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Abstract

The aim of this paper is to analyse whether thel-lnathg of the 770
municipalities of Andalusia (Spain) in 2009 respetido geographical patterns. We
have developed a synthetic index of well-being thia B Distance method that
incorporates economic and non-economic indicatamg, which proves more robust
than traditional methodological approaches. Thelawdity of high-speed networks,
income and demographic factors have the greatéisiente in determining well-
being. About 52% of the population still enjoysead| of well-being above regional
average. The well-being level is lower in rural noyalities than in urban
municipalities. The spatial econometrics appliaaicshow that well-being is not
geographically distributed in a random way in And#, but exhibits spatial
autocorrelation. We have quantified that the welkhly measured in a given
municipality is related to the well-being of itsigiebouring municipalities up to a
distance of about 38km. We have identified clustdrgnunicipalities in terms of
well-being, as well as the weak and strong poih&sach group. This paper highlights
the need to coordinate policies that are curreddgigned and structured within a
local context and, in a wider context, suggest$ Ehaopean regional policy should
focus its efforts on improving the quality of lifather than simply trying to equalize

incomes.
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1. Introduction

The successive reports on economic and social wrhes the European
Commission underline the increasing significancéhefspatial dimension of regional
and local policies, as well as the importance atelassets and spatial qualities for
local development strategies (see Servillo e8l12). In addition, the Sixth Progress
Report on Economic and Social Cohesion highliglitat teconomic and social
disparities between territories at all levels (frélhe European Union —EU- to the
regional and local level) need to be taken intamant. “A good quality of life, equal
opportunities and access to services of generatast in all territories are crucial
both for solidarity and competitiveness” (Commissad the European Communities,
2009b: 12).

This article focuses on the analysis of geographedterns of well-being
across municipalities of Andalusia in 2009. To #m&l, we develop an index of well-
being or quality of life that estimates economiad asocial disparities between
territories, and we introduce the variable ‘spacethe well-being analysis with the
spatial econometrics methods.

Andalusia is a region of southern Spain which hadpulation of 8.3 million
inhabitants in 2009. In comparative terms, Andausithe second most populated
region (NUTS 2) of the European Union (EU-27) arad la larger population than
many EU countries such as Ireland (4.4 million) ey (4.7 million) and Denmark
(5.5 million). Also, Andalusia is made up of 770mmipalities that have the ability to
make independent decisions about a number of isguesal level, whose effects in
many cases, are not constrained solely to thediafithe municipality itself.

In the last years, mobility has increased signifiya on business days in
Andalusia, especially between municipalities; foxample, commuting to the
workplace or to do leisure activities and shoppifigstitute of Statistics and
Cartography of Andalusia, 2012). Due to the mopibit people, decisions made by a
municipality can generate benefits or costs tadessis of other municipalities, that is,
they can lead to spillover effects or positive araative externalities (Solé Ollé,
2006). They can be positive, such as educationdlj@im training expenditures that

may lead to productivity gains in workplaces outside community; or programmes



to control pollutant emissions from vehicles. Imuast, they can be negative, as in
the case of “congestion externalities” that occtiew non-resident visitors consume
public services provided by the municipality, tHeading to increased spending on
traffic control, cleaning, security, etc.; or whamunicipality promotes urban growth
with an adverse impact on natural spaces thatighdyhvalued by residents of other
jurisdictions.These spillovers have played an important roleha urban economic
literature on local government and in the fiscaleialism literature (see, for example,
Arnott and Grieson, 1981; Conley and Dix, 1999; daor, 1983).

Moreover, from the governance's viewpoint, thelepdr effects of well-being
would have implications for the discipline of paians who would strive to improve
their performance in relation to their neighbouBggley and Case, 1995; Case et al.,
1993).

Introducing the variable ‘space’ in the well-bemggalysis, we can examine the
existence of spillover effects and synergies betwtee municipalities of Andalusia.
The results lead to implications for the econonmd aocial development policies of
the municipalities from the EU less developed ragigroup.

An important first step in our analysis is to degek well-being index. The
last decades have witnessed a growing demand fernmethods to measure well-
being, progress and quality of life of citizensyem that the GDP as sole indicator to
describe and compare the well-being and progresoakties is obsolete. That is,
several aspects —such as general economic, sqcibfical, environmental, and
cultural conditions— rather than income alone, @dffpuiality of life (Dasgupta, 1990;
Mazundar 1996; Nordhaus and Tobin, 1972; Nussb&0®0; Sen, 1987; Stiglitz, et
al., 2009). Also, the subjective well-being apptoamalls for the incorporation of
subjective well-being indicators in any assessmésbcial performance and people’s
well-being (Kahneman et al., 1999; Diener, 200Xt&w@din, 2001). Despite the lack of
statistical information at municipal level, we fol the guidelines proposed in the
Stiglitz-Sen-Fitoussi Report (Stiglitz et al., 2009 select a set of indicators that
provide the best starting point to represent théidimnensional aspects of well-being
in 770 municipalities of Andalusia in 2009. So, guoposal is developing an overall
or multidimensional well-being index(1).

To achieve our goal, we use theBistance method or synthetic Piadex of
Pena Trapero (1977). This method significantly eslthe methodology difficulties

related to the aggregation of different dimensiamdicators, such as the treatment of



measurement units and the weighting attached tb easervable variable in the
synthetic index. The Distance method &lows a multidimensional analysis of
municipal inequality, establishing a municipalityelvbeing ranking for Andalusia
and determining which factors have the greatesagnpn well-being.

Once the well-being index is obtained for each roipality, we examine the
interrelations between these municipalities andirtheffect on well-being,
incorporating space in the analysis. Specificallg,perform a Moran's | test (Anselin,
1988) to analyse the presence of global spatialcautelation. Moreover, we estimate
the distance between municipalities from which tabsize spatial dependence in
terms of well-being. Finally, to detect the presen€local spatial clusters we use the
Local Indicator of Spatial Association (LISA) (Arige 1995).

