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Abstract

Classical analyses of constraints and chal-
lenges associated with development in
middle-income Latin American countries have
been performed based on per capita income
levels. Since the first decade of the twenty-first
century, the structural gap approach has been
an alternative criterion to that of per capita
income. It identifies areas where there are
gaps, such as poverty, inequality and social
inclusion, which hinder social and economic
development. In the present study, we used
hierarchical cluster analysis to assess the
socioeconomic development of cities in Ecua-
dor. The goal was to add depth and flexibility
to the study in order to assess a more complex
reality regarding the development level of the
country. This way, the resulting taxonomies of
cities could be used to address specific
policies to improve quality of life and sus-
tainability of the population.
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9.1 Introduction

The study of the explanatory factors of well-being,
wealth and quality of life levels between countries,
regions or cities is necessary for the development
of rebalancing social policies. These factors are
decisive to mitigate social differences and find
tendencies that aggravate or improve the state of
the population. Therefore, the analysis of
inequality and how to avoid it by means of
strategies and socioeconomic policies (Stiglitz
2015) is extremely important (Kanbur and Sumner
2012; Piketty 2014; Stiglitz 2012, 2015).

This chapter discusses the major precepts that
define structural heterogeneity in the cities of
Ecuador, in order to explain territorial inequali-
ties in social and economic terms. To that end,
we prepared a classification of cities according to
the development level based on the structural
gaps and hierarchical cluster analysis.

The structural heterogeneity of the territories is
identified from the unequal occupational structure
in terms of productivity, job access and quality of
jobs. The result is uneven incomes with wealth
concentration in the social and economic elite.
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This population group has a similar living con-
dition to that found in developed countries, and
live in major cities. On the other hand, there is a
clear economic and social alienation in middle
and small cities (CEPAL 2016).

Latin America is the most unequal region in
the world in terms of socioeconomic discrepancies
(de Ferranti et al. 2004; CEPAL 2010; Maryse
2011; Candia et al. 2015; Barcena and Prado
2016). The study of sub-national' disparities
considering space and territory factors helps
understand historical and structural events (Kan-
bur and Venables 2005; Rodriguez-Pose and
Sanchez-Reaza 2005; Cuervo and Morales
Gutiérrez 2009; Modrego and Cazzuffi 2015).
Permanent differences in economic growth
between territories (Candia et al. 2015) are gen-
erated by a productive structure based on natural
resources, and the results are diverse. On the one
hand, exported products, manufactures and ser-
vices are characterised by a significant volatility of
demand and international prices. On the other
hand, the strong economic fluctuations lead to
internal changes in economic policies. For exam-
ple, the strong dependence of Latin America on its
natural resources has inhibited the transformation
of the productive structure towards more dynamic
sectors, whether in terms of demand or activities
carried out using new technology (Bértola 2016).
In addition, this fact has configured a structural
heterogeneity characterised by large differences in
inter-and intra-sectoral productivity, with impor-
tant asymmetries in technological capabilities in
comparison to other more developed countries
(CEPAL 2010; Kats 2016).

9.2 Social and Economic
Characteristics in Ecuador

Ecuador is located in the western hemisphere in
north-western South America. It has a total area
of 257,217.10 km? of continental and insular

"The term sub-national refers to the different levels of
regional governments. In Ecuador, the administrative polit-
ical division sets the regional, provincial, city and parochial
levels. The present study was conducted at city level.
Municipalities are the institutions that govern each city.
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territory. The  continental territory  has
248,983.90 km2, and the island territory, located
on the west of the continental territory, corre-
sponds to Galapagos Province. Ecuador is bor-
dered on the north by Colombia, on the south and
the east by Peru, and on the west by the Pacific
Ocean.

The Andes mountain range crosses continen-
tal Ecuador and divides the country into three
distinct regions: coast; hills; and Amazon. These
regions have very particular characteristics in
terms of climate, soil, culture and productive
activity. The insular region is added to those
regions, thus constituting a territory of extraor-
dinary biodiversity.

In 2016, the population was composed of
16,530,746 inhabitants (National Institute of
Statistics and Censuses of Ecuador—INEC), and
64.4% of the population was concentrated in
urban areas,” with the highest demographic den-
sity of South America (56.8 inhabitants per km?).

In the twentieth century, Ecuador had periods
of specialisation and crisis in the production and
export of primary products. In the first four dec-
ades, cocoa was the main source of resources and
expansion. A deep production crisis in the sector
was caused by the appearance of the ‘witch’s
broom disease’. From the 1950s to the mid-1960s,
the country specialised in the production and
export of bananas. During this period, the roads
infrastructure was restructured integrating the
hills and the coast, and promoted banana trade,
labour and new services associated with this
business sector. The territorial consequence was
an intense urbanisation process, in which cities
like Quito, Guayaquil, Cuenca and Machala
emerged, thus expanding the agricultural frontier
of the coast and integrating other provinces (Vil-
lalobos 1983). In the 1970s, petroleum production
started and caused decisive and significant
impacts on the economy. This was the trigger for
rapid growth, consolidation of the State, and
uneven sectoral development (Larrea 1983).

