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Abstract

In a report from 2008 the Organization for Economic Cooperation and Development came

to the conclusion that Portugal is still a country very much marked by regional asymmetries

and in need of better regional governance mechanisms and policies. In the face of these

conclusions it becomes important to address the issue of constructing an index of regional

development for Portuguese regions to better assess the evolution of the differential between

regions. We propose a regional human development index for Portugal at the NUTS III level,

based on the methodology of the Human Development Index (HDI) from the United Nations

Development Programme (UNDP). Results show us a country that has most of the highest

ranked NUTS III positioned in the coastline, although some interior NUTS III regions improve

their relative positions in the ranking between 2004 and 2008. Additionally to the traditional

dimensions of the HDI, we also added two dimensions, that we choose to include, given the

main criticisms pointed in the literature to the HDI - governance and environment. Results

show some significative differences when we add the environment dimension, but in terms of

governance they don’t change significantly.
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1 Introduction

In a report from 2008 the Organization for Economic Cooperation and Development (OECD)

came to the conclusion that Portugal is still a country very much marked by regional asymmetries

and in need of better regional governance mechanisms and policies. In the face of these conclusions

it becomes important to address the issue of constructing an index of regional development for

Portuguese regions to better assess the evolution of the differential between regions. In this work

we propose a regional human development index for Portugal at the NUTS III level (Nomenclature

of Territorial Units for Statistics, level III), based on the Human Development Index (HDI) from

the United Nations Development Programme (UNDP).

The first Human Development Report of the United Nations Development Programme (UNDP),

that comprised the Human Development Index (HDI), designed by economist Mahbub ul Haq with

the help of the conceptual framework of the capabilities approach of Amartya Sen’s work (Sen,

1984), and published in 1990, brought a new perspective that is today an indisputable presence

on the measurement of development. The designers of the index believed that the development

of a country should be measured not only by its national or domestic income, but also by other

dimensions, namely its life expectancy, and the educational level of its population, and believed

that the index helped in distinguished between good and bad growth (Ravallion, 1997). The HDI,

whose concept has been progressively developed and deepened over 20 years of Human Develop-

ment Report of UNDP, has been replicated in numerous reports of national and regional levels in

different countries, and used as reference for the creation of various indicators of development.

Internationally, the demand for indicators that incorporate other perspectives beyond the

purely economic aspect in assessing the performance of countries, has been the focus of a series of

initiatives in recent years. The adoption of complementary indicators to Gross Domestic Product

(GDP) has also made the political agenda of the European Commission. The conference "Beyond

GDP", held in 2007 by a group of entities, namely the European Commission, the European

Parliament, Club of Rome, the World Wide Fund for Nature (WWF), and the Organization for

Economic Cooperation and Development (OECD), revealed the relevance of this issue and received

strong support from policymakers, experts of economic, social, and environmental fields, and also

by civil society regarding the development of indicators that complement GDP. The Commission

issued in August 2009 a communication to the Council and the European Parliament entitled
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"Beyond GDP" which establishes an action plan for the integration of indicators that complement

GDP in political decisions. The OECD Better Life Initiative is also another international project

in which citizens of 34 countries can compare well-being based on eleven dimensions considered

as essential. It is an interactive tool in which each citizen can choose the relevant dimensions

in his/her opinion, so each person builds his/her own index and compare the relative position

of his/her country. The Oxford Poverty and Human Development Initiative (OPHI) has also a

multidimensional perspective (Alkire and Santos, 2010).

Over these 20 years the HDI has suffered many critiques. Initially, McGillivray and White

(1993) stated that the index was useful to compare groups of countries with similar characteristics

but in terms of comparing very different countries it didn’t add nothing new to the already existing

indexes. Higher correlation of the different components was also pointed out. Differences between

measures for the variables (specially the ones related to education) in each year was also noticed.

Noorbakhsh (1998b) also refers that the index is sensitive to the minimum and maximum range

for each variable/dimension and also suffers from a scale effect in the education related variables

(Noorbakhsh, 1998a). Sagar and Najam (1998) proposed technical modifications to the index,

namely in terms of the aggregation of the three dimensions, computation of GDP, and questions

about inequality in each dimension. The inequality dimension is also discussed in Hicks (1997),

Alkire and Foster (2010), and Kovacevic (2010). These questions are also discussed in Herrero

et al. (2010), in which the authors also proposed different variables to be used for the current

dimensions of the HDI. A review of the main critiques can be found in Kovacevic (2011). Aguña

and Kovacevic (2011) supply a overview of the methodological modifications suffered by the HDI

over these 20 years and discussed the impacts of these modifications. Wolff et al (2011) identify

sources of data error in the HDI and reach the conclusion that near 34% of countries represented

in the index are poorly classified.

