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Abstract

This paper evaluates the performance of the European Union 27 (EU-27), its supranational
regions, and Member States (MSs) in relation to the Climate Action Sustainable Develop-
ment Goal (SDG13) of the United Nations 2030 Agenda. The Alkire—Foster method is
used to develop the Multidimensional Climate Action Index (MCAI) framework. Regard-
ing individual MSs’ overall performance, the results show that Sweden (Northern Europe)
performs the best and Croatia (Central and Eastern Europe) the worst. In terms of the
average overall performance of individual MSs in the EU-27 and its supranational regions,
only Western and Northern Europe have satisfactory scores. Moreover, the performances
of the various territories differ by target. This territorial heterogeneity illustrates how the
SDG13 targets may require different efforts in each territory. The scores for the MCAI
group measure depict an even worse picture. Except for Northern Europe, the proportion
of MSs with a satisfactory individual overall composite score (H) is lower than their av-
erage overall composite score or intensity (A). The two regions with the lowest H scores
(Southern Europe and Central and Eastern Europe) also have the lowest A scores and the
lowest average GDP per capita.
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1 Introduction

The goal of this paper is to assess the performance of the European Union 27 (EU-27), its
supranational regions, and individual Member States (MSs) on Sustainable Development
Goal 13 (SDG13) and its set of targets.! We seek to ascertain where the different EU-27
MSs and groups of MSs stand with regard to SDG13 and its objectives. To reach our goal,
the Alkire—Foster (AF) method was applied (Alkire & Foster, 2011) to develop the Multidi-
mensional Climate Action Index (MCAI) framework.

Sustainable development has garnered increasing attention from the United Nations
(UN). The Limits to Growth, a report from the Club of Rome, initiated the discussion on the
physical limits of the planet (Meadows et al., 1972). Subsequently, the Brundtland report,
Our Common Future, from the UN World Commission on Environment and Development
(WCED), presented the concept of sustainable development as “development that meets the
needs of the present without compromising the ability of future generations to meet their
own needs” (WCED, 1987, p. 15). Sustainable development is thus a normative concept
of economic growth, implying that it should occur in tandem with social inclusion and
environmental protection (Baker, 2016), considering the needs of future generations. This
concept was ultimately incorporated into the international political agenda at the Rio-92
Conference.

The 2000 UN Millennium Summit consolidated the discussion on sustainable develop-
ment with the Millennium Development Goals (MDGs), with environmental sustainability
addressed in MDG7 (UN, n.d.a). The Sustainable Development Goals (SDGs) of the UN
2030 Agenda, adopted in 2015, built on the MDGs (Hak et al., 2016) and widened their
scope (Biermann et al., 2017). As a result, the SDGs brought the complete legacy of pre-
vious discussions, since 1972, in Stockholm, up to 2015, the year in which the UN 2030
Agenda was established by the UN General Assembly in New York (UN, 1972, 2015) and
the Paris Agreement was ratified by 187 parties.

According to Richardson et al. (2023), Earth has already surpassed six of the nine plan-
etary boundaries; as such, it has exceeded the “Climate change” boundary. Moreover, these
nine planetary boundaries constitute the biophysical boundaries of an interconnected Earth
system, where each part of the system affects the others.

Pressure on natural resources has mainly been attributed to economic growth and trade
openness (Abid et al., 2023a, b), while Information and Communication Technologies
(ICTs), environmental regulations, and energy transition, among others, can help in reduc-
ing it (Abid, Ceci, & RazzaAbid et al., 2023a, b). A stable climate requires an atmospheric
CO, concentration of between 280 ppm and 350 ppm (Lindsey, 2023). However, the safe
limit of 350 ppm had already been exceeded by 1992 (360 ppm) and has since increased fur-
ther, to 400 pm in 2015 and 430 ppm in 2022 (IPCC, 2022a). The latest IPCC assessments
corroborated an acceleration in human-induced climate change (IPCC, 2021, 2022a, 2022b)
along with a rise in environmental losses.

In the context of this bleak overall picture, the EU MSs have been at the forefront of
efforts to reduce greenhouse gas emissions. Acting jointly, they are committed to the bind-
ing obligation of achieving a climate-neutral Europe by 2050 as set out in the European Cli-
mate Law (EU, 2021). In addition, some of the EU-27 MSs were among the G20 members

! EuroVoc considers the following EU-27 supranational regions: Southern Europe, Western Europe, North-
ern Europe, and Central and Eastern Europe (EU, 2022a). In this paper, targets are categories or dimensions.
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that showed a willingness to increase their mitigation measures in 2021 (Moosmann et al.,
2021).

Meanwhile, following the 2015 Paris Agreement, a Global Covenant of Mayors for Cli-
mate and Energy was established in 2016, recognizing the importance of cities in global
energy consumption (accounting for more than two-thirds) and greenhouse gas emissions
(around 70%), as well as the need for action at the local city level (Kona et al., 2021).2 The
relationship between energy consumption and greenhouse gas emissions is well established
in the literature, given the continuing high dependence of the world economy on fossil fuel
energy sources (Adedoyin et al., 2021).

Several studies have evidenced the overwhelming impacts of climate change. The Stern
Review considered various impact channels of climate change, including water distribu-
tion, crop yields, food insecurity, and health impacts, among others, and estimated that
global warming could lead to losses of between 5.3% and 13.5% of world GDP per capita
in 2200 (Stern, 2006). In contrast, the same report estimated an annual cost of around 1%
of world GDP for strong action and a substantial reduction of the worst impacts of climate
change. More recently, the Swiss Re Institute, from the reinsurance company of the same
name, produced a report in April 2021 illustrating the expected GDP losses in 2050 under
various temperature rise scenarios (Swiss Re Institute, 2021). Estimates suggested a decline
in global GDP of around 10% by 2050 under the current trajectory and assuming the Paris
Agreement targets were not met. Thus, any delay in action would not only be dangerous but
also very costly.

There is growing evidence that financial markets have started to price in climate risks
(Eren et al., 2022). The European Central Bank (ECB) conducted a study on the exposure
of individual EU-27 MSs to climate risks. Countries with the greatest climate risk will pay
more for access to finance (ECB, 2020).

In its Global Risks Report 2023, the World Economic Forum (WEF) showed that large
companies already perceive the severity of environmental risks, in particular the severity of
climate change risks (WEF, 2023).

The information cited above demonstrates that academics, different levels of government
and/or policy makers, practitioners, and other stakeholders are aware of the risks associated
with climate change and the need to act accordingly in terms of mitigation and adaptation.
It also illustrates the extent to which indexes or indicators can be relevant tools with which
to assess climate change and action by the different stakeholders, by informing appropriate
decision-making. However, one should be aware that assessment results may be sensitive to
the indexes and indicators used (Tothova & Heglasova, 2022).

