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ABSTRACT 

Spatial inequalities within Latin American countries have historically attracted the interest of 

academics, policy-makers, and international agencies. This article aims to provide a 

multidimensional diagnosis of provincial development gaps in Argentina, in order to identify 

the location of policy priorities. Therefore, we built a large database, which covers seven 

development dimensions, and applied multivariate analysis techniques to overcome some 

analytical limitations of previous studies. Results show the stability of provincial development 

gaps between 2003 and 2013 and some heterogeneity within geographic regions. Instead, 

cluster analysis offers a better classification of Argentine provinces according to their 

development gaps, which can help the government to prioritize the places where 

development policies are strategic. 
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1. INTRODUCTION 

Academic and political interests in regional development have grown in recent decades, due 

to the persistence and growth of spatial inequalities (Wei, 2015). This can be observed not 

only throughout the empirical literature from developed countries (Gbohoui et al., 2019; 

Heidenreich & Wunder, 2008; Iammarino et al., 2018; Martínez-Galarraga et al., 2015; 

Parente, 2019), but also from developing countries in Asia, Africa, and Latin America (Aroca 

& Atienza, 2016; Barrios & Strobl, 2009; Cuadrado-Roura & Aroca, 2013; ECLAC, 2010, 

2016b; Kanbur et al., 2005; 2006; Milanovic, 2005).  

Within this same line, regional inequalities in Argentina have been a permanent topic of 

analysis and the problem of uneven development among regions or provinces continues 

until today (Borello, 2016; Cao & Vaca, 2006; Capello et al., 2013; Niembro, 2015; Porto & 

Elizagaray, 2011). It is important to mention that Argentina is a federal republic with three 

levels of government, the national or federal state, the provinces (sub-national states), and 

the local governments or municipalities -Niembro et al. (2016) show the distribution of 

government functions between these different levels-. Moreover, as we will see later, 

provinces are usually grouped in geographic regions for statistical or analytical purposes, but 

these regions do not hold any government status or function. As Cao & Vaca (2006) show, 

the provinces of the Central region have been historically between the most developed ones, 

along with some provinces from the Cuyo region (west-central, see Figure 5). The contrary 

occurs, in general, with the northern provinces. Meanwhile, the southern (Patagonian) 

provinces are special cases, in the sense that they were later populated, developed, and 

institutionalized (provincialized). 

In Latin America, different international agencies have installed the debate about structural 

development gaps, adopting a multidimensional and complex view of development 
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processes, which transcend the mere growth of GDP per capita (Sen, 1999; Stiglitz et al., 

2009; Todaro, 2000)1. Likewise, these organizations have executed different exercises of 

development gap diagnosis (DGD) to identify policy and funding priorities (Acevedo et al., 

2019; Borensztein et al., 2014; ECLAC, 2012; Pardo Beltrán, 2014). Most of these studies 

compare development gaps between different countries and only a few analyze sub-national 

or regional gaps within Latin American countries (RIMISP, 2012, 2014, 2016, 2018).  

In the case of Argentina, we can also find recent studies that explore regional development 

gaps within the country, but they face some limitations. For example, the studies made by 

ECLAC (2016c, 2017b, 2018, 2019) only cover one province each. Meanwhile, the difficulty 

to collect homogeneous data from all provinces usually restricts the analysis to only a few 

specific years, and it also limits the methodologies that can be applied, as in López et al. 

(2013) and Niembro (2015). In this article, we will try to improve all these aspects. 

Another way to analyze spatial inequalities in Latin America has been the construction of 

regional development indexes, as in the reports of ECLAC (2015b, 2017a) or RIMISP (2016, 

2018), but these synthetic indexes lack the complexity and multidimensionality of the 

analysis of development gaps. Aboal et al. (2018) offer a recent review of different regional 

indexes developed by local agencies in some Latin American countries. 

In Argentina, we can find two indexes of this type, the Provincial Competitiveness Index 

(ICP, in Spanish) and the Provincial Relative Development Index (IDERP, in Spanish). The 

ICP was built and actualized for a few years but it was later discontinued (IIEBCC, 2008, 

2010, 2012). The IDERP is currently elaborated by the National Directorate of Provincial 

Affairs (DNAP, Ministry of Economy) and synthesizes, through simple averages, the 

information of 16 variables in a global synthetic index2. Moreover, the results are published 

for five geographic regions which group the 24 provinces.  

                                                           
1 This has been influenced by the Millennium Development Objectives and, recently, by the Sustainable 
Development Objectives 2030. 
2 During the period 2004-2013, similar to the period covered in this article (2003-2013), the IDERP included 17 
variables (DINREP, 2015). 
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The IDERP can be questioned because it uses simple averages, assuming the same 

weights for all the variables -something similar occurs in López et al. (2013) and Niembro 

(2015)-, but it also has two other limitations. First, the IDERP presents a general or 

summarized view of socio-economic development, which precludes the analysis and 

identification of the strategic dimensions that would require specific public policies to reduce 

regional gaps (ECLAC, 2016a). Second, although the differentiation between five geographic 

regions is commonly used in some studies and official statistics, it assumes that each 

geographic region is relatively homogeneous inwards. In some cases, this assumption can 

obscure the existence of differences between the grouped provinces and, especially, the 

need for different policies at least for some provinces. Because of these two issues, the 

IDERP only offers a ranking of these five geographic regions according to a general or 

synthetic index (DINREP, 2015)3, an uninformative result to define policy priorities or their 

location. In this article, we will provide an alternative classification of Argentine provinces, 

based on a set of different development gaps. 

In other words, the objective of this article is to overcome some of the mentioned limitations 

and contribute with a multidimensional view of provincial development gaps in Argentina, in 

order to identify the location of policy priorities. With this goal in mind, we have built a 

database with 32 variables, organized in seven dimensions, for all Argentine provinces in the 

period 2003-2013. This large database allows us to follow more complex methodologies 

than the ones used in the IDERP or previous studies (López et al., 2013; Niembro, 2015). 

Firstly, through principal component analysis (PCA) we calculate the provincial development 

gaps in each dimension. Secondly, through cluster analysis we establish a new grouping 

and classification of Argentine provinces based on the respective development gaps. This 

empirical typology lets us analyze the evolution of provincial gaps and compare the results 

with the traditional geographic classification.   

                                                           
3 More recently, the synthetic index has been also divided in two very general subindexes that separate social 
and economic variables (DNAP, 2019). 
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On the other hand, the period of analysis (2003-2013) is not trivial. It represents a relatively 

homogeneous decade in economic and political terms, since the national government 

maintained the same political sign. Moreover, there is a controversy about the socio-

economic results achieved throughout this decade, between the idea of a won decade 

versus a lost or wasted decade (Gervasoni & Peruzzotti, 2015; Kessler, 2014; Kulfas, 2016). 

However, the impact of this decade in the evolution of regional development gaps is not 

clear yet. 

This article is organized as follows. In section 2 we introduce the analytical framework and 

review other empirical studies. In section 3 we present the methodology and data used. In 

section 4 we analyze and compare the results from different points of view: the provincial 

gaps, the gaps between geographic regions, and the gaps according to the typology 

proposed in this article. Finally, in the last section we present some policy reflections about 

regional development gaps in Argentina. 

2. ANALYTICAL FRAMEWORK AND EMPIRICAL LITERATURE 

The development gap idea refers to disparities or inequalities in well-being -in the broad 

sense of the word- between different countries or regions within a country. This definition 

goes back to the debate and distinction between growth and development. Although 

economic growth is considered a key element for gaps reduction, it is a necessary but not a 

sufficient condition for development, which implies other multiple dimensions. Based on the 

seminal contributions by authors such as Seers, Todaro, and Sen, or by international 

organisms like the United Nations Development Programme (UNDP), the definition of 

development -and therefore of development gaps- should be multidimensional and dynamic. 

Human progress and well-being respond to a process through which individuals increase 

their opportunities, expand their liberties, and improve their achievements. In this sense, 

some of the basic dimensions of development are the access to education and health, the 

reduction of poverty and inequality, better living standards, among others (ECLAC, 2012; 

Sen, 1999; Stiglitz et al., 2009; Todaro, 2000; UNDP, 1990). 



 

This article is protected by copyright. All rights reserved. 

While the idea of development diagnosis is inspired by growth diagnosis methodology 

(GDM), popularized by Hausmann et al. (2005), the DGD presents a more multidimensional 

and complex point of view (Borensztein et al., 2014; Kaldewei, 2016; López et al., 2013; 

Pardo Beltrán, 2014). Several studies in developing countries have implemented the GDM, 

for example in Argentina (Albrieu & Fanelli, 2008; Castro et al., 2014; Chisari et al., 2007; 

Sánchez & Butler, 2008). The GDM tries to reveal some specific growth barriers that each 

country should tackle, since according to Hausmann et al. (2005) the central challenge for 

developing countries is increasing their growth rates. However, the DGD highlights the 

existence of other dimensions that exceed economic growth and cannot be evaluated by the 

GDM. In this sense, the DGD focuses on identifying, evaluating, and prioritizing different 

obstacles and challenges for national or regional development, and therefore it helps to 

establish an agenda of strategic public policies (ECLAC, 2012, 2016a; Kaldewei, 2016; 

Pardo Beltrán, 2014). 