A critical discussion surrounding the concept of development involving the HDI but also other

multidimensional indexes can be found in Alkire (2010). The inclusion of new variables, reflecting

different dimensions than the ones presented in the HDI, are among the concerns related to the

improvement of the index. Neumayer (2001, 2010) proposes a sustainability dimension related to

the environment and Fuentes-Nieva and Pereira (2010) also discuss the environmental dimension

and possible indicators. Graham (2010) discusses the implications of using happiness surveys.
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Cheibub (2010) discusses the introduction of a dimension reflecting the political institutions and

settings of countries. Burd-Sharps et al (2010) provide a study for six countries: Australia, Canada,

Japan, New Zealand, the United Kingdom, and the United States, in which new variables are

added to the traditional dimensions of the HDI and new dimensions of development are analyzed

- inequality, happiness, civil rights, freedom, violence, crime, environmental, governance, to name

a few.

Some tentative efforts have been made in an already significative array of countries to measure

human development at the regional level. The UNDP has information in its website about national

and regional Human Development Reports, which are self—initiatives of the countries, made in close

collaboration with the UNDP.1 A review of these initiatives can be found in Gaye and Jha (2010)

and also in Pagliani (2010). Some of these indexes have been used with the aim of helping regional

policy formulation as it is the case of Noorbakhsh (2002, 2005) for Iran, Noorbakhsh (2003) for

India, and Tadjoeddin et al (2001) for Indonesia, to name a few. There are also research relating

regional HDI with gender inequality as it is the case of Peinado and Céspedes (2004) for Spain

and Basu and Basu (2005) for Australia states and territories and research relating the HDI with

crime, violence, and inequality (Torre and Moreno, 2010).

In Portugal there are already some studies about using composite indicators for monitoring

human development. There are works that merely take a look at the GDP per capita of the regions

at the NUTS II and III level Ramos and Rodrigues (2001). Diniz and Sequeira (2008) build a

social and economic development index for Portuguese municipalities in the Mainland (excluding

Açores and Madeira) based on the HDI, but with seven dimensions - demography, education,

employment, economy, business sector, health, and habitation - and perform cluster analysis with

the built index. They find marked asymmetries between the littoral and interior municipalities.

Conim (1998, 1999), Conim and Matias (2002), Matias (2002), and Carvalho and Matias (2004)

from the Department of Prospective and Planning (DPP) provide studies that aim to reproduce

the HDI for Portugal, at the national and regional level (NUTS II, NUTS III, and municipalities),

and including some new variables related to comfort and technology, for example. Unfortunately

the work from these authors stopped in 2001. In 2009, the National Statistics Offi ce and the

DPPRI (former DPP), in a joint collaboration, presented the new synthetic index of regional

1http://hdr.undp.org/external/toolkit/contents/hdr_included.html.
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development (SIRD) that is a compound of three dimensions - competitiveness, social cohesion,

and environmental quality (INE, DPP, 2009). The series presents data since 2004 until 2008 (last

update).

In this work we built a composite indicator, similar to the HDI and using its methodological

framework, to measure the level of human development of Portuguese NUTS III regions, using

the three basic dimensions of analysis of the referred composite index: a long and healthy life,

access to knowledge, and a decent standard of living. Our work is similar to the work developed

previously by the DPP. We did not include all the set of variables present in the SIRD, built

by the INE and the DPPRI, since we think our index, which is similar to the HDI and uses the

same dimensions, trying also to use the same variables, when available, allows for the possibility

of making a comparison with other regional indexes for other countries, built with the same

methodology. This is particularly important for the comparison of the effi ciency of regional policy

across the regions of European Union member countries. We make a comparison of the ranking

positions of the NUTS III regions, also analyzing its dynamic evolution for the period between

2004 and 2008. We also added two extra dimensions to the HDI, reflecting the current critical

discussion about future developments for the HDI - environment and governance. We compare

the values we obtained for the value of the HDI for Portugal with the value obtained in the HDI

of the UNDP and obtain close values and the same evolution presented in the HDI (UNDP). Our

results still point to a particular important role for regional policy.

The remainder of this paper is structured as follows. In Section two we describe our data

set, providing details on the construction of some variables. In Section three we describe our

methodological procedure to construct our index and in Section four we analyze our results.

Finally, Section five concludes.