SDG13 — Climate Action — was specifically defined to combat human-activity-induced
climate change and its negative impacts (UN, 2021). Campbell et al. (2018) highlighted that
SDG13 is broad, and that achieving every objective within its targets would also require the
objectives of other associated SDGs to be achieved. SDG13 is thus the focus of our research.

Since the establishment of the UN MDGs in 2000, and, particularly, after the 2015 Paris
Agreement on climate change and the adoption of the UN 2030 Agenda and its SDGs,
the scientific community has made continuous efforts to assess countries’ performance on

2 The European Commission was also a pioneer in the involvement of cities in the fight against climate
change. In 2008, it launched the EU Covenant of Mayors for Climate and Energy initiative, committing
participating mayors to reduce greenhouse gas emissions, increase climate resilience, and alleviate energy
poverty.
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sustainable development. Several studies have contributed to the field, with the creation
of composite indexes to assess the performance of territories. Regarding countries, these
indexes and their resulting rankings are used to compare performance and also to certify
that both national and international actors are achieving certain predetermined goals, such
as those of the 2015 Paris Agreement. All of these measures have facilitated the compari-
son of efforts toward sustainable development and the curbing of climate change, creating
greater transparency on the issues and, hopefully, motivating governments to achieve their
goals responsibly.

Composite indexes such as the SDG Index, the Climate Change Cooperation Index, the
Climate Change Performance Index, and others have been developed in the literature to
assess sustainable development and climate action, in particular (see, for instance, Bernauer
& Bohmelt, 2013; Burck et al., 2022; Codal et al., 2021; Sachs et al., 2022). However, none
of these indexes were developed to specifically assess the UN SDG13 and its five targets.
Moreover, although the SDG Index assesses the 17 SDGs, the information for assessing
SDG13 focuses solely on CO, emissions. We believe that this provides only a limited view
of SDG13, as the assessment should include both mitigation and adaptation indicators.
These are all important gaps in the literature that this paper aims to fill. Therefore, to the best
of our knowledge, the object of analysis in this paper is new (the assessment of SDG13 and
its targets) and the method used to address it, namely the AF method, is also novel within
the context.> Furthermore, and unlike other composite indexes in the literature, the MCAI
framework provides a coherent and objective multidimensional and multilevel assessment
of SDG13, which is capable of incorporating not only quantitative but also qualitative infor-
mation, and of dealing robustly with missing values.

The paper proceeds as follows. After this introductory section, Sect. 2 considers the pre-
vious literature on composite indexes for sustainable development and climate change. This
is followed by Sect. 3, which describes the method and the data. The results and discussion
are presented in Sect. 4. Section 5 concludes the paper.

2 Literature review

The literature review is organized thematically and, within each theme, chronologically.
Taking into account our objective of assessing SDG13 and its targets in the EU-27, its supra-
national regions, and its MSs, the indexes covered are on sustainable development, climate
change mitigation, and climate change adaptation and assessing countries’ corresponding
performance.

2.1 Sustainable development indexes

The Sustainable Society Index (SSI), computed since 2006 for a wide range of countries,
was one of the first indexes calculated to assess countries’ sustainable development perfor-
mance. It reflects the triple-bottom-line approach to sustainability of the Brundtland report,
incorporating 21 partial indicators sorted into seven categories and three well-being dimen-
sions: human, environmental, and economic (van de Kerk et al., 2014). However, it has no

3 The method is in line with the UN’s use of the Multidimensional Poverty Index (MPI) to inform SDG1 —
No Poverty (UNDP & OPHI, 2019).
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overall sustainability score, with the composite indexes limited to each of the three dimen-
sions of well-being.

The SDG Index assesses the overall performance score of the 193 UN MSs regarding
the 17 SDGs, since 2015. Detailed information is provided on the individual SDGs for each
country, based on more than 100 partial indicators. Priorities for further action are identified
and there is information on whether countries are on- or off-track to achieve the goals in
each target by 2030, based on the latest trend data (Sachs et al., 2022).

Similar analyses to the SDG Index have been conducted for different scopes and territo-
ries. For instance, Luomi et al. (2019) performed this type of analysis for the Arab region,
and ICS & SDSN (2021) for Brazilian cities. Tothovéa and Heglasova (2022) used the SDG
Index to assess environmental sustainability alone (including only goals 6, 7, 12, 13, 14, 15)
in the EU-27 countries and compare it with two other methods. Hametner and Kostetckaia
(2020), using time series data, proposed measures to assess progress toward the 2030 Agen-
da’s SDGs. Guo et al. (2022), using Big Earth data, presented a comprehensive analysis of
several SDGs in China, including SDG13.

To adjust the UN Human Development Index for ecological impact, Hickel (2020) pro-
posed the Sustainable Development Index (SDI), considering consumption-based CO,
emissions and material footprint (two key indicators of the ecological impact of human
activity).

2.2 Climate change mitigation indexes

Several indexes have been introduced that focus solely on climate change mitigation. The
Cooperation Index on Climate Change (CI) (Baettig et al., 2008), the Climate Change Coop-
eration Index (C3-I) (Bernauer & Bohmelt, 2013), and the Climate Change Performance
Index (CCPI) (Burck & Bals, 2011; Burck et al., 2022) are the most well-known. The CI
arose from the UN Framework Convention on Climate Change (UNFCCC) and the imple-
mentation of the 1997 Kyoto Protocol (Baettig et al., 2008). This composite index is based
on five partial indicators: two that measure whether and how fast countries have committed
to the two international treaties; and three (reporting, finance, and emissions) that assess
whether and how effectively measures have been implemented in line with those treaties.
The CI resulting from aggregation is a measure of countries’ cooperative behavior toward
the international climate agenda. Baettig et al. (2008) assessed 198 countries, using cross-
sectional average data for the period 1990-2005.

Bernauer and Bohmelt (2013) relied on CI as a foundation for C3-I but considered the
data in a panel format. C3-I provides information on 172 countries for the period 1996—
2008, allowing for a systematic global comparison of countries’ climate policies.

Finally, the CCPI (Burck & Bals, 2011; Burck et al., 2022) assesses countries’ perfor-
mance based on 14 partial indicators grouped into four categories with previously estab-
lished weights. The categories are greenhouse gas emissions (40%), renewable energy
(20%), energy use (20%), and climate policy (20%) (Burck et al., 2022).* The CCPI has
been published annually since 2005, with increasing coverage of countries over time, and

4 Most indicators are quantitative. Qualitative indicators on the latest developments in the implementation of
a country’s national climate policy and its international climate diplomacy are based on a survey of national
experts.
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currently includes the 60 countries (including the EU-27 MSs) responsible for over 90% of
global greenhouse gas (GHG) emissions.’

