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The Europe 2020 Strategy was launched by the European Commission in 2010 to promote smart, sustainable, and
inclusive growth across EU member states. As the strategy draws to a close in 2020 and is superseded by the
Sustainable Development Goals and the Green Deal, this work aims to assess the progress made over the last
decade, and to carry forward lessons for future endeavours. A composite indicator approach is adopted, which
aggregates the distance of each country or region to politically-agreed targets. This allows a high-level summary

of progress, but also examines detailed trends at national and regional levels, as well as by degree of urbanisation
and by development. The results show that although the EU has moved forward as whole, some regions have
lagged behind or even moved backwards, and within some countries, regions are moving further away from one
another. Progress has been particularly strong in education, but more work is needed in the environmental

dimensions.

1. Introduction
1.1. The EU2020 strategy

In 2010, José Manuel Barroso launched the European Commission’s
Europe 2020 Strategy in the wake of the 2008 financial crisis, and as a
successor to the Lisbon Strategy. The strategy, consisting of measurable
targets and underlying proposals, aimed to promote “smart, sustainable,
and inclusive” growth across the 28 EU member states' (European
Commission, 2010).

The Europe 2020 Strategy (hereafter ‘EU2020’) identified eight
headline targets, accompanied by measurable indicators, to be attained
by the end of 2020, involving employment, research and development,
climate and energy, education; and social inclusion and poverty reduc-
tion—see Table 1. EU Cohesion Policy is also linked to the Europe 2020
strategy, as the former provides the investment framework to meet the
defined goals.

The EU-level targets in each indicator were also complimented by
national targets, which are adaptions of EU-level targets that are realis-
tically attainable given each member state’s particular circumstances. In

* Corresponding author.
E-mail address: william.becker@bluefoxdata.eu (W. Becker).

general, countries that are further from EU targets have lower national
targets, and vice versa. Indeed, some countries have actually set targets
higher than the EU values (see Appendix for more details).

Since 2010, the EU2020 strategy has been one of the guiding stars
behind European policy-making. In recent years, it has been com-
plemented and perhaps overshadowed by the Sustainable Development
Goals (SDGs). The SDGs are a set of 17 global goals designed to achieve a
‘better and more sustainable future for everybody’, which were adopted
in a UN General Assembly in 2015 and to be achieved by the year 2030
(United Nations General As, 2015). However, the SDGs are based on
many of the same principles as the EU2020 strategy, including reducing
poverty, improving education, and tackling climate change.

The SDGs were accompanied by an official global set of 231 indicators
which were agreed on in a UN resolution (United Nations General As,
2017); since then the number has increased to 247, including some
repetitions. These indicators were intended to be a basis for regional and
national systems of monitoring. However, many have poor data
coverage, and in practice, national and regional statistical offices have
adopted a streamlined subset, with modifications appropriate to the
national/regional context. The EU has its own set of SDG indicators

1 At the time of writing, the UK was a member of the EU. Since the EU2020 strategy included the UK for almost its entire duration, and this is a retrospective study, it

will be included as a member state in this paper.
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Table 1

EU2020 Objectives, corresponding policy areas and acronyms. SDG numbers
refer to the use of these indicators in the official EU Sustainable Development
Goals monitoring system.

Policy Area No.  Objective Acronym  SDG in EU
monitoring
system

Employment 1 75% of 20-64 year-olds EMP 8

to be employed
R&D 2 3% of EU GDP to be R&D 9
invested in R&D
Climate change 3 Greenhouse gas GHG 13
and energy emissions 20% (or even
sustainability 30%, if the conditions
are right) lower than
1990
4 20% of energy from REN 7
renewables
5 20% increase in energy EFF 7
efficiency compared to
2005
Education 6 Reducing the rates of ESL 4

early school leaving

below 10%
7 At least 40% of 30-34- TERT 4
year-olds completing
tertiary education
At least 20 million fewer
people in or at risk of
poverty and social
exclusion

Fighting poverty 8 AROPE 1
and social

exclusion

which are reported on an annual basis (European Commission, 2020),
and these can be directly mapped onto the EU2020 indicators (see again
Table 1). The EU SDG indicators include seven of the eight EU2020
indicators.

More recently, the EU announced its “Green Deal”, which aims for a
carbon-neutral society by 2050 (European Commission, 2019). While
this focuses on the environmental dimension of sustainable development,
it also aims for a “just and inclusive transition”, and to generate jobs by
supporting industry and the green economy. Therefore, both the Green
Deal and the SDGs have considerable overlap with the preceding EU2020
strategy.

The EU2020 strategy, the SDGs and the Green Deal all have a notion
of inclusiveness at their core, although the meaning differs to some
extent. The EU2020 strategy aimed for “inclusive growth, fostering a
high-employment economy delivering social and territorial cohesion”
(European Commission, 2010). This implies growth for all regions of the
EU, as well as pursuing gender equality and equality for older citizens,
although none of the indicators explicitly measure these concepts (they
can however be disaggregated in some cases). The SDGs, on the other
hand, put the concept of “leaving no one behind” at the heart of its
agenda, and two of the SDGs explicitly target these concepts—SDG5
(gender equality) and SDG 10 (reduced inequalities). The inclusive
element of the Green Deal is a little harder to pinpoint, but includes a
“Just Transition Mechanism” which aims to support transitions in
carbon-intensive regions with greater socioeconomic challenges (Euro-
pean Commission, 2019).

With the ten-year period of the EU2020 strategy drawing to a close (at
the time of writing, in early 2020), it is interesting to take stock of the
progress made towards the targets set in 2010. Despite being superseded
by the SDGs and the Green Deal, the strategy is still highly relevant since
it is used for setting the targets in assessing sustainable development
within the European Union (Statistical Office of the, 2019). But the
picture is complex: the situation varies considerably between one country
and the next, even more so at the regional level. Has growth really been
“inclusive”, as the strategy set out to achieve? Where does more work
need to be done, and what lessons can be learned, looking forward to the
SDG targets of 2030?