The last census in Ecuador was performed at the end of
the 2010s. It determined a population of 14,483,499
inhabitants, of which 62.8% corresponded to the urban
population. The average urban population in Latin
America corresponded to 80.2% of the inhabitants.
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The import-substitution model promoted
incentives in the industry. This circumstance
reinforced the growth of major cities and the
polarisation of wealth distribution, causing high
rates of migration from the countryside to the
cities, and the emergence of misery around big
cities. The urban population, which represented
28.5% of the total population in 1950, grew to
41.4% in 1974.

Employment decreased since the 1960s.
Unemployment went from an average of 5%
(1960s) until 12% in the 1980s, with an ‘un-
deremployment’ rate of about 50% (Pita 1991).”

In the 1980s and 1990s, the debt and struc-
tural adjustment crisis characterised a prolonged
economic stagnation, with high rates of inflation,
fiscal deficits, increased poverty, greater con-
centration in the distribution of incomes,
increased unemployment and underemployment
and reduced internal and external investments. In
the twenty-first century, the crisis of the banking
system caused the adoption of the US dollar as
the official currency, which meant a strong
adjustment in the relative prices of the economy.”

Ecuador’s growth was based on a scarce
product diversification concentrated in primary
products, namely: petroleum (44.6%); bananas
(12%); coffee (0.15%); shrimp (10%); cocoa
(2.5%); wood (1%); tuna (0.5%); other fish
(0.8%); flowers (3.8%); and others (3.9) which in
total represented 79.25% of exports.” Until 2014,
when the international price of petroleum fell, it
had represented 70% of exports. The business
structure of Ecuador has been little integrated
and dominated by micro companies (90%)

3Underemployment is an informal working condition with
income generation below the basic wage and outside the
social security system.

“In December 1998, the US dollar had an official
exchange rate of 6.825,0 sucres (Ecuadorian currency)
per dollar. When the country adopted the dollar as the
official currency in January 2000, the exchange rate
adopted for the dollarisation of the economy was 25,000
sucres per dollar, causing a strong deterioration of salaries
and deposits in sucres (Quarterly Newsletters of the
Central Bank of Ecuador 1999-2000).

SCentral Bank of Ecuador. Economic statistics. Newslet-
ter, April 2017. Series 3.1.1. Average figures for the
export sector from 2012 to 2016.

characterised by low productivity and employ-
ment generation.®

9.3 Theoretical Framework

Different studies found in the literature from the
end of the twentieth century and the beginning of
the twenty-first century have discussed how
structural differences among developing and
developed countries were endogenous (new
structuralist economics). The diversification and
modernisation of the production system through
innovation processes (Yifu Lin 2009) based on
structural heterogeneity (Prebisch 1962, 1973)
help interpret the differences in regions and
countries. Another variable that influences
structural heterogeneity is the peripheral condi-
tion of countries in a region (Pinto 1973), where
sectors of high and low productivity coexist
(Rodriguez 2006). More recently, structural
heterogeneity, based on the coexistence of
internal and external gaps (neostructuralism), has
been used to explain unequal development
among countries. The internal gap is understood
as differences in inter-and intra-sectoral produc-
tivity, whereas the external gap is defined by the
asymmetries in technological capabilities of the
region with respect to international competitors
(Pinto 1973, 1976; Cimoli 2005; Rodriguez
2006; Mattar et al. 2012; Cimoli and Porcile
2013; Candia et al. 2015; CEPAL 2010, 2016).

The wide territorial inequality in Latin
America, specifically in Ecuador, has been
assessed from the structural heterogeneity
reflected in productivity gaps. These gaps refer to
workers’ uneven yields, capital and labour, as
well as the differences in the levels of environ-
mental sustainability (CEPAL 2010; Mattar et al.
2012; Cimoli and Porcile 2013).

Structural heterogeneity has two main char-
acteristics. The first includes the high geographic
concentration of the population (= >40% of the
total) and economic activity (with total gross

Labour and Companies Panorama of Ecuador 2016
(National Institute of Statistics and Censuses of Ecuador
—INEC).
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domestic product = >50%) in major cities or
metropolitan districts. The second characteristic
is the existence of a great number of relative gaps
between territories with respect to living stan-
dards of the population (Candia et al. 2015).

These territorial disparities between regions
and/or cities are structural gaps. In a circular and
cumulative manner, levels of poverty, inequality,
social inclusion and institutional and financial
productive capacity are the variables that allow
studying a complex reality (Tezanos 2012;
Kaldewei 2015; CEPAL 2010, 2014a, 2016;
Abramo et al. 2016). The analysis of these vari-
ables as hierarchical indicators provides depth in
the development process of the regions (Pardo
2014). Reversing this circular process would
imply achieving important changes in the pro-
ductive and social structure (Titelman, Vera and
Pérez-Caldentey 2012).

