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indices. For this purpose we will use the distance method for the year 2008, which integrataso-
economic variables that permit territorial rankfgcountries.
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Thefeaturesof development in Central America and the Caribbean
1 Introduction

In The Wealth of Nations, published in 1776, AdamitB predicted that globalization would be a fofoe
economic progress (Sachs 2000). The history ofabacid economic welfare has been covered by nuraerou
studies (Coatsworth 1997)especially following that by Pigou (1920jhe Economics of Welfarevith an
economic vision of the term. This posture gradualyfted in the second half of the 20th centurythwi
outstanding contributions by A. Sen in the Tannectures of the late 1970s, a multidisciplinary apton

of welfare acquiring theoretical solidity, as agdithe approach in terms of utility, income or weg/Sen
1976; 1982). The capability approach defends thatlevel of welfare depends on the available set of
functional capabilities and, for this reason, Seasua concept of welfare closely linked to theoathnotion

of the good life, unlike what happens in the staddaconomic theories of development and of welfare
(Cejudo 2007).

In this sense, matters affecting the everydaydifea community touch many aspects: economic, k&a al
social, political, etc. (Gonzélez 1999). The sitatof poverty and the lack of welfare of the aitis of a
territory refer to their level of income, but also other factors such as health, el employmentgsingu
conditions, etc. (World Bank 2001).

The notion of welfare is currently characterizeddd®yng complex (Pena 2009); (Somarriba and Pen8)200
with a broader vision of the concept, exceedingtthditional identification of development or weakawith
production or per capita income (Sen 1999), folloyvthe methodology of social indicators (UN 1978).
this line, Bauer (1966) considers social indicatmrde the means by which a society can affirm wher
stands at the present time, and provide a basisrticipation rather than for planning, with regacd
evolution in a number of domains.

Social indicators are statistical measurementspéets of welfare specific to a society (Mazair@®0Thus,
to evaluate the conditions of life, from considgrsimple indicators like income, we have moved mother
composite indicators that are more informative araude additional variables (mortality rates, peopity
for morbidity, level of school enrolment, nutriticsstatus, women’s participation in politics, etcQaéas,
Cortés and Gamboa 2003).

In this framework, a multitude of proposals havesrbenade for measuring welfare, among them “The
measure of Sustainable Economic Welfare” by Nordhand Tobin (1972); the Index of Sustainable
Economic Welfare and its successive versions ($tackner 1997); or the Measure of Economic Welfare of
the Levy Institute (Wolf 2004).

The methodology used in our study is based on twstouction of a synthetic index, from a set of
intermediate social variables that contribute tamifying some aspect of the concept to be synthdsi
following the methodology of the OECD (2002), inr@ase, fulfilling the Millennium Development Goalf
the UN.

The results are tested by classifying countriesming to the level of basic human capability atéal in each
one, in terms of the Human Development Index (HRKgwn up by the United Nations Development
Program (UNDP). The HDI is an overall index rangfngm a minimum value of zero and a maximum of
one, calculated from partial indicators reflectinggevity, education and real income per capitacéuntries
are classified, according to their HDI, into thrgeups: "high human development" (HDI: 0.800 to 1);
"medium human development" (HDI: 0.500 to 0.79%4 &low human development” (HDI: 0 to 0.499).




We first set out the procedure and the main mattieatgroperties and advantages of the synthetlicator
of distance DR Second, we propose to construct an overall indicaf social welfare in Central America
and the Caribbean, with the, Eistance method. Finally, we present the resultined and the main
conclusions drawn.

2 Methodology

In this study we develop a synthetic indicator knoas the Pdistance method (Rodriguez 2011a; Cuenca
and Rodriguez 2010); to measure fulfiilment of thélddnium Goals (Table 1)A synthetic or overall
indicator is a mathematical function of partial izators in the form I=FX 1, X 5,...%), where | is the
synthetic indicator and n the number of variablepantial indicators that contribute information.

