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Abstract

Economic growth and competitiveness are essential pillars for the prosperity of a region. In this
context, Colombia faces significant challenges, ranking 64th in the global competitiveness
ranking and showing GDP growth rates below 4% in recent years. This research aims to analyze
the relationship between the competitiveness and economic growth indicators of Santander in
the period 2013-2020. To do so, a non-experimental methodology of a longitudinal, transversal,
descriptive and correlational nature is used, with a quantitative approach, using secondary data
such as the departmental competitiveness index of the Private Competitiveness Council.

The statistical tools include the mean, standard deviation, minimum and maximum values, the
Shapiro-Wilk normality test and Pearson and Spearman correlation coefficients as appropriate.
The results show a slowdown in Santander's economic growth in recent years, although its GDP
per capita exceeds the national average and that of departments such as Antioquia. In terms of
competitiveness, Santander stands out compared to Antioquia in areas such as ICT, environment,
secondary education and labor market. It is concluded that some competitiveness indicators,
especially in public service, health, education, business, labor market, financial sector, domestic
market, exports and innovation, are related to Santander's GDP. Keywords: Competitiveness,
GDP
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Introduction

Economic growth, represented by GDP, is essential to understand a region's capacity for a certain
level of development. Although GDP is not a measure of social prosperity, the higher the GDP, the
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greater the chance of having positive productivity, employment and tax collection figures.
Colombia's economic growth has been below 4% for the past few years, which is problematic, since
this means a slowdown in the productivity of its entire economic apparatus, the causes of which are
multidimensional. The departmental competitiveness index measures the level of development of
each department in Colombia based on 13 pillars that address aspects such as public management,
infrastructure, ICT, the environment, health, education, business, the labor market, the financial
system, exports and innovation, which together address most of the fundamental aspects for the full
development of society. Through this, the main objective of this study is to understand which of
these aspects are related to GDP growth.

Methodology

The present research, considering its particular characteristics, is included within the non-
experimental types, since, for the collection and analysis of the results, variables are not
manipulated nor are they influenced in any way, therefore, the research is limited to the observation
and analysis of information already existing in databases, where it is not expected to see the
reaction of the dependent variable to intentional stimuli, but its behavior based on the variations in
the independent variables (Herndndez Sampieri et al., 2014).

The research design corresponds to a mix between longitudinal and cross-sectional studies, since
information has been selected from various variables in a period of time between 2013 and 2020,
which are analyzed at two different times; first, a review is made of the evolutionary behavior of the
variables selected for the study, in order to analyze their fluctuations during the last years; Secondly,
a general description of that single period of time is made in order to know the way in which the
Santander region is developed in terms of competitiveness and economic growth, for which reason,
said description makes it necessary to use the transversal design (Hernandez Sampieri et al., 2014).

The scope of the research is of a correlational-causal type, given that, in accordance with the
specific objectives designed for the project, it seeks first of all to statistically describe the study
variables, to subsequently use correlation models that allow understanding the association between
the variables of competitiveness and those of economic growth, which allows identifying those
variables with statistical significance that allow establishing the association between any of the
independent variables with the dependent variable (Hernandez Sampieri et al., 2014).

The research approach is quantitative, given that all the variables are expressed numerically, mainly
through indicators ranging from 0.00 to 10.00, which requires a statistical treatment of quantitative
variables and therefore, it is necessary that the focus of the present research be limited to the
treatment and presentation of the results from this perspective (Hernandez Sampieri et al., 2014).

The study population is made up of 104 variables, 26 sub-pillars, 13 pillars and 4 factors for a total
of 147 variables measured by the private competitiveness council, which are subtracted from the 8
reports published from 2013 to 2020 and for which, in addition, three departments have been
selected in order to make the respective comparisons, which have been selected according to their
position in the competitiveness ranking, thus selecting Santander as the object of study and position
number 4 in the ranking, Antioquia as first place and La Guajira as one of the departments located
in the last places on the list, which means the consolidation of 3 databases with around 1,176
indicators each.
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For the selection of the sample, the departmental competitiveness index 2020-2021 has been taken
as a basis, since, at the time of carrying out this research, it is the one that contains the most recent
information on the competitiveness of the regions. Based on this, a series of exclusion criteria have
been applied so that the variables to be used meet the requirements necessary for their use in
statistical correlation models. These criteria are: 1) that the name of the variable is the same or
similar in the reports published from 2013 to 2020, 2) that the variable has been measured in the 8
reports published between 2013 and 2020, 3) that the variable appears in the 3 selected departments
in the reports published between 2013 and 2020

Theoretical References

Next, a series of topics relevant to the development of this research are addressed, within which it
has been determined to expose and expand the theoretical constructions around the economy, its
components and types, given that, the understanding of the indicators of economic growth is
necessary for the approach of these as the dependent variables of the present study; likewise, it has
been established to delve into the constructs on competitiveness and its indicators, as important
factors to develop theoretically, given that this corresponds to the group of independent variables to
relate to the growth of the local economy.

Economy

At a general level, the economy can be defined as the study of the behavior of society in relation to
the way in which it manages the scarce resources that it has at its disposal, understanding that these
are distributed through the collective decisions of households and companies that make up a society
that constantly interacts and is affected by aspects such as income, unemployment, population
growth, savings, investment and the increase in prices (Mankiw 2012; Weber 2002). For the study
of economic aspects, this discipline is oriented on a series of principles, which address from the
decisions that individuals face to those things that motivate their own decisions.

Firstly, there is the principle of the dilemmas faced by people, which are nothing more than the
decision-making to which individuals are subjected by the existing limitation between the amount
of money they have and the products and services available to them, based on concepts such as
efficiency, where citizens seek to obtain the greatest benefit with the least amount of resources
possible; and concepts such as equity, which refers to the distribution of economic wealth equally
among all members of a society (Mankiw 2012; van Megen, Biirer, and Patel 2019).

Secondly, there is the principle that the cost of something is what is given up to obtain it, in other
words, the opportunity cost, seen as the sacrifice of something for the purpose of obtaining
something else; However, in all cases it is not so easy to calculate, since some decisions require
aspects that cannot be calculated in money, such as knowledge, time, personal growth, among
others (Karanfil and Pierru 2021; Mankiw 2012). The third principle speaks of people thinking in
marginal terms, where it is fervently believed that people are rational and seek to achieve their goals
within their possibilities, for which they do not limit themselves to making decisions in terms of yes
or no, but rather make small adjustments in a spectrum of possibilities, which is known as
marginality (Kim 2021; Mankiw 2012). The fourth principle mentions that people respond to
incentives, which induces rational behavior in individuals and can be configured both in the form of
reward and punishment, based on the premise that these people always compare the costs versus the
benefits of things (Laplane and Mazzucato 2020; Mankiw 2012).
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Economic Approaches
Normative Economics

Normative EconomicsFirst of all, it is important to talk about normative economics, which seeks to
describe from a scientific point of view how the world should be, but it does so considering value
judgments from approaches such as ethics, religion and philosophy, to analyze how the assigned
functions are being fulfilled (Carlino 2015; Diduch 2021; Mankiw 2012). To evaluate normative
statements, both data and ethical or moral values must be considered, since the data by themselves
do not have the capacity to represent the aspects that this type of approach requires for its analysis.
Thus, when deciding whether an economic policy is good or bad, value judgments are integrated
from the aforementioned approaches (Mankiw 2012; Otten et al. 2021).