9.4 Methodology, the Structural
Gaps Approach

Agencies such as the World Bank or the Inter-
national Monetary Fund (IMF) have classified
countries as ‘developed countries’ and ‘devel-
oping countries’ (Tezanos 2012). Eleven struc-
tural development gaps have been analysed in
this classification.

In this chapter, we used the traditional concept
of structural gaps to classify 220 cities’ of
Ecuador due to their development level. The
cities, as an element of analysis, represent sites of
high population density. In addition, they are a
catalyst for territorial change, because they reveal
growth cycles and tendencies (Ramirez et al.
2009). Cities have historical, economic, social
and political particularities. They are structuring
elements of a territory; cities reflect changes in
the economy, reproduce social dysfunctions and
constitute poles of economic and social attraction
(Cuervo 2004). Structural heterogeneity of cities

"We only excluded the city of Quinsaloma located on the
coastal region, Los Rios Province. This city was founded
in 2007 and there were not necessary and inter-census
statistical data (2001-2010) like those used in the present
study.
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reflect the state and dynamics of a country, the
processes of poverty and marginality, the level of
productive diversification, sectoral composition
of economic activities and social characteristics
(Abramo et al. 2016).

The structural gap approach for the typology
of cities consists of three phases. In the first, the
structural gaps and the proxy variables are
identified using a decision tree classification, in
order to quantify and prioritise the main struc-
tural obstacles that limit the productive devel-
opment of cities. In the second phase,
hierarchical clusters are analysed using Ward’s
method to create homogeneous groups with
similar sizes. In the third phase, an analysis of
consistency is carried out to validate the results
using one-factor analysis of variance (ANOVA)
and Eta-squared to identify those variables with
greater statistical significance in the discrimina-
tion of groups. To perform these calculations, we
used the SPSS statistical package, which contains
several cluster methods, including Ward’s
method, and the calculation of one-factor
ANOVA and Eta-squared.

9.4.1 Decision Tree to Identify
the Structural Gaps

and the Proxy Variables

To identify the limiting factors of economic
growth (growth diagnostics) on the basis of a
standard model of neoclassical growth (Haus-
mann, Rodrick and Velasco 2005), it is necessary
to define the restrictions using a decision tree.
The branches represent the growth determinants.
The decision tree is used to obtain a diagnosis to
rank the interrelationships between the various
gaps and their determinants (Kaldewei 2015). In
the selection process of the proxy variables,
which define the decision tree, the indicators can
be quantitative or qualitative. Once the tree
has been built, the structural gaps are used to
identify, quantify and prioritise the productive,
sustainable and inclusive development at
sub-regional and sub-national levels (Titelman
et al. 2012; Pardo 2014; Kaldewei 2015). In this
method, the main indicator is the gross domestic
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product (GDP), but it also includes determinants
of the productive, institutional, employment and
social structure of the country. Other authors
(Hausmann et al. 2005) have diagnosed growth
only based on the GDP.

In the present study, we defined eleven
structural gaps (Tezanos 2012; United Nations—
CEPAL 2016) adapted to city level, namely:
income; inequality; poverty; health; sex; envi-
ronment; education; investment (savings and
productivity); innovation; infrastructure; and
taxation (Fig. 9.1).

We identified sixteen quantitative variables as
proxy. Of these variables, three belonged to
‘productivity and innovation’, two to ‘investment
and savings’ and two to ‘taxation’ (taxes and
fundraising). The other variables were used to
estimate the rest of the gaps.

The database was obtained from the Central
Bank of Ecuador (BCE), the National Statistics
Institute of Ecuador (INEC), the Superintendence
of Banks, the Internal Revenue Service (SRI) and
the Ministry of Finance (MF).

The calculated period varied between each
gap due to the limited availability of statistical
data at city level (Table 9.1).
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9.4.2 Hierarchical Cluster Analysis

Hierarchical cluster analysis combines variables
based on the premise that they are heterogeneous
and form groups, so that: (a) each city belongs to
a single cluster; (b) all cities should be classified
in one group and (c) each cluster should be
internally homogeneous. According to a multi-
variate statistical method, the cities are grouped
by levels of development, with a maximum
homogeneity in each group and a great difference
between groups (De la Fuente 2011).

