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Annotation

Economic growth has lifted hundreds of millions out of poverty and improved the lives of many more over the last
half-century. Yet it is increasingly evident that a model of development based solely on economic progress is
incomplete. We must widen our understanding of the success of societies beyond economic outcomes. Inclusive
growth requires achieving both economic and social progress as stated in the Strategy Europe 2020. Advances in
understanding, theory and measurement must necessarily proceed hand in hand. Right measurement is a powerful
instrument for social progress; wrong or imprecise measurement a source of hazard and even havoc.
Measurement of a region’s progress plays a crucial role in improving the prosperity and quality of life of regional
communities. This process has however proven difficult as contemporary views on measurement of regional
development are presented as multi-dimensional concepts. Several methods of evaluating regional economies
exist, most of methods have their own limitations in selection of relevant indicators and weighting scheme. Despite
the limitations, several approaches in the form of composite indices have been proposed by the European Union
and the other institutions. This paper discusses challenges faced in the design of composite indices of regional
development in socio-economic issues.
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Anotace

Hospoddrsky rist pozvedl z chudoby stovky milionit lidi a v poslednim obdobi zlepsil Zivoty mnoha dalsich. Je
vSak stdle vice ziejmé, Ze model vyvoje zaloZeny vyhradné na ekonomickém pokroku je nevplny. Je potreba rozsirit
nase chdpdni ispéchu jednotlivych ekonomik ¢i spolecnosti nad rdmec ciste ekonomickych vysledkii. Inkluzivni
rist vyzaduje dosaZeni hospoddrského i spolecenského pokroku soubézne, jak je uvedeno i ve Strategii Evropa
2020. Pokrok v porozumeni teorie, ale i zpiisobu mereni a hodnoceni musi nezbytné probihat ruku v ruce. Spravné
merent je silnym ndstrojem pro ndsledné hodnocent spolecenského pokroku; nesprdvné nebo nepresné merenti je
urcitym nebezpecim a rovneZ zdrojem urcitych nepresnosti. Méreni a hodnoceni socioekonomického pokroku
regionu hraje zdsadni roli pri zlepSovdni prosperity a kvality Zivota regiondlnich komunit. Tento proces se vSak
ukdzal obtiZny, protoZe soucasné pohledy na mereni regiondlniho rozvoje maji nekolik iihli pohledu a jsou tak
multidimenziondlni. Existuje nékolik metod hodnoceni regiondlnich ekonomik, avsak vétsina metod md svd vlastni
omezeni pri vybéru relevantnich ukazateli a schématu vdZeni. Navzdory existenci téchto omezeni navrhla
Evropskd unie a dalsi instituce nekolik pristupii k hodnoceni regiondlnich ekonomik, a to ve formé kompozitnich
indexii. Tento prispévek pojedndvd o vyzvdch pri navrhovdni téchto indexii regiondlniho rozvoje v socidlne-
ekonomickych otdzkdch.
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indikdtory, kompozitni indexy, literdrni reserse, regiondlni rozvoj, hodnoceni socioekonomického pokroku
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1. Introduction