Environmental and Sustainability Indicators 8 (2020) 100075

Tools already exist to monitor progress towards EU2020 targets at the
national level - see for example (Pasimeni, 2013), (Rappai, 2016)
covering EU countries and (Colak and Ege, 2013) which additionally
includes candidate member states. Extensions to these indexes have
investigated progress relative to country groups, targets and best per-
formers in (Walheer, 2018), and in (Pasimeni and Pasimeni, 2016) the
effects of institutions on progress towards EU2020 targets was analysed.
Notably, however, no studies can be found in the literature which
examine progress towards EU2020 targets at the sub-national level. As
this study demonstrates, there can be a huge heterogeneity between re-
gions inside the same country, and this information is crucial in helping
direct investment and building effective cohesion policies.

This paper aims to examine the progress made towards EU2020 tar-
gets using composite indicator approach. The “EU2020 Index” summa-
rises progress towards EU2020 targets at the national and regional
(NUTS2) levels, as well as at examining trends with respect to degrees of
development and urbanisation. It is calculated covering the whole period
of the EU2020 strategy, from 2010 to 2018, with later years still un-
available due to data limitations.

1.2. Composite indicators

Composite indicators are aggregations of measurable indicators
which aim to quantify concepts that are not directly measurable, such as
financial secrecy (Cobham et al., 2015), human development (United
Nations Development Programme, 2015), or climate hazards (Lung et al.,
2013). They allow the identification of overall trends, and have the
advantage of being easily conveyed to non-specialists, such as
policy-makers and the general public, in the form of rankings and maps
which facilitate easy comparisons of countries, regions or institutions.

Due to their simplicity, composite indicators feature in the media and
can have a strong impact on public perception and policy (Kelley and
Simmons, 2015). The number of composite indicators has increased
rapidly in recent years—partial inventories can be found in (Bandura,
2008) and (Yang, 2014). However, composite indicators are mainly
communication tools, or can be considered as “access points” to a hier-
archical set of indicator data, rather than decision-making tools in their
own right.

The construction of composite indicators is a delicate process because
it involves a number of subjective decisions—this means that scores and
rankings are not objective but are dependent on the assumptions made in
the construction of the index. Composite indicator guidelines stress that
the assumptions and uncertainties used in their construction should al-
ways be made clear, with ideally all data and processing being made
publicly available (Handbook on Constru, 2008).

Since the EU2020 strategy is built around headline indicators, a
composite indicator approach is a natural way to summarise overall
progress. As this work shows, it allows a relatively simple starting point
for making sense of a complex spatiotemporal data set. The present
EU2020 Index is built to follow best practices is composite indicator
development, and includes a discussion and quantification of
uncertainty.

The approach here is to use a straightforward methodology that can
be easily applied and understood. The methodology is in a similar vein to
the Regional Lisbon Index by DG REGIO (Dijkstra, 2010), which was
designed to measure regional performance in meeting the goals set forth
by the 2000 Lisbon Treaty. In their index, Regional performance in a
particular indicator was measured via the ratio of its distance to the
target over the maximum such distance across all regions. The Lisbon
Index was then calculated as the simple average of performance across
indicators and particular attention was paid to intuitiveness and
consistency.

The EU2020 Index follows a similar approach: the progress of each
geographical entity towards meeting an individual goal is measured via
the (appropriately normalised) distance between the value of the
respective indicator and its target. Subsequently, the Europe 2020 Index
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score is calculated by considering a weighted arithmetic average of these
percentage shortfalls over the set of all indicators.

This paper is structured as follows. In Section 2 the framework that is
common to all four versions of the EU2020 Index (national, regional, and
by degrees of development and urbanisation) is described, including
indicators, data, targets and construction. Sections 3 to 6 then present the
results, along with specific methodological notes for each version of the
index. Finally, Section 7 gives an overall discussion and conclusions of
the work.

2. A general framework for the EU2020 index

This section presents the underlying general framework of the
EU2020 Index. In the following, acronyms are used to denote each in-
dicator as shown in Table 2. The four versions of the EU2020 index will
also hereafter be referred to as the “national”, “regional” (at NUTS
2%level), “DDev” (by degree of development) and “DUrb” (by degree of
urbanisation) indexes, for the sake of conciseness.

2.1. Indicators and data availability

The availability of data differs from one indicator to the next: this is
summarised in Table 3, as well as the data sources used. The table uses a
simple rating system to rate the completeness of the data set. “Complete”
means that there are no missing data entries from 2010 up to the year
stated. “Good” means the same, but that there are some few exceptions.
“Fair” means that there are a more substantial number of exceptions. This
is meant as an overview to outline the completeness of the data under-
pinning each version of the index; greater details are given in the
following sections.

From the table it is evident that the national index has very good data
coverage in all eight indicators, whereas the other indexes have poorer
data availability. The regional and DDev indices both have five indicators
available, but lack all three of the environmental indicators (arguably,
these are anyway less meaningful at the sub-national level). The DUrb
index additionally has no data on the R&D indicator. In terms of data
quality, the DUrb index has quite good coverage in its available in-
dicators, while the regional and by DDev indexes have good to fair
coverage. This should be kept in mind when drawing conclusions from
the results.

The GHG data is a special case in that the measurement of emissions is
divided into two categories: Emissions Trading Scheme (ETS) emissions,
and non-ETS “Emissions Sharing Directive” (ESD) emissions. ETS emis-
sions data is taken from the European Environment Agency (EEA, 2016)
and excludes emissions from aviation since they are only available from
2012 onwards, however they only account for around 3% of the total
(considering direct emissions only). ESD emissions are taken from
Eurostat. The ETS and ESD indicators are combined by taking the
weighted distance of each to its respective target, with weightings of 45%
and 55% respectively, representing the proportional contributions of
each to the EU total emissions.

Where data was missing for a given region, a sensible imputation
procedure was adopted. If data was not available for a particular year, the
latest available year was used. In some particular regions, data was not
available at the NUTS2 level, and this was proxied by NUTS1 data.

