulation relevant
to the different CCE activities, as well as addressing
emissions more broadly. These include support for
renewables, energy efficiency, carbon capture and
storage, and emissions reporting.

In this dimension, the score distribution is less
skewed across the countries compared to other
dimensions (see Figure 5). Even though 17 countries
score below the average (48), the difference
between the top and bottom three ranked country
score averages is 3.4 times. This implies, on the one
hand, that countries are introducing policies to better
position themselves in the current energy transition
but, on the other hand, that significant gaps in this
area exist in many countries (see Figure 6).

The top three countries are the United Kingdom,
Germany and ltaly, while the bottom three ranked
countries are Angola, Oman and Irag. Of the
indicators under this dimension, carbon capture
and storage law and regulation and climate

change policy appear to be dominant drivers of
countries’ standing. Scores for policy support for
renewables and energy efficiency are more even
across countries, and generally higher than in other
indicators in this dimension. While some countries,
such as China, need significant improvements in
their natural sink policies, several countries have
strong stands in this area. There appears to be room
for improvement in natural sinks protection policies
in countries such as China, Oman and Kazakhstan,
and in reporting emissions to the United Nations in
countries such as Qatar, Iraq and Angola.

The Circular Carbon Economy Index 2021 — Results
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2021 CCE Index results

Figure 5. 2021 CCE Enablers scores and proportional sub-dimension contributions
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Figure 6. 2021 CCE Enablers — Policies and regulation sub-dimension
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Technology, knowledge and innovation
captures countries’ progress on the creation,
distribution and absorption of relevant knowledge
to unlock their CCE transition potential.
Considering that many clean technologies are

still at the research and development (R&D)
stage, they have enormous potential to accelerate
the global energy transition through supporting
breakthrough technologies.

However, as Figure 5 shows, the gaps among the
30 countries under this dimension are the largest
of the five Enablers sub-dimensions: 19 countries
rank below the average Technology, knowledge
and innovation score (34). The Republic of Korea
records the highest score, followed by Germany
and Japan. Algeria, Irag and Angola have the

lowest three scores (see Figure 7). The difference
between the top and bottom three ranked country
averages is 12 times, and, more importantly, the
decline in the score distribution is noticeably rapid.
These results indicate the existence of significant
technology gaps, particularly in knowledge creation-
related indicators, namely R&D expenditure, clean
energy technology patents and academic research
intensity. Additionally, international high-technology
interaction (i.e., knowledge diffusion and absorption
through technology exports and imports) appears
particularly limited in many countries below the
average score. Finally, domestic technology
interaction-related indicators (i.e., university-industry
research collaboration, and medium- and high-
technology industries’ contribution to the economy)
are more evenly scaled across most countries.

Figure 7. 2021 CCE Enablers — Technology, knowledge and innovation sub-dimension
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2021 CCE Index results

Finance and investment indicators cover the
major funding sources for sustainability projects
and economic and financial instruments aimed
at financing the CCE transition. Besides the
importance of countries’ general financial access
(i.e., access to domestic and global finance),
their efforts to scale up sustainable finance

and investment are also crucial. The Finance
and investment dimension therefore combines
indicators relating to both ‘conventional’ and
sustainable finance and investment.

The top three countries are Norway, France

and the United Kingdom, and the bottom three
are Iraq, Algeria and Nigeria. Despite the global
sustainable investment needs estimated at
multiple trillion U.S. dollars per year (OECD,
UNEP and World Bank Group 2018), these flows
still remain not only insufficient but also unevenly

distributed: This dimension has the second largest
gaps across countries (see Figure 5). A total of

17 countries score below the average (35), and
the difference between the top- and bottom-three
ranked country averages is a strikingly high 23.5
times (see Figure 8). The leading driver behind
this immense range is countries’ differential
access to sustainable finance (green, social

and sustainability-linked bonds and loans) and
investment (public and private investment in CCE-
related energy technologies). On the contrary,
most countries have good or relatively good
access to conventional finance (access to credit,
equity and debt markets). The 30 countries under
this dimension are also largely well integrated into
global financial markets. In terms of economic
instruments, carbon pricing (either via taxes or an
emissions trading scheme) is yet to be developed
or is only kickstarting in a number of countries.