The CCPI has been extended in the literature. Epule et al. (2021b) introduced the Afti-
can Climate Change Performance Index (ACCPI). As opposed to the original CCPI, which
included only four African countries,’ the ACCPI provides an assessment of the perfor-
mance of climate change policy across the entire African continent, both nationally and
regionally. It follows a methodological approach similar to that provided by the CCPI but
differs in terms of the four categories assumed, the weights considered, and the data collec-
tion. Unlike the CCPI, the ACCPI does not include energy use, and it includes a perception
of corruption category. Furthermore, it does not work with national expert surveys, and
it employs online data repositories. It utilizes cross-sectional average data for the period
2016-2020 and will be updated every five years.

Other studies have also relied on the CCPI. Puertas and Marti (2021) found that geo-
graphical and economic proximity between countries does not result in homogeneous per-
formance patterns in combating climate change. They also found evidence of a link between
active climate policy actions and achievements, such as an increase in the use of renewable
energy resulting in a reduction in greenhouse gas emissions.

However, the assessment of countries’ performance in tackling climate change mitiga-
tion is not limited to these indexes. Codal et al. (2021) used a multidimensional perspective
(financial, emissions, policy, and legislative, non-governmental organizations) and a bal-
anced scorecard approach to assess the efforts of G20 countries regarding climate change.

Boehm et al.’s (2022) Climate Action Tracker (CAT) provided an overview of global
progress toward limiting global warming to 1.5 °C. Projections of current trends were com-
pared with desirable trajectories needed to reach near-term (2030) and long-term (2050)
targets. The final performance of countries according to each partial indicator was clas-
sified into categories of progress: on-track, off-track, well off-track, wrong direction, and
insufficient data. Partial indicators referred to sectors with relevant contributions to GHG
emissions: power, buildings, industry, transport, forest and land, food and agriculture, and
technological carbon removal. All measurements were made based on historical data from
the last 10 years and used the 2015 Paris Agreement as a reference point. The authors also
calculated each country’s overall ranking by combining all rankings. Their results showed
that, to date, no country had met the goals of the 2015 Paris Agreement.

2.3 Climate change adaptation indexes

While the above indexes on climate change focus on mitigation, adaptation to climate
change is also a focus of interest in the literature. Epule et al. (2021a) introduced a readiness
index for climate change adaptation in Africa — the ClimAdaptCap Index. It weighted into a
single index a climate score (based on temperature and precipitation) and an adaptive capac-
ity score (proxied by literacy and poverty rates). Regional averages were calculated over the
period 1991-2016 and for each of the five African regions.

5 CCPI was last revised in 2017, to adapt to the 2015 Paris Agreement.
6 Algeria, Egypt, Morocco, and South Africa.
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Fu et al. (2021) developed the Index for Climate Change Adaptation in China (ICCAC),
to evaluate the overall progress on climate change adaptation in China during the period
2010-2018.

2.4 The gaps filled by the MCAI framework

Table 1 provides a summary of the main indexes described above

We conclude this section by noting that the extant literature contains several compos-
ite indexes to assess sustainable development, the UN SDGs, and climate action to tackle
climate change. However, none of the above-mentioned composite indexes are counting
indexes, most do not consider both quantitative and qualitative information, none provide an
explicit way to deal with missing values, and none have their focus on SDG13 and its targets
(addressing, simultaneously, climate change mitigation and adaptation). As we demonstrate
in the following section, the MCAI framework fills all these gaps.

3 Method and data
SDG13 comprises the following five targets (Project Everyone, 2022):

13.1 “Strengthen resilience and adaptive capacity to climate-related hazards and natural
disasters in all countries” (Resilience);

13.2 “Integrate climate change measures into national policies, strategies and planning”
(Action);

13.3 “Improve education, awareness-raising and human and institutional capacity on cli-
mate change mitigation, adaptation, impact reduction and early warning” (Education);

13.A “Implement the commitment undertaken by developed-country parties to the United
Nations Framework Convention on Climate Change to a goal of mobilizing jointly
$100 billion annually by 2020 from all sources to address the needs of developing coun-
tries in the context of meaningful mitigation actions and transparency on implementa-
tion and fully operationalize the Green Climate Fund through its capitalization as soon
as possible” (Commitment A); and.

13.B “Promote mechanisms for raising capacity for effective climate change-related plan-
ning and management in least developed countries and small island developing States,
including focusing on women, youth and local and marginalized communities” (Com-
mitment B).

To measure and monitor the performance of a country against each target, partial indicators
are needed to demonstrate the effectiveness of this performance in relation to the established
benchmarks (McCarthy et al., 2012). The same applies to the average performance of MSs.

The UN 2030 Agenda includes several partial indicators per SDG13 target; sometimes,
however, it includes only one partial indicator.” In this paper, we are as thorough as possible
in the definition of partial indicators per target, depending on the available information. For
instance, regarding target 13.2 (Action), we move beyond the existence or not of long-term
strategies and total GHG emissions (partial indicators included in the UN 2030 Agenda)

7 To apply the AF method it is recommended to have at least two partial indicators per dimension.
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Table 1 Main indexes for sustainable development and climate assessment

Authors Name of the Index Assessment Goal Scope Extensions
Sustainable development
van de Kerk et al. Sustainable Society Sustainable A wide range of  N.a.
(2014) Index (SSI) development countries, since
2006
Sachs et al. (2022)  Sustainable Develop-  Overall performance 93 UN Member Luomi et al.
ment Goals Index regarding the 17 States, since 2015  (2019);
(SDG Index) SDGs ICS & SDSN
(2021);
Tothova &
Heglasova
(2022);
Hametner
and Kostetck-
aia (2020);
Guo et al.
(2022);
Hickel (2020) Sustainable Develop-  Correcting the UN N.a. N.a.
ment Index (SDI) Human Development
Index for ecological
impact
Climate change mitigation
Baettig et al. (2008) Cooperation Index on  Climate change 198 countries, N.a.
Climate Change (CI)  mitigation 19902005, cross-
sectional average
data
Bernauer and Boh-  Climate Change Climate change 172 countries, N.a.
melt (2013) Cooperation Index mitigation 1996-2008, panel
(C3-1) data
Burck and Bals Climate Change Climate change Currently for 60 Epule et al.
(2011); Performance Index mitigation countries, since (2021b);
Burck et al. (2022)  (CCPI) 2005 Puertas and
Marti (2021)
Codal et al. (2021)  N.a. Climate efforts G20 countries N.a.
Boehm et al. (2022)  Climate Action Progress toward limit- N.a. N.a.
Tracker (CAT) ing global warming
to 1.5°C
Climate change adaptation
Epule et al. (2021a) ClimAdaptCap Index Climate change 5 key Africanre-  N.a.
adaptation gions, cross-sec-
tional 1991-2016
average data
Fuetal. (2021) Index for Climate Overall progress China, 2010-2018 N.a.