Some indicators were also adjusted to account for time effects.
Table 4 summarises these adjustments: ESL and TERT both use a three-
year average centred on the index year, whereas AROPE uses one year
ahead of the index year. For instance, the EU2020 Index for year 2016
would use 2015-2017 averages for education (ESL and TERT) data, 2017
poverty and social exclusion data, and all other indicator data from 2016.
The consideration of a three year moving average for ESL and TERT was
pursued in light of many regions’ small sample sizes for these indicators.

2 The current NUTS 2016 classification valid from 2018 has been used.
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Table 2
EU2020 indicators and abbreviations.

1. Percentage of 20-64 year-olds in employment (EMP)

2. Percentage of GDP invested in R&D (R&D)

3. Greenhouse gas emissions, percentage of 2005 value (GHG)

4. Percentage of energy from renewable sources (REN)

5. Percentage primary energy consumption compared to 2005 (EFF)

6. Percentage 18-24 year olds with at most lower secondary education (ESL)
7. Percentage of 30-34 year-olds with completed tertiary education (TERT)
8. Percentage population at risk of poverty or social exclusion (AROPE)

Table 3
Data availability and sources of EU2020 indicators.
Source Data Availability

Indicator National Regional DUrb DDev

EMP Eurostat To 2018, To 2018, To 2018, To 2018,
complete good good good

R&D Eurostat To 2017, To 2016, No data To 2016,
complete fair fair

GHG Eurostat, To 2018,2017, No data No data No data

EEA? good

REN Eurostat To 2017, No data No data No data
complete

EFF Eurostat To 2018, No data No data No data
complete

ESL Eurostat To 2018, To 2018, To 2018, To 2018,
complete good good good

TERT Eurostat To 2018, To 2018, To 2018, To 2018,
complete good good good

AROPE Eurostat To 2018, To 2018, To 2018, To 2018,
complete fair good fair

@ European Environment Agency.

The one-year look-ahead convention for AROPE was adopted to accom-
modate the temporal structure of the EU-SILC survey from which these
data are drawn.

2.2. Targets

Each of the EU2020 indicators comes with an overall EU-level target,
as given in Table 1. However, there also exist national targets which were
created to accommodate the heterogeneity of EU28 countries (Mayer,
2018). This was done for a majority of country-indicator pairs (by the
member countries themselves), but not for all. Notably, the UK lacks
employment, R&D, education, and poverty targets, while a handful of
other countries lack targets in R&D and poverty reduction. In general,
Member States selected lower national targets when the distance to the
EU target was great. Only the Nordic Member States, Austria and the
Netherlands set most targets higher. Nevertheless, the distance to na-
tional targets remained higher for the member states far removed from
the EU targets, than for the ones close to them. Note that no targets are
available at the regional level.

The energy efficiency indicator is a special case with a more complex
target. Whereas other indicators have percentage targets which can be
easily applied to individual member states, the energy efficiency target is

Table 4
Construction of Europe (2020) index for a year X.
Year
EU 2020 Index X
EMP X
R&D X
GHG X
REN X
EFF X
ESL Average of {X-1, X, X+1}
TERT Average of {X-1, X, X+1}
AROPE X+1
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relative to a projection made in 2007: it requires a 20% reduction in
primary energy consumption (PEC) from 2005 values relative to a
“business as usual” projection with no targeted policy measures in place
(European Commission and Statistical Office of the European Union,
2019). At the EU level, this translates to an actual reduction of 13.4%
compared to 2005 values. However, this percentage cannot be applied to
all member states since each has a different projection associated with it.
As a result, individual target values are used for each country, obtained
from Eurostat data tables. This is therefore the only indicator with in-
dividual targets for each country, even in the index constructed with EU
targets.

In the large majority of this paper, the EU-level targets are used, to
allow a clear comparison between countries. Arguably, even though
countries started at very different points in 2010, Europeans should be
entitled to the same standards in these key issues. However, some com-
parison is also given with national targets with the national-level index.
For more details on national targets, including imputation issues, please
see the Appendix.

2.3. Constructing the index

In this section, we describe the methodology we used to calculate the
index. Specifically, we provide a brief description of its mathematical
structure and discuss issues related to outlier treatment.

2.3.1. Normalisation

Consider a region r (which may also denote a country in the national
index) and a set of I indicators x;,Xz,...,X;. For each indicator, define the
constant f; to equal 1 if higher values correspond to better performance,
and —1 if they correspond to worse performance. The variables T; and x;;
denote region r’s target and performance with respect to the ith indica-
tor. The set of targets for a region r is denoted by the I-dimensional vector
T, = (Tn, Tr2,..., Tr), and its actual performance in all indicators by the
vector (X1, Xr2, ..., Xm).

Focusing on indicator i, the variable d,; denotes the distance between
a region r’s performance relative to its target (with no extra “points”
awarded if the target is met):

di =max(fi(T,; — x,),0). (€}

The distances dy, r=1,...,R are now normalised by the 95th
percentile of distances over all R regions in indicator i, denoted as
Pys rcr(dy;). The 95th percentile is used rather than the maximum distance
to adjust for the effect of outliers. This normalised value y,; is therefore
defined as:

d.;
——0|, @
P95,)‘€R(dri) }

Vi =max {1 —
where the subtraction from one is used to ensure that smaller distances to
the target score higher. The above quantity ranges between a minimum
of 0, if region r has the greatest distance-to-target with respect to indi-
cator i, and a maximum of 1, if it meets or exceeds the target. Clearly,
higher values imply better performance.

Importantly, the normalisation of distances to target (i.e., the de-
nominator in the expression of y,;) was done by considering the all dis-
tances in that indicator over all available years (2010-2017) and with
respect to both national and EU-level targets. This ensures comparability
over time and over both types of target.

2.3.2. Weights and aggregation
Suppose now that each indicator i is assigned a weight of w; > 0, such

I
that Y~ w; = 1. This is the standard approach to aggregating variables in a
i-1
composite indicator (Handbook on Constru, 2008). Taking a weighted
arithmetic average over the set of all indicators yields the total
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performance y,(w), of region r:

1
EU2020, =y, (w) = 3wy ®
i=1

This quantity is bounded below by 0 and above by 1, with higher
values implying better performance. Given a set of weights, the quantity
¥r(w) is therefore the EU2020 Index value for a region r. This approach is
reminiscent of (though distinct from) scholarly contributions in the
measurement of different multidimensional phenomena involving
thresholds and cut-off points, such as poverty (Alkire and Foster, 2011).

