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Abstract
The 2030 Agenda framework strategy uses indicators that are difficult to interpret because of their 
size and their progress. Within the strategy 244 indicators have been created covering the three 
aspects of sustainable development. The aim of my study is to develop composite indicators from 
the 2030 Agenda’s sustainable development indicators. With this method I can reduce the size of the 
database and at the same time, drawing conclusions becomes easier and faster. My assumption is 
that this composite indicator system can be created and further utilized in future researches. 
Keywords: SDGs, composite indicators, European Union, sustainable development 

Introduction

Over the past 20 years, it has become increasingly known that the cur-
rent development model is unsustainable because we can see the increasing 
burdens of our lifestyles that we depend on such as the consequences of 
climate change or the loss of biodiversity (Mantcheva et. al. 2012). Sus-
tainability refers to the ability of a society, an ecosystem to function in an 
indefinite future without exhausting or overburdening resources. In gen-
eral, the concept of sustainable development is simple and important but 
difficult to translate into concrete standard or criteria that is why it is often 
subjective and open to abuse (Chatziefstathiou et al. 2005). Sustainable 
development is a vision for immediate and longer-term integration of pro-
gress. It goes beyond the borders of a country and is based on the respon-
sibility of future generations in a global context. The approach includes 
the medium- and long-term goals, progress in integrating local and global 
activities and economic, social and environmental issues (Oberer–Erkollar 
2011). Since 1987 we have been talking about the concept of sustainable 
development. It was developed by the Brundtland Commission: „develop-

ment which meets the needs of current generations without compromising 

the ability of future generations to meet their own needs” (WCED 1987). 
Sustainable development is a key element of sustainable economic devel-
opment (Chatziefstathiou et al. 2005).
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Research questions and hypotheses
My research is based on the new framework strategy for sustainable devel-
opment which was adopted in Paris 2015 (Transforming Our World: the 
2030 Agenda for Sustainable Development). In particular, I deal with the 
objectives of the strategy and the related indicator system. The 2030 Agen-
da has 17 goals and 169 objectives with 244 global indicators. In this study, 
I work with the sustainable development indicators used by the European 
Union. My goal is to create composite indicators from the 2030 Agenda in-
dicators linked to the three dimensions of sustainable development. These 
composite indicators will help to reduce the size of the database and at the 
same time make drawing conclusions simpler and faster. With the help of 
complex, composite indicators I combine the indicators of the three pillars 
of sustainability (economy, society, environment) into one indicator. My 
related research questions are:

Q1.: Can composite indicators of the three dimensions of sustainable 
development be created from the 2030 Agenda’s complex indicator system 
by Member States?

Q2.: Is it possible to create a composite indicator for the same frame-
work strategy that investigates the three dimensions together? The hypoth-
eses of the study are:

H1.: The 2030 Agenda’s complex indicator system can be used to 
develop composite indicators for the three dimensions of sustainable de-
velopment per Member State. 

H2.: The 2030 Agenda’s complex indicator system can be used to 
develop a single composite indicator for sustainable development. The ba-
sis for proving the hypotheses are the sustainable development indicators 
used by the European Union. To construct composite indicators, I use scale 
coordinate transformation as the applied method.

Literature review

Since the man lives on Earth, he has been constantly polluting his envi-
ronment and trying to make the most of it. Unsustainable processes in the 
world have necessitated the implementation of global sustainable develop-
ment strategies and agendas. Most sustainable development strategies are 
built on the economic approach to sustainability and they use the Brundt-
land Commission definition as a basis (Baják 2013). As a result of various 
international conventions and strategies, thinking about sustainable devel-
opment was constantly evolving and step by step, UN Member States be-
gan to work in a more sustainable way. Currently, the framework strategy 
of the 2030 Agenda for Sustainable Development adopted in 2015 is in 
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place to keep the world on a sustainable growth path without endangering 
the survival of present and future people.