The method is based on a matrix of distances or
similarities between cities and builds a hierarchy
based on these distances (Fernandez Santana
1991; Pefia 2013). The criterion used to define the
clusters was Ward’s method (or method of mini-
mum inertia loss). Ward connects the cities trying
to minimise the variance within each group using
the squared Euclidean distance criterion (Pefia
2013) as a measure of distance. Firstly, the aver-
age of all the variables in each cluster is estimated.
Secondly, the distance between each case and the
average of the cluster are determined. Finally, the
distances between all cases are added to those
data. Subsequently, the clusters that generated

Absence of territorial, economic,

and social development

4/\»

Low income per inhabitant

Low levels of
investment and
savings

<N

Limited taxation
— Local

Low productivity
and innovation

Insufficient
infrastructure

Limited public
health services

Great inequality
High poverty Low education

indexes
/ |

Impacts on the
environment

quality

Gender inequality

Fig. 9.1 Decision tree used to establish the diagnosis of development using structural gaps in cities of Ecuador. Source

Prepared by the authors based on Tezanos (2012)



144

Table 9.1 Summary of structural gaps and their indicators

Female population affiliated to social security

Gap Indicator used as proxy

1. Income Average GDP per capita

2. Inequality Gini index

3. Poverty Poverty rate

4. Health Percentage of adolescent mothers
5. Gender

6. Environment Homes use firewood for cooking
7. Education Higher education attendance rate
8. Investment and savings Credit volume per capita

. Productivity and innovation

10. Infrastructure

11. Taxation (local institutionalisation)

Manufacture GDP/Total GDP

Homes with Internet access
Sales/companies per worker affiliated
to social security

Population registered in the IESS

Homes with inadequate characteristics

Municipal financial self-sufficiency
Tax revenue per capita

R. Canelos Salazar et al.

Source

BCE (2007, 2013, 2014)
INEC-BID (2014)
INEC-BID (2014)

INEC (2010)

INEC (2010)

INEC (2010)

INEC (2010)

Superintendence of Banks
BCE (2007, 2013, 2014)

INEC (2010)
INEC (2010, 2014)
INEC (2010)

INEC (2010)

BEDE (2002-2014)
SRI (2010-2015)

Source Prepared by the authors

fewer differences in the sum of the distances
within each cluster are grouped. This procedure
creates homogeneous groups with similar sizes
(Bartholomew et al. 2008; De la Fuente 2011).

Ward defines a global measure of the hetero-
geneity of a number of observations as groups.
This measure is W, the sum of squared Euclidean
distances between each element, and the average
of their groups. It is defined as follows:

W= Z i:(xig —X;) (xig - Xg)

g=1 i=1

G ny
= minZZdz(i, g)

g=1 i=1

!

where:

w Ward;

Xg The measure of group g;

i 1 element up to n, elements;

g Total elements, and

d*(i,g) The squared of the Euclidean distance

between each element i of group g, and
the mean of g

The elements that produce the minimum
increase of W are grouped. This fact involves

using the closest values from the Euclidean dis-
tance. In the next step, two groups are again
joined so that W grows as little as possible, thus
having n—2 groups and so on until obtaining a
single group. The W values indicate the growth
of the criterion by forming groups, and can be
used to determine the number of natural groups
contained in the data (Pena 2013).

9.4.3 Consistency Analysis: ANOVA
and Eta-Squared

We wused one-factor analysis of variance
(ANOVA) and measures of association
(Eta-squared) in the consistency analysis of the
results.
9.4.3.1 One-Factor Analysis of Variance
(ANOVA)

ANOVA identifies those variables with a higher
statistical significance in the discrimination of
groups (F = 0 represents low significance). All
the variables analysed were significant at a 95%
confidence level. The coefficient of the variable
‘home with Internet access’ was F = 103.145.
Other variables with higher values (F > = 70)
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were ‘higher education attendance rate’, ‘tax
revenue per capita’, ‘average GDP per capita’
and ‘poverty rate’.

9.4.3.2 Measure of Association in One
Sample (Eta-Squared)

Eta-squared identifies those variables with
greater dependence on the definition of the var-
ious established clusters. The Eta-squared coef-
ficient compares the variability of the variables
explained by differences between groups and
total variability, with values between O and 1.
Values close to 0 indicate that the behaviour of
the variables is independent of groups, whereas
values close to 1 indicate great dependence. In
this case, the average of the variables is greater
than or less than the global average depending on
the group (Ferran Aranaz 2001).

The variables ‘homes with Internet access’,
‘higher education attendance rate’, ‘tax revenue
per capita’, ‘average GDP per capita’, poverty
rate’, ‘population affiliated to social security’,
‘investment and savings volume per capita’ and
‘female population affiliated to social security’ had
an Eta-squared value greater than 0.7. There were
two other variables with coefficients higher than
0.6 and less than 0.7, two additional variables
greater than 0.4. The value of only one variable,
which represented the inequality gap by the Gini
coefficient, was less than 0.3. In this sense, the
inequality gap did not provide meaning in the
discrimination of groups, given that the inequality
in Ecuador was a feature present in all cities.