2.1. A synthetic indicator of welfare: The P,distance

The first difficulties emerging in the constructiaf synthetic indicators are the refining of theigiing
assigned to each observable variable and sizeteffebe synthetic index. The Diistance method used
here, defined in Pena (1977), synthesizes therirdtion contained in a series of social indicatamsighting
the differences between the indicators and thdereace values by the percentage of new information
provided by each variable when it is included ie tiverall average. This eliminates the informapoovided
by the i-th indicator, which is already containedhe preceding i-1 indicators. In other wordsnians of a
correcting mechanism, from each variable only tbe mformation that it contributes is retained, éoymg
the useful information and avoiding duplication Zzsa 1996); (Merino and Somarriba 2008). As regtird
size effect, in general, the larger the countrytifgher the values of the observable variableggetbee, to
relativize the observed values, it is enough tores® the variables as a function of the populadioof the
surface area, according to whether their respectiiges increase with the population or with thdaste area
(Cuenca et al. 2010).

2.1.1 Mathematical Properties of the Synthetic Indicator DP,

A synthetic indicator should have a series of matiécal properties to be able to provide a good
measurement or estimation of the object to be nredsThe synthetic indicator RRulfils these properties,
as analyzed by Rodriguez (2011b); (Escobar 2G06dng others

a) Existence and determination of the syntheticcatdr for all the partial indicators. Given the tirematical
function defined by DR it exists and takes a certain value becausedthiance of each and every one of the
partial indicators is finite and other than zero.

b) Monotony, in the sense that if an improvemerdues in any of the partial indicators, the rest a@rimg
constant, the synthetic indicator Pwill reflect that improvement.

¢) Uniqueness, so that for a given situation th&ttstic indicator must provide a single value orifyethe
invariance to changes of origin and/or scale. Tioeeewe can conclude that when a change is madieein
scale of measurement of one or more componentesioét of DB is not altered.

d) Grade one Homogeneity of the Dianction in order to reflect cardinality, i.e.,tHe partial indicators are
multiplied by a constant, the synthetic indicataiso multiplied by that same constant. The fDRction is a
grade one homogeneous function that verifies tbpgaty of homogeneity.

e) Transitivity, i.e., given three values of thethetic indicator, if the first is greater than $econd, and the
second in turn greater than the third, it must éefied that the first is greater than the thiréhc® DR is a
numerical value, it verifies this property.



f) Neutrality. The weight of each single indicator wbbe given by the useful information containedach
one. In general, it is demonstrated that the ondeoif the variables in the DPnethod corresponds to their
relative importance, measured in terms of linearetation with the final synthetic indicator.

g) Completeness. The BRdex maximizes the useful information provideddach of the simple indicators
incorporated into the overall index.

This enables the components to be ranked usingnarammlom method according to their degree of
importance in the object to be measured; in oue tlas welfare in Central America and the Caribbeahe
year 2008.

2.1.2 Description of the Statistical M odel

We take as reference a theoretical country thateeh the worst values of the variables being stiidl'hus,
if “m’” is the number of countries, there will exist atrbaX of observations, of the ordemx n”, in which
the elemenk ;; will represent the state of variabla countryj.

The DR indicator will give us the distances of each copfitom this theoretical country of reference aad i
defined as follows:

Let o0 ; =the standard deviation of variakleR - 2 = Coefficient of Determination or Coefficient of
Multiple Linear Correlation squared in the Regresspf X ; over X i_1, X i-,,...,X 1, and expresses the part of
variance or variation of; explained linearly by the variables_;, X_,,...,.X 1.

This indicator is defined, for anl-th area, as:

m d.
DP2, :z;”(l_ Rj2;1 ..... j—2,j—1)

=0
with i =1,...,n

and, by definition,R? =0
where:

dij =X; ~ X is the difference between the value taken by fheh variable in the country and the
minimum of the variable in the least desirable tb&oal situation, taken as reference base.

As the objective is to measure the level of welfaredifferent countries to establish comparisorige t
synthetic indicator DfPcaptures the disparities in social welfare, asaoh of the partial indicators the value
(xj) corresponding to the country registering thedsiwalue is taken as reference base. For its thart,
correcting factor (1 -Ri,i_lwf) avoids duplication of information, since it elimites from the partial
indicators the information contained in the prengdndicators.