Transforming Our World: the 2030 Agenda for Sustainable Development
Transforming Our World: the 2030 Agenda for Sustainable Development 
was adopted in September 2015 by 192 UN Member States and covers 
15 years. It focuses on the Sustainable Development Goals (SDGs) which 
seek to develop an even more holistic view of sustainable development and 
at the same time give new impetus to global efforts to achieve sustainable 
development (Eurostat 2018). It also sets out how to distribute aid among 
poor countries, the role the developed countries should play and the extent 
of their ownership. In March 2016, the United Nations Statistical Commis-
sion adopted the indicators that best measures sustainability goals (Griggs 
et al. 2014). The 2030 Agenda has set a total of 17 goals that best reflect 
the pursuit of sustainable development and has been complemented by 
169 sub-goals (objectives) that are even more capable of expressing what 
they want to achieve by 2030 (de Vries 2015). The framework can also be 
described as 5P (planet, people, prosperity, peace, partnership) which are 
determined intentions for these five areas. Traceable indicators are at the 
heart of the 2030 Agenda. As part of the strategy 244 indicators have been 
developed worldwide (Griggs et al. 2014). 

Methodology

The period covered by this study is the year of 2015. This year’s survey 
was carried out because the indicators were collected by Eurostat from this 
period. In terms of the number of data points there are a total of 5,208 data’s 
that cover all the three dimensions of sustainable development. The 2030 
Agenda has 244 sustainable development indicators worldwide of which 
154 are relevant to the European Union. In 8 of the 154 indicators for the 
28 Member States no conclusion can be drawn because these indicators are 
average data or in some cases contain no data at all. These indicators are 
not included in the study due to their inadequacy. In most cases, the 146 in-
dicators can be split into sub-areas, so that the total number of the analysed 
indicators are 223. As a result, sub-areas were included in the analysis. We 
also need to keep in mind when creating composite indicators that at the 
three-dimensional resolution certain indicators appear several times and 
are included only once. According to this, composite indicators are formed 
from 186 data points which I examine with Microsoft Excel.

The multitude of scientific and non-scientific interpretations of the 
concept of sustainable development make the evaluation work of the indica-
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tors very difficult. In addition to the diversity of interpretations of sustain-
able development it is also difficult for sustainable processes to evolve over 
time and space. The possibility of interpreting indices and indicators can 
cause similar problems as the relationship between them is often not clear. 
It can also be a problem that positive or negative effects can be counteracted 
be adverse effects in other areas (Valkó et al. 2018). In order to eliminate 
this, in my study I use scale coordinate transformation to create composite 
indicators. With the help of composite indicators, it is possible to examine a 
larger number of indicators together. A further advantage of this method is 
that it provides complex information to the data users. This make it easier to 
discover and prove a phenomenon both in space and time. The disadvantage 
of this method is that we may not forget that by aggregating the indicators 
we can even draw inaccurate conclusions or conceal information that may 
be relevant to the research. In the remainder of my study, I deal with the 
method created by the scale coordinate transformation.

Results

Among the multivariate methods, I have developed composite indicators 
of sustainable development for the analysis of the development of the 28 
Member States of the European Union to make further analysis. In devel-
oping the three pillar indicators the 2030 Agenda’s sustainable develop-
ment indicators have been selected according to the three dimensions of 
sustainable development.

Composite indicators of sustainable development
Composite indexes as a ranking tool are gaining popularity as they provide 
a more comprehensive view of a phenomenon that cannot be captured by 
many indexes at once (Hudrliková 2013). The central question in this study 
is how to construct these composite indicators using scale coordinate trans-
formation. This is needed because the 2030 Agenda’s sustainable develop-
ment indicators are too diverse and difficult to interpret. 

When examining multi-variable cases, the first step is to standardize 
the size unit of variables using a scale coordinate transformation, using the 
following formula:

                                   (1)

in which: CSDGI = composite sustainable development indicator; x
min

 = 
minimum value for a given x sdg variable; x

i
 = is the value of x sdg vari-

able; Tx = size of given sdg indicator (difference between maximum and 
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minimum value) (Molnár 2018). By executing this process, all indexes in-
cluded in the composite indicator will have the same value ranging from 0 
to 1. With the transformation between 0 and 1 the difference between the 
indicators remain. When the SDG indicators were divided into the three 
aspects, this meant the conversion of 48 indicators for the economic pillar, 
29 for the environment and 109 to the social pillar. Outlining on of these, I 
present an example of long-term unemployment rate (Table 1). 