Change Adaptation in
China (ICCAC)

on climate change
adaptation

Source Own work

and explore partial indicators that have characterized the European climate policy on GHG
emissions reduction since the Kyoto Protocol, such as renewable energy promotion, energy
efficiency, or the carbon market. Regarding target 13.3 (Education), we seek indicators that
reflect greater education and awareness about climate change, at both the individual and

institutional levels.
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We consider loss, mitigation, and adaptation partial indicators, which show, respectively,
vulnerability, how human-induced climate change is being tackled, and how the effects of
climate change are being addressed. We closely follow the AF method (Alkire & Foster,
2011; Alkire et al., 2018; Alkire & Santos, 2010a,b) — a counting dual cut-off method cre-
ated to measure multidimensional poverty, but also used for other purposes (e.g., Pereira et
al., 2018) — to develop an MCAI framework capable of assessing the performance of the
EU-27, its supranational regions, and MSs regarding SDG13. The method implies the fol-

lowing seven steps:®

Step 1 - Establish the dimensions and partial indicators per dimension In the MCALI case,
the dimensions correspond to the SDG13 targets. We assume four targets since we have
merged 13.A and 13.B into a single target that we refer to as 13.4 (Commitment), which
considers more than one partial indicator.’ A total of 14 partial indicators were considered,
covering all SDG13 targets;

Step 2 - Dichotomize partial indicators Knowing the critical cut-off values for all partial
indicators, original scales are converted to 1, when the partial indicator is above the critical
cut-off level, and 0 otherwise. In the MCALI case, these critical cut-off values can be specific
policy objectives, if they exist, or the average performance of the EU-27 MSs, otherwise;

Step 3 - Fill in missing values Set missing values equal to the second set of critical cut-off
values in Step 5, so as not to alter the performance assessment decisions in Step 6. In the
MCAL case, these critical cut-off values are set equal to 0.5, which is also the best guess
when no information is available;

Step 4 - Select the relative weights of dimensions and partial indicators The sum of the
weights of all dimensions or partial indicators should add up to 1. In the MCAI case, equal
weights are chosen for all targets and the partial indicators within each target;

Step 5 - Compute individual composite scores These are weighted averages of the corre-
sponding partial indicators, to be compared with the second set of critical cut-off values.
In the MCALI case, these critical cut-off values, per target and overall, are set equal to 0.5
and correspond to the proportion of weighted achievements an MS needs to exceed for its
performance to be satisfactory, whether in a certain target or overall. That is, the second set
of critical cut-off values enables us to identify the extent to which the MS should perform
satisfactorily in order to be considered satisfactory in a certain target or overall;

Step 6 - Compute the average performance of a group of individuals Based on the indi-
vidual scores, compute the average performance of a group of individuals, contrasting the
average score for each partial and composite (target and overall) indicator with the corre-
sponding critical cut-off values. In the MCALI case, individuals are the MSs and groups of
individuals or MSs correspond to supranational territories. The territories considered are the

8 We opted to expose the AF method in general and immediately explain how it materializes in the MCAI
case.

% Both targets (13.A & 13.B) relate to the support that should be given to least developed economies by the
developed economies.
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PARTIAL INDICATORS AND TARGETS WEIGHTS
13.1Resilience

1. Econ.Losses 1/8

2. Fatalities 1/8

13.2 Action

3.C0O2.Cars 1/28

4. GHG.ETS 1/28

5. GHG.ESD 1/28 H

6. GHG.Energy 1/28 Individual MS

7. Energy.Efficiency 1/28 overall MCAI=Hx A
8. NDCs. 2016 1/28 B composite

9. Renewable.Energy 1/28 score

13.3 Education A

10. Electric.Vehicles.2020 1/8

11. Mayors.Climate&Energy 1/8
13.4 Commitment
12. Climate.Expenditure.2018 1/12
13. Climate.Expenditure.2019 1/12
14. Climate.UN.2020 1/12

Fig. 1 The MCAI framework. Notes H is the proportion of MSs with overall satisfactory performance
and A is the average overall performance intensity of MSs with overall satisfactory performance Source
Own work

EU-27 as a whole and its four supranational regions. The critical cut-off values considered
to assess the average performance of MSs in each territory by partial and composite (target
and overall) indicators are set equal to 0.5. Thus, the average MS of a European territory
performs satisfactorily on a specific partial indicator, or a composite (target or overall) indi-
cator, if the corresponding weighted average score is strictly above 0.5;

Step 7 - Compute A, H, and the group measure MCAI That is, compute the proportion H of
individuals that have been identified as having an overall composite score greater than the
critical cut-off value, and the intensity A corresponding to the average overall performance
of this group of individuals. The MCAI group measure is defined as the product of H times
A.'0 A satisfactory performance implies a MCALI score strictly greater than 0.5.

Figure 1 illustrates the MCALI framework, showing the four targets and the 14 partial indica-
tors considered (in addition to the corresponding weights), and the MCAI group measure
score (described in Step 7 above).!!

Partial indicators considered in the MCAI framework are based on an analysis of docu-
ments and international treaties such as the Kyoto Protocol and the Paris Agreement. Suit-
able data were explored on the European Commission website. Most of the objectives behind
the critical cut-off values for the partial indicators are linked to the 2020 Climate & Energy
Package, set by EU leaders in 2007, which is part of the action taken by the European Com-
mission toward the goal of climate neutrality by 2050 (EU, 2022b). The data sources are the
European Environment Agency (EEA), Eurostat, the UNFCCC, the World Bank, and The

' MCAI=H x A.
" Descriptions of the partial indicators in Fig. 1 are provided in Appendix A.
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Lancet database. Appendix A contains the partial indicator descriptions, sources, and critical
threshold values considered.

4 Results and discussion

Figure 2 illustrates the overall composite score by MS of the EU-27. Table 2, shows the
overall and target scores by MS of the EU-27.'2 MSs are listed in descending order of their
overall composite score.'?

A mere 12 MSs (44%) have a satisfactory individual overall composite score (>0.5)
against SDG13. Sweden has the best individual overall composite score (0.72) and Croatia
has the worst (0.27). Sweden fails to exceed the critical value in only target 13.3 (Educa-
tion), while Croatia exceeds it in only target 13.2 (Action).'*

The results presented in Fig. 2 and Table 2 (and Appendices B to E) are consistent with
part of the literature and are more informative. In the literature, the countries of Northern
Europe have typically been the top performers. For example, in the CCPI 2022, Sweden,
Denmark, and Norway'® were the three top performers (Burck et al., 2021). In the SDG
Index 2022, the top performers were Finland, Denmark, and Sweden (Sachs et al., 2022),

0,27 I 72

Fig. 2 Overall composite score by MS. Source Own work.

12 As previously explained, missing values are set equal to 0.5. However, a sensitivity analysis was per-
formed considering 1 and 0 for missing values. The results did not change significantly and are available
upon request.

13 For the partial (1 to 14), composite (targets 13.1 to 13.4 and overall), and MCALI scores by MS and EU
territory (EU-27 as a whole and its four supranational regions), refer to Appendices B to E.