The essential purpose of economic activity is the promotion of human development, welfare and well-being in a
sustainable manner, and not growth for growth’s sake, yet we lack effective measures to monitor progress toward
these objectives. A society which fails to address basic human needs, equip citizens to improve their quality of
life, protect the environment, and provide an opportunity for its citizens is not succeeding. It is only human to try
to find easy and straightforward answers to vital questions in an increasingly complex world. Evaluation of
socioeconomic progress is a measure of the economic and social status of an individual or group of individuals
based on education, income, occupation, and other relevant indicators, relative to other members of the population.
It is often used to refer to a geographic region’s combined economic and social position relative to other areas.
The development of the modern economy has been made possible by continuous development and refinement of
tools and measures. Right measurement is a powerful instrument for socio-economic progress, which is why
efforts are constantly being made to improve their power and precision; wrong or imprecise measurement a source
of hazard and even havoc. The essential purpose of economic activity is the promotion of human development,
welfare and well-being in a sustainable manner, and not growth for growth’s sake, yet we lack effective measures
to monitor progress toward these objectives. Advances in understanding, theory and measurement must
necessarily proceed hand in hand. Measuring multiple dimensions of socioeconomic progress is indispensable to
understanding its components, benchmarking success, and catalysing improvement. What level have we reached
in comparison to others? Are we doing well? Are we going in the right direction? Are we catching-up or lagging
behind? Are we meeting benchmarks or are we missing them? Are we using our fair and sustainable share of
resources or too much? Is a group of economies converging or not? Just to list a few. At the same time, we are
surrounded by an abundance of indicators trying to provide answers to these questions, at different levels of
sophistication, in many cases serving as a basis for evidence-based policy decisions. Such indicators often seek to
measure much aggregated but also diffuse concepts, rich in value judgements but not always grounded in hard
science. The most prominent examples we see are indicators of "economic development and performance" and
"environmental and sustainable development". In recent years these have been complemented by alternative
"progress" and "well-being" measurements. These indicators are frequently presented in dashboards and
scoreboards, as well as aggregated or model-based composite indicators or indices (CIs). In recent years,
international organizations, think-tanks, and the social sciences have contributed to a dramatic expansion in the
range of CIs indices measuring concepts such as human development, governance, or social capital. Therefore, a
large number of composite indexes of economic and social well-being have been developed. Unfortunately, the
methodological issues associated with CI construction have often been neglected or inadequately treated by index
developers. The objective of this paper is to provide a comprehensive review of the methodological choices
involved in the construction of Cis of economic and social well-being and the implications of the choices for the
properties of the index. This paper discusses challenges faced in the design of ClIs, and suggests the process of CI
construction using the conventional methods.

2. Approaches to the construction of composite indices

Attempts at measuring the development process have made use of CIs. In recent years, international organizations,
think-tanks, and the social sciences have contributed to a dramatic expansion in the range of CIs measuring
concepts such as human development, governance, or social capital. CI is the mathematical combination of
individual indicators that represent different dimensions of a concept whose description is the objective of the
analysis (Saisana, Tarantola, 2002). CIs comparing territorial (e.g. country, region, city or local municipality)
performance are increasingly recognised as a useful tool in policy analysis and public communication and very
common for benchmarking the mutual and relative progress of territories in a variety of policy domains. CIs as a
tool for a ranking become more and more popular because they illustrate a comprehensive view of a phenomenon
that cannot be captured by only one single indicator. CIs provide simple comparisons of territories that can be
used to illustrate complex and elusive issues in wide-ranging fields. It often seems easier for the general public to
interpret Cls than to identify common trends across many separate indicators and CIs have also proven useful in
benchmarking territorial performance. This reflects a growing recognition of the important role that CIs can play
as a tool for evaluating trends in the level of territorial development and for assessing the impact of policy on well-
being. However, CIs can send misleading policy messages if they are poorly constructed or misinterpreted. It
would point that CIs should never be seen as a goal per se. They should be seen, instead, as a starting point for
initiating discussion and attracting public interest and concern. In fact, CIs must be seen as a means of initiating
discussion and stimulating public interest. Many scientists dispute the use of Cls that lead to the determination of
a single value for each geographic area, preferring the so-called dashboard. In the case of the dashboard, it is
possible to identify various dimensions of the phenomenon, all relevant, without that they are further aggregated.
From the statistical point of view, it is an incontrovertible choice but from the standpoint of political and media is
a heavy limitation.
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In general terms, an indicator is a quantitative or a qualitative measure derived from a series of observed facts that
can reveal relative positions in a given area (OECD, 2008, p. 13). When evaluated at regular intervals, an indicator
can point out the direction of change across different units and through time. In the context of policy analysis,
indicators are useful in identifying trends and drawing attention to particular issues. They can also be helpful in
setting policy priorities and in benchmarking or monitoring performance. CIs have thus received substantial
attention in recent years and various methodologies have been developed to handle different aspects of the issue.
Indicators are pieces of information that summarize the characteristics of a system or highlight what is happening
in a system. Cls are useful in their ability to integrate large amounts of information into easily understood formats
and are valued as a communication and political tool. They are often a compromise between scientific accuracy
and the information available at a reasonable cost. However, CI construction suffers from many methodological
difficulties, with the result that they can be misleading and easily manipulated. The main pros and cons of using
CIs provide Saisana and Tarantola (2002).