In recent years, different studies have evaluated the development gaps for some developing 

or transition economies. For example, Sinitsina (2012) compares the development gaps 

between countries from the Commonwealth of Independent States and some from the 

European Union. Alavi & Ramadan (2008), Brooks et al. (2010), Bui & Vo (2007), Caballero-

Anthony (2006), Mat Basir & Abd Aziz (2018), McGillivray & Carpenter (2013), and Menon 

(2013) analyze the development gaps in Asia. Meanwhile, Acevedo et al. (2019), 

Borensztein et al. (2014), Pardo Beltrán (2014), and Tezanos Vázquez (2012) study the 

development gaps for some Latin American countries. At a sub-national or regional level, we 

can also find several studies that examine development gaps between regions (Alberdi et 

al., 2016; Czudec et al., 2019; Niembro, 2015; Onofrei & Cigu, 2017; RIMISP, 2012, 2014; 

Windhani & Hardoyono, 2017), while others provide a multidimensional view of spatial 

inequalities (Aboal et al., 2018; Antunez et al., 2017; Bin, 2016; Meyer et al., 2016; Niembro, 

2020; Parente, 2019; Quadrado et al., 2001a; 2001b).  

Although, as it is common, there can be many alternative methodologies to address the 

same topic, it is worth mentioning that the combination of PCA and cluster analysis has been 
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very popular along the empirical literature (Alberdi et al., 2016; Argüelles et al., 2014; Del 

Campo et al., 2008; Jindrová, 2015; Nakhaei et al., 2014; Niembro, 2017; Quadrado et al., 

2001b; Rasic, 2005; Windhani & Hardoyono, 2017). Other studies propose slightly different 

methods to obtain a geographic regionalization (Assunção et al., 2006; Carvalho et al., 2008; 

Duque et al., 2012; Pereira & Moreira, 2020), with the aim of guaranteeing that the groups or 

clusters are formed by strictly neighboring or contiguous spatial units. However, as pointed 

by some of these authors (Carvalho et al., 2008; Pereira & Moreira, 2020), depending on the 

research context, the fact that the grouped units are geographically separated may not 

necessarily be a problematic or complicated result, which is the case of this article. While the 

traditional geographic regions behind the IDERP or official statistics in Argentina exclusively 

focus on the physical and spatial location of the provinces, we want to classify Argentine 

provinces according to their development gaps and without falling in any spatial or 

geographic determinism -nevertheless, as we will see later (Figure 5), these groups will be 

mainly formed by contiguous provinces-. The general idea is that regional development gaps 

and, hence, policy priorities do not need to be contiguous. In other words, the national and 

provincial state should act on these gaps regardless of whether neighboring provinces have 

the same problems or not, and they have the power and responsibility to do this. Obviously, 

there are dimensions in which a certain degree of coordination will be needed, as in 

infrastructure investments, but in others it is not necessarily so. 

As we have pointed out, the evidence about regional development gaps in Argentina is 

limited and presents some weaknesses that this article will try to overcome. Instead of only 

analyzing some specific provinces (ECLAC, 2016c, 2017b, 2018, 2019) or a few years, we 

will cover all the provinces in the period 2003-2013. Some studies commonly use simple 

averages to combine different variables in a single indicator (DINREP, 2015; López et al., 

2013; Niembro, 2015) or previously define a set of ad-hoc weights (for example, in the ICP). 

Unlike these methodologies, PCA allows us to statistically define the weights or to construct 

composed indexes according to the factor loadings and principal components obtained 
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(Aboal et al., 2018; Bin, 2016; Cahill & Sánchez, 2001; Haq & Zia, 2013; Jurado & Perez-

Mayo, 2012; Mahmood & Ahmed, 2014; Piracha et al., 2016; Quadrado et al., 2001b). 

Regarding cluster analysis, Ward’s method has been one of the most common hierarchical 

technique in regional studies (Alberdi et al., 2016; Aumayr, 2006; Borello et al., 2016; 

Jindrová, 2015; Kronthaler, 2005; Quadrado et al., 2001b; Tezanos Vázquez, 2012; Yang & 

Hu, 2008), although some studies apply, instead, the average linkage method (Figueras et 

al., 2007; 2009; Nakhaei et al., 2014; Qi, 2015). On the other hand, K-Means is a popular 

non-hierarchical method (Barbieri et al., 2019; Brauksa, 2013). 

In Argentina, we can also find some previous regional studies that are connected with this 

article. Among them, Nuñez Miñana (1972) offers one of the first contributions in the 

elaboration of a typology of Argentine provinces. Moreover, it became a point of reference to 

compare other typologies obtained (Porto, 1995). Cicowiez (2003) uses PCA to elaborate a 

provinces ranking, based on socioeconomic synthetic indexes, and then compares it with 

Nuñez Miñana. In a similar vein, Figueras et al. (2007; 2009) make a cluster analysis -using 

the average linkage method- and obtain provincial typologies for several years (1970, 1991 

and 2001), which are then compared with Nuñez Miñana and Porto.  

As we can appreciate, most of regional research and typologies focus on Argentine 

provinces, since provincial data is usually more available. In a smaller geographic scale, the 

studies of Borello et al. (2016) and ECLAC (2015a) divide the country into 55 ad-hoc micro-

regions and use Ward's clustering method to define an empirical typology. On the other 

hand, and in addition to regional synthetic indexes already mentioned (ICP and IDERP), we 

can also find some Quality of Life Indexes, sometimes calculated at a provincial level 

(Velázquez et al., 2004) but mostly for Argentine departments4 (Velázquez, 2001; 2008; 

2016; Velázquez et al., 2014). 

 

3. DATA AND METHODOLOGY 

                                                           
4 Departments are a territorial division within Argentine provinces, but data for this smaller geographical scale 
mostly come from population census every 10 years. 
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3.1. Indicators and sources of information 

In this article, we quantify and analyze the evolution of provincial development gaps in 

Argentina along the following dimensions: education, health, infrastructure, information and 

communications technology (ICT), science, technology, and innovation (STI), private and 

business development, and financial system. Each one of these development areas is 

composed of a set of specific indicators that cover different aspects (see Table 1). A usual 

restriction in this type of exercise is the availability of regional data, which could difficult the 

selection of dimensions and variables. Many variables that are collected or calculated for the 

country as a whole are not available for all Argentine provinces. This represents the first loss 

of potential information. Another complex issue is collecting comparable information for 

several years. Despite these limitations, we were able to gather and build a total of 32 

indicators for the period 2003-2013, which allowed us to adequately address 7 development 

areas5. As can be seen in the descriptive statistics -calculated along the 24 provinces, based 

on the averages of each province in the period 2003-2013-, there are considerable levels of 

heterogeneity among Argentine provinces. 

  

                                                           
5 A subset of 18 indicators that does not include some dimensions, such as health or infrastructure, was used by 
Niembro (2020) to analyze a different set of questions, under an also different conceptual framework. 
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Table 1. Indicators, descriptive statistics, and data sources 

 

Source: Own elaboration. Notes: *Intercensal projections of data -and in the case of ICT of the ENTIC 2011 and 
2015-. **Own classification based on CEP (2007) and Loschky (2010). The branch of radio, television, and 
communications equipment is not included as it significantly biases the results of Tierra del Fuego. ***Own 
classification that includes software and information services, research and development, legal, accounting and 
business services, and cinematography, radio, and television (it does not include financial and insurance 
services). ****In provinces with more than one urban agglomeration, the results are weighted according to the 
proportion of employees. 
 

Regarding the nature of these indicators, we aimed to apply a criterion as homogeneous as 

possible throughout all development areas, using output or outcomes indicators instead of 

variables that refer to inputs, such as expenditures or personnel. In other words, we wanted 

to concentrate the diagnosis of each development dimension on its ends and not necessarily 

on its means. However, we had to make some exceptions in the case of STI, since the 

information available at a provincial level only responds to researchers and expenditures 

(inputs) in the field, but not to the results or outcomes obtained.  

Another point to highlight is the need to work with provincial variables expressed in relative 

terms -for example, divided by provincial population-. This is important to avoid results 

biased because of the size of the main Argentine provinces, which, as usual, not only 

concentrate most of the resources, infrastructure, and production, but also most of the 

population. 

Dimensions and Indicators Mean Est. Dev. Min Max Own elaboration based on data from

Education

Illiterate population of 10 or more years (%) 2.7 1.4 0.5 6.0 INDEC (National Institute of Statistics and Censuses) 

Gross enrollment rate in primary education 115.5 5.6 106.2 126.7 Ministry of Education and INDEC*

Gross enrollment rate in secondary education 86.2 10.9 64.5 121.9 Ministry of Education and INDEC*

Overage rate in primary education 24.2 8.4 10.9 42.7 Ministry of Education

Overage rate in secondary school 39.6 5.7 28.3 50.0 Ministry of Education

Effective promotion rate in primary education 93.0 3.3 84.0 98.1 Ministry of Education

Effective promotion rate in secondary education 78.5 2.7 74.3 84.4 Ministry of Education

Population of 20 or more years who completed their higher education (%) 6.0 3.1 2.7 19.1 INDEC*

Health

Life expectancy at birth 74.9 1.1 72.2 76.9 INDEC*

Infant mortality rate per 1,000 live births 13.0 3.0 7.6 20.9 Ministry of Health

Maternal mortality rate per 10,000 live births 5.2 2.7 1.5 13.1 Ministry of Health

Age-adjusted mortality rate per 1,000 inhabitants 7.0 0.6 6.0 8.5 Ministry of Health

Infrastructure

Kilometers of total road network (national and provincial) per 100 square kilometers of surface 9.7 6.2 3.7 32.2 Vialidad Nacional, Consejo Vial Federal, ONDAT-UTN, INDEC