4For detailed information on these two MSs, refer to Appendices D and E.

150ut of our sample.
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Table 2 Overall and target composite scores by Member State

Member State Region Composite scores
Overall By target

13.1 13.2 13.3 13.4
Sweden (SE) NE 0.72 1.00 0.71 0.50 0.67
France (FR) WE 0.68 0.00 0.71 1.00 1.00
Denmark (DK) NE 0.67 0.50 1.00 0.50 0.67
Finland (FI) NE 0.67 1.00 0.86 0.50 0.33
Austria (AT) WE 0.61 0.50 0.43 0.50 1.00
Bulgaria (BG) CEE 0.58 1.00 0.64 0.00 0.67
Netherlands (NL) WE 0.56 0.50 0.57 0.50 0.67
Germany (DE) WE 0.56 0.00 0.57 1.00 0.67
Spain (ES) SE 0.55 0.00 0.71 0.50 1.00
Romania (RO) CEE 0.54 1.00 0.64 0.50 0.00
Estonia (EE) NE 0.51 1.00 0.71 0.00 0.33
Slovakia (SK) CEE 0.51 1.00 0.71 0.00 0.33
Malta (MT) SE 0.48 1.00 0.57 0.00 0.33
Greece (EL) SE 0.46 0.00 1.00 0.50 0.33
Ireland (IE) WE 0.46 1.00 0.86 0.00 0.00
Lithuania (LT) NE 0.44 1.00 0.43 0.00 0.33
Luxembourg (LU) WE 0.43 0.00 0.57 0.50 0.67
Cyprus (CY) SE 0.40 1.00 0.29 0.00 0.33
Belgium (BE) WE 0.40 0.50 0.29 0.50 0.33
Italy (IT) SE 0.39 0.00 0.71 0.50 0.33
Hungary (HU) CEE 0.39 1.00 0.57 0.00 0.00
Portugal (PT) SE 0.38 0.00 1.00 0.50 0.00
Latvia (LV) NE 0.38 1.00 0.50 0.00 0.00
Poland (PL) CEE 0.36 1.00 0.43 0.00 0.00
Czechia (CZ) CEE 0.30 0.50 0.71 0.00 0.00
Slovenia (SI) CEE 0.30 0.50 0.71 0.00 0.00
Croatia (HR) CEE 0.27 0.50 0.57 0.00 0.00

Note The regions are Southern Europe (SE), Western Europe (WE), Northern Europe (NE), and Central
and Eastern Europe (CEE)

Source Own work

and none of the EU countries were the lowest performers (Sachs et al., 2022). Puertas and
Marti (20211), using indicators from CCPI, found that European countries were the top
performers in two of the six clusters analyzed (Puertas & Marti, 2021). Meanwhile, in the
“State of Climate Action 2022” report, nine countries of the world recorded an almost suf-
ficient performance, although no EU-27 MSs featured among them (Boehm et al., 2022).
Hametner and Kostetckaia (2020) investigated the EU MSs’ rates of progress toward the
SDGs and identified Croatia, Portugal, and Romania as top performers, with the lowest per-
formance for Luxembourg, Denmark, and Austria. A trade-off may exist between the level
and rate of progress, meaning our analysis is focused on levels and not on rates.

Fig. 3 illustrates the four European regions. Table 3 presents the results of the MCAI
framework by European territory (EU-27 as a whole and its four supranational regions).'®

16 Descriptions of the partial indicators in Table 3 are provided in Appendix A.
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M Central and Eastern Europe
M Northern Europe
B Western Europe

Southern Europe

Fig. 3 The four European supranational regions. Source EuroVoc (UN, n.d.b)

Looking at the average MS overall composite scores (Table 3), the EU-27 as a whole is
not performing satisfactorily (0.48). Two regions have a satisfactory average overall com-
posite score — Western Europe (0.55) and Northern Europe (0.57) — and two do not — South-
ern Europe (0.42) and Central and Eastern Europe (0.43). However, the 2017 SSI report
(Sustainable Society Index, 2022),'7 which assessed the sustainability levels of countries
around the world, presented contrasting findings. Although the constituent countries of
Northern Europe continued to exhibit the strongest average performance in the SSI envi-
ronmental well-being indicator, surpassing other European regions, countries in Central and
Eastern Europe and Southern Europe recorded, respectively, the second and third stron-
gest average performances, with the weakest average performance coming from Western
Europe. These changing trends indicate significant disparities in environmental well-being
performance among European countries. Nonetheless, the environmental well-being indica-
tor included other partial indicators besides those related to SDG13, which is not the case
with the MCAL In particular, the SSI uses partial indicators related to natural resources,
such as biodiversity or renewable water resources, which may explain its different results.

These average MS composite scores by target and European territory show that:

— Southern Europe (0.33) and Western Europe (0.36) need to improve on target 13.1
(Resilience). These are the regions most affected by climate risks and natural disasters;

— The EU-27 as a whole and all its supranational regions perform well on target 13.2
(Action);

— The EU-27 as a whole (0.30), Southern Europe (0.33), Northern Europe (0.25), and
Central and Eastern Europe (0.08) need to improve on target 13.3 (Education);

17 This is the latest SSI report with information on the broadest number of countries. However, it does not
include information about Ireland, which is included in our sample.
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Table 3 Partial indicator (1 to 14), composite indicator (13.1 to 13.4 and overall), and MCAI group measure
scores by European territory

Partial indicator, composite indica- ~ EU-27 Southern ~ Western Northern ~ Central
tor, and MCAI group measure scores Europe Europe Europe and
Eastern
Europe
13.1-Resilience 0.61 0.33 0.36 0.92 0.92
1-Econ.Losses 0.59 0.33 0.43 0.83 0.83
2-Fatalities 0.63 0.33 0.29 1.00 1.00
13.2-Action 0.65 0.71 0.57 0.70 0.62
3-CO2.Cars 0.50 0.33 0.57 1.00 0.17
4-GHG.ETS 0.81 0.83 0.71 0.83 0.83
5-GHG.ESD 0.57 0.67 0.29 0.42 0.83
6-GHG.Energy 0.41 0.67 0.29 0.50 0.33
7-Energy.Efficiency 0.67 0.83 0.57 0.67 0.50
8-NDCs.2016 0.63 0.67 0.71 0.50 0.67
9-Renewable.Energy 0.94 1.00 0.86 1.00 1.00
13.3-Education 0.30 0.33 0.57 0.25 0.08
10-Electric.Vehicles.2020 0.33 0.17 0.71 0.50 0.00
11-Mayors.Climate&Energy 0.26 0.50 0.43 0.00 0.17
13.4-Commitment 0.37 0.30 0.68 0.41 0.10
12-Climate.Expenditure.2018 0.33 0.25 0.71 0.33 0.08
13-Climate.Expenditure.2019 0.37 0.25 0.71 0.50 0.08
14-Climate.UN.2020 0.41 0.39 0.62 0.39 0.13
Overall composite score 0.48 0.42 0.55 0.57 0.43
MCALI group measure score 0.27 0.09 0.34 0.43 0.20
H 0.44 0.17 0.57 0.67 0.38
A 0.60 0.55 0.60 0.64 0.54

Source Own work

Southern Europe - 0.71 -
Western Europe - 057 _

Northern Europe

0
Central and Eastern Europe _ 0.62 ﬁo_l

0.5 1 1.5 2 2.5

(=}

m13.1 13.2 w133 w134

Fig. 4 Average MS composite score by target and European territory. Source Own work
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— The EU-27 as a whole (0.37), Southern Europe (0.30), Northern Europe (0.41), and
Central and Eastern Europe (0.10) need to improve on target 13.4 (Commitment).