9.5 Results and Discussion—
Developmental Taxonomy
by Cities of Ecuador

The cities of Ecuador were grouped into five
clusters hierarchised from the greatest to the
lowest development level (Fig. 9.2). The results
revealed a polarised country, with significant
productive, economic and social inequalities.
Very precarious development levels were
observed in 85% of the cities, and only 15% of
them had high development levels.
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Specifically, the classification of cities by
development level was the following:

e Cluster one (CI)-5 cities with the highest
development level.

e Cluster two (C2)-20 cities—Higher devel-
opment level than the average of the country.

o Cluster three (C3)-122 cities—Equal devel-
opment level than the average of the country.

o Cluster four (C4)—41 cities—Lower develop-
ment level than the average of the country.

e Cluster five (C5)-32 cities—Lower develop-
ment level than the level of C4.

9.5.1 Characterisation of Clusters

The characterisation of each cluster was obtained
by the comparative analysis of the averages of
each cluster.

9.5.1.1 C1-5 Cities with the Highest
Development Level

C1 consisted of the biggest cities and those closer
to their metropolitan areas. They were Quito
(capital) and Guayaquil (main port), in addition
to Rumifiahui and Samboronddén, which were
close to the two main metropolitan districts, and,
finally, Cuenca, which stood out for being the
third city in population and economic develop-
ment. C1 grouped 35.7% of the inhabitants of the
country (Fig. 9.2).

In nine of the eleven gaps and in fourteen of
the sixteen variables used, this cluster had the
indicators with the highest development level. It
stood out in economy with the highest percentage
of manufacturing activity (17%), followed by tax
revenues, sales and credit per capita, which were
five and six times greater than the national
average. It exhibited the lowest poverty values
relating to consumption (13.4%). However, this
cluster had the greatest income inequality with
respect to other values. The Gini index was 40%
in comparison to the national average (33.3%). It
had the highest higher education attendance
rate (23.4%) and its cities raised 38% of total
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Fig. 9.2 Clusters of cities of Ecuador by development levels. Source Prepared by the authors

revenues by own management (average in the
country = 11.3%).

The GDP per capita and average rate of
annual growth (13.5%) was significantly above
the average (5.3%, 2007-2014) and notably
higher than in all the other clusters. The sectoral
composition of the economy of this cluster was
in the sector services (financial and professional
activities), manufacturing, commerce and con-
struction, which together reached 65% of their
GDP.

9.5.1.2 (C2-20 Cities. Higher

Development Level Than

the Average

of the Country
C2 grouped 20 cities, nine of which belonged to
the hills region, six to the coast, two to the
Amazon region and included the three cities of
the insular region. It had 17.1% of the inhabitants
of the country, and the indicators were higher
than the average of the country, but lower than

the indicators of C1. The population distribution
by region was as follows: 55.1% in the hills;
42.5% on the coast; 1.3% in the Amazon; and
1.1% in the insular region. The level of per capita
income (4,736 USD) was 2.4 times higher than
the national average (2,105 USD); however, it
had an important dispersion. The leading eco-
nomic sectors were agriculture, livestock, man-
ufacturing, commerce and construction, which
together reached 53.5% of the GDP. The average
growth rate of GDP per capita was 8.9% from
2007 to 2014, which was higher than the national
average (5%).

The average higher education attendance rate
in C2 (16.2%) was lower than the average of C1
(23.4%) and higher than the national average
(7.8%). Its tax revenue was five times lower than
in C1, and just 1.3 times greater than the national
average. Almost one-fifth of total revenues in
their municipalities were being collected by own
management. The population affiliated to social
security was 21.8%, and 11.2% of the homes had
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internet access (the national average was 5.1%).
Average annual sales per capita (worker affiliated
to social security) was twice the national average
and three times less than in C1. Manufacturing
represented 12% of the economic activity.
However, even though this cluster had an
important development level, 43% of the homes
had ‘inadequate physical characteristics’. In
social terms, the health indicators revealed that
16.6% of its female adolescent population
exhibited pregnancy condition. Poverty level
relating to consumption in the cluster was 25.5%
lower than the national average (41.8%). Only
17% of the female population was affiliated to
social security.

9.5.1.3 (3-122 Cities. Average

Development Level

of the Country
C3 was characterised by indicators with values
that were similar to the values of the country, and
a significant dispersion relating to tax revenue,
sales per worker and weight of manufacturing in
the economy. It consisted of 122 cities, 44 of
which were in the hills region, 57 on the coast
and 21 in the Amazon region. It had 35.1% of the
population of the country. With respect to the
number of inhabitants per region, 25.4% were in
the hills, 64.0% on the coast and 19.7% in the
Amazon region.