The weights used in all versions of the EU2020 index are derived from
the idea of equal weighting over policy areas. Looking back at Table 1,
one can see that some policy areas have one associated indicator,
whereas others have two or three. Each policy area is weighted equally in
the index, so that if a policy area contains more than one indicator, the
weight of that policy area is equally divided between its indicators. To
clarify via an example, for the NUTS2 regional index, the available in-
dicators were EMP, R&D, ESL, TERT, and AROPE. To reflect balance
across policy areas, the component scores of indicators EMP, R&D and
AROPE were assigned weights of 0.25 each (given that each uniquely
represents a policy area), while a weight of 0.125 was assigned each to
ESL and TERT (which both contribute to the same policy area). An
alternative weighing scheme using equal weights for all indicators is
investigated in Appendix B, and the impacts of this methodological
choice are noted in the conclusions of the study.

2.4. Uncertainty

Composite scores and rankings are by their nature uncertain, because
they involve necessarily subjective choices regarding the methodology of
their construction. That said, the EU2020 index is in many ways less
uncertain than most composite indicators, because the starting point is a
set of politically-agreed indicators and targets. Thus, there is no ambi-
guity in which indicators to include or exclude, or how to structure the
index.

Nevertheless, a number of methodological uncertainties remain in the
construction and weighting of the index. To explore this uncertainty, a
simple sensitivity analysis is performed in Appendix B, investigating two
key choices: an alternative weighting scenario using equal weights across
indicators, and the effect of excluding EFF (which is based on somewhat
unclear targets). The results show that the weighting does have a sig-
nificant impact on the results, although top and bottom-ranked countries
remain fairly stable. Excluding EFF, on the other hand, has only a very
minor impact on the results.

Additionally, in a separate study a full global sensitivity analysis was
performed, along the lines discussed in (Saisana et al., 2005). A Monte
Carlo analysis was applied which randomly explored the effect of
changing weights within plausible bounds (+20% in this case), and
assigning different five different possible aggregation methods. This
analysis generated 1500 alternative rankings.

At the regional level, it was found that nominal EU2020 scores are
always within the 95% confidence intervals established by the 1500
Monte Carlo rankings. Of the 250+ NUTS2 regions, most have fairly
narrow confidence intervals, within 10 places (of 281), which implies a
relatively robust ranking. The full details of this latter uncertainty and
sensitivity analysis can be found in a European Commission technical
report on the EU2020 Index in (Athanasoglou and Dijkstra, 2014).

3. National-level analysis

The national index is the most complete in terms of representing
EU2020 objectives, consisting of all eight indicators, all of which have
good data coverage. Exceptions are R&D and REN, where data are
missing for 2018, Croatia has no AROPE data for 2009 and France has no
R&D data for 2017. Furthermore, some GHG data is missing for some
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Fig. 1. National EU2020 Index, showing changes from 2010 to 2018, using EU targets and sorted by 2018 values.

years for Bulgaria, Croatia, and Romania. Imputed values were taken
from the nearest known year.

The national index is the only version of the EU2020 index which
includes the GHG and EFF indicators. The former is actually a weighted
distance to targets of ETS and ESD emissions, as described in Section 2.1.
Notably, individual ETS and ESD distances to targets are not allowed to
be negative in the weighted average, so surpassing the target in one will
not compensate for a shortfall in the other.

The results at the national level are shown in Fig. 1. Scores are taken
with respect to EU targets, as opposed to national targets: this allows a
clearer comparison between countries. In these figures, a value of 100
means that a country has reached or surpassed all of the EU2020 targets.

The overall picture is familiar: while no single country has met all EU-
level targets, Scandinavian countries such as Denmark, Finland and
Sweden have the highest scores, while southern and eastern countries,
such as Greece, Italy and Romania, have the lowest. Both Greece and Italy
have low employment rates (59.5% and 63% respectively in 2018), but
Greece also has high poverty levels (31.8% in 2018), whereas Italy has
particularly low scores on tertiary graduates (27.8% in 2018) and a
relatively large number of early school leavers (14.5% in 2018).

Of particular interest is how countries have progressed over
2010-2018: while all countries have made overall progress, some have
progressed relatively little. One such case is Sweden, but this is because it
had anyway reached most EU targets in 2010 (except REN, GHG and EFF)
and in 2018 was only short on GHG and EFF. Luxembourg also stands out
in this respect, with very little progress over the 9-year period. While it
had already achieved ESL and TERT targets in 2010, its R&D expenditure
has dropped (from 1.62% in 2010 to 1.26% in 2017), and the percentage
of people at risk of poverty or social exclusion has actually increased from
17.8% to 21.5% over the same period. This fact is perhaps particularly
notable given that Luxembourg has the highest GDP per capita of any EU
member state.

In contrast, Hungary, Latvia and Poland have shown dramatic prog-
ress (46, 38 and 37 points respectively), with notable improvements in
employment rate and poverty reduction for all three of these countries.
The EU as a whole has also made a 28 point increase since 2010.

How is the distance to EU2020 targets linked to national wealth?
Fig. 2 shows plots of EU2020 index scores in 2018 against GDP per capita
(GDPpc). This shows that EU2020 scores are indeed closely linked to
wealth (correlation = 0.66, p < 0.001), with the exception of two out-
liers: Ireland and Luxembourg. These are the top two countries in GDPpc,
but only have middling ranks on the EU2020 Index. This indicates that
these two countries could get more for their money. On the other hand,
countries such as Poland, Czechia and Slovenia do relatively well, being

well above the average score given their GDPpc.

Finally, although the focus of this work is on EU-level targets, it is
helpful to compare results with those obtained using national targets: this
is shown in Fig. 3. Here the picture is somewhat different - Czechia has
the highest score of 96.5, having achieved its national targets in five of
eight indicators (except early school leavers, energy efficiency and
greenhouse gas emissions). At the other end, Luxembourg again stands
out, this time because it is the furthest from its national targets of any EU
country, and has only achieved one of its seven EU2020 national targets.

