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Abstract

This paper presents a new analytical frameworlagsessing spatial disparities among
countries. It takes for granted that the analy§ia oountry’s performance cannot be limited
solely to either economic or social factors. The af the paper is to combine relevant
economic and non-economic (mainly social) aspedtsa @ountry’s performance in an
integrated logical framework.

Based on this idea, a structural simultaneous exquahodel will be presented and
estimated in order to explore the direction of taeisal relationship between the economic
and the non-economic aspects of a country’s pedooa. Furthermore, an exploration of the
trajectory that each country has registered ovee @long a virtuous path will be offered. By
means of a matrix persistency/transition analykes,countries will be classified in clusters of
good/bad performance.

One of the most interesting conclusions concerasrtability of most countries to turn
the higher educational skills of the populatioroigreater economic performance over time.
In addition, our analysis also shows that makingaecurate picture record and formulating
related policy aiming at environmental care is higlesirable. It is surprising that only a few

countries have reached a favourable economic andiroemental performance
simultaneously.

Keywords: Socio-economic well-being, living standkr structural simultaneous equation
model

JEL-classification code: P46



1. Introduction

The measurement of a country’s welfare is one efttost critical and highly debated
issues in economic research. The snappy title @fd3an’s book highlights one of the most
relevant and debated topics of the recent liteeattfou can’t eat GNP (Davidson, 2000).
This publication addresses the hypothesis that @NEBDP) per capita can not be considered
as the only indicator of the performance of a coubtcause it does not capture the overall
well-being of population.

Nevertheless, it has become rather common to Ha@kpérformance of countries or
regions by assessing their levels of developmentgfowth) in terms of GDP. But this
approach has often been strongly criticized. As \Werld Bank has written: The basic
objective of development is to create an enablingirenment for people to enjoy long,
healthy and creative lives. But it is often forgottin the immediate concern with the
accumulation of commodities and financial wea(ivorld Bank, 2001, p. 9).

The conventional economic view has frequently grted much criticism based on
the observation thatptople derive utility or well-being not merely frahe command over
income aloné (Neumayer, 2003, p.276). This observation takesgfanted that the standard
GDP index is unable to capture the real inequaligigong countries in terms of the different
— sometimes contrasting — dimensions of the watidef populations. GDP is at best only a
partial measure (or proxy) of a multi-dimensionalfare concept incorporating both the
economic and the non-economic aspects of humar(dde Sen, 1985, 1987; Khan, 1991;
Dasgupta, 1990).

Since the 1990s however, there have been some ttewpas in the literature to come
up with more appropriate indicators. The first e tWorld Bank’s Human Development
Index (HDI), a composite indicator based on GDPgagaita, life expectancy at birth, and the
adult literacy rate (UNDP, 1990). These featur@gsasent, respectively, three main aspects of
an individual's life, viz. access to resources;lteeonditions; and the opportunity to enjoy a
basic education.

Although the HDI is the most frequently used intlicafor measuring the
development differentials among countries, it hesrbmuch criticized, in particular regarding
its simple weighting of each variable, and the haghrelation between GDP and certain
crucial background variables.

In 2005 a special issue of tReview of Income and Wealtras entirely dedicated to
‘Inequality and Multidimensional Well-being’, whilen 2007 one of its calls for papers was
mainly addressed to specific related themes, sschmaasuring well-being from objective
and subjective perspectives, constructing macricators of well-being, measuring economic
well-being among regions, and so forth.

In 2001 an original and stimulating study (Hobijmda Franses, 2001) drew
economists’ attention to the need to extend thduatian of a country’s performance to



encompass relevant measures of living standardso boing, they have thus readdressed the
spatial convergence issue — so prominent in theaoe growth literature — and presented
evidence that convergence in GDP does not neclssarply convergence in living
standards, the latter being defined by daily cal®upply, protein calorie supply, infant
mortality, life expectancy at birth, and so forth.

In our view, and in agreement with the above-mewtibliterature about the need to
follow a multidimensional approach to the analysisnational or regional well-being, the
assessment of a country’s performance cannot hiedrsolely to either the economic or the
non-economic aspects. Both aspects must be coadide@multaneously, and within a
consistent framework.

More specifically, the level of GDP in a countryvigwed as its ability to provide its
inhabitants with proper opportunities to enjoy goecbnomic, social, and environmental
conditions of life. An increase in per-capita GOPconsidered as a basic prerequisite for
improvement in the living standards of a populatieiz. better health services, more secure
livelihoods, greater access to education, bettekiwwg conditions, security against crime,
more satisfying leisure time, a healthy and suataan environment, etc. On the other hand,
better living standards constitute a good basentance productivity and, in turn, GDP.

In the light of these considerations, in the rerdar of this paper we shall propose a
simultaneous equation system to take into accoaribws relevant aspects, economic and
non-economic, related to the living conditions bk tpopulation. In the literature, these
aspects are often also called, respectively, ecanamd non-economic well-being (see, e.g.,
Osberg and Sharpe, 2005; McGillivray, 2005; Mc@illly and Shorrocks, 2005). The main
idea is to identify a cycle where an increasing amiaf GDP per capita (i.e. the economic
dimension of a country’s performance) producesgadii level of non-economic aspects, viz.
better health conditions, longer life prospectghkr percentage of educated population,
balance between work and free time, etc. Similaflyg country has a high level of non-
economic well-being factors it is more able to ngenés resources in order to increase its
income and productivity. Consequently, it seemsigille to hypothesize that there exists a
bidirectional relationship between the economic aod-economic dimensions of country
performance, and this question will be further gead in the present paper.

Using a simultaneous equation model, we exploretlveiethere is a bidirectional
causal relationship between the economic and tlmeesonomic aspects that characterize
country performance, and how strong the intendityis mutual causality is.

To this end, we have designed a simultaneous equatiodel (SEM), where each
relevant dimension of well-being is representedabyexplanatory equation, and where each
equation contains both endogenous and exogenoisbles. By means of our SEM, we can
control the possible endogeneity problem betweem@&wmic and non-economic variables.
The model is based partly on both the conventipnadiuction function theory and partly on
the most recent empirical literature on econommwgh. Using an extensive database, the



model is estimated for 64 countries for the perd®80-1999; the sample involves mainly
developing countries, but it has also been impldgetefor a few developed countries.

After a brief literature review presented in Secti®, a first attempt to build an
operational framework for the analysis of countgyfprmance is provided in Section 3; our
empirical model and the data used are also presdhtre. Empirical results and some
concluding remarks are presented in Sections barespectively.