The income per capita (2,023 USD) was
similar to the national average (2,105 USD), and
with moderate dispersion. The leading economic
sectors were agriculture and livestock, which
represented the third part of the GDP. The ter-
tiary economic sectors were commerce, public
administration and education, which together
reached 58.6% of the GDP. The tertiary sector
also had negative growth rates in transport,
communication and construction (between 4 and
6%). The average rate of higher education
attendance exhibited a significant disparity in
comparison to C1 (23.4%). As for taxation, ‘tax
revenue per capita’ was 14 times lower than in
Cl1, and only 4.8% of the homes had internet
access. The income obtained from the manage-
ment of its municipalities represented only 12%
of total revenues. Finally, only 14% of its
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working population had social security. The
‘infrastructure gap’ had 60% of ‘homes with
inadequate physical characteristics’, and the ‘sex
gap’ revealed that only 11% of the female pop-
ulation had social security. In social terms, the
health indicators revealed that the pregnancy rate
in 21% of the adolescent female population was
close to the national average rate (20%).

Poverty relating to consumption in the cluster
was 38.1%, that is slightly lower than the
national average (41.8%). In the ‘environmental
gap’, 8.6% of the homes used firewood for
cooking, which was a lower value in comparison
to the national average (15.1%).

9.5.1.4 (C4-41 Cities. Lower

Development Level

Than the Average

of the Country
C4 consisted of 41 cities, of which 24 were in the
hills region, nine on the coast and eight in the
Amazon region. With respect to the number of
inhabitants, this cluster had 6.0% of the country
population, with 58.5% in the hills region, 22%
on the coast and 19.5% in the Amazon region.
The development level of these cities was lower
than the average level of the country (Fig. 9.2).

The level of income per capita in C4 (1,338
USD) represented 68% of the national average,
with positive and dispersed asymmetrical distri-
bution (coefficient of variation = 40%). As well
as the former cluster, the agriculture, forestry,
livestock and fishing sectors had about 25% of
the GDP, followed by public administration
(16.3%), teaching (15.6%) and construction
(8.5%). The average growth rate of the GDP per
capita in this cluster had been the lowest among
all the clusters (2.6%) from 2007 to 2014.

With respect to the other gaps, the average
‘higher education attendance rate’ (6.6%) was
lower than the national average (7.8%). Regard-
ing ‘tax collection per capita’, this cluster
reached an annual average of 52.6 USD (38% of
the national average and 30 times lower than in
C1). Total revenues in its municipalities depen-
ded on State transfers (93.2%). Only 2.6% of
homes had Internet access. Productivity per
worker (annual sales average from 2010 to 2014
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relating to the affiliated population) represented
23% of the national average.

The average volume of credit per capita rep-
resented 65% of the national average. There were
no industries in its economic activity (manufac-
turing GDP = 2%). There was a high percentage
of ‘homes with inadequate physical characteris-
tics’ (66%), and only 21% of the female popu-
lation had social security. In social terms, health
indicators revealed that the fifth part of its ado-
lescent female population exhibited pregnancy
condition. Poverty related to consumption
reached half of its population (approximately
47%). In the ‘environmental gap’, a quarter of
the homes used firewood for cooking (25.2%).

9.5.1.5 (5-32 Cities. Lower

Development Level

Than the Average

of the Country
C5 consisted of 32 cities, 12 were in the hills
region, whose inhabitants represented 43.0% of
the cluster, 10 were on the coast, representing
44.8% of the population and 10 were in the
Amazon region with the remaining 12.2% of the
population. It grouped 6.2% of the country
population. This cluster had the cities with the
lowest development level of the country
(Fig. 9.2).

The income per capita (1,211 USD) was just
57% of the national average. The average volume
of credit per capita (170 USD) reached 38% of
the national average. The coefficient of variation
in this indicator was the lowest among the other
clusters (24%).

Sectoral GDP was represented by 26.1% in
agriculture, forestry, livestock and fishing, fol-
lowed by education (20%) and public adminis-
tration (14.7%). There were negative growth
rates in transport, communication, commerce and
construction, ranging between 6 and 8%. The
average rate of GDP annual growth per capita
(3.8%) from 2007 to 2014 was lower than the
national average (5% per year).

The average rate of ‘higher education atten-
dance’ was the lowest (4.3%). In per capita
terms, this cluster collected an annual average of
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30.5 USD (50 times less than C1). Total revenues
of its municipalities depended on State transfers
(95%). The population affiliated to social security
was only 12%, and there was a marked disparity
with respect to Internet access, given that only
2.2% of the homes had access (the national
average was 5.1%). The annual sales average per
worker was 2,759 USD, representing 27% of the
national average (10,161 USD). Manufacturing
was virtually non-existent in the economic
activity of the cluster (1%). A worrisome gap
was ‘infrastructure’, because 82% of the homes
had inadequate physical characteristics. Regard-
ing the ‘sex gap’, only 10% of the female pop-
ulation was affiliated to social security. In social
terms, the health indicators revealed that the fifth
part of the adolescent female population exhib-
ited pregnancy conditions. Poverty related to
consumption in the cluster reached 63.9% of its
population (national average = 41.8%). With
respect to the ‘environmental gap’, 35.4% of the
homes used firewood for cooking, a value that
was higher than the national average (15.1%).