Table 1
Scale coordinate transformation of long-term unemployment rate indicator

Countries Long-term unemployment 
rate (sdg_08_40)

Scale coordinate 
transformation

1 Austria 1,5 0,006
2 Belgium 4,3 0,160
3 Bulgaria 6,9 0,304
4 Croatia 10,1 0,481
5 Cyprus 7,7 0,348
6 Czech Republic 2,7 0,072
7 Denmark 1,7 0,017
8 Estonia 3,3 0,105
9 Finland 1,9 0,028

10 France 4,5 0,171
11 Germany 2,2 0,044
12 Greece 19,5 1,000
13 Hungary 3,7 0,127
14 Ireland 6,7 0,293
15 Italy 7,7 0,348
16 Latvia 4,6 0,177
17 Lithuania 4,8 0,188
18 Luxembourg 1,6 0,011
19 Malta 2,7 0,072
20 Netherlands 2,9 0,083
21 Poland 3,8 0,133
22 Portugal 8,4 0,387
23 Romania 2,8 0,077
24 Slovakia 9,3 0,436
25 Slovenia 5,3 0,215
26 Spain 12,9 0,635
27 Sweden 1,4 0,000
28 United Kingdom 2,2 0,044

minimum 1,4
maximum 19,5
size of given sdg ind. 18,1

Source: By author

COMPOSITE SUSTAINABLE DEVELOPMENT INDICATORS...
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Before summarizing up in the sustainability pillar, indicators need to 
be decided whether they have positive or negative impact on the particular 
aspect. The significance of this is that distorting effects can be neutralized 
in the final summary. The long-term unemployment rate and the proportion 
of young people neither in education nor in employment have a negative 
impact on the economic pillar. On the other hand, real GDP per capita, 
the EU funding provided to developing countries have a positive effect. 
After each transformation of the sustainable development pillar indicators 
the value of the indicators, depending on whether they have a positive or 
negative impact on a particular aspect of sustainable development should 
be added together to provide aggregate data for each pillar (Table 2). Ag-
gregate data can already be used to draw conclusions on the dimensions of 
sustainability if they are ranked by size. Indeed, this information illustrates 
the position of the 28 Member States of the European Union in terms of 
economic, environmental and social pillars.

Table 2
The result of scale coordinate transformation of the pillars of sustainability 1

Countries CSDGIec1 CSDGIen2 CSDGIso3 Countries CSDGIec CSDGIen CSDGIso

Austria 11,104 -1,431 -5,145 Italy 7,302 0,207 -14,401

Belgium 10,117 -0,851 -10,999 Latvia 4,808 -3,440 -13,077

Bulgaria 0,061 0,355 -20,855 Lithuan. 3,914 0,420 -12,381

Croatia 4,225 2,212 -11,750 Luxemb. 9,482 -0,915 -7,464

Cyprus 2,196 1,940 -16,305 Malta 4,874 0,150 -13,269

Czech 
Repub. 6,334 1,604 -10,231 Netherl. 16,560 1,225 -6,146

Denmark 13,686 -0,175 -0,395 Poland 2,894 -0,871 -13,514

Estonia 2,173 2,033 -9,371 Portugal 5,663 2,399 -10,597

Finland 10,275 2,501 -6,460 Romania 1,985 0,509 -21,498

France 9,994 2,820 -9,545 Slovakia 3,336 2,164 -13,8562

Germany 12,196 2,065 -9,069 Slovenia 7,030 0,283 -3,622

Greece 2,184 2,284 -19,460 Spain 5,861 3,899 -8,853

Hungary 4,496 -1,160 -14,111 Sweden 13,148 4,987 -1,783

Ireland 7,196 3,289 -9,871 UK 9,842 1,010 -11,733

Source: By author

1 CSDGIec – composite SDG indicator (economic dimension)
2 CSDGIen – composite SDG indicator (environmental dimension)
3 CSDGIso – composite SDG indicator (social dimension)