The literature on ClIs is vast and almost every month new proposals are published on specific methodological
aspects potentially relevant for the development of CIs. CIs are much like mathematical or computational models
and, as such, their construction owes more to the craftsmanship of the modeller than to universally accept scientific
rules for encoding. With regard to models, the justification for a CI lies in its fitness for the intended purpose and
in peer acceptance. The quality of CI, as well as the soundness of the messages it conveys, depend not only on the
methodology used in its construction but primarily on the quality of the framework and the data used. A composite
based on a weak theoretical background or on soft data containing large measurement errors can lead to disputable
policy messages, in spite of the use of the state-of-the-art methodology in its construction. CI construction is a
complex task whose phases involve several alternatives and possibilities that affect the quality and the reliability
of results. The main problems, in this approach, concern the choice of theoretical framework, the data availability,
the selection of the more representative indicators and their treatment in order to compare and aggregate them. It
is possible, shortly, to individuate the following steps to tackle (OECD, 2008), see Table 1.

Tab. 1: Steps to tackle within CI construction

Defining the phenomenon to be measured
The definition of the concept should give a clear sense of what is being measured by the composite index. It should refer to
a theoretical framework, linking various sub-groups and underlying indicators.

Selecting a group of individual indicators
Ideally, indicators should be selected according to their relevance, analytical soundness, timeliness, accessibility, etc. The
selection step is the result of a trade-off between possible redundancies caused by overlapping information and the risk of
losing information. A statistical approach to indicators choice involves calculating the correlation between potential
indicators and then including the ones that are less correlated in order to minimize the redundancy.

Normalizing the individual indicators

This step aims to make the indicators comparable. Normalization is required prior to any data aggregation as the indicators
in a data set often have different measurement units. Therefore, it is necessary to bring the indicators to the same standard,
by transforming them into pure, dimensionless, numbers. Another motivation for the normalization is the fact that some
indicators may be positively correlated with the phenomenon to be measured (positive ‘polarity’), whereas others may be
negatively correlated with it (negative ‘polarity’). We want to normalize the indicators so that an increase in the normalized
indicators corresponds to increase in the composite index. There are various methods of normalization, such as ranking, re-
scaling (or min-max transformation), standardization (or z-scores) and indication (index number transformation or
‘distance’ to a reference).

Aggregating the normalized indicators
It is the combination of all the components to form one or more composite indices (mathematical functions). Different
aggregation methods are possible. The most used are additive methods that range from summing up unit ranking in each
indicator to aggregating weighted transformations of the original indicators. Multivariate techniques as Principal
Component Analysis are also often used.
Source: Mazziotta and Pareto (2013)

It is important to emphasize that the theoretical part (definition of the phenomenon and selection of the indicators)
is not separate from the statistical-methodological part: so, the choice of the individual indicators is not
independent of the choice of the aggregation method. No universal method exists for composite indices
construction. In each case, their construction is much determined by the particular application, including both
formal and heuristic elements, and incorporate some expert knowledge on the phenomenon. Nevertheless, the
advantages of composite indices are clear, and they can be summarized in the unidimensional measurement of the
phenomenon, an easy interpretation with respect to a battery of many individual indicators and simplification of
the data analysis (e.g., ranking units and comparing their performance over time). The main factors to take into
account in the choice of the method to be adopted for summarizing individual indicators are as follows (Mazziotta,
Pareto, 2013):

= type of indicators (substitutable/non-substitutable),

= type of aggregation (simple/complex),
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= type of comparisons (absolute/relative),
type of weights (objective/subjective).

There is not always a ‘well-established’ solution, and sometimes it may be necessary to renounce to some
requirements, to satisfy others. Following Figure 1 shows the flowchart for the choice of the ‘best” method in
constructing a CI, with the main possible solutions (normalization, weighting and aggregation) for each ‘path’
followed (assumptions and requirements). CI construction is not straightforward and the methodological
challenges raise a series of technical issues that, if not addressed adequately, can lead to CIs being misinterpreted
or manipulated. Therefore, careful attention needs to be given to their construction and subsequent use. CI
developers have to face a justifiable degree of scepticism from statisticians, economists and other groups of users.
This scepticism is partially due to the lack of transparency of some existing indicators, especially as far as
methodologies and basic data are concerned.