Particularly significant differences between the scores with respect to
national and EU targets are Croatia, and Latvia (which are respectively
20 and 15 places lower in the EU-targets index than the national-targets
index), and France and Finland (which are respectively 12 and 14 places
higher). In the case of Croatia, this difference is due to the fact that it has
a particularly low national target for employment rate (62.9%, the lowest
in the EU), as well as lower (or higher in the case of AROPE and GHG)
national targets in all other indicators except for early school leavers. On
the other hand, France and Finland have equal or more ambitious targets
in all indicators.

4. Regional differences

National scores represent the average state of progress in each
country, but this can obscure significant and important differences at the
sub-national level. The regional EU2020 index examines progress at the
NUTS2 level (being the most granular data available), in all 281 regions
in member states of the EU. At this level of resolution, the data avail-
ability is poorer and GHG, EFF and REN indicators are not present in the
index. This means that the index does not include any of the environ-
mental objectives. Of the indicators that are available, R&D and AROPE
have some significant gaps in data coverage. At the time of writing, 2018
data for R&D was not available at all, and so was proxied using 2016
data. AROPE data had slightly better coverage, but still around half of
countries, including Belgium, Germany, France and the UK, had only
national-level data. The other three indicators (EMP, ESL and TERT) all
had fairly good coverage, with an occasional imputation necessary.

Fig. 4 shows the regional index results in 2018 with respect to EU
targets. It shows that the best-performing regions in the EU are the capital
regions of Sweden,® Finland and two regions* in Germany, while the
worst performing regions are in Spain, Italy, Bulgaria and Romania. Italy

3 Two other regions in Sweden score the maximum value of 100, East-Central
Sweden and West Sweden.
4 Stuttgart and Upper Bavaria.
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in particular has several regions with scores below 20.

The capital region tends to be the one of the highest scoring regions in
each country, in particular for East-European countries such as Romania
and Bulgaria, whose capital regions are comparable with the national
average of Germany or the UK. However, a number of West-European
countries have a capital region with a score which is only around the
national average, and Belgium stands out in that its capital region is one
of the lowest-scoring in the country.

It is also clear that some countries have a considerably greater spread
in EU2020 scores across their regions than others, and this can also be a
source of feelings of discontent and unfairness in certain regions. Italy
has the highest variance in EU2020 score over its regions of any EU
country, and also the widest range, with scores ranging from only 4.5 in
Sicily to 83.8 in Emilia Romagna. Spain, France and Hungary also stand
out in this respect, but to a lesser degree.

Examining differences in scores at the regional level from 2010 to
2018, the large majority (88%) of NUTS2 regions have made positive
progress — see Fig. 5. Particularly large strides have been made by regions
in Hungary, Malta and Latvia, which have seen increases of 30+ points in
EU2020 scores. At the other end, however, a number of regions have
gone backwards, mainly in Northern Europe, including regions in Swe-
den, Germany and Finland. As Fig. 5 shows, regions with negative
progress include those with relatively high scores (in Sweden and Ger-
many), but also those with low scores, including regions in France
(Guadeloupe), Greece (both North and South Aegean), Spain (Ceuta) and
Italy (Sardinia). These latter regions, many of which are in isolated or
periphery regions of the EU, should be of particular concern to policy
makers.

The regional data allows a further interesting analysis to see the
extent to which NUTS2 regions have converged over the time period
considered (2010-2018). Here, divergence is defined as the increase in
the dispersion (which is measured by the variance) of NUTS2 regions
within each member state. For example, if the variance of EU2020 scores
has increased over the period 2010-2018, this would indicate that re-
gions have moved further apart from one another, i.e. diverged. Fig. 6
shows this definition of divergence, plotted against the change in the
national level EU2020 score (using the limited set of indicators used for
the regional index) over the same period. This shows to what extent
member states are experiencing divergence or convergence (internally),
and furthermore whether they are converging to higher values or to
lower values.

The results show that all countries (except Estonia, Latvia,
Luxembourg, Cyprus and Malta, which do not have a divergence score
since they have only one NUTS2 region) have experienced an overall
increase in EU2020 score, with respect to the indicators used in the
regional index. However, around half of member states have actually
experienced internal divergence, which means that regions have become
further away from each other in terms of EU2020 targets. In particular,
the regions of Italy, Romania and Bulgaria have diverged significantly,
whereas Slovakia and Slovenia show the greatest convergence.

5. The effect of development

EU Cohesion Policy targets all regions and cities within the EU and
has the objective to improve the economic, social and territorial cohesion
throughout the whole union (Official Journal of the European Commu-
nities, 1987). EU regional policy goes back to the beginning of the Eu-
ropean Communities, in 1957 and the Treaty of Rome, where regional
differences were mentioned (European Union, 1957). Cohesion Policy is
in fact the EU’s main investment policy and complements other policies
concerning e.g. agriculture, education, employment, energy, environ-
ment, single market, research and innovation. Almost one third of the
total EU budget has been allocated to Cohesion Policy for this pro-
gramming period (2014-2020), 351.8 billion Euro. EU Cohesion Policy
goes hand in hand with the Europe 2020 strategy, as the former provides
the investment framework to meet the defined goals.

Environmental and Sustainability Indicators 8 (2020) 100075

Regions are categorised according to their GDP in three categories, as
“more developed”, “transition” or “less developed”. Depending on the
category, the Cohesion Policy funds can provide from half up to 85% of
the total financing of a project. Most of the Cohesion Policy funding is
dedicated to the less developed regions. Out of the 281 NUTS 2 regions
(v.2016) 73 (26%) are classified as less developed, 50 (18%) as transition
and the remaining 158 (56%) as more developed.

The EU2020 Index by degree of development (DDev) is based on the
regional index and uses these development categories to look at how
EU2020 scores are related to this definition of development, both at the
EU level, and at the national level.