2. The Multifaceted Performance of a Country.

The economic analysis of regional growth and itstriiution already has a long
history and dates back to the early work of Sold®56), where he argues that, in a
neoclassical economic world, the growth rate oégian (measured in per capita income) is
inversely related to its initial per capita incoma, thesis which offers an optimistic
perspective for poor regions. This convergence idas attracted much attention and has
prompted interesting qualitative research on ewglviconvergence versus persistent
disparities (see, e.g., Barro and Sala-i-Martir§2)9

This stream of research has dominated the econanailysis of a country’s welfare,
though recently a new approach, involving also aoconomic aspects of a country’s well-
being is emerging. Concerning the latter, some @wasts consider GDP per capita as a very
limited measure of the level of a country’s welifige because it does not consider the
consequences of economic development on the lifegeople (e.g. air, sea and water
pollution, increases in certain rare diseases, estiwn, cost of urbanization, etc.); nor does it
capture the real-life conditions of populations @M 1990; Hobijn and Franses, 2001,
Neumayer, 2003; Marchante and Ortega, 2006).

In 1973 Kuznets made this challenging assertidrhe” most distinctive feature of
modern economic growth is the combination of a higte of aggregate growth with
disrupting effects and new probleén{guznets, 1973, p.257). This statement impliest tihe
national accounting framework should be expandeiih@bit considers both certain costs (i.e.
pollution, urban concentration, commuting, etc.d goositive returns (i.e. better health,
greater longevity, more leisure, less income inéga&tc.).

In the light of these suggestions, the economierdiure has proposed different
measures of a country’s performance. The one mad¢lyused is the HDI based on a
concept of human development which involves bette@onomic dimension, measured by
GDP per capita, and a dimension linked mainly waaspects, measured by life expectancy
and the literacy rate. It has been inspired by Sdevelopment theory, according to which a
country’s development is a matter not only of long- economic growth but also of
opportunities for people, in both the high andltdve growth cycle (Sen, 1984).

Yet, after the first Report on HDI (UNDP, 1990), mpecriticisms were made of the
index. Indeed, it has sometimes even been consideredundant indicator that provides little



additional information on inter-country developméexels with respect to traditional GDP
(McGillivray, 1991; Desai, 1991; Dasgupta and Wed892; Sagar and Najam, 1998).
Nevertheless, the framework for calculating theeinthias remained substantially unchanged
in UNDP’s subsequent annual reports; only a fewemtions have been made to take account
of gender differentials or income distribution.

The specific literature of the 1990s comprised mlper of critical proposals for the
improvement of the HDI. For example, since the ¢athrs of the three dimensions of HDI
were closely correlated, a principal component metvas proposed in order to use a linear
combination of these indicators (Noorbakhsh, 1988Gillivray, 1991).

Further, Sagar and Najam (1998) proposed a modeth revision of HDI involving
multiplication of the three component variablestéasl of using their arithmetic average, a
logarithmic treatment of GDP, and the incorporatdran inequality measure into the index.
In fact, only the second Report calculated theribistion-adjusted HDI for 53 countries
(UNDP, 1991, pp.17-18), and this was available |lut@94, although since that year the
distribution-adjusted HDI has been omitted.

Notwithstanding its limitations, the HDI is partlady relevant to developing
countries, where the basic dimensions depictedhéyhree indicators have not yet been fully
accomplished. By contrast, regarding the developmthtries, a decent standard of living,
longevity, and primary education have already bedrneved by most people. Consequently,
multiple significant and suitable indicators, whitdke account of the different aspects of
living appear to be necessary.

Recently, in fact, Marchante and Ortega (2006y study conducted to measure the
quality of life and economic convergence acrossni§paregions, have used an alternative
augmented composite indicator (AHDI) in the contexHDI. In particular, they considered
alternatively three different per-capita income mgas (total personal income minus grants,
GVA, and total disposable income) and six qualityife indicators (life expectancy at birth,
the infant survival rate, the probability at bighsurviving to the age of 60, the adult literacy
rate, the mean years of schooling of the working g@pulation, and the long-term
unemployment rate). Moreover, they applied an aedtaarithmetic mean scheme with
(arbitrary) weights for the variables transformedan achievement index.

Cuffaro et al. (2008) analysed the performance tafian regions by using both
different categories of consumption expenditurg@@xies of the economic aspects of well-
being, and indicators of health and diet conditiaducation, labour market, etc. as proxies
for the social aspects of well-being. Their anaydiowed that it was possible for high levels
of economic well-being to coexist with a high leeéihon-economic well-being.

Furthermore, since the 1980s — after the creatibrihe United Nations World
Commission on Environment and Development — soneaa@nists have highlighted that the
environment, like the social aspects of life, isemsential element of well-being or country
performance. In 1989 Daly and Cobb, proposed tE8\Sviz. the first Index of Sustainable



Economic Welfare; it attempted to integrate theneenic aspects of an economy, as depicted
by the conventional national accounting, with tbeial (i.e. income distribution inequality)
and the environmental (i.e. air and water pollutiaspects.

ISEW was criticized very soon (see, e.g., Neumd@d9, 2000) for the arbitrary
selection of its component variables and for niethod of aggregation and construction.
After that, various indices, such as the Livingreaindex, the Ecological Footprint, the
Environmental Performance Index and so forth, wemaposed (see, e.g., Bohringer and
Jochem, 2007).

At present, there is a big debate among ecologszainomists concerning the
appropriate way to define a multidimensional indek sustainability, combining the
economic, social and environmental aspects of huhfi@n(Pulselli et al., 2006; Distaso,
2007). Actually, the assessment of the environniersgects is very important in developed
countries where growth and technological progreag become ‘uneconomic’, worsening the
life of citizens, by, for example, air and watedlption. Even in developing countries the
policies towards environmental problems constitudeplus point for those governments.
Moreover, considering this feature in a multidimenal measure of country performance
could produce a more significant ranking of teridbareas.

Although a number of efforts have been made toint#amore comprehensive index
of multidimensional well-being or country perfornza@n many methodological issues still
need to be explored more deeply, concerning hointégrate the above-mentioned different
aspects in a unique measure (i.e. a compositeatutic

The above considerations indicate thamy dimensions should be considered for the
analysis of a country’s performance. So, how asse¢hdimensions linked? To this end, an
operational framework including the economic ande thon-economic (social and
environmental) aspects of country performance mallv be presented in Section 3. It is a first
attempt to provide a conceptual and structural éaork for the analysis of country
performance. The empirical model will also be présé.