Kilometers of total road network (national and provincial) per 1,000 inhabitants 11.3 8.5 0.0 35.5 Vialidad Nacional, Consejo Vial Federal, ONDAT-UTN, INDEC

Deaths in traffic accidents per 100,000 inhabitants 21.1 5.6 6.6 31.7 NGO Luchemos por la Vida and INDEC

Fuel consumption (cubic meters of diesel and gasoline) per inhabitant 0.5 0.3 0.2 1.4 Secretary of Energy and INDEC

Total electricity consumption (kilowatt-hour) per inhabitant 2287.6 1280.2 889.6 6550.7 Secretary of Energy and INDEC

Information and Communications Technology (ICT)

Proportion of households with computers (%) 37.9 12.4 19.8 66.9 INDEC*

Proportion of households with internet access (%) 24.0 11.4 10.8 54.7 INDEC*

Proportion of households with telephone line (%) 43.9 14.1 25.1 85.4 INDEC*

Proportion of households with cell phone (%) 65.0 6.9 54.4 81.1 INDEC*

Science, Technology and Innovation (STI)

Total expenditure on scientific and technological activities per inhabitant 192.4 127.9 60.4 623.6 Ministry of Science, Technology and Innovation and INDEC

R&D personnel (full-time equivalent) per 10,000 inhabitants of 20 or more years 20.5 12.4 6.2 60.9 Ministry of Science, Technology and Innovation and INDEC*

Proportion of industrial employment in branches of medium-high and high technological intensity (%)** 19.1 11.7 3.5 40.0 Ministry of Labor

Proportion of services employment in knowledge-intensive branches (%)*** 13.2 3.5 8.1 23.7 Ministry of Labor

Private and business development

Formal employment per 100 inhabitants of 20 or more years 19.9 11.9 7.1 63.7 Ministry of Labor and INDEC*

Proportion of employees with high education level (incomplete or complete higher education) (%) 31.7 6.6 24.3 57.5 INDEC****

Density of companies (total per 1,000 inhabitants of 20 or more years) 21.0 10.8 8.9 59.9 Ministry of Labor and INDEC*

Fertility of companies (openings of new companies per 1,000 inhabitants of 20 years and more) 2.3 1.2 0.9 6.0 Ministry of Labor and INDEC*

Financial system 

Banks subsidiaries per 100,000 inhabitants 10.5 7.1 3.3 32.9 Central Bank of Argentina and INDEC

Loans to the non-financial private sector per inhabitant 3502.6 5702.3 861.5 29243.3 Central Bank of Argentina and INDEC

Deposits of the non-financial private sector per inhabitant 4362.9 6902.3 934.6 35529.8 Central Bank of Argentina and INDEC



 

This article is protected by copyright. All rights reserved. 

3.2. Multivariate analysis techniques  

As we mentioned, we firstly employ PCA to synthesize the information shared by the 

indicators in each dimension and, correspondingly, we obtain seven development gaps for 

all Argentine provinces between 2003 and 2013. This technique was previously proposed, 

for example, by Borensztein et al. (2014) and López et al. (2013; 2014) in their analysis of 

inter-national development gaps, but it has not been yet applied to describe regional 

development gaps within Argentina. 

PCA help us to convert a set of correlated variables in a lower number of uncorrelated 

factors (for technical details see Hair et al., 2010; Härdle and Simar, 2015; Johnson and 

Wichern, 2008). Therefore, factorial analysis is many times a means to an end rather than 

an end in itself (Johnson and Wichern, 2008), since the results can be used as intermediate 

inputs for other techniques, such as cluster analysis. 

An important issue is that both PCA and cluster analysis are sensitive to the use of different 

scales or measures, so it is initially necessary to standardize the variables (Hair et al., 2010; 

Johnson & Wichern, 2008). We follow the traditional calculation of Z scores -by default in 

several statistical software-, which consists in subtracting the mean to the original variables 

and then dividing them by the standard deviation. Once standardized, the mean equals zero 

and the standard deviation equals one. Meanwhile, the components or factor scores 

obtained from PCA are also standardized as Z scores and have the same characteristics by 

default, so they represent a good input for the following cluster analysis. Moreover, because 

of the form of calculation, Z scores are, precisely, a measure of provincial gaps regarding the 

mean in each indicator (as highlighted by López et al., 2013; Niembro, 2015), and therefore 

the principal components synthesize the provincial development gaps in each dimension. 

Before implementing PCA we need to take into account two other issues. Firstly, we reverse 

the Z scores for the indicators that have a negative nature. For example, in the case of 

health, if a province has a mortality rate higher than the average, this indicator must be 

considered as a negative gap. Secondly, we validate that the indicators included in each 
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dimension are adequate for the implementation of PCA (Table 2), checking Bartlett's test of 

sphericity and Kaiser-Meyer-Olkin measure of sampling adequacy (Hair et al., 2010; OECD, 

2008). 

In order to define how many components should be extracted, we follow the traditional 

Kaiser's criterion, which consists in keeping all the principal components with an eigenvalue 

bigger than one. In this sense, we only keep the first principal component in five of the seven 

dimensions, and its factor score represents the corresponding development gap. Instead, in 

the dimensions of education and infrastructure, we keep the first two principal components 

(Table 2). In line with the methodology proposed by Cicowiez (2003) and Martínez Pellitero 

et al. (2008a; 2008b), we combine these two principal components in a single measure by 

weighting them according to the proportion of the variance explained by each one, over the 

total or cumulative variance that they together explain. 

 

Table 2. Adequacy tests and components extracted by PCA 

 

Source: Own elaboration. 

 

While factor analysis is usually used to group variables based on existing correlation 

patterns, clustering methods aim to generate groups of objects or cases, according to the 

similarity or proximity along the different variables analyzed (Hair et al., 2010). Therefore, 

cluster analysis maximizes the homogeneity between the provinces included in each group 

and, at the same time, the heterogeneity between clusters (for technical details see Hair et 

Education Health
Infras-

tructure
ICT STI

Private 

developm.

Financial 

system 

0.664 0.767 0.567 0.773 0.653 0.775 0.632

Chi‐Square 1886.83 625.01 408.46 1263.27 806.41 1298.36 1347.05

Df 28 6 10 6 6 6 3

p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Number of 

components
2 1 2 1 1 1 1

Cumulative 

variance
73.51% 88.12% 74.11% 86.03% 67.52% 83.82% 82.84%

PC1 variance 53.87% 88.12% 42.92% 86.03% 67.52% 83.82% 82.84%

PC2 variance 19.64% - 31.19% - - - -

Kaiser‐Meyer‐Olkin Measure of 

Sampling Adequacy (KMO > 0.5)

Bartlett's Test   

of Sphericity

Kaiser criterion:    

Eigenvalues > 1
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al., 2010; Härdle and Simar, 2015; Johnson and Wichern, 2008; OECD, 2008). However, it 

is worth highlighting that this does not mean the conformation of territorial clusters, in the 

spatial sense of the word. 

Based on the development gaps previously obtained from PCA, we use cluster analysis to 

classify the provinces in different years, especially comparing the two extreme years of 2003 

and 2013 (in line with Koisova & Haviernikova, 2016; Quadrado et al., 2001b; Yang & Hu, 

2008). Since the use of different methods or distance measures can commonly lead to 

different solutions, we compare the clusters obtained using different hierarchical and non-

hierarchical methods (as argued by Argüelles et al., 2014; Del Campo et al., 2008; 

Hollanders et al., 2012; Niembro, 2017; Poledníková, 2014; Rovan & Sambt, 2003), in order 

to verify the consistency and robustness of the results (Hair et al., 2010; Johnson & Wichern, 

2008). Regarding distance measures, we use the Euclidean distance, the most usual for K-

Means, and the squared Euclidean distance, frequently applied in hierarchical techniques, 

such as average linkage, and especially recommended for Ward’s method.  

In hierarchical methods, one of the simplest and most common rules to define the number of 

clusters consists in analyzing the change in heterogeneity in each stage of the 

agglomerative process6 (Hair et al., 2010). Specifically, we used the agglomeration 

coefficient as the heterogeneity measure. This coefficient measures the distance at which 

clusters are formed -for the average linkage method- or the intra-cluster sum of squared 

errors -for Ward’s method-. This also helps us to define the starting point for K-Means, since 

in this non-hierarchical technique it is initially necessary to define the number of clusters to 

form.  

  

                                                           
6 When combining step by step different objects -in this case, provinces- and reducing the number of clusters, the 
heterogeneity inside these clusters tends to increase. If the heterogeneity measure shows a sudden increase 
when combining two clusters, we can decide not to take that step and keep the previous number of clusters as a 
final solution. 
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4. RESULTS 

4.1. Development gaps by province and geographic region 

In this section, we present the results obtained through PCA and the methodology previously 

described. Figure 1 and Table 3 show comparatively the (standardized) values for each 

development gap in the two extreme years of 2003 and 20137. In Figure 1 we exhibit the 

average gaps for each geographic region and in Table 3, the provincial gaps8. In Annex 1 we 

present a set of graphs for each dimension comparing 2003, 2008 -an intermediate year- 

and 2013, and we order the provinces by their gaps in 2013, without any former regional 

classification. 