To relate the EU2020 scores to development at the EU level, the
approach here is to treat all regions that fall into a given development
category as a single aggregated region which has its own EU2020 score.
However, to do this properly, the normalised scores of each region must
be weighted for each indicator by the appropriate statistic. For example,
for EMP, the (normalised) distance of each region to the target is
weighted by the population that are aged 20-64, which ensures that each
region contributes to the overall score proportionately to its size in terms
of each indicator. The quantities used to weight each indicator are given
in Table 5.

The EU2020 index is defined as the weighted sum of normalised
scores Yy; (see Equations (1)—(3)). Consider a development category, “less
developed”, and denote LD as the set of regions in the EU which fall into
that category. Now the EU2020 index over all less developed regions in
the EU is defined as follows:

1
1
BU2020,p sy = Z} w; LTi Zya] “
i= relD
where A; = > ay. In other words, the scores for each LD region are
relD

summed, weighted by their relevant statistic, a,;, and divided by the sum
of all the a,;. Then the EU2020 index is constructed in the normal way, by
a weighted sum of the scores in each indicator using the global weights
w;. This definition naturally extends to the other development categories
e.g. by considering MD instead of LD.

At the national level the same approach is taken, except now we
define e.g. LD, as the set of regions in country ¢ which are classed as less
developed, and use LD, in place of LD in Equation (4). So this gives a
combined EU2020 score for all the regions in a given development
category, for a given country.

At the EU level, the EU2020 scores by degree of development are
plotted over time in Fig. 7. Evidently, there is an upward trend all three
development groups, and more developed regions easily score highest
overall. It is also notable that less developed regions are improving more
rapidly than transition and more developed regions on the whole: this is
likely due in part to receiving a greater share of cohesion funding, and
points to the success of these programmes. However, transition regions
have actually improved the least, and even experienced a slight decline in
2012 and 2013. This may suggest that transition regions should receive a
little more attention from regional policy-making.

At the national level, Fig. 8 show the EU2020 scores by degree of
development in 2018 (top figure), and also the change of each devel-
opment category over 2010-2018 (bottom figure). The national scores
echo the scores at the EU level: in general, the highest scores are found in
more developed regions, the lowest in less developed regions, and
transition regions are somewhere in between. The only exception to this
is in Portugal, where the Algarve region scores lower than the less
developed regions, despite being a transition region.

Across countries, the scores of in each development category vary
significantly and overlap with other categories. For example, transition
regions in Italy, Greece and Spain have lower scores than most less-
developed regions in other countries. The more developed regions of
Greece (Attiki and Notio Aigaio) have scores lower than most transition
and less developed regions in other parts of the EU.
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Over the 2010-2018 period, there has been a general increase in 30

EU2020 scores, however, some have remained effectively static, or have 2010 2011 2012 2013 2014 2015
decreased slightly. This is not limited to one particular degree of devel-
opment. The less developed regions of Spain, along with transition re-
gions of Denmark and Germany, and the more developed regions of
Slovenia and Luxembourg, have all experienced small decreases in their
scores. Although these are small steps backwards, in the context of respect to EU targets.
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Fig. 7. EU2020 index by degree of development, grouping all EU regions into
development categories; left is with respect to national targets; right is with
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overall European improvement, these regions should be examined
closely. Again, this information could help to direct regional policy from

2020 onwards.

6. Degree of urbanisation

The final angle of analysis for the EU2020 index is compare progress
by degree of urbanisation, using Eurostat data. Indicator data was
available at the national level by degree of urbanisation, for four in-
dicators: EMP, ESL, TERT and AROPE. In this data set, there are three

degrees of urbanisation: cities, towns and suburbs, and rural areas. The
degree of urbanisation classifies local administrative units, which are
much smaller than NUTS-2 regions. This data is different from NUTS2
data—i.e. it is not simply NUTS2 regions classified into each degree of
urbanisation and aggregated, as with the index by degree of develop-
ment. Data coverage is relatively good, with only a few entries missing.
Some minor imputations were necessary, done by using the nearest year
for a small number of countries.

Fig. 9 shows the results with respect to EU targets. Overall for the EU,
the differences in scores are fairly small, but cities have on average
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slightly higher scores than towns and suburbs, which in turn score higher
than rural areas. At the national level, the differences become greater: as
the national score decreases (moving right along Fig. 9, top), the differ-
ence between degrees of urbanisation increases. Countries such as
Romania and Bulgaria, and other Eastern European countries, have
particularly high differences between city and rural scores with cities
scoring 90 or above in most cases. Italy is an exception in this respect,
having similar scores for all degrees of development, which is more
characteristic of a high national average such as Sweden or the
Netherlands.

Slovenia also stands out here in having the highest overall score. This
is because the data by degree of urbanisation only includes four in-
dicators (EMP, ESL, TERT and AROPE). Slovenia has achieved the EU
targets for all of these indicators, in all of its degrees of urbanisation, and
so gets a maximum score.

Some countries go against the general trend, by having cities scoring
worse than other areas: these are the UK, France, Belgium and Austria.
These countries, along with Slovenia, the Netherlands, and Sweden, have
the highest levels rural development, according to the available indicator
data.

Examining the lower chart in Fig. 9, it is clear that the large majority
of areas have made progress over 2010-2018. That said, towns and
suburbs in Luxembourg and Cyprus, as well as cities in Belgium, Denmark
and Greece, have moved overall further away from EU2020 targets.
Cities in Bulgaria, Romania, Croatia and Latvia have made particularly
positive progress. At the EU level, rural areas have made the most
progress, with towns and suburbs and cities making slightly less. On the
other hand, the average score change (averaged across countries, for each
degree of urbanisation) paints a slightly different picture: the average
score change for cities is +18, +17 for towns and suburbs, and +15 for
rural areas. This is likely due to the different sizes of urbanisation cate-
gories in different countries.

7. Discussion and conclusions

Human development and sustainable development are complex
multidimensional topics that cannot be perfectly encapsulated within an
indicator framework. Nevertheless, the EU set clear and measurable
targets to be achieved over 2010-2020, and this allows a fairly clear
measurement of progress to these specific targets. Even this simplified
picture is rather complex, and can be viewed from many angles and levels
of disaggregation.