3. A Conceptual Scheme for the Analysis of a Counyts Performance

3.1 Introductory remarks

In our view, an endeavour to combine the economid the social aspects of a
country’s performance and to link static and dyraanalysis requires a general framework
like the one depicted in Figure 1. This has beeapined by Sen’s development theory,
according to which a country’s development is atematot only of long-run economic growth
but also of opportunities for people, in both tightand the low growth cycle (Sen, 1984).

<<Insert figure 1 about here>>



In this scheme, both the economic and the non-en@n@spects of a country
contribute to its performance. By introducing tlmed dimension, we can refer to income
growth (i.e. the improvement in living conditionand to human development (i.e. the
improvement in non-economic aspects of living).

As a rule of thumb, we expect a strong relationsf@tween both economic and non-
economic aspects, between income growth and huexglapment. As far as we know, there
are no empirical studies about the first relatiand there are only few studies about the
second one. While some economists (Zuvekas, 19\&) found that economic growth and
human development are unrelated, some others lwawel fstrong support for the opposite
hypothesis.

Mazumdar (2000) found evidence that in the middied low-income countries there
is one-way causal relationship between the two pimema, but only up to a certain level of
income, after which growth and human developmentvanimdependently. The results, as
highlighted by the author, vary with respect tolbtie three different indicators of human
development and the different income level clustarsparticular, for the low and middle-
income countries human development precedes econgmiwth, that is, low social
development implies low labour productivity andumn low income.

Moreover, Ranis et al. (2000) demonstrated an aitee process’ between the
improvement in human development and economic ¢rdas a necessary but not sufficient
condition for achieving such improveménibhey conclude thatéconomic growth itself will
not be sustained unless preceded or accompanighjmpvements in human developnient
(p. 213).

In agreement with the previous empirical evidemwee,define an operational scheme
based on the argumentation that, in the long hencausal relationship between the economic
and the non-economic aspects may reveal two paibh: levels of economic well-being
contribute to high levels of non-economic well-lgpithrough households, firms and the
public sector. It does so through households becthey spend a higher proportion of their
income on education, health and culture; througimdi because they devote a higher
proportion of their profits to create a safer labeavironment, to finance R&D to control
pollution, etc.; and through the government becatsdlocates a higher proportion of its
resources to education, health, and the environn@amtversely, high levels of non-economic
well-being contribute to high levels of economiclieing through various channels. For
example, high levels of health and education réheeproductivity of workers, facilitate the
acquisition of skills, and promote technologicabgress and ICT usage. In their turn, these
factors help to significantly increase the levelooitput (and also its composition), exports,
and per capita disposable income.

! The test is performed by using three single liregarations between GDP per capita (as a standaagureeof
economic growth) and, respectively, life expectaatkirth, infant survival rate, and adult literaaye; the latter
three variables are proxies for human development.



More specifically, a high level of economic wellibg should support the formation
of a high level of such human capabilities as imnuptb health or knowledge. Improving
human capabilities means increasing the efficiesfcthe use made by people of their own
capabilities for work or leisure (UNDP, 1997). Ipnthesis, the performance of country is
defined by a cycle, viz. a bidirectional path thaives both from the economic dimensions to
the non-economic ones and from the non-economiemsons to the economic ones.

So, how should we measure the economic and theeocomemic aspects of a
country’s performance?

3.2  The economic and the non-economic aspects

In our analysis, the economic dimension of coumteyformance, viz. the access to
economic resources — as argued by UNDP (1997)evakiated by the traditional GDP per
capita. We hypothesize that the ability of a coumdr satisfy the basic needs of population
comes from the opportunities and the efficiencynanage its human, material, and natural
capital. From a theoretical point of view, thedatare inputs of the GDP production process.

In the long run, the capacity of the economy tongfast pushes up the non-economic
aspects of a country. Regarding these, very l@ttention has been paid to which particular
indicators have to be chosen. Indeed, it is not ediately obvious at the outset, because the
decision also depends on the main features of dbatdes analysed: for instance, whether
they are developed or developing.

Many studies do not devote much attention to thisblem. For example, the
indicators chosen by Hobijn and Franses (2001) -o whalyse both developed and
developing countries simultaneously — can well miisimate between the two groups of
countries, but they fail to take account of differéevels of well-being within developed
countries. In fact, when measured on these indisdtdz. daily protein, calorie supply, infant
mortality rate, and life expectancy at birth) deyeld countries are quite homogeneous. Later,
Neumayer (2003) criticized the previous authors tesied (on the same data set used by
Hobijn and Franses) for convergence with differgmticators of well-being, namely life
expectancy, infant survival, education enrolmentgrdcy, and telephone and television
availability. The wider range of indicators conslk offsets the bias due to the analysis of
developed and developing countries simultaneoustya matter of fact, Neumayer reached
different results compared with those of Hobijn d&rednses that suggest strong evidence of
convergence most of the indicators.

More recently, Giles and Feng (2005), analysingdECD countries, considered five
measures of well-being: namely, life expectancg &ini index of income inequality, the
poverty rate, the tertiary education participatiate, and carbon dioxide (G{@missions.

Also, MacGillivray (2005) for a selected numberdsveloping countries examines a
number of indicators, including measures of povemequality, health status, education
status, gender bias, empowerment, governance udjective well-being. He found that most



of the commonly used indicators are highly coredato income and, as a consequence, they
are not able to give any more information than meacan. Moreover, he raises the problem
of the possible endogeneity between income andegonomic indicators.

In the light of the aforementioned literature, wenk that the choice of indicators
should be based on the main characteristics oftdean(viz. developed or developing; low,
medium or high income, etc.), and on their capadaitgatch the relative heterogeneity among
countries, but avoiding possible redundant statistinformation. Obviously, in order to
perform significant comparisons between countriiesre would have to be wide agreement
on the chosen indicators.

In particular, as our analysis concerns a relegtuiare of developing countries, we
think that, in line with the literature, the maimménsions of non-economic well-being should
be related to long life prospects (i.e. life expecy at birth), health (i.e. infant survival rate a
the inverse of infant mortality rate), and ediara(i.e. literacy rate) status.

In relation to the first indicator, as Ram and Sth(@979, p.402) pointed outhe
satisfaction (utility) that people derive from antger life span must be substaritidinked to
this one, there is the infant survival rate, whitghit is very high, tends to raise the life
expectancy. Finally, the literacy rate ia direct measure of achievement, one basic sign of
human beings’ minimum educatigiMazumdar, 2000, p.301).

In addition to these dimensions, we think thatdhality of the environment is worth
considering when measuring country performancee@sogical economics points oufttie
economic system is a subsystem of the system islttlehenvironment. The economy depends
upon the environment, what happens in the econdfagta the environment, and changes in
the environment affect the economy. Regarded as systems, the economy and the
environment are interdependé€ommon and Stagl, 2005, p.218).