Positive Economics

Positive economics is not based on or integrates value judgments into its analysis, but rather focuses
on studying the way in which the economic mechanism is integrated and composed, where the
economic consequences of laws are analyzed without referring to their ethical or moral content
(Carlino 2015; Mydland et al. 2020; Wickstrom 2020). The claims made from this approach are
refuted through the analysis of evidence that demonstrates what reality is like, as well as how the
positive approach is based on various quantitative variables that are analyzed from macroeconomics
to understand how a country's economy is developing and what to do to achieve the best possible
figures (Malikov, Hartarska, and Mersland 2020; Mankiw 2012; Nechifor et al. 2020).

Macroeconomics

Macroeconomics is the study of phenomena that occur at the level of the entire economy in general,
that is, the economy seen as a whole, where the focus of attention is concentrated on inflation,
unemployment and the growth of the economy itself, in the search to explain the fluctuations that
simultaneously affect households, families and markets (Branger, Flacke, and Griaber 2020; Carlino
2015; Gueye 2021; Li and Wang 2020; Mankiw 2012).

In order to better understand economics, it is important to correctly define what is meant by
variables and data, since the former are those that in some way influence consumer decisions, while
the latter are the main facts or features that provide information about the variables, commonly
expressed in figures (Cakir Melek, Plante, and Yiicel 2021; Carlino 2015; Churm et al. 2021;
Kapinos, Kishor, and Ma 2022).

Some of the most relevant variables in macroeconomics are: a) inflation, defined as the general and
sustained increase in prices; b) unemployment, which refers to the number of people who can work
but are out of work;

¢) interest rates, understood as the remuneration that a person receives for not consuming in the
present but in the future; d) the public budget deficit, which is the difference between what is
supposed to be the revenue collection of the public sector, and the assumption of what will be spent
from said resources; ¢) the international trade deficit, known as the record of international
transactions, between the residents of a country and the rest of the world; f) economic growth,
which is the measure of the growth of wealth produced by a country during a given period of time,
compared to another similar period (Carlino 2015), the latter being the reason for the present
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research and for which economic growth is further explored in the following section (Alburquerque,
2004; Bossone, 2021; Carlino, 2015; Z. Chen et al., 2021; Kitao & Mikoshiba, 2020; Stihler, 2021).

Economic Growth

As mentioned above, economic growth is the measure of the growth of wealth produced by a
country during a given period of time, compared to another similar period (Alburquerque 2004;
Carlino 2015). Accordingly, economic theories initially hold that sustained and self-sustaining
economic growth, measured by the wealth of a nation divided by the number of inhabitants, is
necessary to sustain or improve the quality of life of a population that grows every day, given that
economic growth must translate into greater multidimensional well-being (Carlino 2015; Dahlum,
Knutsen, and Mechkova 2022). A country's economy can grow based on the increase in production
factors (land, capital, labor, companies) and the progress of technical knowledge, such as innovation
in processes that make production more efficient (Carlino 2015). This growth is usually expressed
in indicators such as GDP, GDP per capita, imports, exports and, at the regional level, royalties,
since these indicators are usually measured statistically and, therefore, allow us to understand the
efficiency with which decisions have been made and thus compare them with respect to
competitiveness and their growth in parallel (Chen and Xu 2022; Mankiw 2012).

Thus, when studying the GDP, it can be understood that it measures two things simultaneously, on
the one hand, the total income of people and, on the other hand, the total expenditure on goods and
services, which, expressed with the letter (Y), is made up of four main components: consumption
(C), investment (I), government purchases (G) and net exports (XN), which is represented by the
following equation (Mankiw 2012):

Y=C+I1+G+XN.(I)

Consumption is the expenditure generated by families in the demand for goods and services, which
includes perishable and non-perishable products and excludes the acquisition of new homes;
investment is the purchase of goods that have the capacity to produce more goods and services,
which does include spending on new homes; government purchases are the expenditure that the
government generates on goods and services necessary for the maintenance of the central
government and local governments, which includes the salaries of public servants and public works;
finally, net exports are the difference between purchases made by foreigners of goods produced in
the country, less purchases made by national citizens of foreign goods, that is, exports less imports
(Mankiw 2012).

The above is of vital importance, given that, as already mentioned, economic growth is a measure
that is related to the well-being of citizens and its composition is formulated around spending or
production, based on the double entry of said terms. The latter allows us to understand that GDP not
only reflects the quantity of goods and services produced in the economy, but can also be the result
of the competitiveness of a territory, which is why the theoretical references around competitiveness
and its components are addressed below.

Competitiveness

When speaking about competitiveness, it is important to discern the different connotations that this
concept can acquire, depending on the perspective from which it is approached. For example,
Guerrero (1995) argues that competitiveness seen as an aptitude or as competitive capacity, is a




REPUTA
PUBLISHED BY
[SSN : XXXX-XXXX | Vol1, Issue 1, Sep — Dec, 2025 ERUDEXA PUBLISHING

subjective quality that depends on the qualities and capacities of each organization, which may or
may not be better equipped to face its competitors depending on the particular case; however, this
same author argues that competitiveness seen as a state is a relationship between two subjects or the
competitive battle itself, regardless of whether one of them may be better or worse prepared for said
confrontation, so, in this second approach, competition and competitiveness are the same, and refers
to capitalist or market economies at the country level, regardless of whether their companies are
competitive or not, which would be what the first approach of the term competitiveness refers to.
Similarly, from the perspective of the Andean nations, competitiveness is defined as the capacity of
a country to achieve high growth rates in a given period of time, which implies that a country will
become more competitive in proportion to the development of a good economic environment and
excellent political and social management (Alburquerque 2004; Araoz, Carillo, and Ginhoven
2002).

Thus, in a globalized economic environment, competitiveness is a concept that is important for all
economies, both in developed and developing countries, which is why it has been studied in depth
and various interpretations have been developed, such as traditional thinking, where
competitiveness refers to a country's export results and the increase in participation in the
international and local market or, as more recent thoughts, which consider commercial results as a
consequence of aspects such as prosperity and economic growth, which is why competitiveness is
understood as productivity and GDP per capita, since they are structural aspects that expose the real
situation and well-being of a society, reflected for example, in the quality of life, better salaries,
better capital returns and social development, beyond its commercial results (Tugores Ques 2006).

Although, in order to generate quality of life, it is necessary to be competitive, said competitiveness
is usually temporary, because rivals have the ability to quickly replicate the differential
characteristics existing in the market, therefore, it is relevant to have public institutions that work
together for the creation and improvement of new specialized factors, with an innovative and
internally competitive industry, demanding clients and dynamic suppliers that take advantage of the
differences in values, culture, economic structure and history, to identify what the nation or region
is best at, given that it is not possible to be competitive in everything and therefore, something
unique must be offered, generated by a value chain based on efficiency, translated into less waste,
less environmental pollution, social development and greater progress designed to develop in
harmony with competitiveness (Porter 2017). For its part, the World Economic Forum (2018),
which has been measuring the competitiveness of various countries since 1979, defines
competitiveness as a set of institutions, policies and factors that together determine the level of
productivity of a country, highlighting productivity as one of the key concepts of this definition.