The rest of the paper is structured as followsseégtion 2, we discuss the
measures of well-being. In section 3, we analysentiethodology applied. In section
4, we describe the relevant indicators to analysk-being. In section 5, we present
the empirical results. In section 6, we discussrésellts and provide the conclusions

and some public policy implications.

2. How measure well-being?

The GDP is an indicator of economic performance,associating the notion
of well-being to a one-dimensional variable, whiokasures the aggregate value of
the market production of goods and services ovegivan period of time, seems
debatable. From the seventies, the Social Indisattmvement (Andrews and Withey
1976), have argued in favour of measuring socidbpmance on the basis of a large
list of indicators, rather than relying on a singlee. It was a critique, not only of the
use of a single indicator to assess social perfocegbut also of the economic nature
of the indicator used (Rojas, 2011).

The GDP per capita cannot be used as the onlyatatiof the overall or
multi-dimensional well-being because it does nqitaee the real life conditions of
the population and it does not consider the corsmrps of economic development on
the lives of people, such as cost of urbanizattmmgestion, pollution, etc. (Hobijn
and Franses, 2001; Madonia et al., 2013; Neum2@83). The GDP per capita does
not take into account the distribution of incomesaynificant assets as educational
opportunities, employment opportunities, politidaéedoms, and the quality of

relations between sexes and races (Nussbaum, 208her GDP nor income, takes



into account the subjective aspects influencingl-iveing (Diener, 2002; Easterlin,
2001; Frey and Stutzer, 2002; Kahneman et al.,, 1998wald, 1997). The
predominance of GDP per capita as a measure oélgoerformance is questioned
from academic and political sectors, since the eption used to measure progress
and social performance influences the design ofipuimlicies and the choice of
development strategies. Thus, the discussion rsalbiecause it has an impact on
people’s quality of life (Rojas, 2011).

Within the framework of this debate, the Commisstonthe Measurement of
Economic Performance and Social Progress (CMEPIBR)by Stiglitz, Sen and
Fitoussi, has published its Report (Stiglitz, et 2009)(2). The Commission argues
that conventional market-based measures of GDP toebd complemented by non-
monetary indicators of quality of life (Stiglitzt al., 2009: 144). To measure quality
of life or overall well-being, the Commission (Stiig et al., 2009: 42) considers three
conceptual approaches useful: the capabilities oggpr (in close connection with
moral philosophy); the subjective well-being (ims® connection with psychology);
and the notion of fair allocations (in close cortr@twith economy).

Introduced by Sen (1980), the capabilities appraoaamtains that income and
resources do not provide a sufficient or satisfgctodicator of well-being because
they measure means rather than ends. The capebdpiproach conceives a person’s
life as a combination of various “doings and bein@anctionings), and assesses
well-being in terms of a person’s freedom to choams®ng the various combinations
of these functionings (capabilities). As peopledifferent places and times have
different values and experiences, the list of tlstmelevant functionings depends on
circumstances and on the purpose of the exercesg E05). In this perspective, the
well-being of a person is a summary of the pers@urgtionings. So, resources are
means that are transformed into well-being in widngd differ across people: people
with greater capacities for enjoyment or greatelites for achievement in valuable
domains of life are better-off even if they commdeser economic resources.

The notion of subjective well-being tries to answlex question if people are
happy and satisfied with their lives, rather tha@spming it or prescribing normative
recipes for a good life (Diener, 2002; Easterli00®). This approach focuses on
subjective and mental states, and incorporatesttadir aspects of quality of life in the
analysis as potential determinants of well-being, lbeasuring how they impact

individual perceptions. Studies using the subjectiell-being approach show that



income plays a small role in explaining people’dlseing and that there is more to
life than the standard of living. Several metho@dseh made subjective well-being
amenable to systematic quantification (see Kahneshah, 1999; Veenhoven, 2017?).

Finally, welfare economics has traditionally reliemh the notion of
“willingness-to-pay” to extend the scope of mongtareasures to non-market aspects
of life (Boadway and Bruce, 1984). The basic idéte notion of fair allocations is
weighting the various non-monetary dimensions @ligy of life in a way that respect
people's preferences. One approach would be toheseevealed preference analysis
to make quality of life comparisons (see Dowriclaket 2003).

According to the Siglitz-Sen-Fitoussi Report (Stiglet al.,, 2009: 41):
“Quality of life is a broader concept than economricduction and living standards. It
includes the full range of factors that influeneelsat we value in living, reaching
beyond its material side”. That is, the Commissilmes not focus on improving the
estimates of material well-being, but on the measent of well-being to encompass
multiple domains —the overall or multi-dimensiomadll-being— (Easterlin, 2010). To
this end, CMEPSP identifies eight dimensions ofaelng that should be considered
simultaneously (Stiglitz et al, 2009: 14): mateliging standards, health, education,
personal activities —including work—, political eei and governance, social
connections and relationships, environment, andcimsty (of economic as well as
physical nature).

From the publication of the Report, some authoreh@mmented on it and
related their work to some relevant aspects. Givendifficulty of combining the
preference-theory arguments with the capabilitiesl ghe subjective well-being
arguments, Rojas (2011) argues that the Reportiohias understood as the result of a
minimal compromise among the Commission’s memb&iso, Rojas (2011) notes
that the Report is particularly weak in conceptiat quality of life, but remarks that
this weakness is structural and it cannot be censélas a Commission’s fault;
actually, there is a lack of progress by the salolz quality of life towards a
common understanding of this concept. For Easté2d10), a radical contribution of
the Commission has been the inclusion of subjectieasures, which requires from
the statistical offices a new orientation of thdirenmeasurement system and the
inclusion of surveys about cognitive evaluation®oé’s life, happiness, satisfaction,
positive emotions such as joy and pride, and negamotions such as pain and

worry. For Oswald (2010), the novel aspect of thigli&-Sen-Fitoussi Report is its



emphasis on the need for measures of emotionap@ritg (although it did not use
that exact term in the Report) rather than metadyttaditional ones, such as GDP, of
pecuniary prosperity.