The well-known Kuznets curve (EKC) predicts poliutincreases until a certain level
of income (viz. $5000-$8000), as developing coestrigrow first and clean up latér A
recent paper (Dasugpta et al.,, 2006) demonstrhatgsthis argument is incorrect and find
evidence that an environmental governance is atssiple for developing countries. More
specifically, their results suggest that policyi@e$ are sufficient to reduce air pollution
significantly, even in those cities of overcrowdaad poor countries. This is an important
result that makes it possible to take the enviramnm@o account when assessing developing
countries’ well-being.

An empirical model of country performance, incluglithe economic and the non-
economic aspects will be proposed in Section 3y2using a simultaneous equation model,
we verify if a bidirectional relationship existstiveen the economic and the non-economic
dimensions for 64 countries in the world for therge1980-1999.



3.3 Model and data

To define the model and to choose the key variatddsclude in it, the guidelines
from the most relevant literature quoted above Hman followed. In particular, by means of
a simultaneous equation model (SEM), an empiripplieation of the operational scheme has
been performed. By using SEM, we attempt to arraanye to combine in a synthetic and
structural way the suggestions from the literatuneorder to capture the effects of the
relationship between the economic and the non-enanaspects that charactize country
performance, viz. the simultaneous relationshige/&en the economic and the non-economic
aspects of country well-being (see Figure 1). Asdas we know, this approach is the first
attempt to arrange the different dimensions of tgurperformance, controlling for
endogeneity.

The endogenous variables in our SEM are gross dan@sduct ¢dp), literacy rate
(Ii), life expectancyl€), and pollution indicatormpl).

We use as exogenous variables the following: workige population at t-1 as a proxy
for labour input labour-y; the share of gross capital formation at tdpform;) in GDP, as a
proxy for material capital input; telephone maieknelp) as a proxy for technology
progress; television set availabilityels) as a proxy for information diffusion, which
indirectly affectsgdp, and directly the literacy ratdi X and life expectancyld); educational
enrolment to primary, secondary and tertiary sclfegl as a determinant of the literacy rate
and indirectly ofgdp, the urbanization rateu(b), as a determinant of pollution in terms of
emission of CQ

We assume that the exogenous variables are detegntire endogenous variables by
the following equations system.

gdp, =a, + B, labor,, + B,,capform, + B, telp+ B, le+ B . li+ &, (1)
i, =a, + B,09dp, +B,.ee + [, tels+&,; (2)
&, = a5+ Lyl + Fshels + Bs9dR + &y ; (3)
pol, =a, + B,,0dp + B,,urh + B, tels+¢,, . 4)

Clearly, the explanatory structure of the above SEMco-determined by data
availability. The first equation — according to guation theory — captures the variables that
are likely to influence the GDP production procdass, the exogenous variables previously
described and the endogenous deemdli that affect the productivity and, consequently, the



rise of incomé& Thegdpas an economic dimension directly affects the agymerformance,
but also indirectly, through its effect on the extion of other endogenous variables.

The next two equations (2 and 3) describe the mom@mic dimensions of country
performance, viz. social features, while equatidh §ims to describe the environmental
dimension. In equation (2), the literacy rdi¢ is explained by gross domestic prodwgdp),
education enrolment to primary, secondary and asrtischool €€, and television set
availability ¢els). Equation (3) links life expectancy to gross domestic produgtp,
education levell() and information level; it is plausible to hyposime that increasing the
level of gdp li andtelsincreases the prospects for longer life and bégaith conditions, i.e.
might positively affect life expectancy.

The last equation links pollutiornp@l) measured by the emission of €@ the
production of GDP and to the level of urbanizati@uub). It should be noted that the
production ofgdp cannot be expanded infinitely without some negatixternal effects on the
environmental equilibrium of a country. So one distriminate between ‘good or desirable
output’ and ‘bad or undesirable output’ (i.e. ptbua); the notion that desirable and
undesirable outputs are jointly produced is calfedl jointness’ (Shepard and Fare, 1974).
Bad outputs could be considered in a productiorctfan, as in Fare et al. (1994) or in
Cracolici et al. (2006); conversely, as in Wels2Q7), it could be inserted in the production
function as a quasi-inpltOn the other hand, this quasi-input is strictlyrelated with the
level of output, the urbanization or concentratddractivities, the number of motor vehicles
and electricity production from oil, etc.

The SEM composed of equations (1)-(4) constitutescleematic, but clearly non-
exhaustive, efficacious representation of the rfadéted nature of a country’s performance.

Because of heteroskedasticity problems, all théakbas have been transformed into
logs; this allows us to interpret the results imte of elasticities. We have next used in our
econometric analysis a 2-stage least squares (28itf®ation method based on instrumental
variables (IV) for panel data (Hsiao, 2003), i.e. equation-by-equation robust estimation
approach. The 2SLS IV estimation method allowsoushitain consistent results, while it also
has the advantage over a system estimation (63§L& estimation method) in that if one
equation is misspecified it will not spill over asdntaminate the estimation results for the
other equations. Moreover, the 2SLS IV method Ustsise different and suitable instruments
for each equation.

To implement the model we use data from World B§2®B01). In particular, the
analysis concerns the year from 1980 to 1999. Asaath@ountries and not all variables have
2 Because of the existence of correlation problemsvéenlabour and capform and the other exogenous
variables, time lags have been used.

% It should be noted that equations (1) and (3)uidet], as a first step, the endogenous variabletirsiarvival
(is); but, after a diagnostic statistical analysibas been removed because of the strong correlagibreenis,
labor.,, andtelp.

* It should be noted that, as a first step, was been inserted in Equation (1) as quasi-ifuttjt caused strong
bias in the estimates and, consequently, it has aoved.
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data availability over the period analysed, we madeppropriate choice of either countries
or variables. Hence, we use observations at fiwe-yetervals, around 1980, 1985, 1990,
1995 and 1999. In most cases, these are an awefrfige annual observations centred on the
year indicatedSection 4 contains a discussion of the resultsirduxda

4, Empirical Results

The empirical results that originated from the diameous equation model are
reported in Table 1. Regarding the economic dinmmnsthe estimates of equation (1)
highlight thatgdp is positively linked to life expectancye], the share of working age
population fabour;), and the proxy for capital stockcapform;), and the proxy for
technological progresse{p). As expected, the elasticity of outpgtf) with respect to labour
is higher than it is to the stock of capite&fform).