A higher value of DPtherefore expresses a higher level of welfard, represents a greater distance from the
“least desired” theoretical situation.

2.1.3 Hierarchy of Variables

A further aspect to be taken into account in drgwip the synthetic indicator s that the result varies
when the order of entry of the components, varglie partial indicators changes. For this reasors i
necessary to establish an order or hierarchy,rimmgef the information that each of them contrilsutie the
DP,.



The first partial indicator incorporated would It which contributes most information, and so on.

The variables are arranged in descending ordeordicg to the correlation with this indicator, aodce the
DP, has been calculated, the variables are re-ordémredyccordance with the value registered, until
convergence is obtained at a specific value ofitldéecator, known as the stop criterion. The prooesds
when the distance between the new indicator anththieator of the previous step is of negligiblegnaude.

In our case it was considered reasonable to atieptuie of stopping the process when the distanck &
value of less than 0.01.

Once the first re-ordering has been obtained,rtieator of distanceRs calculated, in a first stage for each
of the n countries, called DPWhen we calculate the indicator for the firstggtahe correlations of each
variable with DR are re-calculated and re-arranged in the new omierthis point we verify that the
difference between the maximum value of,[2Rd DR is not lower than our stop criterion, which isaue
close to zero.

The process continues until the difference betwhenwo contiguous DR is nil, i.e. when in two successive
iterations, the same value of PR obtained, so the definitive result would beaited, with a stop value
defined in a positive area around zero, in our rhodxL.

2.2 Discriminating Power of the Variables

With process of calculation as described aboveobtin the value of the indicator Bfor each of the
countries; however, this estimation does not enslugeconvergence of the indicator, as it may hapgpah
two variables have the same correlation with thettsstic indicator, and it is maximum, so we may ask
ourselves which of these two results offers vatlesest to reality.

The most correct decision will be to select thadatbr that provides most information.

In this sense, the “lvanovic Discrimination Coeffiat” permits us to measure such information, anlhbsis
that the indicator DPwill be good if it has a high power of discrimiimat in the set of countries observed,
and also contains a high volume of new informatan the level of social welfare. Furthermore, this
coefficient will also serve to quantify the disciimant or informative power of each of the variables
Nonetheless, this criterion is good when the véemhbre independent, as it contains redundantrivdton.

For this reason, we construct the “lvanovic—Penar@\V Information Coefficient” (IC), introducing ¢h
correction factors seen in the indicator,PParzosa, 1994). The coefficient therefore indisdtee quantity of
information provided by the variable. The valuegho$ indicator vary between 0 and 2. The lowesteds
taken when all the values of the variables are lego@ other than zero, and the highest value whiethe
values are nil except one of them.

That is to say, using the idea of lvanovic (19THat a variable is considered to be more inforneatihe more
it discriminates: if a variable is constant throaghthe set of countries, it will have zero disdnating power
(IC =0), and its information is not relevant faratuating the relative levels of welfare. On theesthand, if
a variable is totally discriminating (IC = 2), itqvides very important information on the differesdn the
degree of welfare of the countries observed.

Below, we will introduce the measurement of thelBtance approach into the concept of “qualityifaf’, a

synthetic indicator that adds the information corge in a set of social indicators which is desajte make
inter-spatial and inter-temporary comparisons. Um study, it is applied to the Central America ahd
Caribbean for 2008.



3 Resaults

As remarked above, the aim of our method is to dupwa synthetic indicator of social welfare, tomir
comparison among countries of Central America dred Garibbean. We use as reference the Millennium
Development Goals (MDG), set in 2000 by the Unitadions to be reached by 2015 (Table 1). In thisee
the Millennium Declaration not only promised to italize international cooperation but also offetkd hope

of definitively conquering extreme poverty and &slmg a fairer and safer world (Machinea, Barcend a
Ledn 2005).