The above definitions make it clear that competitiveness is a multidimensional and dynamic aspect,
complex in itself and requiring the inclusion of various aspects that together allow us to measure
and understand whether a country or region is competitive or not. Therefore, the World Economic
Forum (2018) uses 114 indicators that somehow influence productivity, which in other words is
measured by GDP. Below is how these 114 indicators are grouped at a global level, taking as a
reference the Global Competitiveness Report (World Economic Forum 2019) and at a regional level
the Departmental Competitiveness Index (Private Council of Competitiveness 2021).
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Dimensions of Competitiveness

When addressing the issue of competitiveness, it is important to clarify whether it refers to business
competitiveness or national competitiveness, since, depending on the level at which it is addressed,
different variables may intervene.

For this research, it is necessary to delve deeper into the dimensions that are considered to measure
the competitiveness of a country or region beyond the organizations that comprise it. This is how
the Global Competitiveness Report has measured competitiveness based on 12 dimensions or also
called pillars, which are: 1) Institutions, 2) infrastructure, 3) macroeconomic environment, 4) health
and primary education, 5) Higher education and training, 6) Efficiency of the goods market, 7)
efficiency of the labor market, 8) development of the financial market, 9) technological preparation,
10) market size, 11) Business sophistication and 12) Innovation, which in turn, are made up of a
series of variables that allow to know the level of competitiveness by dimension and at a general
level of each country or region studied (World Economic Forum 2019). Similarly, the private
competitiveness council measures competitiveness through pillars, however, to measure
competitiveness by department in Colombia, 13 dimensions or pillars are used as follows: 1)
institutions, 2) infrastructure, 3) ICT adoption, 4) environmental sustainability, 5) health, 6) basic
and secondary education, 7) higher education and training for work, 8) business environment, 9)
labor market, 10) financial system, 11) market size, 12) sophistication and diversification, 13)
innovation and business dynamics (Private Competitiveness Council 2021).

Pillar 1 Institutions.

This pillar covers indicators of both public and private institutions, since this is a fundamental
determinant for the development of competitiveness, given that those societies in which their
institutions provide guarantees of protection to private property, have fair and transparent control
bodies, and a State concerned with preventing and punishing exemplary acts of corruption, invest in
the common good, are considered societies with greater competitiveness and greater potential for
long-term economic growth (Aguirre Unceta 2021; Awasthi, Nagarajan, and Deininger 2021;
Benkraiem et al. 2021; Consejo Privado de Competitividad 2021; Hao, Zhang, and Wei 2022;
Merino and Prats 2020; Raikov 2021; Yu and Fang 2022).

Pillar 2 Infrastructure.

Infrastructure is another pillar that a region must develop, since it is not possible to be competitive
without having a good physical plant for transportation and logistics, which allows maintaining low
levels of transportation costs, lower costs in the supply chain and distribution channels, which
facilitate the integration and dynamic flow of goods between regions and countries; likewise, the
infrastructure of public services is necessary to maintain the quality, expansion and continuity of
business productivity (Arakpogun et al. 2020; Consejo Privado de Competitividad 2021; Dunlap
and Laratte 2022; Kaliszewski et al. 2021; Kokkaew et al. 2022; Saunavaara, Laine, and Salo 2022).

Pillar 3 ICT Adoption

For its part, the adoption of information and communication technologies significantly improves the
connectivity and functioning of the various economic sectors that operate in a society, since with it,
the information necessary for business is accessed more quickly and efficiently, the costs of
monetary transactions are reduced and the exchange of information is streamlined, which improves
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efficiency and encourages the adoption of innovation (Acheampong et al. 2022; Cuevas-Vargas and
Parga-Montoya 2021; World Economic Forum 2019).

Pillar 4 Environmental sustainability

Environmental sustainability is the fourth pillar that measures the investment by territorial
organizations in issues such as environmental management and disaster prevention and response,
since this supports the development of competitiveness, understanding that the ultimate goal of this
is to improve the quality of life of people in the long term, which is impossible if the sustainability
of life in the future cannot be guaranteed, which is why industries themselves must be
environmentally friendly (Castro-Castro et al., 2021; Dalalah et al., 2022; Housni et al., 2022).

Pillar 5 Health

Health is the pillar that measures the way in which the departments perform in terms of coverage,
care and quality of health services, especially for the early childhood population, given that, when
this population is healthy, it allows the competitive development of a region in the long term,
which, in conjunction with an economically active population with good health, increases
productivity levels (Consejo Privado de Competitividad 2021; Nayak, Bhattacharyya, and
Krishnamoorthy 2021; Rodriguez Rincon and Jorge E. Chaparro Medina 2018; Sarabia, Crecente,
and del Val 2021).

Pillar 6 Basic and Secondary Education

The sixth pillar focuses on measuring performance in terms of coverage and quality of basic and
secondary education, which, if developed appropriately, can encourage the economic growth of a
country, given that its economically active population improves its performance and acquires the
ability to perform tasks of greater complexity and with greater value for the market, which also
translates into greater purchasing power and a higher quality of life (Consejo Privado de
Competitividad 2021; Lazaro-Mojica and Fernandez 2021; Madureira, Popovic, and Castelli 2021).

Pillar 7 Higher Education and Training for Work

Higher education and training for work make up the seventh pillar, which measures the results in
terms of coverage, quality and mastery of the second language in higher education, technical,
technological and training for work programs, given that these competencies and skills allow to
increase the sophistication of the available workforce in an economy, which ultimately contributes
to the development of innovation (Consejo Privado de Competitividad 2021; Miotto, Del-Castillo-
Feito, and Blanco-Gonzalez 2020; Soares et al. 2021).

Pillar 8 Business Environment

This pillar measures variables related to various macroeconomic aspects such as the efficiency of
the goods, labor, and financial markets, where the degree of commercial openness, the tax burden,
the conditions for opening a company, the unemployment rate, the underemployment rate, labor
formality, coverage of financial institutions, and the use of financial products offered by banks are
analyzed, given that competitiveness and productivity are closely related and depend on the correct
arrangement of physical, human, financial, technological capital, the interaction of supply and
demand, the absence of monopolies, regulations, taxes, the flexibility of productive factors, etc.
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(Ando and Matsumura 2020; Bruton and Chen 2022; Consejo Privado de Competitividad 2021;
Galindo-Martin, Castafio-Martinez, and Méndez-Picazo 2021; Veiga et al. 2020).

Pillar 9 Labor Market

This pillar measures the flexibility that exists to manage and reorganize human talent within
organizations, given that, for the development of an efficient industry, the correct matching of
workers with the most suitable jobs according to their hard and soft skills must be guaranteed,
which must be within the basic rights of workers that guarantee decent work, but that allow
companies to use their staff more efficiently (Neumark and Munguia Corella 2021; Pantea 2020;
Peretto 2021; Salau et al. 2020; World Economic Forum 2019).