<<Insert Table 1 about here>>

Furthermore, it should be noted that the sum otiirgmefficients of the production
process — includingelp as proxy for technological progress — is almostatgio 1
highlighting constant returns of scale. Among thdagenous variables, the coefficient of the
literacy rate is not significant, a phenomenon taitild be related to the features of the
majority of countries included in the sample, whiofesents a low level of human capital
guality, i.e. a level of the literacy rate not stifint enough to affect the production of GDP.

Instead, thegdp significantly affects the literacy rate of a cayntas shown by the
coefficient equal to 0.679. Thus, there exists @nlynidirectional relationship frogdpto li,

i.e. gdp precededi. Life expectancylé) has a strong and significant effect gap, it has a
coefficient equal to 0.472; on the other hagdip also has a positive and significant effect on
life expectancy £3=0.114). In synthesis, the estimates from equat{@hsand (3) show a
bidirectional relationship betwegup andle.

If we now turn to the literacy rate, we find, agpested, that the estimates show a
positive sign for all the estimated coefficients. particular,li is affected by education
enrolment €6, and by the proxy for information diffusione(s); these variables represent
significant coefficients equal to 0.185 and 0.0@&pectively. The high value of the constant
coefficient indicates that some other variableda¢mfluence the explanation 6t

Regarding equation (3), the estimates highlight lnes mainly explained bgdp and
weakly bytels In contrast to our poor expectation, the coedfitiof the literacy rate is not
significant. In the light of this finding, we camysthat the non-economic dimensions are
strongly explained by income per capita, but, ad shove, the inverse relationship is not
always true.
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Finally, regarding the environmental dimension,r¢hexists a positive relationship
betweergdpandpol, i.e. a marginal increase gélp produces an almost proportional increase
of production of C@ Among the other variables, as expected, it isvait to mention the
effect of urbanization opol; in fact it is reasonable to believe that a higbamization rate
directly and indirectly affects the level of polut through an increasing use of urban
transport, high consumption of energy, electriciyd water, etc.

The coefficient oftels has a negative and significant sign, indicatingt tthe
information acts positively on the decrease ofyimih.

In conclusion, a bidirectional causality relatioipsiexists betweergdp and life
expectancyl€), while only a unidirectional one exists betweggp andli. Why doesli not
affectgdp? For developing countries, this factor is likelyde connected to the composition
of the population characterized by low educatedpfgeemployed in low productivity and
traditional sectors (i.e. agriculture) which weakl§ect the production ajdp. For developed
countries, the unidirectional relationship may eeflthe inability of countries to adequately
employ their human capital with a high level of edtion and skills. Thus, in the long run,
this could lead countries — with a high levelgalip andli — to have a poastatus i.e. lowgdp
andli.

The positive and significant effect gtip on all social and environmental dimensions
highlights that a good level of the economic dimemnss a basic condition to achieve a good
social-enviromental performance.

Actually, the estimates from the model give usvatd information on the ‘average
behaviour’ across countries and over years. If watwo obtain more detailed information for
each country at each time point, it would be useduéxplore growth rates of economic (i.e.
gdp and social-environmental performance (ieg.li and pol). For this aim and in order to
obtain a dynamic interpretation of our empiricasuits, we classify the countries in four
groups:

i) High high (HH) — countries with a rate of economic and social4emrental growth
greater than the average value;
1)) Low high (LH) — countries characterized by a growth rategdp lower than the

average value and a social or environmental pedooa (i.ele, li and pol) greater
than the average value;

iii) High low (HL) — countries characterized by a growth rategdp greater than the
average value and a growth rate of social or enuiental performance lower than the
average value;

iv) Low low (LL) — countries characterized by a growth rategolp and social or
environmental performance lower than the averaggeva

Table 2 shows the clustering of countries in thé fgroups according to growth rate
of gdp andle, li andpol, respectively. With respect gap andle, we note that the number of

12



countries with an excellent performance (i.e. theug H-H) is increasing over the time; it
passes from 11 — at the first time point — to 27hat last time point. In contrast, it is
interesting to observe the number of countries &ithad performance (i.e. the group L-L)
decreases over time, declining from 22 to 7. Alstis the expression of the bidirectional
causality relationship betweeup andle highlighted by the simultaneous model, i.e. a high
rate growth ofgdp supports the expectancy of a longer life, but,veosely, a lower rate
growth ofle, i.e. the worst human health conditions, causesuatry achieve lower growth
and productivity in terms ajdp. Further, the countries included in the clusterddicrease by
of about 50 percent while the countries in thetelukH increase over time.

Regarding the relationship betwegap andli, the clustering of the countries does not
highlight a clear relationship between the two ablés as was obtained from the
simultaneous equation model; the number of thaetass almost stable over time for the HH
and the LH ones, while the number of countrieseases weakly in the HL cluster and
decreases in the LL one.

With respect t@dp andpol, only the cluster LL shows a significant change¢hi@ number of
countries included in it, while we note the numbgcountries is almost stable in the clusters
HH, HL and LH. In particular, we expected an ing@af units in the HL cluster and, in
contrast, a decrease of units in HH one, if coantrith high growth rate ajdp had audited
the environmental damage associated with econoroigt.

In the light of these results, it would be intéires to trace the performance of each
country in terms of growth rates for the period lgsed, viz. 1980-1999. Tables 3 and 4
summarize the movements of countries from the skwibd (1980-1985) to the end period
(1995-1999). In particular, Table 4 can be intelguieas a matrix of the transition/ persistency
status of countries. In fact, the main diagonawshthe persistency status of countries with
respect to their beginning status (i.e. HH, LH, &hd LL); on the contrary the units above
and below the main diagonal indicate the countii@ move from a certain start status to a
different end status.

Regarding the relationship betwegdp andle andli, respectively, we can say that a
unit follows a virtuous path if it moves directlsofn the cluster LL to HH or LH; that means
reaching a good economic performance matches sgoalk. Further, a country follows a
virtuous path just as much if it moves from statlisand LH to HH. With respect to the first
path (from HL to HH), a territorial unit is able tanage its economic growth efficiently in
order to increase its social development. Concgrttie second path, i.e. from LH to HH, a
country exploits the good conditions of its peojplderms of a high level of education and
high health conditions to contribute to increasesitonomic growth.

In particular from Table 4, we note that the numdésiecountries following a virtuous
path is greater with respect o (30) than toli (10). This result, already highlighted by the
estimates of our model, confirms the bidirectiocelisal relationship betweglp andle. In
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other words, a high level of life expectancy hagrben easier goal to reach for many
countries, while a high level of education is a endifficult goal to achieve.