To estimate our multidimensional indicator, we olpte include twenty social variables, which we rilatted
among the eight Millennium Goals, as detailed ibl&dl. We include in our indicator some relevamaapts
not incorporated into the HDI itself, which we appb the region, such as Gender Equality or Suahslity
of the Environment, with the aim of attempting fpeoach as close as possible to the reality ottumtries
(Osberg and Sharpe 2005). To obtain reliable stalsdata, we used the Social Statistics (BADEINSO
published by the Economic Commission for Latin Aioeiand the Caribbean (ECLAC).

The date of the study is 2008, this being theyaat for which data were available, but for thoagables for
which no information was available at that date,hage taken as an alternative the closestyd@here was
some difficulty in finding available current data some of the variables of certain countries.

Finally, it has to be noted that the partial intlica that present an inverse relationship with aosielfare
figure in the matrix of observations X with negatisign., in particular those linked to goals 1h,4ixxand 5a
(Table 1).

In particular, we consider the application of thie;ndicator to Central America and the Caribbeanaaea
characterized by its geographical proximity andairreconomic and social similarities, among ofaetors.
Indeed, these countries are grouped in many ECLtA@ies relating to the area (ECLAC 2010).

To order the countries by DRalue, we must bear in mind that a higher resulthie indicator reflects an
improvement in the achievement of the MillenniumvBlepment Goals. This situation implies a greater
distance from the “least desired” theoretical sdenan which minimum values are obtained in th¢ sk
twenty social variables considered in the territory




Table 1 Variables of social welfare by UN Millennium Devploent Goals (MDGs) and sign of the
relationship of the variables to the increase imntoes’ welfare

Goal 1. To eradicate extreme poverty and hunger

a) Real per capita GDP (positive sign +)

b) Poverty gap ratio at $1 a day (PPP), percen(taggative sign -)

¢) Rate of unemployment (negative sign -)

Goal 2. Achieve Universal Primary Education

a) Net rate of school enrolment (total populationfPrimary Education (positive sign +)
b) Public expenditure on education, % of total Gpésitive sign +)

c) Literacy rates of 15-24 years old, both sexescgntage (positive sign +)

Goal 3. Promote Gender Equality and Empower Women

a) Ratio of girls to boys in primary (positive sigh

b) Proportion of seats held by women in nationaligment (positive sign +)

c) Percentage of women in wage employment in teagpicultural sector (positive sign +)
Goal 4. Reduce Child mortality

a) Infant mortality rate (0-1 year) per 1,000 Ihieths (negative sign -)

b) Proportion of 1 year old children immunised agaimeasles (positive sign +)

c) Average life expectancy at barth (positive sign

Goal 5. Improve Maternal Health

a) Maternal mortality ratio per 100,000 live birfimegative sign -)

b) Births attended by skilled health personnelceertage (positive sign +)

Goal 6. Combat HIV/AIDS, malaria and other diseases

a) Public expenditure on health, % of total GDPs{jpee sign +)

Goal 7. Ensure Environmental Sustainability

a) Proportion of population using an improved ditiigkwater source (positive sign +)
b) Proportion of population using an improved saion facility (positive sign +)

c¢) Proportion of renewable energy supply (posisign +)

Goal 8. Develop a Global Partnership for development

a) Number of telephone lines per 1000 inhabitgodsifive sign +)
b) Internet users per 100 inhabitants (positive sip

Source: Author based on UN (2009).
3.1. Classification by countries
From a territorial viewpoint, through the figurebtained, we observe that Barbados was the couritry o

Central America and the Caribbean with greatesteaement of the Millennium Goals in 2008, with a . DP
figure of17.05, occupying the first position in our orderhiarmony with the HDI ranking (Table 2).



It is followed by Costa Rica (12.40), Cuba (10.@A Guyana (9.70), with relatively high values instiof
the social indicators, and with a final result abeoke average distance of the region from the eafer base
(7.7) (Table 2).

On the other hand, according to the,Ditlicator, Guatemala and Haiti, with indicatoruiigs around 4, are
among the furthest from the UN Millennium Goals.

As a consequence, the openness coefficient (ratiwden the maximum and minimum DRalue attained by
a country) was nearly 5, reflecting notable differes in the social variables considered amongethigaries
analyzed.