Pillar 10 Financial System

The tenth pillar of competitiveness is the financial system, which measures the level of penetration
of the system, the amount of credit, capital, debt, insurance and other financial products available to
society, which in turn translates into the analysis of the stability of the financial sector, given that all
of the above allows for greater flows of money which, in turn, encourages the productivity of
companies, consumption by households and investment by surplus holders in capital market
products with greater potential that encourage and enhance the availability of resources for the
development of an economy (Amissah et al. 2021; Botta, Caverzasi, and Russo 2020; Chester 2020;
Schydlowsky 2020; World Economic Forum

2019).
Pillar 11 Market Size

Market size is the eleventh pillar, which measures the potential demand for products and services by
internal and external consumers of the region in question, that is, the capacity of the country or
department to absorb the goods produced in it and the capacity to export said goods and services to
other regions or countries, which, when developed correctly, allows reaching productive levels such
that allow the implementation of concepts such as economies of scale (Giménez 2022; Nieto-
Barthaburu 2021; World Economic Forum 2019).

Pillar 12 Sophistication and Diversification

This pillar measures the sophistication and diversification of exports and investments made by
government entities to encourage exports to different destinations, where the success or failure of
those initiatives that seek to reach new markets is analyzed with particular attention, such as the
case of clusters as a unit of productive forces, given that the development of a sophisticated and
diverse economic environment can generate sustained economic growth, greater prosperity, and
lower poverty rates in the long term (Bottega and Romero 2021; Consejo Privado de
Competitividad 2021; Laborda, Salas, and Suarez 2020; Rueda Galvis 2008; Sato et al. 2020).

Pillar 13 Innovation and Business

Dynamics Given the growing technological development in society and the infinite variety of
applications that information and communication technologies (ICT) have been shown to possess,
pillar number 13 specifically analyses the capacity of regions to develop quality R&D activities and
investment in science, technology and innovation (STI) activities, among other aspects such as the
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protection of intellectual property, given that these activities are considered essential for the
generation of added value, the improvement of productivity, the development of a more
sophisticated industry and the production of goods and services with differential technological
characteristics (Alvarez-Melgarejo & Beltran Diaz, 2021; Luis et al., 2020; Ortigueira-Sanchez et
al., 2022; Robertson et al., 2021; Romero-Martinez et al., 2017).

Results
Correlation Models

Regarding the correlation models, it is important to mention that, in the first instance, normality
tests were performed, since, as all variables are quantitative, this allows defining the type of
correlation model to be used; in the case of this research, the Shapiro Wilk normality test was used
(Amat Rodrigo 2016), which can be seen in Table 2., in the Prob>z column and whose values
reflect that those variables with a value greater than 0.05 have a normal distribution and those with
values below 0.05 have a non-normal distribution (Camacho-Sandoval 2008). In the case of
Santander and Antioquia, the dependent variable GDP has a Prob>z greater than 0.05, so its
distribution is normal and therefore, for the correlational analysis, in the independent variables with
normal distribution the Pearson correlation coefficient must be used, while those independent
variables with non-normal distribution (highlighted in bold in the table), are analyzed using the
Spearman correlation coefficient (Amat Rodrigo 2016); in the case of La Guajira, the dependent
variable GDP is non-normal, therefore, all are analyzed using the Spearman correlation coefficient.

The results shown in the Pvalue column of Table 2., are the correlation coefficients calculated with
the Pearson or Spearman coefficient as appropriate, which allow us to know 3 fundamental things;
first, the significance, represented by an *, therefore, only those coefficients accompanied by this
symbol are significant and therefore, they are the only ones that have a correlation with the
dependent variable; second, the direction of said correlation, which can be inverse (negative
coefficients) or direct (positive coefficients); third, the strength of said correlation, which can be
null (coefficient = 0) weak (coefficient close to 0) or very strong (coefficient close to 1). The above
allows us to understand that, if a coefficient is exactly -1 the correlation is perfect and inverse,
which means that for each unit that decreases in the independent variable, one unit increases in the
dependent variable and vice versa; If the coefficient is exactly 1, then the correlation is perfect and
direct, meaning that for every unit increase in the independent variable, there is also a one-unit
increase in the dependent variable and vice versa; when the coefficient is equal to 0, it is said that
there is no correlation at all.

Having said this, in Table 2, it is possible to see that, for the department of Santander, there are 22
variables that show a significant correlation with the GDP. In particular, it can be seen that the
variables INS-2 Fiscal management and INS-2-2 Local collection capacity have a coefficient of
0.7693* and -0.8789*, which means that fiscal management has a significant, positive and strong
relationship with GDP growth, while collection capacity has a significant, negative and strong
correlation, which means that, as Santander increases its score in its fiscal management, it can also
increase its GDP; however, if said fiscal management is oriented towards a greater capacity to
collect taxes, which is money that companies give to the State, it will have a negative impact on
GDP growth. Similarly, Pillar 2 Infrastructure has a significant, negative and strong correlation with
a coefficient of -0.7302*, which means that the more road infrastructure, the lower the GDP growth,
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which makes sense if two aspects are considered; the first is that the road infrastructure in which the
department invests is concentrated on improving urban mobility, while intermunicipal mobility,
especially in the country-city connection, has not received major improvements, which clearly does
not impact business growth because it is not directly connected to the logistics chain; the second is
that for the development of road projects, tax collection must be increased and investment in other
aspects that probably do contribute to GDP growth must be decreased.

For its part, the variable SAL-2-2 Life expectancy at birth, has a positive, significant and strong
correlation with GDP growth, reflected by a coefficient of 0.8427*, understanding that, if newborns
have a higher quality of life, this means greater consumption of goods and services related to the
development of newborns and also, greater labor force in the future, two important aspects for the
development of GDP according to the economic theory addressed above. Similarly, the variable
EDU-2-1 Saber 11 test scores 0.8797*, on secondary education, has a significant, positive and
strong correlation coefficient with GDP growth, which means that the greater the growth in the
score of this variable according to the CPC scale, the higher the GDP of the department, which is
logical if one considers that the main source of work for Santander is recently graduated high school
students.

Now, Pillar 7 Higher education and training for work, has a coefficient of 0.7190*, which means
that this pillar, as a whole, is significant, positive and strong for the improvement of the
departmental GDP, which makes sense, given that collaborators with university training,
particularly from institutions such as SENA, which also train in operational techniques, add
knowledge and technical training to the available workforce in the department; however, within this
pillar a phenomenon occurs with the variable EDS-2-3 Coverage of higher education institutions
with high-quality accreditation, which has a coefficient of -0.7305*, which means that the more
institutions with such certification, the lower the department's GDP. This may be logical if one
considers that, probably, graduates of these institutions, due to lack of opportunities, decide to leave
the department and put their labor force and knowledge at the service of companies outside the local
or national territory. On the contrary, variables such as EDS-2-4 Second Language Proficiency, has
a positive, significant and very strong correlation with GDP growth, in fact, its coefficient is
0.9818%*, the highest for the department of Santander, which means that the greater the number of
people with mastery of two languages, the higher the GDP, almost in a perfect 1 to 1 relationship.
This is logical if we consider that bilingual collaborators play a key role within organizations, such
as communication with foreign companies, which translates into greater effectiveness when
developing export processes.