A first aspect to highlight is the relative stability in both regional and provincial gaps between 

2003 and 2013, or in other words, the absence of deep changes during this decade9. The 

only exception seems to be the case of health, where the variability through time is bigger 

(see Annex 1) and also the difference between the most laggard region and the most 

advanced one. On the contrary, 3 of the 5 geographic regions remain near to the average 

(zero) in education, while the STI dimension shows similar values between the regions with 

positive gaps (3 of 5) and the ones with negative gaps (the other two).  

From the geographic perspective of Figure 1, two regions constantly show negative 

development gaps in all dimensions: firstly, the Argentine North East region (NEA, in 

Spanish), and secondly, the Argentine North West region (NOA, in Spanish). In general, 

development gaps are more pronounced in NEA, especially in education and health, and all 

the provinces of this region have near or similar negative gaps. Instead, there is more 

variability or heterogeneity between northwestern provinces, as shown for example in 

education and, to a lesser extent, in health (see Table 3). 

                                                           
7 For a matter of simplicity we only expose here the development gaps for these two years, but development 
gaps for the rest of the period have been also calculated. 
8 In Table 3 we highlight the negative development gaps according to a scale that reflects their seriousness: in 
light grey, gaps slightly negative (up to 0,25, a quarter of standard deviation); in an intermediate grey, negative 
gaps (between 0,25 and 1 standard deviation); and in dark grey, very negative gaps (over 1 standard deviation 
with respect to the average). 
9 Although the IDERP only offers a synthetic view of regional development, instead of a multidimensional one, it 
also shows that the ranking of geographic regions do not change between 2004 and 2013 (DINREP, 2015). 
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Figure 1. Development gaps by geographic region (2003 vs. 2013) 

 

Source: Own elaboration. 
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Table 3. Detail of provincial development gaps (2003 vs. 2013, standardized values) 

 

Source: Own elaboration. 

 

 

 

The Cuyo region presents an intermediate position, with several gaps around the average 

(zero). The most negative regional gap is in financial development, and to a lesser extent in 

education. However, the greatest problems within this region are generally observed in San 

Juan, which shows a situation quite different from the other two provinces (see Table 3). 

On the other hand, the Central and Patagonia regions generally show positive development 

gaps and they alternate the first place in the different dimensions. The Central region 

exhibits an infrastructure gap near to the average, while it has the leadership in education 

and financial development. Patagonia presents slightly positive gaps in education and 

financial development, but better results in the other dimensions. However, the relative 

2003 2013 2003 2013 2003 2013 2003 2013 2003 2013 2003 2013 2003 2013

NORTHEAST (NEA) -0.94 -0.87 -1.42 -1.48 -0.62 -0.70 -1.04 -0.94 -0.69 -0.83 -0.81 -0.81 -0.51 -0.57

 Chaco -0.77 -0.62 -2.31 -1.71 -0.60 -0.50 -1.05 -0.74 -0.88 -0.32 -0.70 -0.83 -0.43 -0.54

 Corrientes -0.93 -1.40 -0.91 -1.51 -0.52 -0.71 -0.81 -0.62 -0.68 -0.90 -0.77 -0.58 -0.47 -0.45

 Formosa -0.72 -0.62 -1.81 -1.82 -0.55 -0.75 -1.27 -1.29 -0.58 -1.19 -1.24 -1.32 -0.65 -0.73

 Misiones -1.35 -0.83 -0.68 -0.88 -0.81 -0.84 -1.04 -1.11 -0.61 -0.92 -0.54 -0.49 -0.50 -0.55

NORTHWEAST (NOA) -0.21 -0.14 -0.42 -0.31 -0.37 -0.47 -0.79 -0.88 -0.76 -0.57 -0.64 -0.63 -0.49 -0.54

 Catamarca 0.33 0.06 0.40 0.71 0.06 0.43 -0.65 -0.63 -0.87 -0.56 -0.57 -0.50 -0.50 -0.56

 Jujuy -0.25 0.24 -0.90 -0.21 -0.82 -0.93 -0.93 -1.03 -1.11 -1.06 -0.77 -0.82 -0.58 -0.59

 La Rioja -0.11 0.05 -0.89 -0.84 -0.04 -0.11 -0.47 -0.37 -1.00 -0.06 -0.47 -0.73 -0.30 -0.49

 Salta -0.20 -0.46 -0.40 -0.89 -0.27 -0.65 -0.89 -1.11 -0.47 -0.81 -0.51 -0.30 -0.54 -0.52

 Santiago del Estero -1.09 -1.13 0.11 -0.36 -0.74 -0.87 -1.24 -1.42 -1.30 -1.36 -1.03 -0.99 -0.56 -0.56

 Tucumán 0.09 0.39 -0.84 -0.30 -0.42 -0.67 -0.58 -0.73 0.18 0.40 -0.51 -0.43 -0.44 -0.51

CUYO -0.17 -0.25 0.21 0.46 -0.20 0.03 -0.11 0.06 0.50 0.43 -0.16 -0.07 -0.32 -0.35

 Mendoza 0.20 0.06 1.06 0.92 -0.24 0.03 0.06 0.08 -0.07 -0.03 0.07 0.19 -0.22 -0.29

 San Juan -0.66 -0.73 -0.35 -0.58 -0.50 -0.25 -0.32 -0.66 0.06 0.11 -0.44 -0.28 -0.46 -0.52

 San Luis -0.05 -0.08 -0.08 1.04 0.14 0.33 -0.06 0.76 1.50 1.20 -0.11 -0.12 -0.28 -0.24

CENTRAL 0.75 0.63 0.69 0.31 -0.04 0.07 0.70 0.66 0.54 0.55 0.76 0.71 0.87 0.80

 CABA 2.76 2.61 1.85 1.41 0.12 0.27 2.76 1.77 3.41 3.08 3.99 3.88 4.35 4.25

 Buenos Aires 0.43 0.21 0.25 -0.28 -0.34 -0.13 0.54 0.61 0.25 0.23 -0.47 -0.46 -0.24 -0.28

 Córdoba 0.59 0.58 0.82 0.27 -0.20 -0.06 0.45 0.44 0.40 0.98 0.41 0.54 0.05 0.01

 Entre Ríos -0.14 -0.31 -0.10 0.00 -0.22 -0.19 -0.28 0.14 -0.78 -0.97 -0.21 -0.10 -0.16 -0.25

 La Pampa 0.49 0.47 0.89 0.59 0.45 0.53 0.36 0.45 -0.30 -0.45 0.45 0.22 1.11 0.98

 Santa Fe 0.38 0.23 0.43 -0.14 -0.05 0.01 0.35 0.58 0.26 0.44 0.36 0.18 0.09 0.12

PATAGONIA 0.20 0.26 0.69 0.92 1.11 1.01 1.01 0.98 0.52 0.43 0.61 0.59 0.15 0.35

 Chubut 0.09 0.13 0.06 0.76 2.05 1.67 0.68 0.79 0.33 0.24 0.56 0.27 0.35 0.41

 Neuquén 0.11 0.00 1.46 1.30 0.48 0.52 0.55 0.55 0.36 0.26 0.35 0.53 -0.08 0.20

 Río Negro -0.17 0.15 0.80 0.66 0.13 0.35 0.22 0.21 0.44 1.15 0.29 0.38 -0.21 -0.21

 Santa Cruz -0.14 0.07 -0.36 -0.07 1.75 1.65 1.22 1.25 0.29 0.10 0.66 0.43 0.32 0.23

 Tierra del Fuego 1.11 0.93 1.47 1.92 1.13 0.88 2.41 2.10 1.17 0.42 1.20 1.33 0.35 1.10

Private developm. Financial system
REGION / Province

Education Health Infrastructure ICT STI
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position of the different provinces within these regions is much more heterogeneous in the 

Central area than in Patagonia, as Table 3 shows. 

4.2. An alternative provincial classification through cluster analysis 

The above-mentioned heterogeneity within some geographic regions lets us propose an 

alternative classification, with the aim of grouping the provinces according to their 

development gaps. As highlighted in Figure 2, we opt for the formation of six clusters in most 

cases. Except for the average linkage method in 2003, where it seems pertinent to form 

seven groups. However, as we will see in Table 4, this only implies to distinguish one special 

case (San Luis) that in the other classifications belongs to cluster D. 

 

 

Figure 2. Change in heterogeneity by number of clusters 

 

Source: Own elaboration. 

 

Regardless of this particular case, some other clusters only have one or two provinces both 

in 2003 and 2013, such as cluster A with the Autonomous City of Buenos Aires (CABA, in 

Spanish), cluster B with Tierra del Fuego, and cluster C with Chubut and Santa Cruz. This is 

a very common situation in other studies of Latin American countries, where some sub-

national states usually present outstanding characteristics and are identified as particular 
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cases or clusters (Bernal Perez, 2018; Crespi & D’Este, 2011; Figueras et al., 2009; 

Niembro, 2017; Sánchez Tovar et al., 2014; Valdez-Lafarga & León-Balderrama, 2015; Vivar 

et al., 2010), and it also occurs within several European countries (Alberdi et al., 2016; 

Buesa et al., 2006; Jindrová, 2015; Kronthaler, 2005; Navarro & Gibaja, 2009; Poledníková, 

2014; Zitek & Klimova, 2016)10. 

Then, cluster D is formed by 8 Argentine provinces, a third of the total. Like San Luis 

province, La Pampa also appears as another possible border case, since it could be part of 

cluster C according to some techniques. However, as most of the empirical literature, we 

prioritize Ward's method. According to this clustering technique and also to the other two 

methods, cluster E includes 6 provinces in 2003 and 5 in 2013, because Salta moves to 

cluster F. The evolution of cluster F is also interesting, since 4 provinces appear near to the 

border with cluster E in 2003, as shown by its alternative location according to the other 

techniques. However, the situation is quite different in 2013, which could suggest that they 

have been consolidated within cluster F throughout this decade. 