2 Data

In this section we describe the data used in this work. Our main data source is the Portuguese

National Statistics Offi ce. The Portuguese National Statistics Offi ce (INE) not only produces

statistics, but it gathers data from other institutions, that are also offi cial and recognized producers

of data. INE database also comprises information from these institutions.

Our variables are all regional, defined at the geographical level NUTS III, corresponding to
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the Nomenclature of Territorial Units for Statistics, level III, representing thirty (30) regions of

the Portuguese territory. The current division of NUTS III in Portugal was defined in 2002. See

Appendix A for the complete list of NUTS III for Portugal.

The HDI is a three dimensional index, comprising:

1. "A long and healthy life" - represented by the indicator life expectancy at birth. The offi cial

definition of this indicator for the UNDP is: Number of years a newborn infant could expect

to live if prevailing patterns of age-specific mortality rates at the time of birth were to stay

the same throughout the infant’s life. Existing data for Portuguese NUTS III regions are

between 2001 and 2009. The values for this indicator for 2005 and beyond reflect a different

methodology from that used in the calculation for previous years.

2. "A decent standard of living" - represented by the natural logarithm of GDP per capita at

PPP (purchasing power parity). Data for Portuguese regions are for GDP per capita at cur-

rent prices, and it exists for the period between 1995 and 2008. Data have not been corrected

for purchasing power parity, but this is not a problem since we are working with regions of

the same country, and the inflation differentials between regions are less significative than

the differentials between countries.

3. "Access to knowledge" - represented by means years of schooling and expected years of

schooling. The definitions for these two variables for the UNDP are: Mean years of schooling

(of adults in years) - Average number of years of education received by people ages 25 and

older in their lifetime based on education attainment levels of the population converted

into years of schooling based on theoretical durations of each level of education attended

and Expected Years of schooling (of children in years) - Number of years of schooling that

a child of school entrance age can expect to receive if prevailing patterns of age-specific

enrolment rates were to stay the same throughout the child’s life. These variables in the

HDI from UNDP are constructed with econometric estimations. Data that we can obtain

at the regional level are significantly different from these concepts. In this regional HDI we

choose the following variables to be proxies of the two referred variables: Transition rate or

regular secondary school completion (in percentage) - [secondary school pupils that at the

end of the regular school year may carry over into the next school level/ pupils enrolled on
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secondary education in this school year * 100], to be a proxy of means years of schooling

and percentage of gross enrollment rate in secondary education - [(students enrolled in

secondary education / resident population aged between 15 and 17 years) * 100], to be a

proxy of expected years of schooling. This last indicator represents the proportion of resident

population that is attending an education degree, to the total resident population of the age

group corresponding to the normal frequency of this age level of education. Our data spans

from school year 2004/2005 to 2007/2008. Since we haven’t got data for the school year

2003/2004, we have assumed that data for 2004 are the same as data for the school year

2004/2005. We made this hypothesis since we did not want to loose one extra year of data.

Concerning the temporal scope of the work, the resulting limitations of the available informa-

tion restricted the analysis to the comparison between the years 2004 and 2008, which represents

the longest interval of time for which information is available for each of the three basic indicators.

Since we agree with some of the critiques made to the original HDI, namely that the three

dimensions represent a very narrow way to analyze development, we added two extra dimensions

to the HDI - the governance and environmental dimensions. In the next sections we calculate

the index for Portuguese NUTS III regions for the "standard" HDI and also including these two

dimensions.

Two very common proxies used in the characterization of the governance dimension is the voter

turnout and consultation on rule making OECD (2011). While the latter was not available on

the NUTS III level, the former was available since 2001 for several types of elections. We choose

to use the voter turner out of municipal election, that has data available for the years of 2001,

2005, and 2009, the years the municipal elections took place, because municipalities are the closest

type of geographical unit to NUTS III level that perform elections. Since data available for the

three original dimensions of the HDI begins in 2004 and ends in 2008, we assume in 2004 that the

governance indicator has the value verified in 2005 and we assume in 2008 that the governance

indicator has the value verified in 2009. The indicator supplied by the National Statistics Offi ce

- Voter turn out in elections for municipal councils - used to assess the governance component,

is inversely proportional to the index that we want to assess. So we calculated the inverse of the

referred indicator, which we designated by "participation rate in elections for municipal councils".