On the other hand, Pillar 8 Business Environment has a coefficient of 0.7509*, which means that
this variable has a significant, positive and strong correlation with GDP growth, which is
reasonable, given that, depending on how easy it is for an entrepreneur to develop his activity, his
business may grow and contribute more and more to the regional GDP. Within this pillar, there is
the variable NEG-1-1 Ease of opening a company, which, like the pillar, has a positive, significant
and strong correlation with GDP, as evidenced by its coefficient of 0.7884*; this is logical, given
that if in a region, the process to open and formalize a company is simple, this motivates the birth of
new businesses that contribute positively to the GDP and to job creation. Despite the above, it is
observed that the variable LAB-1- 3 Labor Formality, has a coefficient of -0.7548*, which implies
that the relationship between labor formality and regional GDP growth is significant and strong, but
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inverse, that is, as labor formality grows, GDP decreases. This can be answered by understanding
that informality also represents cheaper labor, which considerably improves the capacity of
companies to produce, therefore, by improving formality, from another point of view it means that
in some way the costs for companies increase and therefore, their capacity to produce decreases.
Under this logic, it can be inferred that the GDP of the department is based in part on the job
insecurity that exists in the region and not only on the efforts of its entrepreneurs.

Regarding Pillar 10 Financial System, a coefficient of 0.8285* can be seen, which implies a
positive, significant and strong correlation with Santander's GDP, which is understandable, given
that the financial system has useful resources for the growth of the business sector. The latter is
reflected in the variable FIN-1-2 Banking Index with a coefficient of 0.7898* which, like Pillar 10,
has a positive, significant and strong relationship with GDP growth, given that, the higher the level
of banking, the more productive money there is in the economy and therefore higher GDP.
Likewise, when reviewing the indicators that make up pillar 11, it is observed that the subpillar and
variable TAM-1/TAM-1-1 Size of the domestic market and TAM-2-2 Degree of trade openness,
have a positive, significant and strong correlation with GDP growth, expressed in their coefficients
of 0.7636* and 0.8129* respectively, which implies that, the larger the size of the domestic market
and trade openness, the larger the size of the GDP. This is possible, given that, as mentioned above,
most of Santander's production is consumed within the national territory, given its difficulties in
exploring foreign markets, and with greater trade openness, it is possible to enter other markets.

Regarding Pillar 12 Sophistication and diversification, a correlation coefficient of 0.7289* can be
seen, which allows us to understand that there is a positive, significant and strong correlation with
GDP growth, which is reasonable when considering that the diversity of foreign markets and
products to be exported is key to the growth of exports, which, ultimately, are a key ingredient in
the GDP formula. Finally, regarding Pillar 13 Innovation and business dynamics, it is possible to
see that this has a coefficient of 0.8534*, which means a positive, significant and strong correlation
with GDP growth. This is even clearer when reviewed at the sub-pillar and variable level, where the
sub-pillars INN-1 Research and INN-3 Business dynamics and the variables INN-1-1 High quality
research and INN-3-2 Business density, obtained coefficients of 0.8088*, 0.7200*, 0.8224* and
0.7333* respectively, which means that all these indicators correlate strongly, significantly and
positively with GDP growth. This is interesting, since it allows us to understand that, in the case of
the department of Santander, the variables related to scientific research and the number of
companies in the area, contribute positively to the economic growth of the region.

Tabla 1.

Modelos de correlacion

Santander Antioquia La
Guajira

Variab Media Des Prob> Pvalo Medi Des Prob> Pvalo Medi Des Prob> Pvalor
le vV Z r a v z r a v z