The territorial heterogeneity described above shows how the SDG13 targets may require
different efforts in different territories. This is an important policy implication of our results.
The detailed characterization of the territories shown in Appendices B to E indicates exactly
where action is needed. For instance, a specific target can largely contribute to lowering the
average MS overall composite score, as target 13.1 (Resilience) does in Southern and West-
ern Europe, and targets 13.3 (Education) and 13.4 (Commitment) do in Central and Eastern
Europe. In other words, the results show the low Resilience (or high vulnerability) of South-
ern and Western European countries to climate change, suggesting the need to strengthen
climate change adaptation policies in these countries, and a weak performance in Education
and Commitment for Central and Eastern European countries, suggesting the need to invest
in public policies that promote environmental education and awareness among the popula-
tion and institutions, strengthening the quality of the latter, and encouraging support to
developing economies in these countries. Moreover, there is also a need for Education and
Commitment policies in Southern and Northern Europe. In addition, target 13.2 (Action)
performs well in all regions (and in the vast majority of MSs), which appears to show the
relevance of European institutions’ policies related to climate change.

Furthermore, by comparing the average MS target composite scores of the supranational
regions with the EU-27 as a whole, we find that:

— Northern Europe and Central and Eastern Europe perform better on target 13.1 (Resil-
ience) than the EU-27 as a whole;

— Southern Europe and Northern Europe perform better on target 13.2 (Action) than the
EU-27 as a whole;

— Southern Europe and Western Europe perform better on target 13.3 (Education) than the
EU-27 as a whole; and.

— Western Europe and Northern Europe perform better on target 13.4 (Commitment) than
the EU-27 as a whole.

Therefore, European regions that perform poorly relative to the EU-27 as a whole in some
targets may perform better in other targets.

The scores for the MCAI group measure depict an even worse picture, with all scores
below the critical cut-off value of 0.5. These scores add to the previous analysis as they
surpass simple averages, providing insights into the variability of MS performance across
the EU-27 as a whole and its four supranational regions.

The MCAI group measure is a product of two numbers: (i) H — the proportion of MSs
in a given territory with a satisfactory individual overall composite score; and (ii) A — the
mean intensity or average group score of these MSs in relation to their overall composite
scores. The product of two numbers between zero and one is always less than the smaller
of those numbers. Therefore, a low MCAI group measure score can be determined by a low
H, alow A, or both.

The EU-27 as a whole has an MCAI group measure score of 0.27. In this territory, as in
most European supranational regions, with the exception of Northern Europe, H is smaller
than A. Furthermore, the two supranational regions with the lowest H scores (Southern
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Fig.5 Bubble chart showing, by region, the relationship between A and H, MCAI group measure scores,
and GDP per capita (GDPPC). Source Adapted from the World Bank Group (2022).

Europe and Central and Eastern Europe) also have the lowest A scores and the lowest aver-
age GDP per capita (see Fig. 5). Thus, the MCAI group measure scores expand the previous
analysis by identifying the main drivers of each territory’s performance: H, A, or both.

5 Conclusions

How are the EU-27 and its supranational regions and MSs performing against SDG13 of the
UN 2030 Agenda and its set of targets? To answer this question, the AF method was applied
(Alkire & Foster, 2011), enabling the development of the MCAI framework to assess the
performance against SDG13 and its corresponding targets for the EU-27 as a whole, its
supranational regions, and MSs.

The MCALI framework results show that:

— Only 12 MSs (44%) have a satisfactory individual overall composite score. Sweden has
the highest individual overall composite score and Croatia the lowest;

— The EU-27 as a whole is not performing satisfactorily, although its average MS over-
all composite score is close to the critical cut-off value. Regarding the supranational
regions, two have a satisfactory average MS overall composite score — Western Europe
and Northern Europe — and two do not — Southern Europe and Central and Eastern
Europe;

— With regard to the SDG13 targets, Southern Europe and Western Europe need to
improve on target 13.1 (Resilience). The EU-27 as a whole and all its supranational
regions perform well in target 13.2 (Action). The EU-27 as a whole, Southern Europe,
Northern Europe, and Central and Eastern Europe require improvement in targets 13.3
(Education) and 13.4 (Commitment). Furthermore, the European supranational regions
that perform poorly in some targets may still perform better than the EU-27 as a whole
in other targets;
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— The results also reveal wide variation in the individual MS overall composite scores,
in the EU-27 as a whole and its supranational regions. This territorial heterogeneity
illustrates how the SDG13 targets may require different efforts in different territories;

— The MCALI group measure scores paint a less satisfactory picture. All are below the criti-
cal cut-off value, suggesting a small proportion of MSs with a satisfactory individual
performance and/or a small intensity of the satisfactory performance in those same MSs.
Southern Europe and Central and Eastern Europe have the worst MCAI group mea-
sure scores compared to the other two European supranational regions and the EU-27
as a whole. Except for Northern Europe, this is mainly due to H being lower than A,
although the two supranational regions with the lowest H scores (Southern Europe and
Central and Eastern Europe) also have the lowest A scores and the lowest average GDP
per capita.

The MCALI framework results are consistent with other results from the literature but more
informative. They provide insights for policymakers into the path the EU-27 must take con-
cerning SDG13 and its targets by:

— Highlighting the strengths and weaknesses of the EU-27 as a whole, its supranational
regions, and MSs in relation to SDG13 and its targets, and the goals and efforts that
require greater attention in each territory:

— Indicating the need for Southern and Western Europe to strengthen climate change
adaptation policies (target 13.1, Resilience) and the requirement for Central and East-
ern, Southern, and Northern Europe to invest in public policies that promote education
and climate awareness (target 13.3, Education) and encourage the countries in these
regions to support developing economies (target 13.4, Commitment);

— Indicating the success of EU policies addressing climate change (target 13.2, Action);
and.

— Showing the drivers of bad performance for Southern and Central and Eastern Europe,
namely a low H and a low A.

The MCALI framework results are driven by the partial indicators adopted, which were cho-
sen based on the availability of data, and by the weights assigned to the different targets and
indicators. These are the limitations of the research.