Following the recommendations of the CMEPSP, theCDHas developed
the project Better Life Initiative where they edisio 11 dimensions as essential to
well-being. Furthermore, the European Commissios Ipaepared a document
containing a series of guidelines for the developim& an economic accounting
system that includes the Stiglitz-Sen-Fitoussi Ré&poecommendations (Commission

of the European Communities, 2009a).

3. Methodology to develop asynthetic index of well-being

In this paper we apply the DRBynthetic index proposed by Pena Trapero
(1977) that provides a measure of overall or muttehsional well-being. DPis a
multidimensional index capable of aggregating wasipartial indicators of social and
economic areas expressed in different measuremeis$. uBut also, DP is a
guantitative distance index, allowing comparisohwell-being across several spatial
units.

The point of departure of the whole process is &irmX of order (m, n), in
which m is the number of municipalities and n is thumber of partial indicators.
Each element of this matrix, Xji, represents ttaesbf the partial indicator i in the
municipality j. Those indicators negatively relateih well-being are incorporated
into the model changing the sign (all their datastrne multiplied by -1). Conversely,
those indicators positively related with well-beimgmain unchanged. Thus, the
increase (decrease) in the values of any simpleatat indicates an improvement
(worsening) in well-being.

The synthetic indexDistance is defined as follows:
DR, =Y (d /)1~ R, ) (1)
i=1

with R;*=0,

and where:

0 nisthe number of simple or partial indicators.

o d=d(j,~)=| Xji-x«| is the difference between the value taken by ttie partial

indicator in the j-th municipality and the minimuof the partial indicator in the



least desirable theoretical situation taken as se aference @{x:1, X, ...,
X#n}.

0 ol is the standard deviation of the partial indicato

0 Rzi,i-l, ..11s the coefficient of determination in the mulédinear regression of; x
over X%.1, Xi-2, ... X, already included

Thus defined, the synthetic index measures theartist or disparities,
regarding well-being, between each municipality anfictitious base reference. In
this instance, the base reference)(Xomprises the results from an imaginary
municipality which reflects the worst possible samen for all the partial indicators
and would therefore be attributed a value of zerdéhe synthetic well-being index
(see Sanchez-Dominguez and Rodriguez-Ferrero, 2@a3zosa Espina and
Somarriba Arechavala, 2013). A higher DRlue therefore indicates a higher level of
well-being as it represents a greater distance ftioen“least desirable” theoretical
situation.

The DR synthetic index solves both the treatment of measant units and
the weighting attached to each observable varibpl@ividing distance bwi, i.e.,
d/oi; thus, the partial indicator is simultaneously regsed in abstract units and
weighted by the inverse of the standard deviatidhis way, the distances
corresponding to the indicators with a higher disjpm to the mean are less important
in determining the synthetic index.

The coefficient of determination,?R: .. 1, measures the percentage of the
variance of each partial indicator explained by lihear regression estimated using
the preceding variablesi{x X2, ... %). As a result, the correction factor (frﬁ, )
avoids data duplication by eliminating the inforroat contained in the preceding
indicators. That is, if (1-R.. .. 1) expresses the part of the variance of partial
indicator x not explained by %, X.2, ... %, the part already explained by the
preceding indicators is obtained by multiplying Rapartial indicator by the
corresponding coefficient of determinatioﬁi_ili 1. Notice that R is an abstract
concept unrelated to the measurement units ofidlieators.

The result of the DPvaries when the input order of the partial indicat
changes. In this process, the first indicator {i)will contribute all its information to
the synthetic index (d ;). However, the second indicator (i = 2) will ordgd that
part of its variance that is not correlated witke tfirst indicator: (g/c,)(1-R%.1).

Similarly, the third indicator will contribute to B the part of its variance that is not



correlated with either the first or the second dathrs: (¢/o3)(1-R?s2.1) and so forth.
It is therefore necessary to order the partialdatiirs based on the information that
each one of them contributes to the synthetic inghéghest to lowest). That is, the
first indicator to be included would be that whiplovides the greatest amount of
information concerning the objective to be measuaad then so on and so forth.

We follow the ranking method proposed by Pena Th@p#977), which is an
iterative method based on the Fréchet Distance (it€re all the coefficients of

determination Rare set to zero:
DF =) (d/0) =) (x-x-illg}); j=12..m (2)
i=1 i=1

We then estimate the pairwise correlation coeffitser between each partial
indicator and the Fréchet distance and sort théapandicators from highest to
lowest according to the absolute values of thewpsé correlation coefficient. Next,
we calculate the first Pdistance for each municipality, incorporating thartial
indicators in the resulting order. The classificatiof indicators would then be
performed by ordering them from highest to low@starms of the absolute value of
the pairwise correlation coefficient between eadmpgonent and the BP The
process continues iteratively until the differebedween two adjacent R#®is zero.

The numerical value of the RPhdex has no real meaning, but it is useful for
comparing the state of different municipalities terms of well-being. From the
results can be established a ranking of municipalifrom high to low level of
development, and identifying which factors conttéothe most to well-being. If it
uses the same variables and method, it can contpargesults for Andalusian
municipalities with those obtained for other reg@r countries. DPcan be used to
compare changes in relative positions and eveeticttheir causes.

The DR synthetic index verifies the properties a multidnsienal index must
fulfil in order to provide an acceptable measure emtimate: existence and
determination, monotony, unigueness quantificationyariance, homogeneity,
transitivity, exhaustiveness, additivity, and inaace compared to the base of
reference (see Zarzosa Espina and Somarriba Aralkeh@013).