Furthermore, countries of the Caribbean such asided and Tobago, the Dominican Republic and the
Bahamas, or of Central America, like El SalvadoHoinduras, obtained for 2008 a social welfare iattic
lower than the average for the area. Though indhse with a different classification from thatidierg from

the HDI, especially in the case of Belize, BaharRasiamand Trinidad and Tobago.

Finally, we should underline that Costa Rica, véthigh level of human development according toHD¢,
is the country of Central America that reachedrttost privileged position, presenting higher valtremn its
neighboring countries in a number of the socialdatbrs considered.

Table 2 Synthetic indicators of social welfare in Centrahdérica and the Caribbean. 2008 Countries in
order of relative DPand UNO Human Development Index (HDI) rank 2007

Classification Country in dl?:aztor HDI Goefogrzsgglni?]n;tea
1 Barbados 17.05 0,89 Caribbean
2 Costa Rica 12.40 0,85 Central America
3 Cuba 10.77 | 0,84 Caribbean
4 Guyana 9.70 0,75 Caribbean
= Nicaragua 8,23 0,71| Central America
6 Belize 7,62 0,78 Central America
7 Jamaica 7,20 0,74 Caribbean
8 Panama 7,10 0,81| Central America
9 Honduras 6,44 0,70 Central America
10 Bahamas 6,40 0,85 Caribbean
1 Dominican Republic 5,36 0,78 Caribbean
12 El Salvador 5,05 0,74| Central America
13 Trinidad and Tobago 4.90 0,81 Caribbean
14 Guatemala 4,25 0,69| Central America
15 Haiti 3.40 0,53 Caribbean

Source: Author based on ECLAC data.

3.2 Discriminatory power of the social variables

In this section we use the results of th@novic—Pena Overall Information CoefficiefiC). Table 3 shows
the IC values corresponding to the variables. Itiqdar, we estimated the discriminatory powereath of
the variables considered.

According to the results obtained, the social \@es with the most heterogeneous and least consadunts
among the countries studied were, in 2008, in order

-The Proportion of population using an improvedking water source, with an IC of 0.70;



-The Literacy rates of 15-24 years old, both sepes;entage, which registered an IC of 0.54;

-The Real per capita GDP, with a value of 0.36.

-The Rate of unemployment (0.29).

These four variables are the ones that presentegtedifferences in their values among the coumtdé
Central America and the Caribbean in 2008. Amoragnttare to be found two indicators associated with

Millennium Goal 1 (To eradicate extreme poverty andger).

Next are the variables of Proportion of 1 yearaiddren immunised against measles and Public edipee
on education as a percentage of GDP, with valu@slafand 0.15, respectively.

In general, no great inequalities are detectecbarly half the social variables considered amoegcthuntries
of Central America and the Caribbean, with no défeces at all in variables like the Proportionerigwable
energy supply, the Percentage of women in wage@mmnt in the non-agricultural sector or Interngtng
per 100 inhabitants (Table 3). In this case, tlaeeeno appreciable differences between the cogntrie

Table 3 Amount of information of the variables

Variable Millennium | 1)
Proportion of population using an improved drinkimgater 7 0.70
source
Literacy rates of 15-24 years old, both sexes,qrarge 2 0,54
Real per capita GDP 1 0,36
Rate of unemployment 1 0,29
Proportion of 1 year old children immunised agamsasles 4 0,17
Public expenditure on education, % of total GDP 2 0,15
Proportion of population using an improved sarntafiacility 7 0,13
Poverty gap ratio at $1 a day (PPP), percentage 1 0,12
Proportion of seats held by women in national pargnt 3 0,11
Net rate of school enrolment (total population) Rrimary
Education 2 0,10
Births attended by skilled health personnel, pergs 5 0,09
Average life expectancy at barth 4 0,08
Infant mortality rate (0-1 year) per 1,000 livethg 4 0,06
Maternal mortality ratio per 100,000 live births 5 0,05
Ratio of girls to boys in primary 3 0,05
Number of telephone lines per 1000 inhabitants 8 0,03
Public expenditure on health, % of total GDP 6 0,03
Proportion of renewable energy supply 7 0,02
Per_centage of women in wage employment in the hon- 3 001
agricultural sector !
Internet users per 100 inhabitants 8 0,01

Source: Author based on ECLAC data.