9.5.2 Analysis of the Structural
Heterogeneity
of the Clusters

Structural heterogeneity in each cluster is pre-
sented in a comparative form considering the
disparities observed in the structural gaps.

9.5.2.1 Income Concentration (GDP)
The differences between clusters at the level of
GDP per capita and the rate of economy growth
were significant. The evolution of GDP per capita
between 2007 and 2014 is illustrated in Fig. 9.3.
There was steady growth in C1 and C2, and a slight
growth in the other three clusters (C3, C4 and C5).
According to the principles of structural
heterogeneity, the disparity in income per capita
between clusters had two main characteristics.
The first was a strong geographic concentration
of population and economic activity in the main
cities and metropolitan districts. For example, C1
concentrated 36% of the total population, and
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56.5% of the total GDP. The second character-
istic was that the gaps relating to the general
living conditions of the population had the
highest values in C1.

9.5.2.2 Productivity Structure

Structural heterogeneity was complemented with
the characteristics of employment in the agri-
culture, livestock and fishery sectors, which
prevailed in all the clusters except for C1. These
sectors had low productivity and low incomes.
On the one hand, income sharing in these sectors
reached just 4.43% of the total; on the other
hand, they employed only 10% of affiliated
workers. Finally, 93% of the companies engaged
in these sectors were micro companies.® This
way, sectoral, productive and business weakness
was the cause of low potential for economic and
social development in C3, C4 and CS5.

9.5.2.3 Business Structure

Structural heterogeneity was also reflected in the
size of companies in the country,” with a major
presence of micro (90.6%), small (7.35%), med-
ium type A (0.92%), medium type B (0.61%) and
large companies (0.48%). According to the per-
formance of companies, Ecuador had business
weakness, because the companies with greater
representativeness were those with lower total
sales values, employability levels and income
sharing. Large companies had 73.1% of total

8Labour and Companies Panorama of Ecuador 2016
(National Institute of Statistics and Censuses of Ecuador
—INEC).

“The methodology of INEC considers the size of com-
panies in accordance with the annual sales volume and the
number of employed personnel. The criterion of annual
sales volume prevails over the criterion of employed
personnel. Resolution of the Andean Community of
Nations (2009), cited in the DIIE—INEC 2015.

e Large company: sales from 5,000.001 (USD) on-
wards; from 200 workers onwards.

e Medium type B company: sales from 2,000.001 to
5,000.000 (USD); from 100 to 199 workers.

e Medium type A company: sales from 1,000.001 to
2,000.000 USD); from 50 to 99 workers.

e Small company: sales from 100.001 to 1,000.000
(USD); from 10 to 49 workers.

e Micro company: sales from 0 to 100.000 (USD);
from 1 to 9 workers.
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annual sales in 2015, employed 50% of affiliated
workers, and had 61% of income sharing. Micro
companies did not reach 1% of total sales,
employed 5.4% of affiliated workers, and income
sharing was 3.2%.'" The distribution of this
structure in the clusters indicated that about 70% of
large companies were concentrated in C1, 14.5%
in C2, 14% in C3, 1.2% in C4 and 1% in C5.

According to the 2016 Labour and Business
Report, the INEC indicated differences in salaries
between sectors. Incomes in the agricultural sector
were equivalent to 65.8% of the average in the
economy. This sector prevailed in C2, C3, C4 and
C5. On the other hand, manufacturing companies
were a minority in all clusters, which revealed a
very low incidence and little industrial presence in
the country. There was marked business, sectoral
and productive weakness reflecting the structural
heterogeneity in the clusters (Fig. 9.4).

Despite the weakness of the business struc-
ture, which directly affected productivity, salaries
and employment, it represented the formal sector
of the economy in the cities. Ecuador had high
indicators of labour informality (inadequate
employment),'" which reinforced the weak pro-
ductive structure that has persisted over time. For
decades, the percentages of unemployment and
underemployment had been higher than 50%
considering the economically active popula-
tion.'? This precarious employment structure was
distributed with noticeable inequality in the
clusters.

9.5.2.4 Productivity

Productive and business heterogeneity was
directly linked with occupational structure,
marked by gaps in productivity, whether in local
companies, human resources and institutional

'OCalculations made on the basis of data from the
Directory of Companies and Establishments (INEC
2014, 2015).

"adequate employment (INEC) is divided into three
categories: underemployment (insufficiency of incomes
and time), another inappropriate employment, and unpaid
employment. In the present study, inadequate employ-
ment represented underemployment or informality.
2INEC. National survey on employment, unemployment
and underemployment. Labour indicators. 2007-2015.
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Fig. 9.3 GDP per capita (USD) from 2007 to 2014 per cluster. Source Prepared by Authors

100%
90% -
80% -

70% -

60% -

50% -

40% -

30% -

20% -

CLUSTER 1 CLUSTER 2 CLUSTER 3 CLUSTER 4 CLUSTER 5

O Agriculture, livestock and fishing m Explotion of mines and quarries
OManufacturing industry OTrade
Construction Services

Fig. 9.4 Business structure of clusters per economic sector in 2014 (%)



9 Spatial Inequality in Ecuador: A Structural Gap Approach 151

14

12

10

Sales (USD) /Wages (USD)

T T T

CLUSTER 1 CLUSTER?2

CLUSTER 3

CLUSTER 4 CLUSTER 5
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capacities. Employment incomes were very
unequal, entailing a marked inequality in family
incomes (Fig. 9.5).