There are other approaches to aggregate the infiorman several indicators
into a single index. The geometric mean is usedhleyHDI of the United Nations.
The data envelopment analysis (DEA) has been usesbtimate quality of life in

Spanish provinces (Murias et al., 2006) and mualiips (Gonzalez et al., 2012).



The Principal Component Analysis (PCA) has beenlieghgn well-being studies
(Madonia et al.,, 2013) and to estimate a multidisi@mal approach to regional
inequality in the EU (Folmer and Heijman, 2005).

Regarding the geometric mean, the ,Diethod presents at least two
advantages. First, whereas the,dfelex verifies all of the necessary propertiesdior
acceptable aggregation method, the geometric ngeaoti unique to scale changes;
hence she is affected by the measurement uniteeovariables. Second, the PP
method objectively assigns weights to the indicgtam the HDI all the indicators
have the same weight. This is an arbitrary approaoth, moreover, there is no
rationale for assigning the same weight to diffeiaedicators (Folmer and Heijman,
2005: 342).

The primary limitation of the DEA method to elab@ra synthetic index is
that it does not include a formal criterion for iadstes selection (Ganley and Cibin,
1992). Furthermore, the DEA is very sensitive t® $kelection of variables (Leibstein
and Maital, 1992). The DPmethod, however, incorporates an objective way for
variables selection: those variables that do nalvige new information on the
phenomenon under study are left out of the model.

Probably, the mayor limitation of the PCA regardithg DR method is that it
does not measure disparities, as the PCA only ledtab a ranking of the geographic
or temporal aspects being analysed with regardembject of study. In fact, this kind
of analysis is usually accompanied by a distanedyars, such as the cluster analysis
(see Larraz Iribas and Pavia, 2010). However, BR cardinal measure, and it is also
capable of determining how much higher/ lower is development level in region A

with respect region B.

4 Data

To elaborate the synthetic index of overall or mdithensional well-being in
Andalusia (WI), we use the Multi-territorial Infoation System of Andalusia (SIMA)
database, developed by the Institute of Statistics Cartography of Andalusia. To
perform the statistical analysis, we build a littL@ partial indicators which allow us
to take into account several aspects of a munigymlvell-being in 2009, including
economic, social and ecological factors (TableTb).approximate the advantages of

living in a municipality, we use 11 partial indioa$, which are incorporated in the



model with its true value. To approximate the draeks of living in a municipality,
we use six partial indicators, which are incorpedain the model changing the sign
(multiplieding by -1). Partial indicators have bemmnstructed by removing the effect
size. Table 2 shows the descriptive statisticsanfig indicators.

Insert Table 1 here

Insert Table 2 here

The choice of partial indicators has been guidedhgyrecommendations of
the Stiglitz et al. (2009), and the results of stgations (see Madonia et al., 2013;
Murias et al., 2006; Zarzosa Espina and Somarribectfavala, 2013). Also, we
follow Ivanovic (1974) regarding the two main propes that must be met by a
partial indicator: (1) a high power of discrimirati which means that their value
varies in all geographical areas studied; andh@)greater the amount of information
provided by an indicator not contained in the gloldiormation and indicators
incorporated into the composite index, the better partial indicator. Moreover,
several tests have been performed with PCA andrni#®hods, to select the variables
finally included in the WI.

Considering the limited statistical information dable, we are aware that our
research lacks data about the evaluation indivedusdke of their health, education,
income, personal fulfillment and social conditiofegional and national statistics
need to incorporate measures of life satisfactioth laappiness. However, we have
incorporated indicators that could be considereoxips of life satisfaction and
happiness, as various investigations have shown.

Given that one or more indicators can be used towt for each of the
underlying dimensions of well-being, the indicatdhst we use in this paper are
representative of all of the dimensions proposethe Stiglitz-Sen-Fitoussi Report
(Table 3).

Insert Table 3 here

The relevance of the indicators measuring well-pemthe municipalities of
Andalusia, is briefly justified below.

Following recommendation 1 of Stiglitz et al. (20@9) that it is preferable to
consider income and consumption rather than pramhycthe model works with
income per capita (INCOME). According to recommeiada 2 of Stiglitz et al.
(2009: 29-30), we discuss income and consumptimrlyovith wealth. As a proxy of
municipalities’ wealth, the model incorporates PEGFPY. BUSINESS is proxy



variable of economic activity. DSL, as a proxy ga#ability of high-speed networks,

is a key factor for competitiveness, as it deteawniithe capacity of territories to
compete in and benefit from the global knowledgseldaeconomy, technology and
market (European Commission, 2011: 6; Tranos aritegpie, 2009). All these

indicators have a positive impact on the well-betfighe municipality and can be
framed in theeconomic securitgimension

However, DSL also provide information about thelvbeling measurement of
education, because they permit the use of the Information &wmunication
Technologiespersonal activitiespecause they facilitate the reconciliation of work
and family life;social connectiondyecause they constitute the technological support
of social networks; angbolitical voice and governancdjecause internet and the
social networks promote transparency.

Old age can implyeconomic insecuritylue to uncertainty about needs and
resources after withdrawal from the labour marksig{itz et al., 2009). Demographic
forecasts for Spain predict that the dependent lptipn will exceed the EU-27
average in 2040 and be more than four percentaigéspbove the EU-27 average in
2060 (Observatory on Sustainability in Spain, 2013pain’s demographic trends
justify that our well-being measurement model ipovates DEPENDENCWith a
negative sign to reflect its negative impact onlieeing and, conversely, YOUTH
and GROWTH remain unchanged(3).

Insecurity in the workplace or unemployment hasatigg material effects,
but also on mental and physical health, and caersgdns in family life (Stiglitz, et
al., 2009). Unemployment is a large source of uphmgss (Argyle, 1999; Oswald,
1997; Winkelmann and Winkelmann, 1998). The mehtlth of the unemployed
deteriorates, with higher rates of depression,ig&jcand alcoholism. Their health
also worsens, and their death rate increases (&rd®¥89). Exclusion from the labour
market is a main form of exclusion, most visiblehe form of unemployment, which
has a direct impact on income inequalities (Eutps2810). We have considered
UNEMP has a negative impact on tkeonomic insecurity, health and personal
activitiesdimensions.