4 Conclusions

This study has followed a holistic approach, notheiit complexities, to the determination of the tnos
important factors in social welfare in Central Aicarand the Caribbean in 2008, taking into accauwide
range of variables, some not included in the HRtoading to the Social Statistics (BADEINSO) pubésd
by the ECLAC.

With this aim, we opted for Pena’s Péistance method, which permits the evaluationifééitnces in terms
of social welfare among the countries analyzedoting to the values of a number of variables, coeting
the limitations present in the calculation of otheticators such as the duplication of information.

On the basis of twenty social indicators, linked tlee eight internationally recognized Millennium
Development Goals, defined by the UN, we estimabed synthetic index in fifteen countries of Central
America and the Caribbean, for which reliable stital information was available.

The values calculated give the following results:

By countries, Barbados was the one achieving thledsi level of social welfare in the year studfetlpwed
by Costa Rica, Cuba and Guyana, one of the legsilgi®d of all. These territories could be congdeto
have the greatest achievement of the Millenniumi&oathe area up to the date of the study andatce h
obtained highest values in the social variablesicianed.

On the other hand, Guatemala, El Salvador, Haiti, @rinidad and Tobago showed indicator valueswelo
the mean for the region.

The data rendered by the PRethod reflect some differences among the countrigheir achievement of
the Millennium Goals up to 2008, according to tlhéue reached by the first two, Barbados and Culmhtlze
last two, Haiti and Guatemala. This could be takere into account in the programming of internation
organizations to raise the levels of social welfarthese territories, especially those in the Iswmositions in
the classification obtained, according to the, ORble 2).

With the indicator DPwe obtain clearer differences in the classifiaatdy countries than in the HDI ranking,

which does not include some variables incorporated our study, such as those linked to the UN'’s
Millennium Goal 3: Promote Gender Equality and Empo Women; Goal 7: Ensure Environmental
Sustainability; or Goal 8: Develop a Global Parshép for development.

Finally, according to the method used, the varsblégh greatest differences in their values amomgntries
were: proportion of population using an improvethking water source the percentage, the literatysraf
15-24 years old, both sexes, percentage and reabpéa GDP.

We also appreciate a relatively high power of disiration of variables that are not usually incldde other
indices devised with similar aims, particularly $keoincluded in the domain of Gender Equality or
Sustainability of the Environment.

To sum up, in fields of activity such as universdlcation, improved maternal health, gender equalit
reduction of infantile mortality, special attentishould be paid to this area in the near futurerther to
continue advancing in the achievement of the Millam Development Goals and to improve, to a greater
extent, the social welfare of their citizens, oa time horizon of 2015.

Despite the advances made in most countries, gid#ireemain notable differences in the regionlie vvalue

of certain social indicators, with very unequal gness in some areas basic for social welfare, siscthe
proportion of the population that is illiterate cass to drinkable water, or infant malnutrition.
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To finalize, it only remains to reiterate our inten that this study should constitute a contribatto the
attempt, which we share with other researchergpfroach the measurement and the improvement of the
social welfare, in this case, of Central Americd #re Caribbean.
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Footnotes

! Social welfare has been a subject of study by &eoes since its origins, but the greatest advaitése
study of it were made in the early years of thén2fntury, notably by Pareto (1906) and later, sgrathers,
by Arrow (1951).

2 This has occurred in the variables: llliteracyeraf the population from 15 to 24 years; llliteratgpulation

of 15 years of age and over; Women; Life expectaatyirth, both sexes; Net Enrolment in Primary
Education; Births attended by qualified person@&);Public spending on education (% of GDP); Prapart
of women among remunerated employees in the naotdigiral sector; and Public spending on educatién
of GDP), for which the available information is fino2007, while for the Percentage of total energynfr
renewable sources we use data from 2006.
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