What progress has been made over the period of the EU2020 strategy,
and what lessons might be learned? Overall, there has been clear and
tangible progress in each dimension: at the EU level, employment rates
have risen, R&D spending and renewable energy have increased, emis-
sions are down, there are more tertiary graduates, and the numbers of
early school leavers and people at risk of poverty or social exclusion have
dropped. However, only one of these dimensions (tertiary graduates) has
met the target as of 2018.

At the national level, every EU country has made overall progress
since 2010, however as of 2018, no country has yet succeeded in meeting
all EU-level targets. Sweden and Denmark have met six of seven targets
(for which data is available), but should further reduce greenhouse gas
emissions to complete the set.

While Scandinavian countries unsurprisingly occupy the top places,
some countries have made particularly strong progress since 2010:
Hungary, Latvia and Poland in particular have made significant im-
provements in employment rates and poverty reduction, and have seen
large positive changes in national-level scores, with some regions
showing the greatest increases in the EU.

On the other hand, some areas have seen little progress, or even
moved backwards. Luxembourg in particular has remained relatively
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static, and has seen increases in poverty and social exclusion, despite
having the highest GDP/capita in the EU. Some more isolated regions of
Spain (Ceuta), Italy (Sardinia) and Greece (N. and S. Aegean) have moved
backwards, and these are some of the lowest-scoring regions in the EU.
This should be of particular concern to policy-makers, all the more so
because Italy and Spain have the largest intra-regional differences of any
country, and these differences are actually increasing. Lagging regions
contribute to the feeling of unfairness and inequality, and go against the
original EU2020 objectives of inclusive growth, and cohesion policy in
general: this can in turn lead to populism and distrust in institutions (Al
Khudhairy et al., 2017). These countries and areas should be focused on
in the next policy cycle.

For the specific indicators, the greatest progress seems to have been
made in education (tertiary graduates and early school leavers, with 18
of 28 countries having achieved these targets in 2018), but much less has
been made in R&D spending, with only four countries reaching the 3%
target. Worst of all, no countries have yet met targets (either EU-level or
national) in greenhouse gas emissions. Given the pressing need to cut
emissions, this is rightly a major focus area of the EU with the inception
of the Green Deal in the present decade.

How do these findings compare to recent studies on sustainable
development in Europe? At the national level, the UN Sustainable
Development Solutions Network (SDSN) has produced a European Sus-
tainable Development Report based on their SDG Index and Dashboards
(SDSN & IEEP, 2019). Here, the overall results are very similar: the top
five countries in the SDG Index are the same as those in the EU2020
national index (with respect to EU targets), while the bottom five include
three of the five bottom five in the EU2020 index. They also note that the
areas in need of the most attention are those related to responsible
consumption and production, climate and biodiversity, which reflects the
EU2020 index observations that the EU should focus on environmental
targets in particular. This conclusion is also reflected in the EU’s Sus-
tainable Development Monitoring Report, which identifies climate action
as the goal with the least progress, apart from gender inequality (Euro-
pean Commission and ‘Sus, 2020). The EU study also includes a rich set of
information about specific goals and countries, but does not explicitly
rank countries.

The UN also publishes its own reports on SDG progress (United Na-
tions Department, 2020) — here it is somewhat hard to compare with the
EU2020 Index results, because this is a global report. It identifies major
challenges in almost all SDGs, and does not focus on national results in
particular.

While none of these studies mentioned examine regional data, the UN
SDSN report does provide an interesting “Leave No One Behind Index”,
which is based on indicators of inequality (including poverty, income
equality, gender equality and access to services). This draws somewhat
similar conclusions to the convergence study presented in this paper,
showing that Bulgaria and Romania are of particular concern. However,
the EU2020 index particularly flags Italy as a country of concern, which is
less evident in the SDSN study - this is due to the specific use of sub-
national data here rather than using national-level indicators.

As a final point, consider that the period of analysis here is
2010-2018, and that particular events can alter or even reverse the
trends observed in this study. In particular, the COVID crisis of 2020 has
altered caused economic upheaval and altered political priorities. How-
ever, the impacts on sustainable development will only become clear
when sufficient data is available.
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Appendix A. Targets

Table 6 lists the national Europe 2020 targets. All values here were directly obtained from Eurostat. As with GHG data, GHG targets are a specific
case because emissions consist of both ETS and ESD contributions. ETS targets cannot be disaggregated to the country level, as emissions that are part of
the ETS trading scheme are auctioned and traded EU-wide. Therefore effectively there is only one single EU-level target for ETS emissions, which is set at
21% below 2005 levels (European Parliament, and Council of the European Union, 2009). The ESD emissions, on the other hand, have national-level
targets in the same way as the other indicators—see e.g. (Barbuet al., 2015). These are given in Table 6.

In some cases, national targets were not available for certain countries. This means that either such targets will need to be occasionally imputed, or
some countries and/or indicators will need to be omitted from the analysis. In this work, we have predominantly opted for the former option by
imputing national targets where they are not available, provided the corresponding EU-28 regional data are not too sparse. While we have attempted to
do so with care, such imputation introduces an unavoidable degree of subjective judgment to the results.

AROPE national targets involve numerical goals regarding the reduction of the total number of people at risk of poverty or social exclusion.
However, given that the effort to reduce the number of people at risk should be seen in light of the total population of country and its share of population
at risk, we transformed the national AROPE Europe 2020 targets into population percentages using 2009 national data on total population Py,
number of people at risk of poverty AROPEy9, and the EU2020 target reduction R. The first two types of data we obtained from Eurostat, while the
third by visiting each country’s individual webpage at the Europe 2020 Commission website.® For the sake of analytic precision, the AROPE target of
country c expressed as a population percentage, denoted by T(AROPE)_, is equal to:

AROPEy9.. — R.

T(AROPE), = o

Looking at Table 6, none of the listed national targets are available for the United Kingdom (UK). A handful of other countries have either not
reported targets for certain objectives (Croatia for AROPE), or have provided targets that are of a different nature than the Europe 2020 figures (the
Czech Republic for R&D and Sweden for AROPE).