  

                                                           
10 As these studies aim to analyze the situation of all the regions or spatial units within a country, it is not 
common to exclude the regions that are presumed statistically different from the rest, but rather these regions are 
usually recognized as separate cases or special clusters. 
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Table 4. Provinces by cluster, according to different methods (2003 vs. 2013) 

 

 Source: Own elaboration. 

 

The relative stability between the classifications with Ward’s method -except for the case of 

Salta that moves from cluster E to F- reveals the persistence of provincial inequalities along 

this decade. The heterogeneity between the six clusters obtained for 2003 and 2013 is also 

shown by the analysis of variance (Table 5), since the average of the different clusters is 

significantly different from each other, in all dimensions. 

  

 Provinces Average (7) Ward (6) K-Means (6)  Provinces Average (6) Ward (6) K-Means (6)

 CABA A A A  CABA A A A

 Tierra del Fuego B B B  Tierra del Fuego B B B

 Chubut C C C  Chubut C C C

 Santa Cruz C C C  Santa Cruz C C C

 La Pampa D D C  La Pampa C D C

 Buenos Aires D D D  Buenos Aires D D D

 Santa Fe D D D  Santa Fe D D D

 Córdoba D D D  Córdoba D D D

 Mendoza D D D  Mendoza D D D

 Neuquén D D D  Neuquén D D D

 Río Negro D D D  Río Negro D D D

 San Luis *D* D D  San Luis D D D

 Catamarca E E E  Catamarca E E E

 Entre Ríos E E E  Entre Ríos E E E

 La Rioja E E E  La Rioja E E E

 San Juan E E E  San Juan E E E

 Tucumán E E E  Tucumán E E E

 Salta E E E  Jujuy F F E

 Corrientes E F E  Chaco F F F

 Jujuy E F E  Corrientes F F F

 Misiones E F E  Formosa F F F

 Santiago del Estero E F E  Misiones F F F

 Chaco F F F  Salta F F F

 Formosa F F F  Santiago del Estero F F F

2003 2013
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Table 5. Analysis of variance (ANOVA) 

 

Source: Own elaboration. 
Significance level: * p<0,05; ** p<0,01; *** p<0,001. 

 

4.3. Re-reading regional development gaps 

The six clusters obtained give us the possibility to analyze regional development gaps from a 

new point of view and to define an empirical typology. As shown in Figure 3, the first three 

clusters -and the four provinces included there- correspond to special cases of developed 

provinces11. Firstly, the CABA (cluster A) presents very high positive gaps in almost all 

dimensions -especially in education, STI, financial and business development-, and in 

second place appears Tierra del Fuego (cluster B)12. Meanwhile, cluster C is generally 

behind these two special provinces, except for the infrastructure dimension. 

On the other hand, cluster D gathers the other developed provinces (ODP). In general, this 

cluster shows positive development gaps but slightly over the average. However, in some 

dimensions, such as education, health, and STI, cluster D presents higher values than 

cluster C.  

Finally, clusters E and F show negative development gaps in all dimensions. However, while 

cluster E brings together some underdeveloped provinces (UP), cluster F gathers the least 

                                                           
11 We recognize that development and underdevelopment are relative concepts. In this case, they are only used 
to compare between Argentine provinces. Within a same (developing) country, we can say that one province is 
relatively developed in comparison with the others, but this does not mean that this province has similar 
characteristics to a developed country. 
12 At the beginning of the nineties these jurisdictions were the last to obtain their autonomy from national 
government and the capacity to elect their own governors. Moreover, they represent realities and economies with 
a strong urban nature, which is obvious for the CABA, but is also the case of Tierra del Fuego, since its 
population is highly concentrated in two major cities, Río Grande and Ushuaia. 

Degrees of 

freedom

2003 2013 2003 & 2013 2003 2013 2003 2013

Education 13.791 11.377 5 2.758 2.275 28.119*** 15.056***

Health 17.390 16.283 5 3.478 3.257 9.506*** 9.062***

Infrastructure 11.597 10.731 5 2.319 2.146 40.743*** 31.299***

ICT 24.395 19.933 5 4.879 3.987 97.733*** 49.449***

STI 20.019 17.846 5 4.004 3.569 19.848*** 14.866***

Private developm. 23.782 22.273 5 4.756 4.455 76.041*** 46.789***

Financial system 21.950 22.813 5 4.390 4.563 49.666*** 59.556***

Dimension
Sum of squares Mean square F



 

This article is protected by copyright. All rights reserved. 

developed provinces (LDP), because of the relative magnitude of their gaps. In general, the 

negative development gaps of cluster F more than double those of cluster E, except for 

financial development, where they are relatively similar. It is worth mentioning that these 

comments are independent of the inclusion of Salta in Cluster E for 2003 and, then, in 

Cluster F for 2013, as shown in Figure 4. 

Figure 3. Development gaps by cluster (2003 vs. 2013) 

 

Source: Own elaboration. Note *: Includes Salta province. 

 

In Figure 4, we leave aside the special cases (clusters A, B, and C) and concentrate on 

clusters D, E, and F, which account for 20 of the 24 Argentine provinces. Between 2003 and 

2013, the ODP and UP have maintained or improved their development gaps in most 

dimensions, with the exceptions of health -and, to a lesser extent, of education- in cluster D 

and of financial development in cluster E. On the contrary, improvements seem to have been 

very limited in the LDP, a group that needs much bigger progress to reduce its negative 

development gaps. We only observe some degree of improvement in education and 

business development but in parallel some setbacks in STI and infrastructure.  
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Figure 4. Evolution of development gaps (clusters D, E, and F) 

 

Source: Own elaboration.  

 

At this point, we believe that the empirical typology derived from cluster analysis represents 

an improvement for the study of regional development gaps. The traditional geographic 

regions usually end up hiding some heterogeneity within them, as shown in Figure 5 and 

Table 6. In the Central region, as in the country in general, we can highlight the special case 

of the CABA, which presents a very high development level compared to the rest of the 

country, something very common in the case of the Capital cities or metropolitan areas in 

Latin America. Within the same region, we also find four other developed provinces, but also 

one province (Entre Ríos) that presents some degree of underdevelopment. Meanwhile, 

along the clusters with two or more provinces, Entre Ríos is the only case -or the exception- 

that is not contiguous to the other provinces of the same type. 
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Figure 5. Maps of Argentine provinces, geographic regions, and clusters typology 

 

 Source: Own elaboration. 

 

 

 

Something similar occurs in the Cuyo region, with two developed provinces and one 

underdeveloped (San Juan), according to our typology. While all Patagonian provinces can 

be understood as developed, one of them has some outstanding characteristics (similarly to 

the CABA) and two other provinces also represent special cases. On the contrary, the NOA 

region includes the rest of the underdeveloped provinces and some of the least developed 

ones. Only in the case of the NEA region all the provinces are situated in the same cluster, 

specifically the one of LDP. 

Although we must recognize that identifying which specific policies should be employed in 

each location requires further in-deep studies, Table 6 offers an aggregated or summarized 

view about some general priorities, showing the differences between the negative 
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development gaps for each geographic region and for each alternative cluster. In the last 

row and column, the dimensions with strong negative development gaps are highlighted in 

bold, while the others are weak gaps (according to the previous Figures 1 and 3). From a 

geographic perspective, the Central and Patagonia regions have practically no negative 

gaps, except for some weaknesses in infrastructure in the central area. However, according 

to our typology, the absence of negative gaps is limited to the special cases of the CABA 

and Tierra del Fuego (clusters A and B) and, to a lesser extent, to cluster C, where Chubut 

and Santa Cruz show some little problems in education and health. For the ODP or cluster D 

-a group that also includes two provinces from the Cuyo region-, financial development 

seems a priority, and some progress in infrastructure can still be made. 

On the other hand, the NOA and NEA regions, as well as clusters E and F, have negative 

gaps in all the dimensions. Nevertheless, there are differences between the three most 

worrying dimensions -the most negative gaps in each case-, at the same time that the group 

of UP is not only limited to northern provinces. 

 

Table 6. Differences between clusters and geographic regions 

 

Source: Own elaboration.  
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5. CONCLUSIONS 

Latin America is known as one of the most unequal regions in the world and these 

inequalities are reflected within the countries, in terms of deep spatial inequalities. In the 

case of Argentina, the inequalities between geographic regions and provinces have been a 

historical problem.  

In order to design regional development policies, it is necessary to have a good diagnosis of 

regional and provincial development gaps. This can help to define the location of policy 

priorities and to guide funds and promotion policies with more spatial equity in mind. 

Throughout this article, we seek to contribute with a multidimensional view of provincial 

development gaps in Argentina, instead of the synthetic approach of some indexes like the 

IDERP. In this sense, we built a large database, covering seven development dimensions, 

and we applied different multivariate analysis techniques to overcome some limitations found 

in previous studies.  

One of the results shown along this article is the stability or persistence of provincial 

development gaps throughout the period 2003-2013. Although this period could be 

considered as a won decade due to some good socio-economic results in the national 

aggregate -for example, GDP growth, reduction of unemployment and poverty, among 

others-, in terms of spatial inequalities it seems that Argentina has lost an opportunity to 

reverse its deep regional gaps. Despite the many differences with the IDERP, it is worth 

noting that its ranking of geographic regions has not changed throughout this decade 

(DINREP, 2015). 