To improve the accuracy and applicability of the MCAI framework, we suggest the fol-
lowing as avenues of future research:

— Considering other partial indicators, when more data is available;

— Testing different sets of weights, particularly for the SDG13 targets;

— Deepening the analysis, by exploring further the links between the results of the pro-
posed MCAI framework and variables such as education, the quality of institutions,
political leadership, available resources, and others;

— Focusing the analysis on rates of progress instead of levels;

— Using cities of the EU-27 as the basic units of analysis, instead of MSs, once data
becomes available; and.

— Extending the MCAI framework to other countries and cities of the world.
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Appendix

Appendix A Descriptions of partial indicators 1 to 14 and the criteria adopted for a satisfactory MS
performance

Partial indicators and sources Description and source Satisfactory
performance=1.0

13.1 Resilience

1-Econ.Losses Economic losses per capita from climate-relat-  Economic losses per
ed extremes in the period 1980 to 2020, to be capita from climate-
compared with average EU-27 corresponding  related extremes <

losses (€843.78 per capita). Source: EEA. €843.78 per capita.
2-Fatalities Fatalities per 1000 inhabitants from climate- Fatalities per 1000
related extremes, from 1980 to 2020, to be inhabitants<0.18.

compared with average EU-27 corresponding
fatalities (0.18). Source: World Bank.

13.2 Action

3-CO2.Cars Reduction of average CO2 emissions per km Reduction of average
from new passenger cars, from 2005 to 2020, to CO2 emissions per
be compared with average EU-27 correspond- ~ km from new pas-
ing reduction (33%). Source: Eurostat. senger cars>33%.

4-GHG.ETS Reduction of GHG emissions under the Emis-  Reduction of GHG
sions Trading System (EU-ETS), from 2005 to  emissions under the
2019. Due to a lack of data for 2020, the 2020  ETS>20%.
goal (21%) set by the 2020 Climate & Energy
Package was adjusted to that of 2019 (20%).
Source: EEA.

5-GHG.ESD Reduction of GHG emissions under the Effort ~ Reduction of GHG
Sharing Decision (ESD), from 2005 to 2019. emissions under
Due to a lack of data for 2020, the specific the ESD >the 2020
goal set by the 2020 Climate & Energy to each  country goal adjusted
country for 2020 was adjusted to that of 2019.  to 2019.
Source: EEA.

6-GHG.Energy Reduction of GHG emissions intensity of Reduction of
energy consumption (index, with 2000=100),  GHG emissions
from 2005 to 2020 (or 2019, depending on data intensity of energy
availability), to be compared with correspond-  consumption>16%.
ing average EU-27 reduction (16%). Source:
Eurostat.

7-Energy.Efficiency Increase in final energy consumption efficiency Increase in final en-
(%) in 2020, to be compared to the country- ergy consumption ef-
specific goal set under the 2008 Climate Action ficiency in 2020 >the
and Renewable Energy Package, to achieve country goal.

the EU’s 20% energy efficiency goal by 2020.
Source: Eurostat.
8-NDCs.2016 Submission of Nationally Determined Contri- ~ NDCs were submit-
butions (NDCs) in 2016 (yes or no) under the  ted in 2016.
Paris Agreement. Source: UNFCCC.

9-Renewable.Energy Share of renewable energy in gross final energy Share of renewable
consumption (%), to be compared with the goal energy in gross final
set by the 2020 Climate & Energy Package energy consump-
for 2020 to each individual country. Source: tion>the country
Eurostat. goal for 2020.

13.3 Education
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Appendix A Descriptions of partial indicators 1 to 14 and the criteria adopted for a satisfactory MS

performance

Partial indicators and sources

Description and source

Satisfactory
performance=1.0

10-Electric. Vehicles.2020

11-Mayors.Climate&Energy

13.4 Commitment
(13.A Commitment A)
12-Climate.Expenditure.2018

13-Climate.Expenditure.2019

(13.B Commitment B)
14-Climate.UN.2020

Share of new registrations of electric vehicles
in 2020 (Battery and Plug-in Hybrid electric
cars) (%), to be compared with the average
EU-27 share of new registrations of electric
vehicles in the same year (8%). Source: EEA.

Share of the country’s population in 2020 living
in municipalities that signed the Covenant of
Mayors for Climate & Energy (%), to be com-
pared with the average EU-27 corresponding
share (7%). Source: Eurostat.

Contribution to the international commitment
of USD 100 billion in climate-related expen-
diture in 2018 (GDP %), to be compared with
the corresponding EU-27 average (0.035%).
Source: Eurostat.

Contribution to the international commitment
of USD 100 billion in climate-related expendi-
ture in 2019 (GDP %), to be compared with the
corresponding EU-27 average (0.04%).

Number of times national governments
mentioned health and climate change at the
United Nations General Debate of the General
Assembly in 2020 (#), to be compared with the
corresponding EU-27 average of 4 times.

Share of new regis-
trations of electric ve-
hicles in 2020 >8%.

Share of the country’s
population in 2020
living in municipali-
ties that signed the
Covenant of Mayors
for Climate &
Energy>7%.

Contribution as a
percentage of GDP

to the international
commitment of USD
100 billion in climate-
related expenditure in
2018>0.035%.

Contribution as a
percentage of GDP

to the international
commitment of USD
100 billion in cli-
mate-related expendi-
ture in 2019>0.04%.

Number of times
national governments
mentioned health

and climate change

at the United Nations
General Debate of the
General Assembly in
2020>4.

Source Own work

Appendix B Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCALI group
measure scores by MS in Southern Europe

Partial indicator, composite, and ~ EU-27 Southern PT ES IT MT EL CY
MCAI group measure scores Europe

13.1-Resilience 0.61 0.33 0.00 0.00 0.00 1.00 0.00 1.00
1-Econ.Losses 0.59 0.33 0 0 0 1 0 1
2-Fatalities 0.63 0.33 0 0 0 1 0 1
13.2-Action 0.65 0.71 1.00 071 071 057 1.00 0.29
3-CO2.Cars 0.50 0.33 1 0 0 0 1 0
4-GHG.ETS 0.81 0.83 1 1 1 1 1 0
5-GHG.ESD 0.57 0.67 1 1 1 0 1 0
6-GHG.Energy 0.41 0.67 1 1 0 1 1 0

@ Springer



3732

M. B. Sena et al.

Appendix B Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCAI group

measure scores by MS in Southern Europe

Partial indicator, composite, and ~ EU-27 Southern PT ES IT MT EL CY
MCALI group measure scores Europe