The choice of an environmental indicator was very diffi cult, since data is scarce at the NUTS
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III level for these type of indicators. One of the most commonly used environmental indicators is

the quality of the air. However, stations that measure the quality of air in Portuguese regions do

not cover some of the NUTS III and others NUTS III have more than one station to measure the

quality of air. This restrained us to use this indicator. The choice of an indicator related to urban

waste would make the analysis very incomplete since the National Statistics Offi ce only has data

for selective urban waste, i.e., recyclable waste. The analysis could also be potentially biased for

two reasons. First, a significant part of the population may not be served by this service, since the

coverage of this service is not uniformly available through out the country. Second, lower income

population usually produces less recyclable waste than higher income population. We choose to

use the indicators percentage of population served by systems of sewerage, which is also used in the

SIRD. The values for 2004 and 2005 were taken from the Environmental Survey - Characterization

of Sanitation, while the figures for 2006 and subsequent years come from the database INSAAR

(National Inventory of Water Supply Systems and Wastewater). Data is unavailable for this

indicator in 2007 and 2008 for Açores and Madeira.

3 Methodology

This section describes the methodological choices adopted in the realization of this work, methods

of standardization of basic indicators, and methods of aggregation and weighting of the indicators

used in the construction of the composite index intended for analysis.

Based on the variables identified in the previous section and maintaining the structure of

the original HDI, we have constructed a composite index called Portuguese Regional Human

Development Index (PRHDI) that will be calculated and analyzed in the present work. Despite

the changes we did were kept to a minimum, a comparison between our PRHDI and the HDI from

the UNDP must be done carefully.

Table 1 presents the variables that enter into the calculation of the PRHDI, showing the

dimensions considered in the analysis and indicators and indices representing each dimension

(partial indexes or sub-indices) that give rise to the PRHDI:

Table 1 - Schematic Presentation of the Calculation of Each Dimension
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Dimensions Indicators Index of each dimension

Longevity Life expectancy at birth Life expectancy index

Education Secondary school completion (%) Educational achievement index

Gross enrolment rate in secondary education (%)

Income GDP per capita Income index

Governance Participation rate in elections (%) Governance index

Environmental Population served by sewerage systems (%) Environmental index

Since the PRHDI is a composite index, it was necessary to normalize the core indicators in

order for each indicator to take the same units of measurement and common scales, a process that

gave rise to the five dimension indices that have been identified in Table 1. For this normalization

process was necessary to define the minimum and maximum limits for each indicator, which are

shown in Table 2 below.

Table 2 - Boundaries for the definition of the dimensional indices and their sources
Indicator Maximum Minimum

Life expectancy at birth (years) The maximum value in sample 20

Secondary school completion (%) The maximum % in sample 0%

Gross enrolment rate in secondary (%) The maximum % in sample 0%

GDP per capita (€) The maximum value in sample The minimum value in sample

Participation rate in elections(%) The maximum % in sample 0%

Population served by sewerage systems (%) The maximum % in sample 0%

Since we want to make comparisons between regions and also make a dynamic comparison

through out time, i.e., to determine the distance in terms of development of each region to the

level of development of the most developed region, in each indicator, it was assumed as the top

boundary, the maximum value observed in each indicator in the analyzed period - 2004-2008.

As for the minimum, we used the values that are considered to be understood as the minimum

subsistence values or "natural" zeros , and thus the development and well-being are measured by

comparison with the minimum requirements that a society needs (or perceives to need) to survive

over time. The minimum value for life expectancy at birth - 20 years - is a value defined by the

UNDP for the HDI, defined by empirical evidences found in Maddison (2010) and Riley (2005).

We choose a 0% rate for the two education indicators based on the assumptions made by the

UNDP, since a person can survive without (formal) education. We built our education indicator

by considering a weight of (1/2) for the variable secondary school completion and a weight of

(1/2) for the variable gross enrolment rate in secondary education, the same as the methodology
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applied by the UNDP. After we establish the minimum and maximum values, the sub-indices, at

the exception of the income index, were calculated as follows:

Dimension Index =
Actual Value - Minimum Value
Maximum Value - Minimum Value

As it happens with the original HDI, the income index is calculated based on the natural

logarithm of the minimum and maximum values.

Once we have obtained all dimension indices, the PRHDI is calculated as the result of the

geometric mean of the three dimension indices. When we add the fourth and fifth dimension we

also perform a geometric mean of the dimension indices, to keep the original data treatment, and

assign the same weight to all dimensions.

4 Results

In this section we present results drawn from the data collected and indicators calculated in this

work, by the use of the methodology and data described in the previous two sections. Tables 3

and 4 present results for 2008 and 2004, respectively. In the text we choose to analyze the first

and last years available. Results for 2005, 2006, and 2007 are in Appendix B, Tables B1, B2, and

B3, respectively.