Figure 8. 2021 CCE Enablers — Finance and investment sub-dimension
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Business environment and energy security
indicators include more generic enablers covering
the business climate (ease of doing business and
logistics performance) and energy infrastructure
(energy security and system stability), which can
support and attract private actors and financing in
support of CCE transitions.

Country scores for this dimension are relatively
evenly distributed compared to other sub-
dimensions (Figure 5). A smaller number of
countries, 12, score below the average score (63),
and the difference between the top-three and

bottom-three ranked country averages is small

at 2.5 times. The United States, United Kingdom
and Germany sit at the top of the distribution,

and Angola, Nigeria and Iraq are at the bottom.
Supportive policy environment and trade and
transportation infrastructure are generally strong
across the countries. Energy insecurity, measured
as fiscal security (i.e., the share of fuel imports

of total imports of goods and services), appears

a concern for only two countries: the Republic of
Korea and India. Energy infrastructure instability, in
turn, appears to be a challenge for Turkey, Iraq and
Nigeria (see Figure 9).

Figure 9. 2021 CCE Enablers — Business environment and energy security sub-dimension

United States e so
United Kingdom [ eo
Germany I 79
Norway P 76
France P 76
Canada [ 75
Australia s
Russian Federation P 74
Kazakhstan e 73
Saudi Arabia e 72
China [ 70 mRegulations
Italy P 69 supporting business
Kuwait P e activity
Japan P 68
Mexico [ 68 mTrade and transport
Qatar [ e6 infrastructure
United Arab Emirates [ es
Iran [ ea
Indonesia [ e3 Renewable energy
Republic of Korea [ 63 investment and
Brazil [ e deployment
Oman ) opportunities
Argentina [ s Energy security
Algeria e 57
India e s7
Turkey 52
South Africa a2 M Energy infrastructure
Angola [ 39 stability
Nigeria 39
Iraq 17
0 10 20 30 40 50 60 70 80 90 100

Source: Authors.

The Circular Carbon Economy Index 2021 — Results

17



2021 CCE Index results

Socioeconomic context indicators cover a set The scores on this dimension do not display large

of broader social, economic and environmental variation across countries, with 15 countries scoring
enabling factors, including economic diversification,  below the average (58). The average score of the
energy equity, employment, human capital top-three countries is only 2.7 times that of the
productivity, environmental health, and climate bottom-three countries. Norway, United Kingdom
change resilience, which together account for a and Germany are the top-three ranked countries,
country’s general socioeconomic outlook. while Angola, India and Nigeria are the bottom-three

ranked countries (see Figure 10).

Figure 10. 2021 CCE Enablers — Socioeconomic context sub-dimension
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Oil Producers Lens scores

The Oil Producers Lens (OPL) is an add-on to the
CCE Index. It generates three additional scores to
enable more targeted comparisons among major oil
producers. The OPL total score is calculated as a
simple average of the OPL Performance score and
the OPL Enablers score. It is an aggregate measure
of how well major oil-producing countries perform
on these two dimensions (present and future) when
their oil/hydrocarbon and energy-intensive sectors
are factored in.

The same two countries, Norway and the United
Kingdom, rank the highest on the OPL total score
as on the total CCE Index score. At the other end
of the scale, the same six countries that have the
lowest OPL total scores also rank the lowest on the

total CCE Index scores, even if in a slightly different
order. In between these extremes, there are some
changes in rank when comparing the two scores
(see Figure 11).

When the CCE performance and potential of the 19
countries’ energy-intensive sectors are considered
(through the OPL), all but one (Iraq) receive higher
scores. As a result, the difference between the top
and bottom performers on the OPL scores is wider
than on the total CCE Index scores: Norway scores
73 on the OPL and 68 on the total CCE Index,
whereas Iraq scores 20 on the OPL versus 24 on
the total CCE Index. On average, countries’ OPL
Performance scores are slightly higher than their
OPL Enablers scores, which means that the former
contribute more to most countries’ OPL total scores
(see Figure 11).