Table 6
Europe 2020 national and EU-28 targets; units as in Table 2. Imputed targets in grey.

Country EMP R&D REN ESL TERT AROPE GHG* EFF
EU-28 75.0 3.0 20.0 10.0 40.0 19.5 90.0 1483
AT 77.0 3.8 34.0 9.5 38.0 17.6 84.0 31.5
BE 73.2 3.0 13.0 9.5 47.0 17.0 85.0 43.7
BG 76.0 1.5 16.0 11.0 36.0 42.0 120.0 16.9
cY 75.0 0.5 13.0 10.0 46.0 19.8 95.0 2.2
CZ 75.0 1.0 13.0 5.5 32.0 14.9 109.0 39.6
DE 77.0 3.0 18.0 10.0 42.0 19.5 86.0 276.6
DK 80.0 3.0 30.0 10.0 40.0 15.8 80.0 17.4
EE 76.0 3.0 25.0 9.5 40.0 18.0 111.0 6.5
EL 70.0 1.2 18.0 9.7 32.0 23.2 96.0 24.7
ES 74.0 2.0 20.0 15.0 44.0 21.3 90.0 119.8
FI 78.0 4.0 38.0 8.0 42.0 14.3 84.0 35.9
FR 75.0 3.0 23.0 9.5 50.0 15.0 86.0 219.9
HR 62.9 1.4 20.0 4.0 35.0 28.8 111.0 11.15
HU 75.0 1.8 14.7 10.0 34.0 23.3 110.0 24.1
IE 69.0 2.0 16.0 8.0 60.0 22.7 80.0 13.9
IT 67.0 1.5 17.0 16.0 26.0 22.0 87.0 158
LT 72.8 1.9 23.0 9.0 48.7 23.6 115.0 6.5
LU 73.0 2.3 11.0 10.0 66.0 13.6 80.0 4.5
LV 73.0 1.5 40.0 10.0 34.0 28.2 117.0 5.4
MT 70.0 2.0 10.0 10.0 33.0 18.3 105.0 0.7
NL 80.0 2.5 14.0 8.0 40.0 14.2 84.0 60.7
PL 71.0 1.7 15.0 4.5 45.0 26.2 114.0 96.4
PT 75.0 2.7 31.0 10.0 40.0 24.2 101.0 22.5
RO 70.0 2.0 24.0 11.3 26.7 42.8 119.0 43
SE 80.0 4.0 49.0 7.0 45.0 13.8 83.0 43.4
SI 75.0 3.0 25.0 5.0 40.0 16.0 104.0 7.3
SK 72.0 1.2 14.0 6.0 40.0 17.5 113.0 16.4
UK 77.1 2.9 15.0 12.3 42.9 19.5 84.0 177.6

*GHG targets represent EDS targets only.

When national targets for a particular country-indicator pair were not available, a reasonable estimate, based on the national targets of countries
with roughly similar “starting points”, was derived. To illustrate this, take the example of the UK’s TERT target. In 2009 the UK had a TERT of 41.5,
which was similar to that of DK (40.7), NL (40.5), LT (40.6), PT (71.2), FR (43.2), and CY (43.9). Using the TERT targets for the latter countries, the
average distance of their 2009 rates to their corresponding targets was computed,<sup>6</sup> which was equal to 1.4. This represents an average
distance to target for countries with similar TERT starting points to the UK. To impute the UK target, we added to its 2009 value this average distance to
target, resulting in a target of 41.5 + 1.4 = 42.9. This strategy was applied for all missing values highlighted in Table 6.

The EFF targets are complicated and based on a 20% reduction with respect to a “business as usual” projections of 2020 primary energy consumption
made in 2007 (European Commission and Statistical Office of the European Union, 2019). Clearly, these projections can be subject to considerable
debate, therefore the EFF targets are not considered to be as clear and robust as the other targets. For this reason, the EFF indicator is removed in a

5 http://ec.europa.eu/europe2020/europe-2020-in-your-country/index_en.htm.
® Where this distance was negative (as in the case of DK and NL), meaning that a country had already attained its target in 2009, we truncated it to 0.
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sensitivity analysis in Appendix B.

A final note on targets is that for the GHG indicators, the national ESD targets and EU ETS targets were both used in the indexes with respect to EU
targets and with respect to national targets. This is because there are no national targets available for the ETS emissions, and ESD emissions targets
anyway add up to the EU total and are legally binding. By the same argument, the REN national targets are used in both the EU-targets versions of the

index, and the national-targets versions.

Appendix B. Sensitivity Analysis

In this section the EU2020 index is tested against varying some selected assumptions. This amounts to a conceptually simple sensitivity analysis to
demonstrate the impact of selected important methodological choices. A more detailed sensitivity analysis is available in (Athanasoglou and Dijkstra,

2014).
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Fig. 10. EU2020 national index with EU targets, plotted against alternative formulations: with equal weighting for each indicator (left); and with removing
EFF (right).

Two particular assumptions are tested here. The first is based on weights: the EU2020 index uses equal weighting across the five policy areas (see
again Table 1), and since different policy areas have different numbers of indicators, this means that the indicators themselves are not equally weighted.
An alternative formulation is to equally weight the indicators themselves. This amounts to increasing the relative weight of the environmental and
education policy areas, since both have more than one indicator associated with them. Fig. 10 (left) shows the effect of this variation: the alternative
weighting has a significant impact on the rankings, with a few countries dropping up to 7 places in the rankings (the Netherlands and France). On the
other hand, the top and bottom countries are relatively stable.

The second assumption to test is removing EFF. As mentioned previously, EFF has an unusual target system based on projections, and arguably this
does not amount to a clear and measurable target. Fig. 10 (right) shows the effect of recalculating the index without this indicator. Here, the impact is
very minor, with the majority of countries unchanged in the rankings. Poland is a slight exception, dropping three places as a result of this change.

Overall, the choice of weighting does have a significant impact on the results of (particularly) mid-ranked countries, and this should be accounted for
in the conclusions of the study. Weighting by policy areas represents one possible perspective of progress towards EU2020 targets.
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