Kozma, Dorottya Edina
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This dimensional resolution as well as the complex SDG indicator 
serves to prove the assumptions of the study. This concludes the quantifica-
tion of the sustainable development aspiration of the 28 Member States of 
the European Union in reverse order. This means that in case of the ana-
lysed year (2015) the country with the lowest value is listed at the top of the 
list. The composite sustainable development indicator (CSDGI) developed 
under the 2030 Agenda for Sustainable Development incorporates all the 
three pillars of sustainability and draws the necessary conclusions for the 
European Union from year to year.

Conclusions

The research questions and hypotheses of my study were related to: “can 
composite indicators of the three dimensions of sustainable development 

be created from the 2030 Agenda’s complex indicator system by Member 

States?” and “is it possible to create a composite indicator for the same 
framework strategy that investigates the same dimensions together?” As a 
result, I created the CSDGIec, CSDGIen and CSDGIso indicators per pillar 
using scale coordinate transformation while the CSDGI composite sustain-
able development goal indicator for aggregated SDG purposes. Based on 
these, my research questions were answered because composite indicators 
of sustainable development can be created in both cases. In this sense, the 
hypotheses proved to be true. Developed indicators can be used to measure 
progression in sustainable development goals. It became visible from the 
data of the year of 2015 that the countries that were in the “lead” for sus-
tainability were those who had developed their own sustainable develop-
ment strategies from the beginning. It can also be said that they have been 
the most committed to sustainable development since the 1992 Rio Con-
ference. The rankings created during the scale coordinate transformation 
most notably the CSDGI composite indicator places Sweden at the top of 
the rankings. Sweden has appointed a special committee/delegation for the 
implementation of the 2030 Agenda which will focus mainly on environ-
mental objectives. This can also be seen in the pillar ranking namely Swe-
den achieving the best environmental score (4.987). The country’s overall 
goal is to pass on to the future generations a society in which the current 
environmental risks are resolved and do not cause further problems in other 
areas (OECD 2016). Denmark is committed to realizing its vision through 
dedicated development cooperation that will ensure that everyone reaches 
its sustainable development goal by 2030 (OECD 2016). With regard to 

COMPOSITE SUSTAINABLE DEVELOPMENT INDICATORS...
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the goals of sustainable development, the Dutch policy contains many in-
teresting and relevant aspects. The Netherlands was the first country to 
conduct a baseline survey of national efforts on SDGs. The implementa-
tion of SDGs can build on existing national policy programmes, integrate 
new and improved objectives into existing or planned policies (Lucas et al. 
2016). Ranked European Union Member States have excelled in introduc-
ing and implementing 2030 Agenda for Sustainable Development. Since 
the introduction of the concept of sustainable development, these countries 
have taken significant steps to implement change, so their ranking results 
are parallel to their performance.

Summary

Sustainability and sustainable development are something we face every 
day whether at work, in our family life or even in our free time. Since the 
formation of the concept and its definition, economics and other disciplines 
have interpreted it in different ways. The challenges facing our environ-
ment, economy and society were constantly being improved trying to make 
them better or less. In my study, I examined the indicator system and indi-
cators of the 2030 Agenda framework for sustainable development which 
is still valid today. I examined whether it is possible to create a complex 
indicator that can be used to examine both the three dimensions separately 
and the SDGs together. With the scale coordinate transformation, I have 
come to the conclusion that these composite indicators can be created and 
thus easier to characterize and examine the 2030 Agenda’s sustainable de-
velopment indicators. Overall, I have been able to prove my statements 
and further research will be possible using this method in the future. The 
CSDGI dimensional and aggregate composite indicator provides a good 
indication of the ranking of countries in the examined indicators.
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