Figure 11. 2021 Qil Producers Lens total scores and proportional sub-index contributions
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2021 CCE Index results

Oil Producers Lens Performance: Both the
OPL Performance and OPL Enables scores are
composed of averages of the respective CCE
Index sub-index scores and five OPL indicators.
The OPL Performance score is a simple average
of the CCE Index Performance score and the
five OPL Performance indicators (see Figure 12).
The 2021 OPL Performance indicators include
intensity metrics aimed at measuring, on the one
hand, how oil producers are managing carbon
circularity in their hydrocarbon and related
industries and, on the other, how efficiently they
are generating value from current and future
CCE assets, such as the chemicals industry.

As data becomes available and carbon capture,
utilization and storage applications are scaled

up, future editions may include further and more
direct metrics of value generation (monetizing
carbon or carbon dioxide) through carbon reuse and
removal.

In the 2021 edition, the top fie performers — Norway,
the United Kingdom, Saudi Arabia, Qatar and the
United States — all achieve high or relatively high
scores on all four emissions intensity indicators,
which focus on carbon dioxide and methane
emissions from various parts of their energy and
energy-intensive industries. In addition, two top-five
performers — Saudi Arabia and Qatar — achieve high
scores on the value added of the chemicals industry
to the economy, which acts in the OPL as an
infrastructure-based proxy toCCE value generation.®

Figure 12. 2021 Oil Producers Lens Performance scores sub-dimension
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Oil Producers Lens Enablers: The OPL Enablers  and chemicals companies’ sustainability reporting,
score is a simple average of the five sub-dimensions a country’s carbon capture and storage potential,
of the CCE Index Enablers sub-index (which and the government’s and industry’s commitment
receive a 5/6, or 83.33% weight in the score) and to emissions neutrality or net-zero emissions in the
the five OPL Enablers indicators (which receive a form of long-term targets and participation in key
1/6, or 16.66% weight) (for details of the weighting global partnerships.

scheme, see Luomi, Yilmaz and Alshehri [2021]).

The add-on indicators aim to measure how well the ~ The OPL Enablers lens does not result in major

19 countries’ oil and related industries are positioned changes to the ranking among the 19 countries,
for a carbon neutral future. More specifically, the compared to their relative CCE Index Enables
OPL Enablers indicators measure the quality of sub-index ranking. As Figure 13 shows, countries
resource governance and environmental, social and ~ With higher scores on OPL Enablers generally also
governance (ESG) risks in the country, major energy  receive higher scores across the five OPL indicators.

Figure 13. 2021 Oil Producers Lens Enablers scores
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Group comparisons

Analyzing the CCE Index results in different
reference and peer groups can provide more
meaningful context for policymakers. Examining
countries in groups can also be useful for
comparative policy discussions, as best practices
and lessons learned often translate better across
more homogeneous groups of countries. This
section presents two ways of doing this. It examines
countries in two reference groups — region and
income. It also draws attention to the diversity of the
Oil Producers Lens countries’ economic structures.

The CCE Index web portal, https://cceindex.kapsarc.

org, allows for further comparisons across these
different groups and among individual countries.

Figure 14. Total 2021 CCE Index scores per region
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Regions: As shown in Figure 14, countries

from Europe and Central Asia generally receive
the highest scores on the 2021 CCE Index, and
countries from Africa the lowest. The top-ranked
countries in each region are South Africa in Africa,
Canada in the Americas, Norway in Europe and
Central Asia, the United Arab Emirates in the Middle
East, and the Republic of Korea in South and
East Asia and the Pacific. The common element
across these countries appears to be their active
participation in most performance and enabling
factors that are crucial for progress toward CEEs.
However, there are significant differences within
regions.

m Performance score
(proportional contribution)

M Enablers score
(proportional contribution)