PIB 59,00 9,00 0.1300 10.0 112,0 26,0 0.6703 10.0 8,00 1,0 0.0025 10.000
9 00 0 0 5 00 0 6
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Pilar1 590 0,38 0.4790 - 6,93 0,5 0.1035 - 3,53 09 0.1537 -0.3593
2 0.136 0 4 0.7636 29
5 *
Ins-1 6,27 1,030.3198 - 7,66 0,8 03170 - 4,04 2,6 0.7051 -0.4311
7 0.077 1 4 0.344 50
7 3
Ins-2 4,44 04509919 0.7693 598 0,6 0.3185 - 2,78 1,8 0.1009 -0.8264*
8 * 2 7 0.058 2 6
3
Ins-2-1 5,08 0,68 0.1013 0.27 5,13 1,9 0.0305 0.7904 3,38 3,7 0.0294 -0.5663
9 88 0o 7 * 2 1
Ins-2-2 2,17 0,72 0.6219 - 5,61 1,7 0.0887 - 0,68 0,8 0.0789 -0.7533*
7 0.8789 7 9 0.9286 1 2
* *
Ins-2-3 6,08 1,800.0320 0.51 7,20 0,9 09559 0.23 428 2,6 0.8525 -0.6467
3 50 1 2 56 2 1
Ins-3 6,08 1,36 0.3081 - 7,69 2,1 0.3890 - 2,63 2,2 03937 0.2755
1 0.541 1 2 0.9205 3 3
8 *
Ins-4 6,77 0,66 0.6486 0.44 6,39 0,8 0.1065 0.8790 4,22 1,2 0.2373 0.5988
2 92 3 7 * 1 3
Ins-4-1 890 0,20 0.6479 - 5,04 0,6 0.9265 - 7,44 0,8 0.5188 -0.7425*
7 0.487 8 8 0.7561 2 6
8 *
Ins-4-2 9,21 0,61 0.0058 0.09 845 1,0 02089 042 6,77 24 0.0381 0.7066
6 58 5 8 82 3 5
Ins-4-3 8,78 0,90 0.7538 0.44 7,63 1,2 04256 - 735 1,4 0.0318 -0.2994
3 81 5 8 0.521 7 5
3
Pilar2 5,27 0,49 0.5856 - 567 0,7 06617 020 2,79 1,0 0.0033 0.4431
2 0.7302 1 0 38 2 7
*
Inf-1 7,17 0,70 0.1413 055 7,44 0,9 0.5271 037 434 1,7 0.7496 0.2275
5 99 5 4 29 6 8
Inf-1-4 6,05 1,53 0.7589 - 6,33 1,4 0.7942 - 6,21 3,5 0.4588 -0.1928
7 0.540 0 6 0.331 6 0
9 1
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Inf-2 4,12 0,66 0.0417 0.20 4,57 1,5 0.9234 09184 322 0,8 0.7993 0.9701*
7 36 7 5 * 6 0
Inf-2-3 5,86 1,100.2711 0.60 5,53 3,0 0.1912 0.8971 525 3,6 0.9790 0.7590*
1 56 3 2 * 3 8
Pilar3 5,71 1,86 0.0221 - 5,71 1,74 0.1936 - 0,88 1,2 0.0093 0.371
2 0.1317 5 0.1954 2 2 3
Tic-1-1 6,61 0,29 0.1643 0.547 7,27 0,37 0.4450 0.464 1,04 1,4 0.0098 0.072
5 1 5 4 4 6 3
Tic-1-2 4,56 3,45 0.6875 - 5,10 3,75 0.0060 - 1,25 1,7 0.7122 0.387
8 0.5833 9 0.2771 0 1 9
Pilar4 5,55 1,84 0.0022 0.586 5,20 0,92 0.9594 - 3,79 1,6  0.3450 -
2 8 9 0.2673 1 5 0.0958
Pilar5 598 0,23 0.7170 0.142 6,31 0,41 0.1882 0.684 3,25 0,9 0.0270 0.682
6 3 4 5 6 5 6
Sal-1 6,01 0,71 0.7904 0.290 491 1,05 0.6184 0.9126 4,48 1,0 0.4063 0.120
8 7 8 * 7 6 5
Sal-1-1 5,31 2,13 0.8958 0.191 6,20 2,54 0.2934 0.647 6,26 1,5 0.6789 0.587
2 4 1 4 2 0 9
Sal-2 7,13 1,26 0.0135 0.222 8,00 0,83 0.1424 0.8022 2,18 2,2 0.0042 0.371
3 9 3 * 2 0 3
Sal-2-1 9,48 0,34 0.2790 0.658 9,07 0,34 0.1834 0.7877 3,25 24 0.6735 0.445
0 5 9 * 4 5 8
Sal-2-2 6,45 0,38 0.9846 0.8427 6,50 0,66 0.9846 0.667 4,86 0,2 0.9846 0.253
9 * 9 7 9 9 5
Sal-3 4,89 1,04 0.2418 - 5,68 1,02 0.6309 - 3,30 0,7 0.2280 0.071
0 0.3681 3 0.5342 8 5 9
Pilar6 7,84 0,50 0.3083 0.155 5,91 0,57 0.5028 - 2,55 14 04232 0.7785
5 6 8 0.4964 9 1 *
Edu-1 8,47 0,40 0.2862 0.253 7,28 0,92 0.3470 - 2,67 2,2 0.3155 0.646
9 8 3 0.4642 3 4 7
Edu-1-1 7,69 0,97 0.6113 0.249 7,95 1,64 0.4629 - 3,85 3,1 0.6104 0.7711
9 3 9 0.4889 7 8 *
Edu-1-2 8,89 0,44 0.4886 0.106 7,11 1,33 0.1360 - 221 3,2 0.0107 0.8222
0 9 0 0.4064 3 0 *
Edu-1-3 9,70 0,40 0.1168 0.391 7,94 0,59 0.8405 - 0,95 1,8 0.0205 0.7683
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4 9 2 0.0662 8 4 *
Edu-1-4 9,13 0,72 0.3140 0.470 7,34 0,23 09904 0.284 0,84 1,4 0.0094 0.548
6 1 9 8 0 5 8
Edu-1-5 6,94 1,06 0.6791 - 6,06 1,64 0.0483 - 5,52 2,7 0.1683 0.359
1 0.2650 2 0.4671 0 2 3
Edu-2 7,36 0,82 0.7200 - 488 0,56 0.6709 - 236 1,0 04338 0.8743
4 0.0119 3 0.6514 4 0 *
Edu-2-1 8,71 0,71 0.5429 0.8797 5,81 0,65 0.0178 0.8383 2,26 0,7 0.0204 0.371
3 * 2 * 8 2 3
Edu-2-3 6,84 2,48 0.0529 - 3,52 2,83 0.1543 0.190 1,80 3,2 0.0004 0.343
8 0.3797 6 0 4 2 6
Edu-2-5 4,80 1,29 0.7603 - 6,16 2,85 03017 - 291 1,6 0.0027 0.143
8 0.3074 4 0.8644 8 0 7
*
Pilar7 6,39 042 0.2361 0.7190 6,87 0,76 0.9083 0.433 1,71 0,7 0.0134 0.155
3 * 5 8 0 2 7
Eds-1 6,55 0,56 0.7812 0.308 4,81 0,61 0.2443 0.563 1,82 09 0.0652 -
4 7 2 6 6 3 0.0958
Eds-1-1 4,61 0,21 0.7398 0.469 4,03 0,52 0.0076 0.9341 1,39 09 0.2116 0.361
1 3 8 * 6 2 4
Eds-1-2 7,89 1,56 0.0784 - 3,51 0,80 0.3091 0.7600 0,15 0,2 0.0031 0.409
9 0.0452 6 * 2 5 6
Eds-1-3 7,94 0,65 0.6437 0.036 6,51 0,43 0.0036 - 1,95 0,7 0.0046 -
0 8 5 0.1677 1 5 0.0240
Eds-2 6,18 0,55 0.2317 0.637 7,93 0,77 0.0292 - 1,83 0,7 0.4724 0.083
8 6 1 0.1078 2 7 8
Eds-2-1 8,83 0,58 0.4379 0.001 9,09 0,40 0.2520 - 206 1,7 0.3326 0.084
3 9 4 0.0641 4 7 3
Eds-2-2 4,68 1,22 0.0966 0.345 8,70 1,26 0.7094 - 3,55 1,3 0.1541 0.515
2 2 4 0.1800 1 4 0
Eds-2-3 5,11 043 0.2718 - 6,18 0,80 0.6036 - 0,12 0,1 0.0080 0.618
5 0.7305 5 0.2458 8 8 9
*
Eds-2-4 5,99 1,43 0.0757 09818 6,95 2,39 0.0119 0.8144 0,54 0,5 0.0456 0.343
7 * 3 * 3 1 4
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Pilar 8 5,60 0,74 0.4249 0.7509 592 090 0.9852 0.9627 4,53 1,3 0.0052 0.337
2 * 0 * 2 0 3
Neg-1-1 6,77 1,08 0.7910 0.7884 7,12 2,21 0.5719 0.7857 3,72 2,7 0.9999 0.8948
g x 0o * 8 4 *
Neg-1-2 5,31 2,48 0.0053 0.000 6,03 1,45 0.7248 0.7452 5,66 1,7 0.0003 0.490
9 0 9 * 0 9 9
Neg-1-3 4,08 1,08 0.9999 0.519 4,63 2,64 0.9999 0.8093 5,66 1,1 0.9999 0.7208
4 3 4 1 4 x
Neg-1-4 9,03 1,79 0.9838 - 9,03 1,80 0.9846 - 5,64 0,3 0.9999 0.310
0 04718 9 0.8333 9 4 5
*
Pilar9 6,92 0,18 0.9671 - 6,19 0,46 0.5033 0.700 582 0,5 04218 -
6 0.2769 8 9 1 1 0.6347
Lab-1 6,68 0,58 0.0277 - 6,13 0,37 0.5748 0.627 5,33 1,2 0.1683 -
2 0.2036 8 2 4 2 0.6707
Lab-1-1 8,16 0,68 0.0801 - 5,74 046 0.1792 - 814 09 0.7131 -
9 0.4888 3 0.4277 1 6 0.3234
Lab-1-2 9,05 0,85 0.0298 - 6,34 0,83 0.7003 0.316 9,05 1,2 0.0331 0.122
6 0.4072 9 6 0 2 7
Lab-1-3 4,30 0,68 0.3775 - 7,76 0,81 0.0316 - 0,54 0,6 0.0699 -
0 0.7548 5 0.6108 2 9 0.6386
%k
Lab-1-4 5,16 0,64 0.1246 - 5,00 0,71 0.6592 - 3,17 2,9 03195 -
5 0.0131 8 0.3027 6 6 0.6587
Lab-2-1 6,76 0,88 0.1160 - 416 094 09875 - 725 20 03368 -
4 00734 0 0.7083 4 4 02036
%
Pilar 10 3,92 0,67 0.1269 0.8285 5,29 0,89 0.4316 0.9603 0,41 0,3 0.0604 0.638
7 * 2 * 1 8 6
Fin-1-1 5,70 0,69 0.3725 0.59552,84 0,56 0.1215 0.450 0,62 1,18 0.0023 0.5214
0 8 3 5
Fin-1-2 6,65 1,42 0.3502 0.7898 7,08 1,14 0.9583 0.593 0,36 0,48 0.0597 0.3318
0 * 3 6 2
Fin-1-3 1,95 0,63 0.0000 0.6386 5,98 1,57 0.0047 0.445 0,52 0,24 0.1035 0.5422
8 9 8 5
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Pilar 11 6,88 0,57 0.2467 0.4186 8,58 0,58 0.2670 - 5,91 1,00 0.0100 0.2275
4 8 0.3916 0