Table 3 - Regional HDI Results for 2008

Notes: We don’t have environmental data available for the Autonomous Regions of Açores and Madeira for

2008 and 2007.
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Table 3 presents results for our calculations for 2008. Let us first compare the results obtained

for Portugal in our index to the results of the HDI of the UNDP. The value of the HDI of the

UNDP are available, in a comparable way, from 2005 to 2008. The values for the general ranking

are above ours, but not by very much and our index follows the upward trend of the HDI. For

2005 to 2008, the values are respectively 0.789, 0.791, 0.798, and 0.802, while ours are, for the

same period and in the same order, 0.732, 0.741, 0.773, and 0.786.

The NUTS III Grande Lisboa ranks number one in the HDI for 2008. Grande Lisboa includes

the city of Lisboa, the capital of the country, and some surrounding urban and industrial areas.

The NUTS III which are positioned in the coastline are the ones which achieved the ten first places

at the ranking, at the exception of Beira Interior Sul, positioned in the interior of the country. In

Appendix A we have a map of Portugal where we positioned the NUTS III, so one can easily see

the geographical positioning of each NUTS. The first seven NUTS III in the HDI ranking have

an index superior to the HDI for Portugal but they are not geographically concentrated in one

NUTS II. The NUTS II Lisboa, Algarve, and Madeira present a index value superior to that of

the country. The NUTS II Alentejo is the more homogenous group in the mainland, in terms

of its relative position in the rankings, at the exception of Alentejo Litoral, which occupies the

second position in our HDI. The NUTS II Norte, Centro, and Lisboa present a higher degree of

heterogeneity. There are NUTS III that ranked very similar for the three dimensions (income,

education, and health) - Grande Porto, Baixo Mondego, Pinhal Interior Sul, Grande Lisboa,

Península de Setúbal, and Alentejo Central, and once again these NUTS III do not belong to the

same NUTS II.

In a report from 2008, the OECD advances that these results reflect somehow the specialization

pattern of the country and each region and also the capacity for growth for each NUTS III

level (OECD, 2008). The coastal and more urbanized regions have a higher share of tertiary

services than interior and rural regions. The capital, Lisboa, located in the NUTS III Grande

Lisboa concentrates the majority of political, financial and business related services, while also

being the headquarter of large economic groups and the region which most invests in R&D. The

capital is also expanding the quality tourism. Also in the NUTS III Lisboa, the Península de

Setúbal is a more industrialized region, with industries like ship repairing, steel, and chemical

industries. The Northern NUTS III are very industrialized regions, but in decline, due to the
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increasing competition from China and India in the traditional sectors (textile, footwear, leather,

for example) and with workers exhibiting low labour skills and productivity. The NUTS III of

Algarve, Açores, and Madeira based their economic specialization on tourism. Interior regions

are mainly specialized in agriculture, a sector in decline. Workers in these regions, who have low

skills, have a low incentive to increase their qualifications, due to the higher unemployment rate

that is verified among high skilled workers in these regions.

Next we added the two extras dimensions - governance and environment. First, we added each

one separately and build a new HDI index with the new dimension included for each one. Then,

we built a new HDI with the two dimensions included (last two columns of each table). When

we added the Governance dimension the HDI with Governance included does not change much,

although the ranking of the dimension Governance is very different from the original HDI. Only

five NUTS III have changes in their ranking placement more than three positions. On the other

hand, when we added the Environment dimension, the HDI with Environment included changes

substantially and almost half of the NUTS III change their ranking positions more than three

positions. The results for the environmental dimension change the HDI substantially, even when

the two dimensions are included in the calculations of the HDI (last two columns). In particular,

most of the NUTS III that improve their relative position are located in the interior of the country.

There are NUTS III at the top ten positions that leave the first ten positions, but even so they

reach at least the top fifteen in the ranking. These results are related with the dispersion of the

Portuguese population. The Portuguese population is more disperse in the coastal line and also

in the North of the country, while the interior and the South of country are more concentrated,

being less expensive and easier to install sewerage systems that serve a vast group of citizens.
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Table 4 - Regional HDI Results for 2004

In Table 4 we present results for 2004. As we can concluded results are not very different

from the ones presented for 2008 in all dimensions analyzed previously. In order to see more

clearly if the differences are really not substantial between 2004 and 2008 we present in Table 5

the differential in ranking positions in all rankings between 2008 and 2004.