53 53

42 49

31 31

The Circular Carbon Economy Index 2021 — Results

22


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

2021 CCE Index results

Income: Another way to examine the CCE Index There appears to be some correlation between
results is by segmenting countries based on their countries’ income and their CCE performance. It is
income (see Figure 15). In the high-income OECD worth noting that while the Enablers sub-index has
countries’ group, Norway, the United Kingdom, a sub-dimension measuring broad socioeconomic
Germany, and France score above the group enablers, such as adjusted income and human
average. The United Arab Emirates, Saudi Arabia, capital, many of the more CCE-specific indicators
and Qatar in turn score above the non-OECD also reflect differences in countries’ socioeconomic
high-income group average. China, Brazil, Mexico, development levels. However, income (measured
Argentina, Turkey, and India score above the by GDP per capita) only explains 61% of countries’
middle-income group average. CCE Index scores (for a further comparison

example, see Box 3).6

Figure 15. Total 2021 CCE Index scores per income group
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Box 3. Comparison of the economic contribution of fuel exports and Oil Producers Lens Enablers scores

There are no direct proxy statistics for measuring how oil-producing countries are positioned vis-a-vis the CCE. However,
what can be highlighted is that the scale of the coming CCE transition will vary significantly across the 19 major oil
producers included in the 2021 CCE Index. For three of these countries — China, Mexico and the United Kingdom — oil
and other fuel exports account for less than 10% of their merchandise exports, whereas for four countries — Algeria,
Angola, Irag and Kuwait — they account for more than 90% of these exports. If examined against the 2021 Oil Producer
Lens Enablers scores, it appears that countries’ potential to make progress on the CCE improves as their oil revenue
dependence decreases — albeit this correlation (of 72%) does not necessarily imply a causal relationship. The figure
below displays the correlation between countries’ fuel exports as a share of their merchandise exports and their 2021 Qil

Producers Lens Enablers scores.

Four distinct groups of countries are distinguishable: middle-income countries with low export diversification and low
CCE transition potential; higher-income countries with slightly higher export diversification and CCE transition potential;
emerging economies with low reliance on fuel export revenues and relatively high CCE transition potential; and OECD

countries with largely well-diversified economies and the highest CCE transition potential.

Iraq s
eria .
- 100 Angola 8 Kuwait dator
& Migeria
2
<] . . A .
) Oman Saudi Arabia United Arab Emirates
Q
g Iran Kazakhstan
§
©
Norwa
'§ 60 Russian Federation v
(1]
£
S~
£
o 40
Q
3
% Canada
b
20 Brazil United States
q United Kingdom
Mexico .
China
0
15 20 25 30 35 40 45 50 55 60 65 70 75

2021 Oil Producers Lens Enablers score
Sources: CCE Index 2021 and World Bank (2021).

Note: Fuels comprise the commodities in the Standard International Trade Classification section 3 (mineral fuels, lubricants
and related materials).
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Conclusion

he CCE Index, similar to other socioeconomic

composite indicators, is not only intended for

ranking countries. It allows for comparisons,
both in a global context and in different reference
groups, but it is first and foremost intended as a tool
to promote country-level, data-driven discussions
on policy priorities and national strengths and
weaknesses related to implementation. Close
examinations of the various indicators used in
the index can spur discussions to identify more
appropriate CCE metrics for specific country or
sub-national contexts. Gaps in data can alert data
stakeholders to strive to make data available, or to
develop new ways of measuring CCE performance
and potential at the country level. For countries
facing challenges with performance or enablers,
the index can help pinpoint areas where support is
needed, including from international partners.

This first edition of the CCE Index is also intended
as a conversation starter for identifying the optimal

ways of measuring CCE performance and enablers
across countries. The CCE Index will be updated
and expanded annually, and future editions will be
revised to include additional countries, indicators,
improved and updated datasets, and new ways

of measuring CCE performance and transition
enablers. The first edition of the CCE Index is
therefore also put forward as an invitation to
contribute to further developing this ‘new language
of carbon’ by helping KAPSARC further refine

the index to serve a growing number of countries
and contexts with the best possible indicators and
metrics.

We invite you to visit the CCE Index web portal to
explore and compare countries and their indicator
scores and values in more detail. All underlying
indicator data (methodological information, sources
and the original data/values) are available for
viewing and downloading via the portal, https://
cceindex.kapsarc.org.
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Endnotes

T William McDonough, who originally coined the term circular carbon economy, proposed a “new language of carbon”
in order “to define ways in which carbon can be used safely, productively and profitably” and which “signals positive
intentions, enjoining us to do more good rather than simply be less bad” (McDonough 2016, 350).