Tam-1 6,82 0,62 0.4478 0.7636 797 0,90 0.2101 0.865 2,80 2,16 0.0965 0.1084
0 * 3 0* 0

Tam-1-1 6,82 0,62 0.4478 0.7636 7,97 0,90 0.2101 0.865 2,80 2,16 0.0965 0.1084
0 * 3 0* 0

Tam-2 6,94 1,31 0.3519 0.0033 9,19 1,52 0.9935 - 9,02 0,82 0.1797 0.7306*
8 1 0.8078 4

*

Tam-2-1 745 1,42 0.9010 0.4381 10,0 0,00 0.0002 0.580 8,99 0,79 0.1267 0.7306*
9 0 5 8 6

Tam-2-2 0,85 0,42 0.3194 0.8129 3,24 0,77 0.0231 0.646 10,0 0,00 0.0002 0.5808
6 * 9 7 0 5

Pilar 12 6,22 0,96 0.3392 0.7289 8,39 1,04 0.0503 0.836 3,15 0,70 0.1441 0.3234
3 * 5 2% 6

Sof-1-1 896 0,64 0.5362 0.1525 8,23 1,61 0.1152 0.757 8,97 0,58 0.3613 -0.5629
5 5 0* 7

Sof-1-2 6,76 0,69 0.1892 0.3703 9,08 0,42 0.0124 0.491 1,02 1,04 0.0491 -0.6707
5 9 0 0

Pilar 13 4,20 0,81 0.3397 0.8534 5,86 1,09 0.4618 0.956 0,58 0,47 0.1271 0.9461*
6 * 3 6* 0

Inn-1 4,30 0,62 0.9547 0.8088 5,45 0,39 0.7145 0.340 0,53 0,61 0.7306 0.7212%*
9 * 3 0 9

Inn-1-1 4,43 0,82 0.4173 0.8224 6,54 1,18 0.6027 - 0,90 0,92 0.4666 0.7212*
1 * 3 0.8300 5

*

Inn-1-2 3,75 0,42 0.5827 - 413 1,16 0.1132 0.816 0,00 0,00 0.0002 0.5808
1 0.2000 4 8* 5

Inn-2 3,81 1,19 0.9266 0.1236 6,26 2,35 0.8976 0.827 0,25 0,57 0.0008 0.4391
6 9 0* 0

Inn-2-1 3,81 1,19 0.9266 0.1236 6,26 2,35 0.8976 0.827 0,25 0,57 0.0008 0.4391
6 9 0* 0

Inn-3 4,51 0,69 0.1355 0.7200 5,89 1,06 0.1216 0.819 0,83 0,57 0.0963 0.8862%*
9 * 2 8* 7

Inn-3-1 4,01 1,21 0.1045 0.3581 4,60 1,87 0.0055 0.467 0,91 1,01 0.1149 0.2994
0 9 1 1
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Inn-3-2 3,46 0,70 0.1467 0.7333 4,04 1,02 0.0635 0.853 0,41 0,20 0.3341 -0.2275
1 * 9 2% 3

Inn-3-3 6,05 0,92 0.6423 0.5926 9,02 0,69 0.0898 0.903 1,17 1,42 0.3323 0.9059*

0 1 I* 3
Note:
PIB: Para la presentacion de la tabla el PIB esta dado en billones de pesos.
Desv: Desviacion estandar.
Prob>z: Prueba de normalidad de Shapiro Wilk (distribuciéon normal valor >0.05 y

distribucién no normal valor <0.05) variable no normales en negrita.

Pvalor: Coeficiente de correlacion de Pearson para variables normales; de Spearman para no
normales.
*: Significancia al 0.05.

Once the variables that have a correlation with GDP growth for the department of Santander have
been analyzed, it is important to check whether this occurs in the same way in departments such as
Antioquia and La Guajira. In the case of Antioquia, in Table 2, shown above, 36 variables with a
significant correlation with GDP growth can be identified. Among the first indicators is Pillar 1
Institutions, which has a coefficient of - 0.7636*, which means that, in the case of the department of
Antioquia, the correlation between Pillar 1 and GDP growth is significant, strong and inverse,
which allows us to understand that as the department loses points in the rating of its institutions, the
GDP increases. To understand the above, the indicators found within this pillar must be reviewed,
such as the variables INS-2-1 Fiscal autonomy with a coefficient of 0.7904*, INS-2-2 Local
collection capacity with a coefficient of -0.9286%*, INS-3

Transparency with a coefficient of -0.9205*, INS-4 Security and justice with a coefficient of
0.8790* and INS-4-1 Homicide rate with a coefficient of -0.7561%*. In these indicators it is possible
to observe that fiscal autonomy has a significant, positive and strong correlation while local
collection capacity has a negative, significant and strong relationship; this may be logical if one
considers that fiscal autonomy is simply the autonomy that the tax collection entity has separate
from other branches of power, while the collection capacity, quantitatively speaking, refers to
money that companies must deliver to the State and therefore, it is logical that the relationship is
negative.

Something that is very curious is that the relationship between transparency and GDP is negative,
significant and very strong; considering that in this subpillar there are issues such as the percentage
of companies in SECOP II and transparency in the use of royalties, it is likely that the increase in
control mechanisms to guarantee transparency will somehow slow down the processes regarding
investment and contracting of companies by the government. On the other hand, security and justice
and the homicide rate have positive, significant and strong coefficients, so it is logical to understand
that, with greater security and a lower homicide rate, companies have greater freedom to produce,
thus increasing GDP. Regarding the indicators within pillar 2, it can be seen that the subpillar INF-2
Road infrastructure with a coefficient of 0.9184* and the variable INF-2-3 Percentage of primary
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roads in good condition with a coefficient of 0.8971%*, are positively, significantly and strongly
correlated with GDP growth, which is logical if one considers that good road development
facilitates land transport of goods; however, this result is contrary to that of Santander which, as
already explained, has a negative correlation in this aspect.

Similarly, within pillar 5, the SAL-1 Health Coverage subpillar was identified with a positive,
significant and very strong coefficient with a value of 0.9126*, which implies that as the department
of Antioquia improves its health coverage, its GDP also grows. The latter is similar to the behavior
of the SAL-2 Health Outcomes subpillar and the SAL-2-1 Infant Mortality variable, which have
coefficients of 0.8022* and 0.7877* respectively, which means that these two indicators correlate
positively, significantly and strongly with the growth of Antioquia's GDP.

Likewise, within pillar 6, there are the variables EDU-2-1 Saber 11 test scores with a coefficient of
0.8383*, which implies that, similarly to the department of Santander, the department of Antioquia
improves its GDP to the extent that high school graduates obtain higher scores in the Saber Pro
tests. Interestingly, the variable EDU-2-5 Investment in the quality of basic and secondary
education has a coefficient of -0.8644*, which implies a negative, significant and strong correlation
with GDP growth, meaning that the greater the investment in the quality of basic and secondary
education, the tendency is for GDP to decrease. This may make sense if two scenarios are
considered; the first is that the basis of productivity in the department of Antioquia may be the
operative workforce with little education; the other scenario may be that the higher the quality of
education, the greater the investment in this aspect and, therefore, investments in issues related to
the production of companies are reduced.