EDUCATION, DSL, ADULT and LIBRARY are indicators dghe education
dimension and they are also in line with recommé&adé of Stiglitz et al. (2009: 14)

of considering the leisure activities that peophgog. Therefore, they can integrate



the personal activitieghow people spend their time) dimension, as welhe&social
connectionslimension.

VOTER is an indicator gpolitical voice and governanaogith positive effects
on well-being. Dorn et al. (2007) argue that deraogrfacilitates outcomes that are
better in line with citizens’ preferences. Theyoadsgue that the act of participating in
the democratic process may in itself increase fihg. Considering that more and
better educated people show a higher level of camemt with civil and political life
(Stiglitz et al., 2009: 46), we consider EDUCATION the political voice and
governancalimension.

Health is a key element to determine people's digation and quality
(Nussbaum, 2000). As an approximation to the giidithave a long and healthy life,
four partial indicators have been introduced inriadel: PREVENT(4), GROWTH,
DEPENDENCY and UNEMP.

As indicators of thenvironmental or ecological conditionémension, we use
FOREST, EROSION and MOTOR. Ecological conditions ianportant not only for
sustainability issues, but also due to their imagdimpact on the quality of people’s
lives. Specifically, forests perform multiple ecgical, socioeconomic and cultural
functions. Erosion affects the quality of ecosystehmits the productive capacity of
land, and is the leading cause of irreversible adggion in humid areas and
desertification in arid areas. Motorisation rat@igroxy of consumption patterns and
carbon dioxide (CO2) emissions for road vehicleswBdays in Spain, car traffic is
the first cause of air pollution in cities. A largeercentage of the population is
exposed to pollution levels, which pose seriousltheasks, in addition to high
economic and environmental costs (Observatory atasability in Spain, 2011).

Finally, VIOLENT, that is deaths not caused by d&® is an indicator of the

personal insecuritgimension, with negative effects on well-being.

5. Well-being Index results and spatial autocorrétan analysis

WI results show that about the 52% of the poputasbll enjoyed a level of
well-being above the regional average (56.30)(5R@09. When considering the
classification by quartiles (Figure 1), we find ttledmost 70% of the population is in
the fourth quartile (high WI) and the third quaatilhigh medium WI), while only
4.53% of the population shows a very low level @llvibeing (first quartile). In 2009,

well-being inequalities among the municipalitiestrwhighest (75.52) and lowest



(34.60) well-being were more than doubl®istinguishing between rural
municipalities (population less than 10,000 inhaitis) and urban municipalities
(population over 10,000), there are differenceweti-being (for rural municipalities:
mean = 54.09, standard deviation = 4.12, N = 6@®ufban municipalities: mean =
56.81, standard deviation = 2.56, N = 151; t (768).76, p = 0.0000), and the effect
size (Cohen’s d) is 0.55, indicating a small efféze (Cohen, 1988). That is, about
70% rural municipalities enjoy well-being bellow easge well-being urban
municipalities.
Insert Figure 1 here
Table 4 shows the ranking of the partial indicatobsained by the iterative
calculation of the DP the correction factor (14 of each indicator, the absolute
pairwise correlation coefficients (r) and the puwed. The p-values show that all
simple indicators keep a statistically significaetation below 1% with the WI.
Specifically, there are correlations of 0.633 betw®SL and WI, of 0.585 between
INCOME and WI, of 0.521 between DEPEDENCY and W&. &lso a PCA was
carried out, and the 17 partial indicators chosessed the suitability test; that is, they
are sufficiently related to warrant inclusion isynthetic index (measure of Sampling
Adequacy KMO = 0.824, and p = 0.000 in Bartletésttof sphericity; N = 770).
Insert Table 4 here

According to the statistical information analysetthe indicators DSL,
INCOME and the indicators of demography (DEPENDENCSROWTH and
YOUTH) had the greatest influence in determining thell-being of Andalusian
municipalities in 2009. By contrast, the indicatélBULT, PREVENT and VOTER
ranked lowest, thus indicating that they are tlss l®rrelated with well-being.

Regarding the values of the correction factor €L-R could be argued that all
the indicators analysed provide relevant infornrafior determining well-being, that
is, no indicator is redundant and none is elimidddg the selection criteria implicit in
the DR. For example, the DSL indicator, which ranks firsexplaining well-being,
contributes 100% of its information to construat ¥l (correction factor 1). Given
that the YOUTH indicator shows a strong correlatiath DEPENDENCY (in third
place) and GROWTH (fourth place), a correction daatf 0.261 is applied to it
because approximately 74% of the data for thiscetdr has already been explained
by the four indicators which appear before it i tlanking. Continuing with the
analysis, the weights of PREVENT and VOTER (0.866 @.738, respectively) show



that, despite occupying the last positions, thegbcators contribute a very high
percentage of new information on socioeconomic-eihg that was not contributed
by the 15 previous partial indicators.

Next, we examine whether the geographical distiwoubf W1 is random or,
conversely, it responds to certain patterns of@ggtation. To do so, we estimate the
Moran’s | statistic (Anselin, 1988) to detect thegence of spatial autocorrelation in
well-being. We have used three different conceptaibns of spatial relationships:
(1) inverse distance, (2) inverse distance squdsetdveen the centroids of
municipalities, and (3) physical contiguity. In tlest case, the spatial weight has 1
for two municipalities that have some common boraled O otherwise. Results of
Moran’s statistic (Table 5) reveal that the mogirapriate specification of the spatial
weights matrix is provided by the inverse of thetaince (p-value = 0.000 and a
higher Moran’s ).