2 The target group was the top-20 oil producers, but Libya was excluded due to limited data availability (Luomi, Yilmaz
and Alshehri 2021).

3 In terms of the choice of years for the data as the primary option, the data for the latest available year was selected
as the indicator value. Data for most indicators in the 2021 CCE Index framework are for 2018—2021. The 2021 CCE
Index methodology is explained in detail in the KAPSARC Methodology Paper, “The Circular Carbon Economy Index
2021 — Methodology” (Luomi, Yilmaz and Alshehri 2021).

4 Renewable energy is measured as the total share of renewables, both bio-and non-bio renewables, in total primary
energy consumption. This includes modern biofuels, such as bioethanol, as well as traditional bioenergy, including
firewood and charcoal. The latter are major contributors to deforestation and often have negative human health
impacts. However, excluding bioenergy altogether from this indicator would penalize countries that have high rates
of modern biofuel use. The index therefore uses electrification as a control variable, as countries that have high
traditional bioenergy use generally have lower rates of electrification. Electrification is also a major enabler for
increasing the share of renewable energy in the energy mix. The CCE Index has an indicator for fuel switching away
from coal and oil as a control for these fuels in the power sector.

5 For more on the link between the chemicals industry and CCE reuse applications, see IEA (2020).

& Correlations were calculated between the total CCE Index scores and GDP per capita in current US$ at purchasing
power parity for 2019 (via Enerdata [2021]).
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Appendix 1: 2021 CCE Index results

The tables in this appendix contain the scores
and ranks for the CCE Index, the Performance
sub-index, the Enablers sub-index and its sub-
dimensions, and the Oil Producers Lens. Underlying
data (original values) and scores for all 47 indicators

included in the 2021 CCE Index are available for
download via the CCE Index web portal. The values
and scores are also available in an interactive form

2021 CCE Index scores and rankings

on the CCE Index web portal, https://cceindex.
kapsarc.org.