Fig. 1 Flowchart for the choice of the ‘best’ method for construction of a composite index
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Source: Mazziotta, Pareto (2013, p. 74); own elaboration (2018)
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As is known, the implementation of a CI is a complex process that involves stages of work well defined, where
the arbitrary choices of the researcher have a significant effect on the final results. The heated debate within the
scientific community, over the years, seems to converge towards the idea that there is not a composite index
universally valid for all areas of application, and, therefore, its validity depends on the strategic objectives of the
research. Beyond the procedure of CI construction, CIs provide an irreplaceable contribution to simplification;
however, they are based on methods that flatten the basic information and they can lead to a myopic reading of
reality, especially if not sustained, upstream, from an adequate step of selection and interpretation of the individual
indicators. Thus, it is considered absolutely essential, in order to obtain valid and reliable results, to support the
process of choosing the set of the individual indicators with a theoretical framework that defines the social reality
in each of its dimensions (Mazziotta, Pareto, 2013; Delvecchio, 1995). The biggest challenges of CIs appear to be
the translation of a possible generalised or vague information requirement into a measurable concept, the technical
complexity of the model, the selection of assumptions that hold, the appropriate presentation to users, and the
facilitation of the correct use of the indicator by users.

3. A literature review of composite indices in a regional context

Quantifying systems is a complex process, and scales for measuring regional development, at any level, do not
currently exist. In last years, the debate on the measurement of multidimensional phenomena has renewed interest.
Measurement the progress that societies have made in their developmental efforts has proven to be difficult but
also very popular. It is a common awareness that a number of socioeconomic phenomena cannot be measured by
a single descriptive indicator and that, instead, they should be represented with multiple dimensions. Phenomena
such as development, progress, poverty, social inequality, well-being, quality of life, provision of infrastructures,
etc., require, to be measured, the ‘combination’ of different dimensions, to be considered together as the proxy of
the phenomenon. This combination can be obtained by applying methodologies known as CIs. Our society is
changing so fast we need to know as soon as possible when things go wrong. Measurement the progress that
societies have made in their developmental efforts has proven to be difficult but also very popular, see e.g.
Minarc¢ikova (2016). CIs which compare territorial (e.g. country, region, city or local municipality) performance
is increasingly recognised as a useful tool in policy analysis and public communication and very common for
benchmarking the mutual and relative progress of territories in a variety of policy domains. CIs as a tool for a
ranking become more and more popular because they illustrate a comprehensive view of a phenomenon that cannot
be captured by only one single indicator. CIs provide simple comparisons of territories that can be used to illustrate
complex and elusive issues in wide-ranging fields. It often seems easier for the general public to interpret CIs than
to identify common trends across many separate indicators and Cls have also proven useful in benchmarking
territorial performance. This reflects a growing recognition of the important role that CIs can play as a tool for
evaluating trends in the level of territorial development and for assessing the impact of policy on well-being.
However, Cls can send misleading policy messages if they are poorly constructed or misinterpreted. In fact, CIs
must be seen as a means of initiating discussion and stimulating public interest.