Insert Table 5 here

The value of Moran’s | statistic is positive, thusdicating a positive
correlation. This means that well-being in the noipalities of Andalusia is not
distributed randomly in space but that municipaditvith high levels of well-being
are surrounded by municipalities with high leveiswell-being and vice versa. These
results could be partially explained by the exiseeaf spillover effects in Andalusian
municipalities for the different dimensions thaeat well-being.

Figure 2a shows the WI correlogram using the dagarbetween
municipalities. As it can be observed, the typietrease in Moran’s | statistic shows
that as the distance between municipalities ine®ashe relationship between
municipalities' well-being decreases. Also notd fioa distances larger than 38.764
km, the Moran’s | values stabilize, becoming so ltvat nearly indicate spatial
independence. This informs us about the existefice aeiling on this relationship
between municipalities.

Insert Figure 2 here
In addition to the correlogram, we have developedefi-being variogram

(Figure 2b) by fitting a spherical variogram mo¢Matheron, 1970):

y(h) =co+(c1/2)[(3h/ar)-(h/ar)] 3)



where ¢=11.101 (nugget effect);%5.782 (partial sill), &38.764 (range) and h is the
distance between centroids of municipalities.

The value of the range (al) represents the distahaghich the variogram
reaches the sill. That is, the well-being of a mipality is correlated with that of its
neighbours, but this correlation decreases with distance up to approximately
38km.This result agrees with that obtained by the cogelm of the distances shown
in Figure 1. In other words, it would appear thatmiddle terms, the decisions made
by the Andalusian municipalities generate bengiiitd costs not only in terms of the
well-being of the residents in the municipality,t aiso the well-being of citizens
residing in other jurisdictions located within area of about 38km. This is in line
with Solé Ollé (2006), who developed a methodolégyquantifying the spillover
effects resulting from local expenditure policiesa sample of some 2,500 Spanish
municipalities for the year 1999.

In order to determine the presence of groups osteta of municipalities
located in Andalusia in terms of well-being (Wl)ewave used the Local Indicator of
Spatial Association (LISA) with a 95% confidencengglin, 1995).

Figure 3 shows the results. Of the 770 municigaitof Andalusia, 443
(57.53%) show no significant spatial autocorrelatigith their neighbours. Of the
remaining municipalities, 240 (31.16% of the tatalnicipalities) exhibit a positive
autocorrelation. Of these, 122 municipalities thegiresent the 33% of Andalusia's
population belong to clusters of municipalities twihigh WI levels that are
surrounded by others which also have high levelswbf (high-high or type A
clusters), while 118 municipalities (9.5% of Andsihls population) have low WI
values and are surrounded by municipalities tred bAve low WI values (low-low or
type B clusters).

Finally, the spatial heterogeneity between the wipalities, which is
represented by the presence of a negative auttatoore (high-low and low-high),
affects only the 11.31% of Andalusian municipastie

Insert Figure 3 here

Focusing on the type A clusters (high-high WI), rehe@re seven clusters
corresponding to geographic areas from east to: i@stst of Almeria (Al), Segura
and Cazorla Mountain Range (Jaen) (A2), Metropolgeea of Granada (A3), Central
node (Cordoba-Malaga-Seville) (A4), MunicipalitiesCosta del Sol (Malaga) (A5),



Metropolitan area of Seville and Aljarafe (A6), aMigtropolitan area of Huelva and
West Coast (A7).

In these groups, a municipality has a greater lev@lell-being not only due
to its own endowment in the variables examined, dlsb due to access to the
endowments of neighbouring municipalities (spill®je That is, increases in the
well-being of a municipality are linked to increase the well-being of neighbouring
municipalities. The strong points of these munikijgs are based on the good
behavior of demographic indicators (GROWTH, YOUTIHdaDEPENDENCY),
EDUCATION, INCOME, UNEMP and BUSINESS. Weak spoteuld originate in
the bad behavior of the ecological factors (FORB8D,TOR and EROSION).

There are five type B clusters (municipalities thave low WI values and are
surrounded by municipalities that also have low Walues) corresponding to
geographic areas from east to west: Los FilabresAdmanzora Valley (Almeria)
(B1), Alpujarras of Granada (B2), Eastern MountaoisGranada (B3), Malaga,
Axarquia and Western Granada (Malaga-Granada) (B4l Ronda and Cadiz
Mountain Range (Malaga-Cadiz) (B5).

All type B clusters exhibited a lower WI than theeeage WI of the region.
The municipalities of these five clusters share wam characteristics that could
explain their lower level of well-being compared tbe whole region. These
municipalities show very low levels in dimensiohsitt positively impact well-being,
such as GROWTH, YOUTH and FOREST, while indicatibrgt negatively impact
well-being, such as DEPENDENCY and VIOLENT, shovwuea above the regional

average.

7. Discussion and conclusions

In this paper we have estimated a synthetic indexudti-dimensional well-
being (WI) for the 770 municipalities of Andalusia 2009 using the PDistance
method which proves more robust than traditionatha#ological approaches. The
WI incorporates information from 17 partial indioeg on economic, social and
ecological dimensions of well-being. In selectingl @&onstructing the indicators, we
have followed the guidelines of Stiglitz et al. (20.

The results show that about 52% of the populatidinesjoys a level of well-
being above regional average. According to the MAgification of municipalities by

quartiles, almost 70% of the population is in tbarth quartile (high WI) and third



guartile (high-medium WI). As the Seventh Progriesport on Economic, Social and
Territorial Cohesion concludes (European Commiss20i1: 13), the WI distribution

between rural and urban municipalities shows tivaitd in an urban area in a less
developed region (Andalusia), has more advantdgesliving in a rural area or small
town. However, if they were included in the stue¥f-seported life satisfaction level,

the results could be different (see Brereton e2élll).