Relating togdp andpol, a country proceeds along a virtuous path if ivesofrom the
cluster HH to HL, but also from LL and LH to HL. fact, it is important for both developed
and developing countries to reach an economic dgrgwtcess by monitoring the level of
pollution through specific actions. From Table 4 wan count only 10 countries that have a
virtuous status, i.e. the monitoring of environmeas been a difficult problem to manage for
the majority of countries. The polarization of cties in the clusters HH (20 countries) and
LL (26 countries) indicates that a high level obeamic growth implies a social cost in terms
of environmental damage; on the other hand, a lomnemic growth is not likely to imply
environmental damage.

5. Conclusion

We have proposed a rational scheme in which futsearch on economic, social, and
environmental performance of countries can be jpo&t and nested. By using a structural
simultaneous equation model, we have estimatedhtbasity of causal relationships among
economic, social and environmental variables, aadhave controlled for endogeneity.

Obviously, our scheme is not exhaustive and aafthtiaspects could be considered as
well (e.g. ones related to income inequality, gyalof diet, time and leisure, etc.).
Nevertheless, at this moment, our analysis is a atésmpt to integrate the economic, social,
and environmental aspects of countries’ performsusaaultaneously.

By using a simultaneous equation model, our attermgpresents a novel
methodological approach to analyse a multidimeraigghenomenon on such as country
well-being, traditionally treated by means of stital multivariate methods or composite
indicators.

The estimations show thagdp is a basic condition to obtain a good social
performance: a high level gidp permits inhabitants to have a longer life expecfaand to
achieve a higher level of education. But the oside of the coin is that high levels gdp
increase the level of pollution. In particular fi@veloping countries, this insight implies that
policy makers have to pay attention to controllengd monitoring the negative effects of
economic growth on the environment.

Furthermore, the empirical analysis reveals a gtimdirectional relationship between
gdp (the economic performance indicator) and one efdbcial performance indicators, life
expectancy.

In contrast, a unidirectional relationship betwegdp andli has been found. This
result could be related to a slower responsgdpto human capital changes, viz. a higher
guality level of human capital does not turn imnagely into a higher level ajdp.
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As our empirical analysis has mainly concerned ligpneg countries, we may
hypothesize that the countries analysed have achezl the minimum threshold that permits
them to move from an economy characterized by a po@ductivity level to a country
characterized by a high productivity level .

Finally, the results obtained show that life expacly does not serve to distinguish
between the countries, while the literacy rate @ emissions are better able to capture the
differences between countries in terms of theirisdoand environmental dimensions. In
particular, with respect to the literacy rate aikinresult has been obtained from McGillivray
(2005).

From a policy point of view, the above result irates that, for most of the countries
that were examined, more efforts should have beadento improve their social and
environmental performance, viz. in order to inceedise level of the literacy rate and to
control the CQ emissions. More specifically, in agreement witlvesal strands of the
literature, the policy response to spatial inedualr disparity could be based on:

» supply-side policy of a Keynesian nature, with anmunced interest in public spending
in less privileged regions;

»  growth pole strategies, with a clear emphasis oareentrated growth impulse in a few
designated place or areas;

* infrastructure policy, with the aim of creating thecessary physical conditions (e.g.
improvement of accessibility) in order to enhartee ¢competitive capabilities of regions;

» self-organizing policy, where regions are encoudatye get their acts together on the
basis of their own indigenous strength with a leditole of governments;

e suprastructure policy, in which regions are prodigéth favourable R&D conditions,
educational facilities, knowledge centres, andlike in order to create the conditions
for self-sustained development.

In summary, our paper has tried to investigate arglore country performance
regarding all aspects, economic and non-econonmujl®neously. Further, as the results
obtained from the model give us insights into tlierage behaviour of countries over time, a
matrix of persistency and transition status hasnbewde. This analysis confirms the
empirical results derived from the model, and hglits the inability of most countries, over
time, either to turn the higher educational skdfstheir population into greategdp or to
improve the level of education in order to movarira low productivity economy to a higher
productivity one.

References

Barro, R. and X. Sala-i-Martin, Convergendeurnal of Political Economyol. 100, 1992, pp. 223-251.

15



Bohringer, C. and P.E.P. Jochem, Measuring the lasomable - A Survey of Sustainability Indic&sological
Economicsyol. 63, 1-8, 2007, pp. 1-8.

Common, M. and S. Stadkcological Economics, An Introductip@ambridge University Press, Cambridge,
2005.

Cracolici, M.F., M. Cuffaro and P. Nijkamp, Sustaite Tourist Development in Italian Holiday Destinas,
Research Memorandum, 14-2006, Free University, Ardaim, The Netherlands, 2006

Cuffaro, M., M.F. Cracolici and P.Nijkamp, Measwginhe Performance of lItalian Regions on Social and
Economic DimensionsScienze Regionali, Italian Journal of Regional 8cee vol. 7, 2008, pp. 27-
47.

Daly, H.E. and J.B. CobbFor the Common Good: Redirecting the Economy towa@bmmunity, the
Environment and a Sustainable FutuBeacon Press, Boston, 1989.

Dasgupta, P., Well-Being and the Extent of its Rasibn in Poor Countrie§;he Economic Journalol. 100,
1990, pp. 1-32.

Dasgupta, P. and M. Weale, On Measuring the QuafitLife, World Developmentvol. 20, no. 1, 1992, pp.
119-131.

Dasgupta, S., K. Hamilton, K.D. Pandey, and D.W&eeEnvironment During Growth: Accounting for
Governance and Vulnerabilityyorld Developmentol. 34, 2006, pp. 1597-1611.

Davidson, Eric. A.You Can’'t Eat GNP: Economics As If Ecology Mattereerseus, Cambridge, MA, 2000.

Desai, M., Human Development: Concepts and MeasmgBuropean Economic Reviewvol. 35, 1991, pp.
350-357.

Distaso, A., Well-being and/or Quality of Life inUE Countries through a Multidimensional Index of
Sustainability Ecological Economigsvol. 64, 2007, pp. 163-180.

Fare, R., S. Grosskopf and P. Roos, Productivity@uality Changes in Swedish Pharmacies, Discussaper,
Southern lllinois University, Carbondale. IL, 1994.

Giles, D.E.A. and H. Feng, Output and Well-beinglustrialized Nations in the Second Half of the 20th
Century: Testing for Convergence Using Fuzzy Chisge Analysis, Structural Change and
Economic Dynamigs/ol. 16, 2005, pp. 285-308.

Hobijn, B. and P.H. Franses, Are Living Standards¥&rging? Structural Change and Economic Dynamics
vol. 12, 2001, pp. 171-200.

Hsiao, C. Analysis of Panel Data&Cambridge, Cambridge University Press, 2003.