Number of CIs in existence around the world is growing year after year. Literally, hundreds of sets of CIs on
economic and social well-being have been developed throughout the world. CIs are very common in the field of
economics and are used in a variety of policy domains such as national or regional competitiveness, sustainable
development, quality of life assessment, globalisation and innovation (Huggins, 2003; Saisana, Tarantola, 2002).
The proliferation of these indicators is a clear symptom of their political importance and operational relevance in
decision-making processes. Cls are valued for their ability to integrate large amounts of information into easily
understood formats for a general audience. Over the course of the last years, more and more researchers have
looked at the benchmarking of places. The paper examines a number of published studies on this topic corresponds
to well-being concept. There are three kinds of publications to be distinguished, some studies looking at the
constructing of indices (Bowen, Moesen, 2010; Saisana, Tarantola, 2002), others focusing on the indices applied
(Bandura, 2005; Booysen, 2002) and — only a few — incorporating both approaches. Berger and Bristow (2009)
analysed four national indices in more detail, looking at index construction and their use as a predictor of future
economic performance. Several well-established studies measure competitiveness at the country level and present
mainstream approach. At the country level, Global Competitiveness Index (GCI), prepared by the World
Economic Forum (WEF), and World Competitiveness Yearbook (WCY) by the Institute for Management
Development (IMD) is by far the most influential and best known indices. GCI is indeed the most internationally
recognised index covering a fairly comprehensive set of aspects relevant to competitiveness.

All of these indices analysed indices benchmarking nations, not regions. Studies on the regional level are harder

to find (Berger, 2011). Rogerson (1999) seems to be the first to look at such indices in more detail, although he
does it with a strict quality of life focus, comparing such rankings on the city level. He finds striking similarities
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in the dimensions included and concludes that such indices seem to follow — the view that quality of life evaluation
should focus on the extent to which the necessary conditions for personal satisfaction and happiness are achieved.
Greene et al. (2007) in a study comparing 22 composite indices benchmarking cities and city-regions, also found
many inconsistencies in theorising and measuring spatial competitiveness. They go on to doubt whether such
rankings are really of value to the public. As important as this study may be, it lacks a more profound analysis of
issues around the construction of such indices. This is what Fisher (2005), analysing eight US composite indices,
did, combining the analysis of dimensions with the analysis of construction. He also looked at the predictive
quality of the indices and found that they do a poor job of predicting state economic growth.

The popularity of CIs nowadays is also evident in the EU that is confirmed by the establishment of the Composite
Indicators Research Group (COIN) under the Joint Research Centre (JRC) of the European Commission (European
Commission, 2016). The EU and its institutions intend to support and improve participation of local and regional
authorities in the planning and implementation of the EU policies and activities on the ground also by contributing
to improving sound statistics and data by exploring possible new ways of measuring and presenting regional
performance. Importance of Cls approach for the EU research is confirmed by the number of studies evaluated
the level of development in specific thematic topic across the EU territory. In the paper, for each type of CI,
reviewed general information on the number and type of indicators are offered, for more information see Melecky
(2017) or Stani¢kova (2017). Many more approaches evaluating the EU in terms of Cls exist, but they are not
included in evaluated sample with regard to their progress in terms of theory and empiricism, timeliness and
validity, e.g. An Indicator for Measuring Regional Progress towards the Europe 2020 Targets (European
Commission, 2014), The Regional Lisbon Index (European Commission, 2010), Synthetic index: Regional
perspective on the Lisbon Agenda (European Commission, 2007). Attempts to extend the analysis at the regional
level have been carried out in more recent years also in the EU. The European Competitiveness Index (ECI),
computed by the University of Wales Institute, focuses on European regions at the EU NUTS 1 level (Huggins,
Davies, 2006), which did not include Romania and Bulgaria at the time. A simpler but more detailed geographical
description of competitiveness is presented in Atlas of Regional Competitiveness (Eurochambers, 2007), reflecting
the international recognition of the importance of the regional NUTS 2 level, but the approach falls short of
aggregating the variables to a single composite index. Some European countries have dedicated efforts to construct
national measures of regional competitiveness, such as in the UK (Huggins, Izushi, 2008), Croatia (UNDP, 2008),
Lithuania (SnieSka, Bruneckiené, 2009) and Finland (Huovari et al., 2001), in the Visegrad Four countries
(Melecky and Skokan, 2011) or in their NUTS 2 regions (Melecky, 2015) and also in the Czech Republic (Zizka,
2013; Zitek, Klimova, 2015) The literature’s most widely acclaimed index is seemingly the Regional
Competitiveness Index constructed for the EU by Annoni and Kozovska in 2010 (Annoni, Kozovska, 2010), and
enhanced and enlarged in 2013 by Annoni and Dijkstra (Annoni, Dijkstra, 2013) and subsequently in 2017 updated
by Annoni, Dijkstra and Gargano (Annoni, Dijkstra, Gargano, 2017) to include the EU regions. These studies
were commissioned by the European Commission as a part of preparatory work for the EU” fifth, sixth and seventh
Report on economic and social cohesion. Its methodological soundness, vast territorial extent, as well as the fact
that it is the support document to the European Commission’s policies, makes the three publications of this index
highly recommendable for further improvements.