Also, the results show that indicators of econoaaitivity, education, personal
activities and social connections (DSL) and INCOMBgether with those on
demography (DEPENDENCY, GROWTH and YOUTH) have ghneatest influence
in determining well-being. That is, as pointed bytfurther investigations, income
remains an important variable, but non-economicalsées are also key determinants
of well-being (Madonia et al., 2012; Sanchez-Doraag® and Rodriguez-Ferrero,
2003). Specifically, the pairwise correlation tésttween the WI and INCOME in
terms of the 770 municipalities analysed showsreetation of 0.585 (p = 0.000).

The plural or multidimensional aspects of qualifylite or well-being are a
focal point of capabilities approach (see NussbaR@@0, 2011; Seen 1980) and
Stiglitz-Sen-Fitoussi Report (Stiglitz et al, 2009pur proposal highlights the
multidimensional character of well-being. WI resusthow that all simple indicators
keep a statistically significant relation with ti, and all of them provide relevant
information for determining well-being. Therefotde other papers (Brereton et al.,
2011; Perrons, 2012; Servillo et al., 2011), tlipgr suggests that an approach based
solely on income measurement is defective and @anoaph that incorporates more
components of quality of life and aims to provideeaer equality in terms of
economic and social opportunities would be more@pyate. In particular, European
regional policy should focus its efforts on impnoyithe quality of life rather than
simply trying to equalize incomes.

Spatial analysis application to a synthetic indéxvell-being is a quite novel
field. Some works with spatial econometrics appioes use as welfare index the
GDP, corrected by the Gini index (see Ezcurra ¢t28l06). With our analysis, we
have shown that socioeconomic well-being in Andaliss not spatially distributed in
a random way, but exhibits spatial autocorrelatibhus space matters. We have
guantified that well-being measured in a given roipality of Andalusia is related to
its neighbouring municipalities up to a distancebbut 38km. These results support

the hypothesis of the existence of positive andatieg externalities, for example,



policies or actions implemented in a municipalithigh affect the well-being of
citizens residing in other jurisdictions.

We have identified clusters of municipalities imnte of their well-being and
we have analysed their strengths and weaknessekaVéeshown that almost 33% of
the population of Andalusia resides in type A awst(municipalities with a high
level of well-being which are, in turn, surroundeyg municipalities that also have a
high level of well-being) and 9.5% in type B clustémunicipalities with low well-
being surrounded by municipalities that also hawvelevels of well-being).

The results of our research have implications fagional and local level
public policymaking. The existence of spilloveresffs and the presence of type A
and B clusters highlights the need to coordinaticies that are currently designed
and structured within a local context, such as mnblanning, provision of industrial
land, environmental policies, housing and immignmatpolicies, public transport, and
water and waste management, among others.

Furthermore, Andalusia has a high number of mualtips (770
municipalities) distributed in eight provinces. Tpevincial division of Spain dates
back to 1883 and basically responds to historigédrea (former Spanish kingdoms),
rather than criteria of effectiveness and efficiemcthe provision of public goods and
services. These circumstances, coupled with threeaee provided in this paper of the
existence of clusters of municipalities in differgamovinces, might suggest, in line
with what has been noted by (Haughwout, 1999), ddeisability of fostering
cooperation and coordination among the municigalitso as to internalize the
externalities that affect citizens' well-being. Aption would be the union of several

small municipalities under a single municipal goweent.
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Notes

(1) The Stiglitz-Sen-Fitoussi Report establishesaceptual distinction among four
types of measures: 1) production (economic perfanag 2) material living level
(economic well-being), 3) overall (multi-dimensidénavell-being, and 4) well-being
of current versus future generations (sustaingp{Easterlin, 2010: 120).

(2) The aims of the Report were: “to identify theits of GDP as an indicator of
economic performance and social progress, includihg problems with its
measurement”; “to consider what additional inforimatmight be required for the
production of more relevant indicators of socialgress”; “to assess the feasibility of
alternative measurement tools”; and, “to discuss tepresent statistical information
in an appropriate way” (Stiglitz et al., 2009: 7).

(3) Although population growth is generally seenaasnajor threat to sustainable
development because it exerts pressure on thelbggstem, Hediger (2000) shows
that population growth does not have a dominantarhpn the formulation of the
weak sustainability criterion.

(4) PREVENT denotes the percentage of deaths fromshsdhat could be prevented
through medical care and primary prevention ovil eaths.

(5) As stated in Pena Trapero (1977: 201-220),véddaes of WI by municipalities
may be added in groups as arithmetic means weidhtdte relative populations of

the respective municipalities.
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Table 1. Partial indicators of multi-dimensionallieeing

1

2

10

11

12

13

14

15

16

17

INCOME

DSL

BUSINESS

PROPERTY

GROWTH

YOUTH

DEPENDENCY(-1)

UNEMP(-1)

EDUCATION

ADULT
LIBRARY

VOTER

PREVENT(-1)

FOREST
EROSION(-1)

MOTOR(-1)

VIOLENT(-1)

PER CAPITAINCOME AS DECLARED IN INCOME TAX STATEMENTS

BROADBAND DSL (NUMBER OF ASYMMETRIC DIGITAL SUBSCRIBER LINE
PER 100 INHABITANTS)

TAX ON BUSINESS ACTIVITIES. BUSINESS AND PROFESSIONAL ACTIVITIES
PER 100 INHABITANTS AS DECLARED ON BUSINESS INCOME TAX
STATEMENTS

ASSESSED URBAN AND RURAL RATE VALUE PER CAPITA AS DECLARED ON
PROPERTY TAX STATEMENTS

NATURAL GROWTH (BIRTHS-DEATHS PER 1,000 INHABITANTS)

YOUTH RATE (% POPULATION UNDER 20 YEARS / POPULATION AGED 60
AND OVER)

OLD-AGE-DEPENDENCY RATIO RATE OF AGING (% POPULATION AGED 65
AND OVER / POPULATION FROM 15 TO 64)

UNEMPLOYMENT RATE 15 YEARS OR OVER (%)