Table 5 - Rankings Differential Between 2008 and 2004
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In the HDI ranking between 2008 and 2004 Baixo Vouga and Lezíria do Tejo left the top

ten NUTS III and give way to Beira Interior Sul and Oeste. Beira Interior Sul is a NUTS III

further way from the coastline. Other three interior NUTS III improve on their relative positions

- Douro, Pinhal Interior Sul, and Baixo Alentejo in the HDI. The NUTS II Norte was the one that

suffered most positive changes in their relative positions between these five years, if we consider

the HDI which includes governance and the environment. The three NUTS III that suffered the

most impressive change in the analyzed period, in terms of the HDI were Beira Interior Sul,

Oeste, and Lezíria do Tejo. Beira Interior Sul and Oeste improved their ranking positions due to

improvement in terms of health and income, respectively. Lezíria do Tejo worsened its position

due a decrease in the relative position of income. When we analyze the changes in the HDI

with the dimensions governance and environment included, the three NUTS III that suffered the

biggest changes are Douro, Cávado, and Baixo Alentejo, mainly due to the changes verified in the

environment dimension.

The last row of Table 5 shows the volatility (measured by the standard-deviation, in percentage)

of the differentials calculated in each column. The dimensions which present more volatility are

health (5%) and the environment (4.4%), meaning that it was in these dimensions that most

changes took place in these five years, reflecting a possible intensification in economic policy

towards these dimensions. The least volatile dimensions were income (2.1%) and governance

(3%). The governance dimension reflects social and cultural characteristics of each population,

and these features typically changed very slowly.

Results for 2005, 2006, and 2007, that are in Appendix B, are not significantly different from

the ones presented above.

Since the SIDR published by the INE and the DPPRI has also data spanning between 2004 and

2008 we make a tentative comparison between the position of the NUTS III regions in ours and in

their index. We only compare the years of 2004 and 2008 and use our HDI with Governance and

Environment included since the other index also includes similar dimensions. Grande Lisboa is

ranked number one in both indexes. The first fifteen positions are occupied with the same NUTS

III regions, although at the exception of Grande Lisboa their relative positions in each index

are different, exceptions being made for 2008, in their ranking, which does not include Algarve

(17), Baixo Alentejo (18), Oeste (19), Médio Tejo (21), and Lezíria do Tejo (23). Numbers in
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parenthesis are their ranking positions in the SIDR. For 2004 the SIDR does not include in the

top fifteen positions Alentejo Litoral (24), Lezíria do Tejo (19), Oeste (22), Baixo Alentejo (23),

and Médio Tejo (18), in the rest includes the other NUTS III that our includes. This comparison

give us confidence about the trustworthiness of our results and ranking construction.

5 Conclusions

In this paper we build a regional human development index for Portuguese NUTS III regions,

constructed in a way that resembles the methodology of the HDI by the UNDP. We also try,

whenever they are available, to use the same variables used in the HDI. Results show us a country

that has most of the highest ranked NUTS III positioned in the coastline, with Grande Lisboa

occupying the first position in the ranking, although one NUTS III region that is in the interior,

in 2008 took a place in the top ten - Beira Interior Sul - and other interior NUTS III regions

improve their relative positions in the ranking. Maybe this repositioning in the ranking for some

interior NUTS III regions could be a positive sign of a reduction of regional asymmetries, at least

in some regions. However, the overall evolution that we have shown in this work shows a country

that has a significative degree of regional asymmetries still and is still much in need of coherent

and persistent regional policies. Results of our HDI for Portugal are very similar in value and in

the upward trend to the results obtained in the HDI of the UNDP. We also have advanced with

some tentative explanations for our results, based on a report from OECD (2008) that justifies

the regional asymmetries present in Portugal with the specialization pattern of each region and

its capacity for growth.

Additionally to the traditional dimensions of the HDI, income, health, and education, we also

added two dimensions, that we choose to include, given the main criticisms pointed in the literature

to the HDI - governance and environment. Results show some significative differences when we

add the environment dimension, but in terms of governance they don’t change significantly. When

the environmental dimension is added, most of the NUTS III regions that improve their relative

position in the ranking are located in the interior of the country. This result is related with the

dispersion of the population in the coastal line and also in the North of the country, while the

interior and the South of country is more concentrated, being less expensive and easier to install

sewerage systems that serve a vast group of citizens.
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The dimensions which present a higher degree of volatility in the analyzed period are health

and the environment, possibly reflecting some reinforcement of economic policies in these areas.

The least volatile dimensions are income and governance, which reflect sociocultural characteristics

of the population very hard to change, specially the last dimension.

We also made a comparison with the recently published SIDR and results are very similar,

since ten out of fifteen NUTS III regions are the same in the top fifteen ranking positions, although

only Grande Lisboa maintains its relative position in the first place. This comparison confirms

the reliability of our results and ranking construction.