The proliferation of all these Cls is a clear symptom of their political importance and operational relevance in
decision-making processes. Cls are valued for their ability to integrate large amounts of information into easily
understood formats for a general audience. In addition to Cls, there are other approaches because regional
development and its evaluation are issues constantly in the forefront of economic sciences, which lacks a
mainstream method of regional competitiveness monitoring and evaluation. Decomposition of aggregate
macroeconomic indicators of international organizations (WEF, IMD) is most commonly used approach at the
regional level, as well as comprehensive (mostly descriptive) analysis aimed at identifying the key factors of
regional development, productivity and economic growth (Viturka, 2016). Another approach is an evaluation by
structural indicators of the EU, which is used for the assessment and the attainment of the objectives of the EU
growth strategies (such as Lisbon strategy or Strategy Europe 2020) or by multicriteria decision-making methods
(Hanclova, Melecky, 2016).

As is obvious, different types of Cls can be used for univariate, bivariate or multivariate analyses of data in any
territorial level (country, region, district, municipality, etc.) as Al Sharmin (2011) illustrates in his case study. On
the other hand, CIs can send misleading messages to policymakers if they are poorly constructed or interpreted as
evidenced by Nardo, Saisana, Saltelli and Tarantola (2005). CIs construction owes to universally accepted
scientific rules for encoding. The definition type of CI used in this book is adopted by the EC, i.e. composite
indicators are based on sub-indicators that have no common meaningful unit of measurement and there is no
obvious way of weighting these sub-indicators (Saisana and Tarantola, 2002, p. 5). Among the reasons that CIs
have found such favour among development organizations and researchers in recent years, Foa and Tanner (2012)
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suggest four. First, a composite measure has the ability to summarize complex or multi-dimensional issues in a
simple manner, making it possible for policymakers to get a tractable and representative sense of the situation in
a given country as it stands in comparison with others. A measure such as GDP per capita, for example, provides
a more intuitive understanding of the state of an economy, than a table of the output of different industries and
sectors. Second, because they provide a single estimate, CIs have substantial ease of interpretation over the use of
multiple benchmarks, while quantification of a concept makes it possible to assess progress over time and to
highlight cases where intervention may be needed. Third, the commitment to regularly produce and update
quantitative ratings facilitates communication with ordinary citizens, including stakeholders in developing
countries, showing both the commitment of an organization to a particular set of development challenges. Finally,
ClIs are an important starting point for public debate.

Conclusion

The 21st century sees changes in modern society, social structure, territorial policy, public administration and
other fields, generated by the EU, which have a significant impact on the functioning and efficiency of the whole
society. For real competences to find their appropriate places and levels, a mature society is required as well as
the investigation and improvement of the maturity of regional levels prior to implementing any measures. The
practice of spatial planning pointed to the need to create a CI with which you can get a broader perspective on the
territory. Cls are pieces of information that summarize the characteristics of a system or highlight what is
happening in a system, i.e. aggregate multidimensional processes into simplified concepts. They are often a
compromise between scientific accuracy and the information available at reasonable cost. ClIs have received
substantial attention in recent years and various methodologies have been developed to handle different aspects
of the issues. CIs which compare territorial performance is increasingly recognised as a useful tool in policy
analysis and public communication. It often seems easier for the general public to interpret Cls than to identify
common trends across many separate indicators, and they have also proven useful in benchmarking territorial
performance (Saltelli, 2007). The quality of CI, as well as the soundness of the messages it conveys, depend not
only on the methodology used in its construction but primarily on the quality of the framework and the data used.
A composite based on a weak theoretical background or on soft data containing large measurement errors can lead
to disputable policy messages, in spite of the use of the state-of-the-art methodology in its construction.
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