PERCENTAGE OF SECONDARY AND HIGH SCHOOL STUDENTS AMONG THE
POPULATION AGED 15 TO 24 YEARS

ADULT EDUCATION (% OF STUDENTS IN THE POPULATION)
NUMBER OF LIBRARY VISITS PER CAPITA

VOTER TURNOUT. RATIO BETWEEN THE NUMBER OF VOTERS WHO CAST
THEIR VOTES AND THE TOTAL ELIGIBLE VOTERS IN THE MUNICIPAL
GOVERNMENT ELECTIONS OF 2007

PREVENTABLE DEATHS. DEATH BY TUMOURS AND DISORDERS OF THE
CIRCULATORY AND RESPIRATORY SYSTEMS PER 10,000 DEATHS (CASES
2, 9 AND 10, RESPECTIVELY, TENTH REVISION OF WORLD HEALTH
ORGANIZATION ICD)

SURFACE TIMBER FOREST (% OF SURFACE TIMBER FOREST)
PERCENTAGE OF HIGH AND VERY HIGH SOIL EROSION

MOTORISATION RATE (NUMBER OF CARS -EXCLUDING ELECTRIC AND
HYBRID CARS- PER 100 INHABITANTS)

DEATHS FROM EXTERNAL CAUSES PER 100,000 DEATHS (CASE 20, TENTH
REVISION OF WORLD HEALTH ORGANIZATION ICD)

Source: SIMA, Institute of Statistics and Cartodnapf Andalusia and the authors.



Table 2. Descriptive statistics (N=770)

PARTIAL
INDICATORS

INCOME

DSL

BUSINESS

PROPERTY

GROWTH

YOUTH

DEPENDENCY

UNEMP

EDUCATION

ADULT

LIBRARY

VOTER

PREVENT

FOREST

EROSION

MOTOR

VIOLENT

MEAN

4,734.28
8.55
8.48

17,041.98
-1.32
26.11
30.72

7.29
34.19
211
1.23
74.87
68.98
10.28
10.91
44.13

40.47

STANDARD
DEVIATION

1,841.97
4.83
2.91

16,232.41
7.12
11.02
12.13
2.99
27.78
3.17
1.57
9.71
15.03
14.99
11.59
13.73

66.05

COEFFICIENT
OF VARIATION
(%)

38.91
56.45
34.31
95.25
541.28
42.20
39.47
41.07
81.25
149.76
127.44
12.97
21.78
145.80
106.31
31.12

163.20

MEDIAN

4,409.82
8.31
8.29

13,059.97
-1.02
25.27
29.03
6.97
30.84
1.48
0.78
76.22
70.00
2.66
7.22
42.84

23.53

MAXIMUM

13,589.14
38.23
27.52

226,420.80
16.47
76.83

104.88
21.60
164.24
39.72
12.92
95.33
100.00
80.20
70.75
273.65

763.36

Source: SIMA, Institute of Statistics and Cartodmapf Andalusia and the authors.

Table 3. Overall well-being dimensions from Stigien-Fitoussi Report

WELL-BEING DIMENSIONS

PARTIAL INDICATORS

MINIMUM

670.69
0.00
0.00

1,505.50
-38.46
4.26
7.07
0.48
0.00
0.00
0.00
43.64
0.00
0.00
0.00
18.18

0.00



ECONOMIC INSECURITY INCOME, DSL, BUSINESS, PROPERTY, UNEMP, DEPENDCY,
GROWTH, YOUTH

HEALTH PREVENT, DEPENDCY, UNEMP, GROWTH
EDUCATION SECONDARY, DSL, ADULT, LIBRARY
PERSONAL ACTIVITIES UNEMP, DSL, LIBRARY, ADULT, SECONDARY
PoLITiIcAL VOICE AND VOTER, SECONDARY, DSL

GOVERNANCE

SOCIAL CONNECTIONS DSL, ADULT, LIBRARY, SECONDARY

ENVIRONMENTAL CONDITIONS FOREST, EROSION, MOTOR

PERSONAL INSECURITY VIOLENT
Source: Stiglitz et al. (2009) and the authors.

Table 4. Absolute pairwise correlation coefficieatal weights of the simple indicators ranked ireord
of their absolute pairwise correlation with i

Position Partial indicators Weights (R Pairwise correlation
[r] (p-value)
1| DSL 1 0,633 (0.000
2 | INCOME 0.494 0.585 (0.000Q)
3 | DEPENDENCY 0.613 0.526 (0.000)
4 | GROWTH 0.440 0.520 (0.000)
5| YOUTH 0.261 0.518 (0.000)
6 | SECONDARY 0.783 0.471 (0.000)
7| I1AE 0.843 0.460 (0.000
8 | EROSION 0.904 0.380 (0.000)
9 | LIBRARY 0.938 0.337 (0.000
10| IBI 0.826 0.318 (0.000
11| VIOLENT 0.960 0.248 (0.000)
12| MOTOR 0.971 0.222 (0.000)
13| FOREST 0.924 0.206 (0.00D)
14 | UNEMP 0.706 0.188 (0.000)
15| ADULT 0.972 0.187 (0.000
16 | PREVENT 0.866 0.152 (0.000)
17| VOTER 0.738 0.144 (0.000)
N=770




Source: SIMA, Institute of Statistics and Cartognapf Andalusia and the authors.

Table 5. Spatial autocorrelation of well-being diifferent conceptualizations of spatial relatiopshi

(N=770)
W Moran’'s || z-scorg p-value
Inverse distance 0.38R2 18.283 0.000
Inverse distance squared 0.3p6 0.710 0.477
First-order contiguity 0.281 13.263 0.000

Source:The authors.
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Figure 1. Geographic distribution of well-beingAndalusia, 2009
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Figure 2. Correlogram (a) with p-value in brackatsl variogram (b)
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Figure 3. Well-being clusters, Andalusian munidies 2009
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