Our index, since it is built with the methodology of the UNDP allows for international com-

parisons with other regional human development indexes which use the same methodology.

Future avenues for research include the continuity of this ranking in time and also the use of

the ranking in econometric estimations in order to understand the main determinants of regional

asymmetries in Portugal. A comparison with other European countries, in which regional policy

is also applied, can be made. This research could help to improve the effi ciency of regional policy

in Portugal.

References

[1] Aguña, C. G. and M. Kovacevic (2011), "Uncertainty and Sensitivity Analysis of the Human

Development Index", Human Development Research Paper 2010/47, February.

[2] Alkire, S. (2010), "Human Development: Definitions, Critiques, and Related Concepts",

Human Development Research Paper 2010/01, June.

[3] Alkire, S. and J. Foster (2010), "Designing the Inequality-Adjusted Human Development

Index (IDHI)", Human Development Research Paper 2010/28, October.

[4] Alkire, S. and M. E. Santos (2010), "Acute Multidimensional Poverty: A New Index for

Developing Countries", OPHI Working Paper No 38, Oxford Department of International

Development.

[5] Basu, S. and P. Basu (2005), "Regional Disparity in Australia: Analysis of Gender Develop-

ment Index", International Review of Business Research Papers 1 (2): 56-66.

16



[6] Burd-Sharps, S., K. Lewis, P. Guyer, and T. Lechterman (2010), "Twenty years of human

development in six affl uent countries: Australia, Canada, Japan, New Zealand, the United

Kingdom, and the United States", Human Development Research Paper 2010/27, October.

[7] Carvalho, A. C. and S. Matias (2004), "Índices de Desenvolvimento para as Regiões Por-

tuguesas - 2001", Prospectiva e Planeamento 10: 87-161, DPP, Lisboa.

[8] Cheibub, J. A. (2010), "How to Include Political Capabilities in the HDI? An Evaluation of

Alternatives", Human Development Research Paper 2010/41, October.

[9] Conim, C. N. P. S. (1998), "Desenvolvimento Humano - Uma perspectiva de sistematização

(1970-1995)", Prospectiva e Planeamento 3/4: 279-307, DPP, Lisboa.

[10] Conim, C. N. P. S. (1999), População e Desenvolvimento Humano - Uma perspectiva de

quantificação, DPP, Lisboa, Dezembro.

[11] Conim, C. N. P. S. and S. Matias (2002), População e Desenvolvimento Humano - Uma

perspectiva de quantificação 1970-1999, DPP, Lisboa, Abril.

[12] Diniz, F. and T. Sequeira (2008), "Uma possível hierarquização através de um índice de

desenvolvimento económico e social dos concelhos de Portugal Continental", Interacções 9

(1) :19-28, Janeiro/Junho, Campo Grande.

[13] Fuentes-Nieva, R. and I. Pereira (2010), "The disconnect between indicators of sustainability

and human development", Human Development Research Paper 2010/34, October.

[14] Gaye, A. and S. Jha (2010), "A Review of Conceptual and Measurement Innovations in Na-

tional and Regional Human Development Reports, 1998-2009", Human Development Research

Paper 2010/21, July.

[15] Graham, C. (2010), "The Challenges of Incorporating Empowerment into the HDI: Some

Lessons from Happiness Economics and Quality of Life Research", Human Development Re-

search Paper 2010/13, July.

[16] Herrero, C., R. Martínez, and A. Villar (2010), "Improving the Measurement of Human

Development", Human Development Research Paper 2010/12, July.

17



[17] Hicks, D. A. (1997), " The Inequality-Adjusted Human Development Index: A Constructive

Proposal", World Development 25 (8): 1283-1298.

[18] INE, DPPRI (2009), " Índice Sintético de Desenvolvimento Regional", Instituto Nacional de

Estatística, Departamento de Prospectiva e Planeamento e Relações Internacionais, Portugal.

[19] Kovacevic, M. (2010), Measurement of Inequality in Human Development - A Review", Hu-

man Development Research Paper 2010/35, November.

[20] Kovacevic, M. (2011), "Review of HDI Critiques and Potential Improvements", Human De-

velopment Research Paper 2010/33, February.

[21] Maddison, A. (2010), Historical Statistics of World Economy:1-2008 AD. Paris: Organization

for Economic Cooperation and Development

[22] Riley, J. C. (2005), Poverty and Life Expectancy, Cambridge, UK: Cambridge University

Press.

[23] Matias, S. (2002), "Tendências da Evolução do Desenvolvimento Humano em Portugal",

Prospectiva e Planeamento 8: 47-84, DPP, Lisboa.