7-Energy.Efficiency 0.67 0.83 1 1 1 0 1 1
8-NDCs.2016 0.63 0.67 1 0 1 1 1 0
9-Renewable.Energy 0.94 1.00 1 1 1 1 1 1
13.3-Education 0.30 0.33 050 050 050 0.00 050 0.00
10-Electric.Vehicles.2020 0.33 0.17 1 0 0 0 0 0
11-Mayors.Climate&Energy 0.26 0.50 0 1 1 0 1 0
13.4-Commitment 0.37 0.30 000 1.00 033 033 033 033
12-Climate.Expenditure.2018 0.33 0.25 0 1 0 0 0 0.5
13-Climate.Expenditure.2019 0.37 0.25 0 1 0 0 0 0.5
14-Climate.UN.2020 0.41 0.39 0 1 1 1 1 0
Overall composite score 0.48 0.42 038 055 039 048 046 040
MCAI group measure score 0.27 0.09

H 0.44 0.17

A 0.60 0.55

Source Own work

Appendix C Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCALI group

measure scores by MS in Western Europe

Partial indicator, composite, and EU-27 Western 1E FR LU BE NL DE AT
MCAI group measure scores Europe

13.1-Resilience 0.61 0.36 1.00 0.00 0.00 0.50 0.50 0.00 0.50
1-Econ.Losses 0.59 0.43 1 0 0 1 1 0 0
2-Fatalities 0.63 0.29 1 0 0 0 0 0 1
13.2-Action 0.65 0.57 086 0.71 0.57 029 0.57 057 043
3-CO2.Cars 0.50 0.57 1 1 0 0 1 1 0
4-GHG.ETS 0.81 0.71 1 1 1 1 0 1 0
5-GHG.ESD 0.57 0.29 0 1 0 0 1 0 0
6-GHG.Energy 0.41 0.29 1 0 0 0 0 0 1
7-Energy.Efficiency 0.67 0.57 1 1 1 0 1 0 0
8-NDCs.2016 0.63 0.71 1 1 1 0 0 1 1
9-Renewable.Energy 0.94 0.86 1 0 1 1 1 1 1
13.3-Education 0.30 0.57 0.00 1.00 0.50 0.50 0.50 1.00 0.50
10-Electric. Vehicles.2020 0.33 0.71 0 1 1 0 1 1 1
11-Mayors.Climate&Energy 0.26 0.43 0 1 0 1 0 1 0
13.4-Commitment 0.37 0.68 0 1 0.67 0.33 0.67 0.67 1.00
12-Climate.Expenditure.2018 0.33 0.71 0 1 1 0 1 1 1
13-Climate.Expenditure.2019 0.37 0.71 0 1 1 0 1 1 1
14-Climate.UN.2020 0.41 0.62 0 1 0 1 0 0 1
Overall composite score 0.48 0.55 046 0.68 043 040 0.56 0.56 0.61
MCAI group measure score 0.27 0.34

H 0.44 0.57

A 0.60 0.60

Source Own work
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Appendix D Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCAI group
measure scores by MS in Northern Europe

Partial indicator, composite, and ~ EU-27 Northern DK SE FI LT LV EE

MCALI group measure scores Europe

13.1-Resilience 0.61 0.92 050 1.00 1.00 1.00 1.00 1.00
1-Econ.Losses 0.59 0.83 0 1 1 1 1 1
2-Fatalities 0.63 1.00 1 1 1 1 1 1
13.2-Action 0.65 0.70 1.00 071 086 043 050 0.71
3-CO2.Cars 0.50 1.00 1 1 1 1 1 1
4-GHG.ETS 0.81 0.83 1 1 1 1 0 1
5-GHG.ESD 0.57 0.42 1 1 0 0 0.5 0
6-GHG.Energy 0.41 0.50 1 1 1 0 0 0
7-Energy.Efficiency 0.67 0.67 1 0 1 0 1 1
8-NDCs.2016 0.63 0.50 1 0 1 0 0 1
9-Renewable.Energy 0.94 1.00 1 1 1 1 1 1
13.3-Education 0.30 0.25 050 050 050 0.00 0.00 0.00
10-Electric. Vehicles.2020 0.33 0.50 1 1 1 0 0 0
11-Mayors.Climate&Energy 0.26 0.00 0 0 0 0 0 0
13.4-Commitment 0.37 0.41 0.67 0.67 033 033 000 0.33
12-Climate.Expenditure.2018 0.33 0.33 1 1 0 0 0 0
13-Climate.Expenditure.2019 0.37 0.50 1 1 1 0 0 0
14-Climate.UN.2020 0.41 0.39 0 0 0 1 0 1
Overall composite score 0.48 0.57 067 072 0.67 044 038 0.51
MCAI group measure score 0.27 0.43

H 0.44 0.67

A 0.60 0.64

Source Own work

Appendix E Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCAI group
measure scores by MS in Central and Eastern Europe

Partial indicator, composite, and EU-27 Central CZ SI HR HU SK PL BG RO

MCAI group measure scores and

Eastern

Europe
13.1-Resilience 0.61 0.92 0.50 0.50 0.50 1.00 1.00 1.00 1.00 1.00
1-Econ.Losses 0.59 0.83 0 0 1 1 1 1 1 1
2-Fatalities 0.63 1.00 1 1 0 1 1 1 1 1
13.2-Action 0.65 0.62 0.71 0.71 0.57 0.57 0.71 0.43 0.64 0.64
3-CO2.Cars 0.50 0.17 0 0 05 0 0 0 05 0.5
4-GHG.ETS 0.81 0.83 1 1 1 1 1 0 1 1
5-GHG.ESD 0.57 0.83 1 1 1 1 1 0 1 1
6-GHG.Energy 0.41 0.33 1 0 0 0 1 0 0 0
7-Energy.Efficiency 0.67 0.50 1 1 1 0 0 1 0 1
8-NDCs.2016 0.63 0.67 0 1 0 1 1 1 1 0
9-Renewable.Energy 0.94 1.00 1 1 05 1 1 1 1 1
13.3-Education 0.30 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50
10-Electric. Vehicles.2020 0.33 0.00 0 0 0 0 0 0 0 0
11-Mayors.Climate&Energy 0.26 0.17 0 0 0 0 0 0 0 1
13.4-Commitment 0.37 0.10 0.00 0.00 0 0 0.33 0.00 0.67 0.00
12-Climate.Expenditure.2018 ~ 0.33 0.08 0 0 0 0 0 0 05 0
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Appendix E Partial scores (1 to 14), composite scores (targets 13.1 to 13.4 and overall), and MCAI group
measure scores by MS in Central and Eastern Europe

Partial indicator, composite, and EU-27 Central CZ SI HR HU SK PL BG RO

MCAI group measure scores and

Eastern

Europe
13-Climate.Expenditure.2019 0.37 0.08 0 0 0 0 0 0 05 0
14-Climate.UN.2020 0.41 0.13 0 0 0 0 1 0 1 0
Overall composite score 0.48 0.43 0.30 0.30 0.27 0.39 0.51 0.36 0.58 0.54
MCAI group measure score 0.27 0.20
H 0.44 0.38
A 0.60 0.54

Source Own work
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