Moreover, cluster analysis reveals the consolidation of provincial inequalities between 2003 

and 2013, especially for the worrying cases of the least developed provinces. Undoubtedly, 

this group of provinces must be at the forefront of political priorities to achieve a more 

equitable regional development. The evolution of their development gaps during this decade 

has been very limited, with few and reduced improvements and, what is still worse, some 

setbacks in their already negative gaps. These provinces seem to be immersed in a deep 
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underdevelopment trap. Therefore, they need a comprehensive set of public policies that 

tackle the negative gaps in each and all development dimensions. 

The limitations or problems of the classification in geographic regions are another lesson of 

this study. Since Argentine official statistics and indexes, like the IDERP, generally use this 

classification, it could obscure or confuse the real levels of regional development or the 

composition of each development gap. For example, while all provinces from the NEA region 

are classified as LDP, according to our typology, this group also includes some northwestern 

(NOA) provinces. Meanwhile, we classify another part of the NOA region as underdeveloped 

provinces, but they do not show such a critical situation as northeastern (NEA) provinces or 

the LDP. These geographic heterogeneities are deepened if we take into account that one 

province from the Cuyo region and another one from the Central region also appear within 

the UP. In this sense, if policy-makers only focus, as it is common, in Argentina’s north area 

-the NEA and NOA regions-, this could obscure the existence of differences within this big 

area and also ignore some provinces from other geographic regions that have some similar 

characteristics and thus require similar policies. 

As the typology proposed in this article is based on different provincial development gaps, it 

can be used as an alternative instrument for the design, evaluation, and prioritization of 

regional development policies. Obviously, this type of exercise and their results are 

dependent on data availability, their update over time, the introduction or subtraction of 

different dimensions, the use of different statistical techniques or regionalization methods, 

among other aspects which represent interesting research avenues in the future. In this 

sense, the typology proposed must not be interpreted as a definitive or unquestionable 

classification. On the contrary, we expect that this article could stimulate the analysis of 

spatial inequalities in Argentina, as well as the debate about the public policies needed to 

tackle regional development gaps. 

ORCID 

Andrés Niembro, https://orcid.org/0000-0003-1449-6361  

https://orcid.org/0000-0003-1449-6361


 

This article is protected by copyright. All rights reserved. 

ACKNOWLEDGEMENTS 

We thank the three anonymous reviewers for their valuable comments and suggestions. 

Naturally, we are solely responsible for any remaining mistake. 

REFERENCES 

Aboal, D., Lanzilotta, B., Pereyra, M., & Queraltó, M. P. (2018). Análisis de las inequidades 
territoriales a partir de indicadores sintéticos. Montevideo, Uruguay: Dirección de 
Descentralización e Inversión Pública. 

Acevedo, M. C., Borensztein, E., & Lennon, J. (2019). Development gaps: Methodological 
innovations and inclusion of private sector indicators. Technical Note No. 17. IDB 
Development through the Private Sector Series. Inter-American Development Bank 
(IDB).   

Alavi, R., & Ramadan, A. (2008). Narrowing development gaps in ASEAN. Journal of 
Economic Cooperation, 29(1), 29-60.  

Alberdi, X., Gibaja, J. J., & Parrilli, M. (2016). Innovation gaps: A typology for Spain. In M. 
Parrilli, R. Fitjar & A. Rodríguez-Pose (Eds.), Innovation drivers and regional 
innovation strategies. New York, London: Routledge. 

Albrieu, R., & Fanelli, J. M. (2008). Diagnóstico de crecimiento para la Argentina desde una 
perspectiva regional. In J. M. Fanelli (Ed.), Diagnóstico de crecimiento para el 
Mercosur: La dimensión regional y la competitividad. Montevideo, Uruguay: Red 
Mercosur de Investigaciones Económicas. 

Antunez, K., Baccaïni, B., Guérois, M., & Ysebaert, R. (2017). Disparities and territorial 
discontinuities in France with its new regions: A multiscalar and multidimensional 
interpretation. Économie et Statistique, 497(1), 19-41.  

Argüelles, M., Benavides, C., & Fernández, I. (2014). A new approach to the identification of 
regional clusters: Hierarchical clustering on principal components. Applied 
Economics, 46(21), 2511-2519.  

Aroca, P., & Atienza, M. (2016). Spatial concentration in Latin America and the role of 
institutions. Investigaciones Regionales - Journal of Regional Research, 36, 233-253.  

Assunção, R. M., Neves, M. C., Câmara, G., & da Costa Freitas, C. (2006). Efficient 
regionalization techniques for socio-economic geographical units using minimum 
spanning trees. International Journal of Geographical Information Science, 20(7), 
797-811.  

Aumayr, C. (2006). European region types: A cluster analysis of European NUTS 3 regions. 
46th Congress of the European Regional Science Association (ERSA), Volos, 
Greece.   

Barbieri, G. A., Benassi, F., Mantuano, M., & Prisco, M. R. (2019). In search of spatial 

justice. Towards a conceptual and operative framework for the analysis of inter‐and 

intra‐urban inequalities using a geo‐demographic approach. The case of Italy. 

Regional Science Policy & Practice, 11(1), 109-121.  

Barrios, S., & Strobl, E. (2009). The dynamics of regional inequalities. Regional Science and 
Urban Economics, 39(5), 575-591.  

Bernal Perez, P. (2018). Taxonomía de los sistemas regionales de innovación en el Perú. 
Master Thesis. Lima, Peru: Universidad Peruana Cayetano Heredia. 



 

This article is protected by copyright. All rights reserved. 

Bin, P. (2016). Dynamic development of regional disparity in mainland China: An 
experimental study based on a multidimensional index. Sustainability, 8(12), 1-28.  

Borello, J. (2016). Regional disparities in Argentina: Old and emerging issues. Regions 
Magazine, 301(1), 16-18.  

Borello, J., González, L., Pereira, M., & Robert, V. (2016). Evolución de la actividad 
económica argentina desde una perspectiva territorial, 2004-2012. Serie Estudios y 
Perspectivas No. 50. ECLAC-United Nations.  

Borensztein, E., Miller, S., Sánchez, G., & Valenzuela, P. (2014). Development diagnostics 
for the Southern Cone. IDB Working Paper Series No. IDB-WP-516. Inter-American 
Development Bank (IDB).   

Brauksa, I. (2013). Use of cluster analysis in exploring economic indicator. Differences 
among regions: The case of Latvia. Journal of Economics, Business and 
Management, 1(1), 42-45.  

Brooks, D., Hasan, R., Lee, J.-W., Son, H., & Zhuang, J. (2010). Closing development gaps: 
Challenges and policy options. ADB Economics Working Paper Series No. 209. 
Asian Development Bank (ADB).   

Buesa, M., Heijs, J., Martínez Pellitero, M., & Baumert, T. (2006). Regional systems of 
innovation and the knowledge production function: The Spanish case. Technovation, 
26(4), 463-472.  

Bui, T. G., & Vo, T. T. (2007). Approach to development gaps in ASEAN: A Vietnamese 
perspective. ASEAN Economic Bulletin, 24(1), 164-180.  

Caballero-Anthony, M. (2006). Bridging development gaps in Southeast Asia: Towards an 
ASEAN community. UNISCI Discussion Papers No. 11.   

Cahill, M. B., & Sánchez, N. (2001). Using principal components to produce an economic 
and social development index: An application to Latin America and the US. Atlantic 
Economic Journal, 29(3), 311-329.  

Cao, H., & Vaca, J. (2006). Desarrollo regional en la Argentina: La centenaria vigencia de un 
patrón de asimetría territorial. EURE, XXXII(95), 95-111.  

Capello, M., Figueras, A., Freille, S., & Moncarz, P. (2013). The role of federal transfers in 
regional convergence in human development indicators in Argentina. Investigaciones 
Regionales-Journal of Regional Research, 27, 33-63.  

Carvalho, A. X., Da Mata, D., & Resende, G. M. (2008). Clusterização dos municípios 
brasileiros. In A. X. Carvalho, C. W. Albuquerque, J. A. Mota & M. Piancastelli (Eds.), 
Dinâmica dos Municípios. Brasilia: IPEA. 

Castro, L., Rozemberg, R., & Lotitto, E. (2014). Diagnóstico de crecimiento con equidad de 
la Ciudad Autónoma de Buenos Aires. Working Paper No.124. Buenos Aires: Centro 
de Implementación de Políticas Públicas para la Equidad y el Crecimiento (CIPPEC).   

CEP (2007). Contenido tecnológico de las exportaciones argentinas 1996-2007. Tendencias 
de upgrading intersectorial. Buenos Aires: Centro de Estudios para la Producción 
(CEP).   

Chisari, O. E., Corso, E. A., Fanelli, J. M., & Romero, C. A. (2007). Growth diagnostics for 
Argentina. Buenos Aires: Centro de Estudios de Estado y Sociedad (CEDES).   

Cicowiez, M. (2003). Caracterización economico-social de las provincias argentinas. 
Documento de Federalismo Fiscal No. 5. La Plata, Argentina: Universidad Nacional 
de La Plata, Facultad de Ciencias Económicas.   

Crespi, G., & D’Este, P. (2011). Análisis cuantitativo: La importancia del territorio en la 
conformación de los Sistemas Regionales de Innovación. In J. J. Llisterri & C. 
Pietrobelli (Eds.), Los Sistemas Regionales de Innovación en América Latina. 
Washington DC: Inter-American Development Bank (IDB). 