For the analysis of productivity, we calculated
an indicator that related total sales from 2010 to
2015 to the salaries paid to workers affiliated to
social security during the same period. The
results indicated significant difference in pro-
ductivity by personnel employed among the
clusters. On average, total sales in C1 were 12.5
times higher with respect to the salaries paid, 2.5
times higher in C2, 0.59 times higher in C3, 0.49
times higher in C4 and 3.8 times higher in C5.
Clearly, C2, C3 and C4 managed to establish
sales amounts that were only sufficient to cover
the cost of salaries.

9.5.2.5 Investment and Savings

This gap reflected the heterogeneity in the con-
centration of tax collection and the volume of
credit in C1 and C2 (expressed in per capita
terms). The indicators revealed that the differ-
ences in tax revenues were significantly greater

in comparison to the differences in productivity.
In this case, the difference between the clusters
with the highest tax collection (Cl) and the
cluster with the lowest tax collection (C3) was
50%, indicating that the economy in the cities of
C3 was little formal. Similarly, credits had sim-
ilar concentration and distribution.

9.5.2.6 Education, Access

to Technology

and Poverty
Education is the determining factor to improve
employability and income level. The difference
between clusters was significant. It was possible
to observe strong direct and positive correlation
between higher education attendance and Internet
access, which was also opposed to the level of
poverty (Fig. 9.6).

C1 and C2 had the most advantageous indi-
cators, as opposed to C3 to C5, where cities had
the worst social conditions. The same fact
occurred with the ‘environmental gap’, and
health and environment indicators.
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9.5.2.7 Taxation—Local Institutional
Capacity

The results in this gap demonstrated the institu-
tional management capacity of the decentralised
autonomous governments of the cities (munici-
palities). The indicator used was financial
self-sufficiency (collection of own incomes/total
income). In this sense, the heterogeneity mani-
fested itself with large disparities. C3, C4 and C5
barely managed to collect between 6 and 12% of
their total incomes by own management. This
aspect implies an institutional weakness and a high
dependency on resources transferred by the state.
In the case of C1, it was 38%, and 23% in C2.

9.6 Conclusions

The hierarchy of groups of cities led to a system
that clearly reflected the territorial disparities
between clusters and cities. We observed that, for
measures of association, it is fundamental to
choose the statistical indicators that most prop-
erly reflect the gaps to be assessed. Similarly to
other authors’ findings (Tezanos 2012), we found
that there is not a single classification for

assessing the needs of development in the
structural gap approach.

Our study revealed a clear territorial disparity
in the cities of Ecuador. Quito and Guayaquil had
the highest concentration of population and
economic power. In this sense, this fact demon-
strated a degree of urban primacy.'® This char-
acteristic tends to be higher in small countries,
where the largest cities impose economic, polit-
ical or social hegemony (Cuervo 2004). Struc-
tural heterogeneity caused a territorial inequality
linked to differences in the productivity of indi-
viduals and companies. In addition, this hetero-
geneity was reinforced by a sectoral composition
and a fractional and weak business structure
(98% of micro and small companies) whose
productive orientation was primary in the less
developed clusters.

The growth rates of economy in the cities
from 2007 to 2014 indicated clear growth

We used the definition given by Cuervo (2004) in the
sense that urban primacy is the relative weight that a city
or major cities have with respect to the rest of the country,
in terms of population size and economy, when these
indicators exceed the behaviour patterns in a double
sense, i.e., historically and synchronically.
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tendencies in C1 and C2 (major cities) and vir-
tual stagnation in C3, C4 and C5, which led to
uneven and little sustainable development, in
addition to expansion of territorial disparities.
The sectoral composition of the clusters rein-
forced the territorial disparity. There was greater
employment of non-skilled workers, and low
probability of innovation and use of technology
in the clusters with low development levels. To
this fact, it should be added that there was a
significant percentage of the population subjected
to underemployment and informality. The sig-
nificant differences in social and economic con-
ditions observed in different gaps (poverty,
education, environment, health, productivity,
savings and investment, and taxation) reinforced
the persistence and extent of disparities in the
territories. There was a marked weakness of local
institutions reflected in the almost non-existent
capacity for financial management in the major-
ity of the cities (85%) concentrated in the clusters
with lower development levels. As the main
agent of territorial development, this weakness in
the municipal administration reinforced and
extended territorial disparities.
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