Khan, H., Measurement and Determinants of Socicaoén Development: a Critical ConspectuSgcial
Indicators Researchvol. 24, 1991, pp. 153-175.

Kuznets, S., Modern Economic Growth: Findings amdldéttions,The American Economic Revievol. 63, no.
3, 1973, pp. 247-258.

Marchante, A.J. and B. Ortega, Quality of Life &wbnomic Convergence across Spanish Regions, 18@D-2
Regional Studiesvol. 40, no. 5, 2006, pp. 471-483.

Mazumdar, K., Causal Flow Between Well-Being and Papita Real Gross Domestic ProduBpcial
Indicators Researchjol. 50, 2000, pp. 297-313.

McGillivary, M., The Human Development Index: Yet ather Redundant Composite Development Indicator?,
World Developmentol. 19, no. 10, 1991, pp. 1461-1468.

McGillivary, M., Measuring Non-Economic Well-BeingchievementReview of Income and Wealtvol. 51,
2005, pp. 337-364.

McGillivary, M. and A. Shorrocks, Inequality and Mdimensional Well-BeingReview of Income and Wealth
vol. 51, 2005, pp. 193-200,

Neumayer, E., The ISEW — Not an Index of Sustam&ldonomic WelfareSocial Indicators Researchol. 48,
1999, pp. 77-101, 1999.

Neumayer, E., On the Methodology of ISEW, GPI armdaRed Measures: Some Constructive Suggestions and
Some Doubt on the Threshold HypotheEisplogical Economicsvol. 34, 2000, pp. 347-361.
Neumayer, E., Beyond Income: Convergence in Livitgndards, Big TimeStructural Change and Economic

Dynamics vol. 14, 2003, pp. 275-296.

Noorbakhsh, F., A Modified Human Development Ind&qrld Developmentvol. 26, 1998, pp. 517-528.

Osberg, L. and A. Sharpe, How Should We MeasureBbenomic’ Aspects of Well-BeingReview of Income
and Wealthvol. 51, no. 2, 2005, pp. 311-336.

Pulselli, F.M., F. Ciampalini, E. Tiezzi and C. Dég, The Index of Sustainable Economic Welfare W§Eor a
Local Authority: A Case Study in Ital¥cological Economigsvol. 60, 2006, pp. 271-281.

Ram, R. and T.W. Schultz, Life Span, Health, Sasjrand ProductivityEconomic Development and Cultural
Change vol. 27, 1979, pp. 399-421.

Ranis, G., F. Stewart and A. Ramirez, Economic Gnoand Human Developmentyorld Developmentvol.
28, 2000, pp. 197-219.

16



Sagar A.D. and A. Najam, The Human DevelopmentxndeCritical ReviewEcological Economigsvol. 25,
no. 33, 1998, pp. 249-264.

Sen, A.,Resources, Values and Developm@&atsic Blackwell, Oxford, 1984.

Sen, A.,Commodities and Capabilitieblorth Holland Press, Amsterdam, 1985.

Sen, A.,Standard of LivingCambridge University Press, New York, 1987.

Shephard. R. and R. Fare, The Law of DiminishintuRes, Zeitschrift fur Nationalokonomjevol. 34, 1974, pp.
69-90.

Solow, R., A Contribution to the Theory of Econon@cowth, Quarterly Journal of Economi¢wol. 70, 1956,
pp. 65-94.

UNDP, Human Development Repp@xford University Press, New York, 1990.

UNDP, Human Development Repp@xford University Press, New York, 1991.

UNDP, Human Development Repp@xford University Press, New York, 1997.

Welsch, H., Environmental Welfare Analysis: A Ligatisfaction Approachizcological Economics vol. 62,
2007, pp. 544-551.

World Bank,World Development Indicatar$Vorld Bank, Washington, 2001.

Zuvekas, C. JrEconomic Developmern®t Martin's Press, New York, 1979.

17



Table 1. Estimates from the 2SLS IV Simultaneous Model

Variable: gdp li le pol
labour.; 0.695 - - -
(0.043)
capformn_; 0.12¢ - - -
(0.008
Telp 0.124 - - -
(0.000)
li 0.030 - 0.015 -
(0.663 (0.383
le 0.472 - - -
(0.067)
Gdp - 0.67¢ 0.11¢ 0.89(
(0.000 (0.000 (0.000
Ee - 0.185 - -
(0.001)
Tells - 0.06¢ 0.00¢ -0.04:
(0.000 (0.021 (0.002
Urb - - - 0.402
(0.003)
Constant 1.725 -4.300 3.245 -7.704
(0.029 (0.000 (0.000 (0.000
R? 0.812 0.521 0.665 0.769

Table 2. Clustering of countries regarding the growth &tgdp, li, le, pol

HH LH HL LL
gdp_li
1985/1980 17 16 11 20
1990/1985 18 13 10 23
1995/1990 12 17 16 19
1999/1995 16 15 18 15
gdp_le
1985/1980 11 14 17 22
1990/1985 15 16 13 20
1995/1990 25 19 3 17
1999/1995 27 23 7 7
gdp_pol
1985/1980 20 10 8 26
1990/1985 14 9 14 27
1995/1990 14 8 14 28
1999/1995 22 13 12 17

gdp is grossdomestic productli is the literacy ratele is

the life expectancypol is the emission of CO

HH economic and social-environmental growth greater
than the average value; LL economic and social-
environmental growth lower than the average valud;
growth rate ofgdp lower than the average value and social
or environmental performance greater than the geera
value; HL growth rate ofydp greater than the average
value and social or environmental performance |ctluan

the average value.
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Table 3. Movements of countries over time relating to crtzdsulated growth rates gtlpandli, le andpol

© 0 ~NO O WN P

a s B DA BSEDAMDDEDAEDEDEDNOWOWMWWWWWWWOWDNDNDNDNDNNNMNNMNDMNNDMNNNMNNMNNREPERREPRPEPEPERPRERRRLPR
O © O ~NO O A WNPEPOOWWOMNOOOAWNEOOOWONOOUGMAWNMNPEOOOONOOOOGMWDNLEREO

Algeria
Argentina
Brazil
Burkina Faso
Burundi
Cameroon
Central African Republic
Chile

China
Colombia
Congo, Dem. Rep.
Congo, Rep.
Costa Rica
Cote d'lvoire
Cyprus
Ecuador
Egypt, Ar. Rep.
El Salvador
Gambia, The
Ghana
Greece
Guatemala
Honduras
Hungary
India
Indonesia
Iran, Islamic Rep.
Israel