 

This article is protected by copyright. All rights reserved. 

Cuadrado-Roura, J. R., & Aroca, P. (Eds.). (2013). Regional problems and policies in Latin 
America. New York: Springer. 

Czudec, A., Kata, R., & Wosiek, M. (2019). Reducing the development gaps between 
regions in Poland with the use of European Union funds. Technological and 
Economic Development of Economy, 25(3), 447-471.  

Del Campo, C., Monteiro, C. M., & Soares, J. O. (2008). The European regional policy and 
the socio-economic diversity of European regions: A multivariate analysis. European 
Journal of Operational Research, 187(2), 600-612.  

DINREP (2015). Indicador de Desarrollo Relativo Provincial (IDERP). Resultados 
regionales. Evolución en el período 2004-2013. Buenos Aires: Dirección Nacional de 
Relaciones Económicas con las Provincias (DINREP). 

DNAP (2019). Indicador de Desarrollo Relativo Provincial (IDERP). Resultados regionales. 
Evolución en el período 2004-2018. Buenos Aires: Dirección Nacional de Asuntos 
Provinciales (DNAP). 

Duque, J. C., Anselin, L., & Rey, S. J. (2012). The Max-P regions problem. Journal of 
Regional Science, 52(3), 397-419.  

ECLAC. (2010). Time for equality: Closing gaps, opening trails. Santiago, Chile: United 
Nations. 

ECLAC. (2012). Middle-income countries: A structural gap approach. Santiago, Chile: United 
Nations. 

ECLAC. (2015a). Complejos productivos y territorio en la Argentina: Aportes para el estudio 
de la geografía económica del país. Santiago, Chile: United Nations. 

ECLAC. (2015b). Panorama del desarrollo territorial en América Latina y el Caribe, 2015: 
Pactos para la igualdad territorial. Santiago, Chile: United Nations. 

ECLAC. (2016a). El enfoque de brechas estructurales de desarrollo y los Objetivos de 
Desarrollo Sostenible aplicado al análisis de las provincias argentinas: Documento 
metodológico. Serie Estudios y Perspectivas -Buenos Aires- No. 48. ECLAC-United 
Nations.   

ECLAC. (2016b). Horizons 2030: Equality at the centre of sustainable development. 
Santiago, Chile: United Nations. 

ECLAC. (2016c). Territorio y desarrollo en la Argentina: Las brechas estructurales de 
desarrollo en la provincia de Tucumán. Santiago, Chile: United Nations. 

ECLAC. (2017a). Panorama del desarrollo territorial en América Latina y el Caribe, 2017: 
Agendas globales de desarrollo y planificación multinivel. Santiago, Chile: United 
Nations. 

ECLAC. (2017b). Territorio y desarrollo en la Argentina: Las brechas estructurales de 
desarrollo en la provincia del Chaco. Santiago, Chile: United Nations. 

ECLAC. (2018). Territorio y desarrollo en la Argentina: Las brechas estructurales de 
desarrollo en la provincia de Formosa. Santiago, Chile: United Nations. 

ECLAC. (2019). Territorio y desarrollo en la Argentina: Las brechas estructurales de 
desarrollo en la provincia de Buenos Aires. Santiago, Chile: United Nations. 

Figueras, A. J., Capello, M., & Arrufat, J. L. (2007). Regionalización: Una posibilidad de 
territorialización por proximidad. Actualidad Económica, 17(61), 21-32.  

Figueras, A. J., Capello, M., & Moncarz, P. (2009). Un ejercicio de agrupación territorial: 
Ensayo académico con vistas a salvar problemas. Ensayos de Política Económica, 
3, 65-84.  

Gbohoui, W., Lam, W. R., & Lledo, V. (2019). The great divide: Regional inequality and fiscal 
policy. IMF Working Paper No. 19/88. International Monetary Fund (IMF).   



 

This article is protected by copyright. All rights reserved. 

Gervasoni, C., & Peruzzotti, E. (2015). Introducción: La larga década kirchnerista, ¿ganada, 
perdida o desperdiciada? In C. Gervasoni & E. Peruzzotti (Eds.), ¿Década ganada?: 
Evaluando el legado del kirchnerismo. Buenos Aires: Debate. 

Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate data analysis. London: 
Pearson. 

Haq, R., & Zia, U. (2013). Multidimensional wellbeing: An index of quality of life in a 
developing economy. Social Indicators Research, 114(3), 997-1012.  

Härdle, W., & Simar, L. (2015). Applied multivariate statistical analysis. New York: Springer. 

Hausmann, R., Rodrik, D., & Velasco, A. (2005). Growth diagnostics. John F. Kennedy 
School of Government, Harvard University.   

Heidenreich, M., & Wunder, C. (2008). Patterns of regional inequality in the enlarged 
Europe. European Sociological Review, 24(1), 19-36.  

Hollanders, H., Derbyshire, J., Lewney, R., Tijssen, R., Tarantola, S., & Rivera, L. (2012). 
Regional Innovation Scoreboard 2012-Methodology Report. European Commission. 

Iammarino, S., Rodríguez-Pose, A., & Storper, M. (2018). Regional inequality in Europe: 
Evidence, theory and policy implications. Journal of Economic Geography, 19(2), 
273-298.  

IIEBCC. (2008). Índice de Competitividad Provincial 2008. Córdoba, Argentina: Instituto de 
Investigaciones Económicas de la Bolsa de Comercio de Córdoba (IIEBCC). 

IIEBCC. (2010). Índice de Competitividad Provincial de la República Argentina: Medición 
2010. Córdoba, Argentina: Instituto de Investigaciones Económicas de la Bolsa de 
Comercio de Córdoba (IIEBCC). 

IIEBCC. (2012). Índice de Competitividad Provincial de la República Argentina: Medición 
2012. Córdoba, Argentina: Instituto de Investigaciones Económicas de la Bolsa de 
Comercio de Córdoba (IIEBCC). 

Jindrová, A. (2015). Application of multivariate statistical methods in the analysis of Czech 
population life quality with attention to regional differentiation. Acta Universitatis 
Agriculturae et Silviculturae Mendelianae Brunensis, 63(5), 1671-1678.  

Johnson, R., & Wichern, D. (2008). Applied multivariate statistical analysis. London: 
Pearson. 

Jurado, A., & Perez-Mayo, J. (2012). Construction and evolution of a multidimensional well-
being index for the Spanish regions. Social Indicators Research, 107(2), 259-279.  

Kaldewei, C. (2016). Las brechas estructurales en los países de renta media: 
Consideraciones para un diagnóstico a nivel de país. Serie Financiamiento del 
Desarrollo No. 258. ECLAC-United Nations.   

Kanbur, R., López Calva, L. F., & Venables, A. (2005). Symposium on spatial inequality in 
Latin America. Cuadernos de Economía, 42, 133-136.  

Kanbur, R., Venables, A., & Wan, G. (2006). Spatial disparities in human development: 
Perspectives from Asia. United Nations University Press. 

Kessler, G. (2014). Controversias sobre la desigualdad: Argentina, 2003-2013. Buenos 
Aires: Fondo de Cultura Económica. 

Koisova, E., & Haviernikova, K. (2016). Evaluation of selected regional development 
indicators by means of cluster analysis. Actual Problems of Economics, 184(10), 
434-443.  

Kronthaler, F. (2005). Economic capability of East German regions: Results of a cluster 
analysis. Regional Studies, 39(6), 739-750.  

Kulfas, M. (2016). Los tres kirchnerismos: Una historia de la economía argentina, 2003-
2015. Buenos Aires: Siglo XXI. 



 

This article is protected by copyright. All rights reserved. 

López, A., Niembro, A., & Ramos, D. (2013). Diagnóstico de desarrollo para Argentina. 
Working Paper No. 51. Buenos Aires: Centro de Investigaciones para la 
Transformación (CENIT).  

López, A., Niembro, A., & Ramos, D. (2014). Diagnóstico de (brechas de) desarrollo para 
Argentina: En “estado crítico” a fines de los 2000. Revista de Economía Política de 
Buenos Aires, 13, 9-26.  

Loschky, A. (2010). Reviewing the nomenclature for high-technology – The sectoral 
approach. European Commission-Joint Research Centre (JRC). Institute for the 
Protection and Security of the Citizen (IPSC) Econometrics and Applied Statistics 
Unit.   

Mahmood, K., & Ahmed, R. (2014). Regional diversity and development between the 
southern provinces of Pakistan: A principal component analysis. Human 
Geographies, 8(1), 17-26.  

Martínez-Galarraga, J., Rosés, J. R., & Tirado, D. A. (2015). The long-term patterns of 
regional income inequality in Spain, 1860–2000. Regional Studies, 49(4), 502-517.  

Martínez Pellitero, M., Buesa, M., & Heijs, J. (2008a). The IAIF index for European regional 
innovations systems. Working Paper No. 61. Instituto de Análisis Industrial y 
Financiero (IAIF), Universidad Complutense de Madrid.   

Martínez Pellitero, M., Buesa, M., Heijs, J., & Baumert, T. (2008b). A novel way of 
measuring regional systems of innovatios: Factor analysis as a methodological 
approach. Working Paper No. 60. Instituto de Análisis Industrial y Financiero (IAIF), 
Universidad Complutense de Madrid.   