[24] McGillivray, M. and H. White (1993), "Measuring Development? The UNDP’s Human De-

velopment Index", Journal of International Development 5 (2): 183-192.

[25] Neumayer, E. (2001), "The human development index and sustainability - a constructive

proposal", Ecological Economics 39: 101-114.

[26] Neumayer, E. (2010), "Human Development and Sustainability", Human Development Re-

search Paper 2010/05, June.

[27] Noorbakhsh, F. (1998a), "A Modified Human Development Index", World Development 26

(3): 517-528.

[28] Noorbakhsh, F. (1998b), "The Human Development Index: Some Technical Issues and Al-

ternative Indices", Journal of International Development 10: 589-605.

[29] Noorbakhsh, F. (2002), "Human Development and Regional Disparities in Iran: A Policy

Model", Journal of International Development 14: 927-949.

18



[30] Noorbakhsh, F. (2003), "Human Development and Regional Disparities in India", mimeo.

[31] Noorbakhsh, F. (2005), "Spatial Inequality, Polarization and its Dimensions in Iran: New

Empirical Evidence", Oxford Development Studies 33 (3-4): 473-491.

[32] OECD (2008), OECD Territorial Reviews - Portugal, OECD.

[33] OECD (2011), OECD Better Life Initiative Compendium of OECD Well-Being Indicators,

OECD.

[34] Pagliani, P. (2010), "Influence of Regional, National and Sub-National HDRs", Human De-

velopment Research Paper 2010/19, July.

[35] Peinado, J. M. and G. C. Céspedes (2004), "Gender and Regional Inequality in Human

Development: The Case of Spain", Feminist Economics 10 (1): 37-64.

[36] Philippine Human Development Report (2009), "Provinces and human development", in

Philippine Human Development Report 2008/2009, Chap. 3.

[37] PNUD Argentina (2009), Aportes para el desarrollo humano en Argentina 2009, PNUD Ar-

gentina.

[38] Ramos, P. N. and A. Rodrigues (2001), "Porque é diferente o PIB per capita das Regiões

Portuguesas?", Cadernos Regionais 13: 5-14, Direcção Regional do Centro.

[39] Ravallion, M. (1997), "Good and Bad Growth: The Human Development Reports", World

Development 25 (5): 631-638.

[40] Sagar, A. D. and A. Najam (1998), "The human development index: a critical review",

Ecological Economics 25: 249-264.

[41] Sen, A. (1984), Resources, Values, and Development, Oxford, Basil Blackwell.

[42] Tadjoeddin, M. Z., W. I. Suharyo, and S. Mishra (2001), "Regional Disparity and Vertical

Conflict in Indonesia", Journal of the Asia Pacific Economy 6 (3): 283-304.

[43] Torre, R. de la and H. Moreno (2010), "Advances in sub national measurement of the Human

Development Index: the case of Mexico", Human Development Research Paper 2010/23, July.

19



[44] Wolf, H., H. Chong, and M. Auffhammer (2011), "Classification, Detection, and Consequences

of Data Error: Evidence from the Human Development Index", The Economic Journal 121

(553): 843-870.

6 Appendix A - List of NUTS III for Portugal

Portugal

Norte (8 NUTS)

Alto Trás-os-Montes

Ave

Cávado

Douro

Entre Douro e Vouga

Grande Porto

Minho-Lima

Tâmega

Centro (12 NUTS)

Baixo Mondego

Baixo Vouga

Beira Interior Norte

Beira Interior Sul

Cova da Beira

Dão-Lafões

Médio Tejo

Oeste

Pinhal Interior Norte

Pinhal Interior Sul

Pinhal Litoral

Serra da Estrela

Lisboa (2 NUTS)

Grande Lisboa
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Península de Setúbal

Alentejo (5 NUTS)

Alentejo Central

Alentejo Litoral

Alto Alentejo

Baixo Alentejo

Lezíria do Tejo

Algarve (1 NUTS)

Região Autónoma dos Açores (1 NUTS)

Região Autónoma da Madeira (1 NUTS)

Figure A1 - Map of Portugal with NUTS III

7 Appendix B - Tables for the Regional HDI for 2005 to

2007
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Table B1 - Regional HDI Results for 2005

Notes: Governance data is unavailable between 2005 and 2007.

Table B2 - Regional HDI Results for 2006

Notes: Governance data is unavailable between 2005 and 2007.
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Table B3 - Regional HDI Results for 2007

Notes: We don’t have environmental data available for the Autonomous Regions of Açores and Madeira for

2008 and 2007. Governance data is unavailable between 2005 and 2007.
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