CCE Index Performance Enablers Policies and regulation | Technology, knowledge Finance and Business environment & Socioeconomic
sub-index sub-index dimension and innovation investment dimension energy security context dimension
o ~ o ~ o x o) ~ 2 x 2 x 2 = 2 =
Norway 69.33 1 66.63 1 72.04 3 72.63 5 48.79 8 80.99 1 76.36 4 81.41 1
United Kingdom 65.75 2 56.74 2 74.76 2 85.66 1 58.75 5 70.64 3 79.65 2 79.09 2
Germany 65.41 3 54.31 3 76.51 1 78.72 2 79.47 2 67.52 5 79.47 3 77.37 3
France 59.55 4 49.21 4 69.89 4 74.44 4 55.07 6 74.39 2 76.22 5 69.32 10
Canada 56.54 5 47.40 5 65.69 7 63.27 7 48.00 9 67.84 4 75.09 6 74.24 7
United States 55.18 6 44.89 6 65.47 8 48.62 12 69.60 4 55.51 7 79.98 1 73.63
Japan 52.72 7 38.36 11 67.08 5 63.86 6 74.21 3 56.85 6 67.97 14 72.52 9
Republic of Korea 52.71 8 38.84 10 66.59 6 56.80 10 83.89 1 55.33 8 62.60 20 74.32 6
Australia 49.17 9 40.23 9 58.11 10 60.66 8 45.55 10 41.99 12 74.56 7 67.77 11
Italy 47.66 10 36.45 12 58.88 9 75.36 3 36.99 11 48.94 10 69.44 12 63.69 12
Brazil 42.45 11 42.45 7 42.45 16 48.41 13 25.44 16 29.09 16 60.94 21 48.38 22
United Arab Emirates 42.09 12 34.83 14 49.35 13 44.31 16 28.37 14 33.76 14 64.61 17 75.70 5
China 41.67 13 28.47 20 54.87 11 46.40 15 50.49 7 54.10 9 69.85 11 53.50 19
Mexico 40.79 14 30.55 19 51.04 12 57.43 9 32.57 12 40.67 13 67.66 15 56.85 16
Saudi Arabia 40.16 15 40.63 8 39.70 20 32.19 25 24.30 17 14.10 23 71.51 10 56.38 17
Qatar 36.73 16 33.54 15 43.37 14 35.29 23 28.94 13 10.19 25 65.83 16 76.60 4
Argentina 36.01 17 31.94 16 40.08 18 40.10 20 18.33 24 31.00 15 58.04 23 52.91 20
Turkey 33.81 18 31.01 18 36.62 23 41.29 19 21.89 21 16.91 21 51.58 26 51.43 21
Kazakhstan 31.39 19 22.58 23 40.20 17 29.43 27 12.76 27 27.39 17 72.50 9 58.93 15
Kuwait 31.08 20 22.11 25 40.05 19 30.80 26 18.40 23 19.36 20 68.27 13 63.45 13
Russian Federation 31.06 21 18.85 28 43.28 15 43.50 17 23.65 18 20.62 19 74.29 8 54.34 18
Indonesia 31.06 22 26.11 22 36.01 24 36.82 22 21.91 20 16.44 22 62.92 19 41.96 24
India 30.90 23 26.86 21 34.93 25 47.71 14 25.77 15 13.16 24 56.75 25 31.26 29
South Africa 30.76 24 22.08 26 39.43 21 49.04 11 22.14 19 45.07 11 42.40 27 38.52 27
Angola 28.41 25 34.95 13 21.88 29 25.34 28 4.07 30 6.05 27 39.41 28 34.50 28
Iran 28.24 26 21.55 27 34.92 26 42.36 18 21.41 22 7.54 26 63.65 18 39.66 26
Oman 27.31 27 17.86 29 36.77 22 23.30 29 14.77 25 26.90 18 59.71 22 59.14 14
Iraq 24.44 28 31.16 17 17.73 30 21.24 30 5.53 29 3.94 28 16.84 30 41.08 25
Nigeria 22.78 29 22.17 24 23.40 28 37.79 21 14.74 26 1.91 30 39.20 29 23.35 30
Algeria 22.73 30 15.49 30 29.98 27 34.91 24 10.36 28 3.77 29 56.78 24 44.09 23

Source: Authors.
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Oil Producers Lens

Oil Producers Lens

Oil Producers

Oil Producers Lens

Lens Performance Lens Enablers indicators
total score Performance scoré| ingicators average Enablers score DMREEE
2 = o = o = Q = o =
Norway 74.24 1 73.65 1 80.67 3 74.83 1 88.81 1
United Kingdom 69.67 2 65.46 2 74.17 5 73.89 2 69.54 8
United States 61.45 3 57.62 5 70.34 9 65.29 4 64.39 4
Canada 60.55 4 53.57 8 59.74 13 67.53 3 76.76 2
China 52.19 5 50.72 9 72.98 6 53.65 5 47.59 7
Saudi Arabia 51.59 6 63.43 3 86.24 1 39.75 12 39.99 10
Brazil 51.44 7 57.32 6 72.19 45.56 8 61.11 5
Qatar 51.37 8 59.62 4 85.70 44.85 52.22 6
United Arab Emirates | 48.82 9 49.50 10 64.18 11 48.13 7 42.06
Mexico 48.46 10 47.64 12 64.74 10 49.28 40.51
Kuwait 44.55 11 49.42 11 76.74 4 39.68 13 37.81 12
Kazakhstan 40.85 12 41.57 13 60.57 12 40.12 11 39.69 11
Russian Federation 39.04 13 36.09 15 53.33 15 41.98 10 35.49 13
Angola 37.86 14 53.79 7 72.63 7 21.92 18 22.17 18
Oman 34.39 15 32.70 16 47.54 16 36.08 14 32.65 14
Iran 31.77 16 30.64 17 39.73 17 32.90 15 22.77 16
Nigeria 30.72 17 38.55 14 54.94 14 22.89 17 20.37 g
Algeria 23.27 18 16.96 19 18.43 18 29.59 16 27.61 15
Iraq 20.37 19 22.21 18 13.25 e 18.53 19 22.56 17

Source: Authors.
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