Mat Basir, S., & Abd Aziz, S. N. (2018). Development gaps in ASEAN as crucial security 
issues: A challenge to ASEAN integration. ASEAN Journal of Legal Studies, 1(1), 28-
35.  

McGillivray, M., & Carpenter, D. (Eds.). (2013). Narrowing the development gap in ASEAN: 
Drivers and policy options. New York: Routledge. 

Menon, J. (2013). Narrowing the development divide in ASEAN: The role of policy. 
Asian‐Pacific Economic Literature, 27(2), 25-51.  

Meyer, D., De Jongh, J., & Meyer, N. (2016). The formulation of a composite regional 
development index. International Journal of Business and Management Studies, 8(1), 
100-116.  

Milanovic, B. (2005). Half a world: Regional inequality in five great federations. Journal of the 
Asia Pacific Economy, 10(4), 408-445.  

Nakhaei, M., Hoseinzadeh Dalir, K., Ali Khamri, H., Doosti, A., & Abbasian, M. (2014). An 
analysis of regional inequalities in West Azerbaijan with emphasis on socio-cultural 
factors. European Online Journal of Natural and Social Sciences, 3(4), 354-365.  

Navarro, M., & Gibaja, J. J. (2009). Las tipologías en los sistemas regionales de innovación. 
El caso de España. Ekonomiaz, 70(1), 240-281.  

Niembro, A. (2015). Las brechas territoriales del desarrollo argentino: Un balance (crítico) de 
los años 2000. Desarrollo Económico, 55(215), 21-47.  

Niembro, A. (2017). Hacia una primera tipología de los sistemas regionales de innovación 
en Argentina. Investigaciones regionales - Journal of Regional Research, 38, 117-
149.  

Niembro, A. (2020). Las disparidades entre los sistemas regionales de innovación en 
Argentina durante el periodo 2003-2013. Economía, Sociedad y Territorio, 19(62), 
781-816. 

Niembro, A., Dondo, M., & Civitaresi, H. M. (2016). La manifestación territorial de las 
desigualdades socioeconómicas en Argentina: Del diagnóstico a las políticas 
públicas. Población y Sociedad, 23(1), 79-123. 



 

This article is protected by copyright. All rights reserved. 

Nuñez Miñana, H. (1972). Indicadores de desarrollo regional en la República Argentina: 
Resultados preliminares. Documento Interno No. 10. Universidad Nacional de La 
Plata, Facultad de Ciencias Económicas.   

OECD. (2008). Handbook on constructing composite indicators. Methodology and user 
guide. Paris: OECD. 

Onofrei, M., & Cigu, E. (2017). Overview on regional economic development gaps across the 
EU. CES Working Papers, 9(3), 272-292.  

Pardo Beltrán, E. (2014). Diagnóstico del desarrollo en países de renta media a partir de las 
brechas estructurales: El caso de América Latina y el Caribe. Serie Financiamiento 
del Desarrollo No. 252. ECLAC-United Nations.   

Parente, F. (2019). A multidimensional analysis of the EU regional inequalities. Social 
Indicators Research, 143(3), 1017-1044.  

Pereira, G. A., & Moreira, T. B. S. (2020). A proposal to redesign the map of the regions of 
Brazil: Agglomerating neighbouring and socioeconomically homogeneous 
municipalities. Regional Science Policy & Practice, 12(1), 167-183.  

Piracha, M., Tani, M., & Vaira-Lucero, M. (2016). Social capital and immigrants' labour 
market performance. Papers in Regional Science, 95(1), 107-126.  

Poledníková, E. (2014). Regional classification: The case of the Visegrad Four. Ekonomická 
Revue - Central European Review of Economic Issues, 17, 25-37.  

Porto, A. (1995). Indicadores de desarrollo regional en la República Argentina: Más de dos 
décadas después. In A. Porto (Ed.), Finanzas públicas y economía espacial. La 
Plata, Argentina: Universidad Nacional de La Plata. 

Porto, A., & Elizagaray, A. (2011). Regional development, regional disparities and public 
policies in Argentina: A long-run view. In W. Baer & D. Fleischer (Eds.), The 
economies of Argentina and Brazil: A comparative perspective. Cheltenham, UK: 
Edward Elgar. 

Qi, Y. (2015). A study on differences of China’s regional economic development level based 
on cluster analysis. MATEC Web of Conferences, 22, 1-5.  

Quadrado, L., Heijman, W., & Folmer, H. (2001a). multidimensional analysis of regional 
inequality: The case of Hungary. Social Indicators Research, 56, 21-42.  

Quadrado, L., Loman, S., & Folmer, H. (2001b). Multi-dimensional analysis of regional 
inequality: The case of higher educational facilities in Spain. Papers in Regional 
Science, 80(2), 189-209.  

Rasic, I. (2005). Uncovering regional disparities - The use of factor and cluster analysis. 
Economic Trends and Economic Policy, 15(105), 52-77.  

RIMISP. (2012). Poverty and inequality: Latin American Report 2011. Santiago, Chile: 
RIMISP - Latin American Center for Rural Development. 

RIMISP. (2014). Poverty and inequality: Latin American Report 2013. Santiago, Chile: 
RIMISP - Latin American Center for Rural Development. 

RIMISP. (2016). Poverty and inequality: Latin American Report 2015. Santiago, Chile: 
RIMISP - Latin American Center for Rural Development. 

RIMISP. (2018). Poverty and inequality: Latin American Report 2017. Santiago, Chile: 
RIMISP - Latin American Center for Rural Development. 

Rovan, J., & Sambt, J. (2003). Socio-economic differences among Slovenian municipalities: 
A cluster analysis approach. In A. Ferligoj & A. Mrvar (Eds.), Developments in 
applied statistics. Ljubljana: FDV. 

Sánchez, G., & Butler, I. (2008). Competitiveness and growth in Argentina: Appropriability, 
misallocation or disengagement? Córdoba, Argentina: IERAL-Fundación 
Mediterránea.   



 

This article is protected by copyright. All rights reserved. 

Sánchez Tovar, Y., García Fernández, F., & Mendoza Flores, E. (2014). Determinantes de 
la capacidad de innovación regional en México: Una tipología de las regiones. 
Región y Sociedad, 26(61), 118-158.  

Sen, A. (1999). Development as freedom. New York: Oxford University Press. 

Sinitsina, I. (2012). The development gap between the CIS and EU. In M. Dabrowski & M. 
Maliszewska (Eds.), EU Eastern neighborhood. Economic potential and future 
development. London: Springer. 

Stiglitz, J., Sen, A., & Fitoussi, J. P. (2009). The measurement of economic performance and 
social progress revisited: Reflections and overview. OFCE Working Paper No. 2009-
33. OFCE-Centre de recherche en économie de Sciences Po.   

Tezanos Vázquez, S. (2012). Conglomerados de desarrollo en América Latina y el Caribe: 
Una aplicación al análisis de la distribución de la asistencia oficial para el desarrollo. 
Serie Financiamiento del Desarrollo No. 241. ECLAC-United Nations.   

Todaro, M. (2000). Economic development. New York: Addison-Wesley Longman. 

UNDP. (1990). Human Development Report 1990. New York: Oxford University Press. 

Valdez-Lafarga, C., & León-Balderrama, J. I. (2015). Hacia una taxonomía de los sistemas 
regionales de innovación en México. Economía, Sociedad y Territorio, 15(48), 517-
553.  

Velázquez, G. A. (2001). Geografía, calidad de vida y fragmentación en la Argentina de los 
noventa. Tandil, Argentina: Centro de Investigaciones Geográficas. 

Velázquez, G. A. (2008). Geografía y bienestar: Situación local, regional y global de la 
Argentina luego del censo de 2001. Buenos Aires: EUDEBA. 

Velázquez, G. A. (Ed.). (2016). Geografía y calidad de vida en la Argentina: Análisis regional 
y departamental, 2010. Tandil, Argentina: Universidad Nacional del Centro de la 
Provincia de Buenos Aires. 

Velázquez, G. A., de F. Carvalho, C., Carvalho, E., & Gómez Lende, S. (2004). Cambios en 
la calidad de vida de los argentinos entre 1991 y 2001: una primera aproximación a 
escala provincial. Revista Org & Demo, 5(2), 211-228.  

Velázquez, G. A., Mikkelsen, C., Linares, S., & Celemín, J. P. (2014). Calidad de vida en 
Argentina. Ranking del bienestar por departamentos (2010). Tandil, Argentina: 
Centro de Investigaciones Geográficas. 

Vivar, M., Garrido, R., & Gallo, M. T. (2010). Los sistemas regionales de innovación: Una 
caracterización para el caso de Chile. International Meeting on Regional Science, 
Badajoz - Elvas.   

Wei, Y. D. (2015). Spatiality of regional inequality. Applied Geography, 61, 1-10.  

Windhani, K., & Hardoyono, F. (2017). Regional inequality based on infrastructure indicators 
using principal component analysis (PCA). Eko-Regional, 12(2), 20-29.  

Yang, Y., & Hu, A. (2008). Investigating regional disparities of China’s human development 
with cluster analysis: A historical perspective. Social Indicators Research, 86(3), 417-
432.  

Zitek, V., & Klimova, V. (2016). Peripheral innovation systems in the Czech Republic at the 
level of the NUTS3 regions. Agricultural Economics, 62(6), 260-268.  

  



 

This article is protected by copyright. All rights reserved. 

Annex 1. Development gaps by dimension 

 

i. Education 

 

 

ii. Health 
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