Italy
Jamaica
Japan
Kenya
Korea, Rep.
Kuwait
Madagascar
Malawi
Malaysia
Mali

Malta
Mauritius
Mexico
Morocco
Nepal
Nicaragua
Oman
Pakistan
Paraguay
Peru
Philippines
Rwanda

gdp_li gdp_le gdp_pol
1985/ 1990/ 1995/ 1999/ 1985/ 1990/ 1995/ 1999/ 1985/ 1990/ 1995/ 1999/
1980 1985 1990 1995 1980 1985 1990 1995 1980 1985 1990 1995
HL LL LH HH HH LH LH HH HL LL LL HL
LL LL HL HL LL LL HH HH LL LL HL HH
LL LL HL LL LL LL HH LH LL LL HL LH
HL LL LL HL HL LL LL HL HL LH LL HL
HL LL LL LL HL LL LL LH HH LL LL LH
HH LH LH HH HH LH LL HL HH LL LH HL
LL LL LL LL LL LL LL LL LH LL LL LL
LH HH HL HH LH HH HH HH LL HH HL HH
HH HH HH HH HL HL HL HH HH HL HH HH
LH HL HL LL LL HL HH LH LH HL HL LL
LL  LL LL LL LL  LL LL LL LL  LL LL LL
HH LH LH LH HL LL LL LL HL LH LL LL
LH HL HL HH LL HL HH HH LL HL HH HL
LL LL LL HL LL LL LL HL LH LL LL HH
HH HH HH HH HL HL HL HH HL HH HL HH
LH LH LH LH LL LL LH LH LH LL LH LL
HL HL LL HL HH HH LH HH HH HL LL HH
LL LL HL LL LH LH HH LH LL LH HH LH
LL LL LL HL LH LH LH HH LL LL LL HL
LL LH LH HH LH LH LH HL LH LL LL HL
LH LH LH HH LL LH LL HH LH LL LL HH
LL LL HL LL LL LH HH LH LL LH HL LH
LL LL LL LL LH LH LH LH LL LH LH LH
HH LH LL HL HL LL LL HH HL LL LL HH
HL HL HL HL HH HH HH HH HH HH HH HH
HH HH HH LH HH HH HH LH HH HH HH LL
HL LH HH HH HH LH HH HH HH LH HL HH
HH HH HH LH HL HL HH LH HH HL HH LL
HH HH LH LL HL HL LL LH HL HL LL LL
LH HL LL LL LL HL LH LH LL HH LL LH
HH HH LH LH HL HL LL LH HL HL LL LH
LH HH LH LH LH HL LL LL LL HH LL LL
HH HH HH HH HL HH HH HH HH HH HH HH
LL HH HL LL LL HH HH LH LL HL HH LL
LL LL LL LL LL LL LH LH LL LL LL LL
LL LL LL HL LL LL LL HL LL LL LL HL
HH HH HH LH HL HL HH LH HH HH HH LH
LL LL LL HL LH LL LL HL LL LL LL HL
HH HH HH HH HL HL HH HH HH HH HL HH
HL HL HL HL HL HH HH HH HH HH HH HH
LH LH LH HL LL LL LH HH LL LL LL HH
HL HL LL HL HH HH LH HH HH HL LH HH
HL HL HL HL HH HH HH HH HH HL HH HH
LL LL LL HL LH LH LH HH LL LH LL HH
HH LH LH LH HH LH LH LH HH LL LL LL
HL HL HL LL HH HH HH LH HH HH HL LH
LH LH LH LH LL LL LH LH LL LH LH LL
LH LH HH LH LH LH HH LH LL LL HL LH
LH HH LH LH LL HH LH LH LL HH LH LH
LL LL LL HH LH LL LL HH LH LL LL HL
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51
52
53
54
55
56
57
58
59
60
61
62
63
64

Senegal

Singapore

South Africa

Sri Lanka

Swaziland

Syrian ArHL Republic
Thailand

Trinidad and ToLHgo
Tunisia

Turkey

Uruguay

Venezuela, RB
Zambia

Zimbawe

LL
HH
LL
HL
LH
LL
HH
LH
HH
HH
LH
LH
LL
LH

LL
HH
LL
HL
HH
LL
HH
LL
LL
HH
HH
LH
LL
LH

LL
HH
LL
HL
LH
HL
HH
LL
HL
HH
HH
LH
LH
LH

HL
HH
LL
HL
LL
HL
LH
HL
HH
LH
HH
LH
LH
HH

LH
HL
LH
HL
LH
LH
HL
LL
HH
HL
LL
LL
LL
LL

LH
HL
LH
HL
HH
LH
HH
LL
LH
HH
HL
LL
LL
LL

LH
HH
LL
HH
LH
HH
HL
LH
HH
HH
HH
LH
LL
LL

HH
HH
LL
HH
LL
HH
LH
HH
HH
LH
HH
LH
LL
HL

LL

HL
LH

HH
LL
LH
HH
LH
HH
HH
LL
LL

LL

LL

LL

HH

LL

HL
HL
IR
HH
LL
LL
HL
HL
LL

LL

LH

LL
HH
LL
HH
LL
HL
HH
LH
HL
HL
HL
LH
LL
LL

HL
HH
LL
HH
LL
HL
LH
HH
HH
LH
HH
LL
LL
HL

gdp is grossdomestic productj is the literacy ratdg is the life expectancyol is the emission of CO
HH economic and social-environmental growth gredtem the average value; LL economic and social-
environmental growth lower than the average valik¢;growth rate ofgdp lower than the average value and
social or environmental performance greater thanaterage value; HL growth rate gdip greater than the

average value and social or environmental perfoomdower than the average value.

Table 4. Persistency/transition matrix from 1980 to 1999

gdp_li
—> HH LH HL LL
HH 7 8 1 1
LH 5 6 2 3
HL 2 0 7 2
LL 2 1 8 9
gdp_le
— > HH LH HL LL
HH 7 3 1 0
LH 6 3 2 3
HL 8 7 1 1
LL 6 10 3 3
gdp_pol
—> HH LH HL LL
HH 11 5 1 3
LH 3 0 3 4
HL 3 1 2 2
LL 5 7 6 8

gdp is grossdomestic productj is the literacy ratelg is

the life expectancypol is the emission of CO
HH economic and social-environmental growth greater
than the average value; LL economic and social-

environmental growth lower than the average valil¢;

growth rate ofgdp lower than the average value and
social or environmental performance greater tham th

average value; HL growth rate gfip greater than the

average value and social or environmental perfooman
lower than the average value.
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Figure 1. Operational scheme for the assessment of ecorammdinon-economic performance of countries
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