Within pillar 7, the variables EDS-1-1 Gross coverage in university education, EDS-1-2 Graduates
in postgraduate studies and EDS-2-4 Second language proficiency were identified, with coefficients
of 0.9341*, 0.7600* and 0.8144*, respectively, which means that these three variables have a
positive, significant and strong correlation with the GDP growth of the department of Antioquia.
This lays the foundation that part of the success of this department lies mainly in higher education,
which, as can be seen, falls on the coverage of higher education, the number of new graduates of
postgraduate courses and the increase in professionals with mastery of the second language.

Likewise, Pillar 8 Business Environment has a coefficient of 0.9627%*, which means that as a whole,
this pillar has a positive, significant and very strong correlation with the GDP growth of the
department, which is also accompanied by the variables NEG-1-1 Ease of opening a business
0.7857*, which as can be seen, has a positive, significant and strong correlation, as do the variables
NEG-1-2 Ease of registering properties with a coefficient of 0.7452* and NEG-1-3 Ease of
obtaining construction permits with a coefficient of 0.8093*, which contribute positively,
significantly and strongly to the GDP growth of the department of Antioquia. Similarly to the
department of Santander, the variable NEG-1-4 Number of tax payments per year has a coefficient
of -0.8333*, which implies that tax collection negatively impacts GDP growth, mainly because,
quantitatively speaking, taxes are money that the State takes from business owners as a result of
their profits.

Within pillar 9, there is the variable LAB-2-1 Gap in labor participation between men and women
with a coefficient of -0.7083*, which means that the higher the score obtained by the department in
reducing the gap in labor participation between men and women, the lower the GDP growth. The
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above may make sense if, in the department of Antioquia, a labor linkage policy based on gender
and not on the capabilities of workers were being wrongly developed.

Regarding Pillar 10, Financial System, it is possible to affirm that it has a positive, significant and
very strong correlation with GDP growth, given that its coefficient is 0.9603*. This implies that as
the system improves within the department of Antioquia, GDP also grows, which is logical, given
that the financial system is the one that, for the most part, has the economic resources that
entrepreneurs need to invest in the growth of their organizations.

Regarding Pillar 11, it is possible to see that the sub-pillar and variable TAM-1/TAM-1-1 Size of the
internal market has a coefficient of 0.8650*, which implies that the greater the consumption of
Antioquian citizens, the greater the GDP growth; however, the sub-pillar TAM-2 Size of the
external market has a -0.8078*, which means a negative, significant and strong correlation with
GDP growth. This may make sense if one considers that, probably, the larger the external market,
the lower the capacity of local companies to understand how to enter these areas, which, added to
the amount of imports mentioned above, reduces net exports, negatively impacting GDP growth.
Similarly, Pillar 12 Sophistication and diversification shows a coefficient of 0.8362*, while its
variable SOF-1-1 Diversification of export destination markets has a coefficient of 0.7570%*, which
means that both have a positive, significant and strong correlation with GDP growth. This
complements what was stated in the previous pillar, since it shows that it is not the size of the
external market but its diversification that moves the economy of a region and increases its GDP.

Finally, for the department of Antioquia, Pillar 13 Innovation and business dynamics has a
coefficient of 0.9566*, which implies that innovation has a positive, significant and very strong
correlation with the growth of the departmental GDP; In fact, this is one of the pillars with the
highest number of variables correlated with GDP, given that the variables INN-1-1 High quality
research with a coefficient of -0.8300*, INN-1-2 Journals indexed in Publindex with a coefficient of
0.8168*, INN-2 Industrial property registrations with a coefficient of 0.8270*, INN-2-1 Industrial
property registrations with a coefficient of 0.8270*, INN-3 Business dynamics with a value of
0.8198%*, INN-3-2 Business density with a figure of 0.8532* and INN-3-3 Participation of medium
and large companies with a result of 0.9031*, have a strong, significant and positive correlation
with GDP growth, with the exception of the variable INN-1-1 whose correlation is negative. This
not only means that GDP is positively affected by issues such as intellectual property registration,
but also that aspects such as business density and the participation of the largest companies play a
fundamental role in the economic growth of a region.

Regarding the department of La Guajira, in Table 2, 19 variables with a significant correlation with
the department's GDP are observed. Within pillar 1, there are the subpillar INS-2 Fiscal
management and the variables INS-2-2 Local collection capacity and INS-4-1 Homicide rate, with
coefficients of -0.8264%*, - 0.7533*, -0.7425*, which indicates that, for this department, a higher tax
collection and a lower homicide rate reduce the GDP. This may make sense if one considers that
this department has its greatest source of growth in coal exports, for which reason, the payment of
taxes by companies such as Cerrejon directly affects its growth potential. Regarding the homicide
rate, a logical reason cannot be identified that allows us to understand why this variable is negative;
however, this could be due to the conditions of the department itself, where the absence of the State
is such that even violence could somehow contribute to the productivity of some companies.
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Regarding pillar 2, it is possible to see that the subpillar INF-2 Road infrastructure and the variable
INF-2-3 Percentage of primary roads in good condition, have coefficients of 0.9701* and 0.7590*
respectively, which means that in the department of La Guajira, these variables have a positive,
significant and strong correlation with GDP growth, which implies that, in a region with such
poverty rates, the improvement of land roads can mean a great change for the entire local economy.
Similarly, Pillar 6 Basic and secondary education has a positive, significant and strong correlation
with GDP growth, given its coefficient of 0.7785*, which is aligned with the variables EDU-1-1
Net coverage in preschool with a coefficient of 0.7711*, EDU-1-2 Net coverage of primary
education with a value of 0.8222*, EDU-1-3 Net coverage of secondary education with an indicator
of 0.7683* and EDU-2 Quality in education with a coefficient of 0.8743*, which, like the pillar, are
positive, significant and strong in their relationship with GDP, which means that, in a region like La
Guajira, access to basic education can make a big difference between wealth and poverty.

Likewise, within pillar 8, the variables NEG-1-1 Ease of opening a company and NEG-1-3 Ease of
obtaining construction permits were identified, which have coefficients of 0.8948* and 0.7208*
respectively, which means that, for the department of La Guajira, it is vitally important to have
flexibility in the way of doing business, since this positively impacts GDP growth. Regarding pillar
11, it is possible to identify that the subpillar and variable TAM-2/TAM-2-1 Size of the external
market, has a coefficient of 0.7306*, which means that the size of the external market has a
positive, strong and significant correlation with the growth of the GDP of La Guajira, which is
logical when considering that in this region, economic growth, among various factors, is largely
leveraged by the mining and energy activity, which is mostly dedicated to the export of resources.

Finally, and as a closing to this chapter, it is observed that Pillar 13 Innovation and business
dynamics has a coefficient of 0.9461*, which means that this is an indicator with a positive,
significant and strong correlation with GDP growth. This is supported by the subpillars INN-1
Research (0.7212%) and INN-3 Business dynamics (0.8862*) and the variables INN-1-1 High
quality research (0.7212*) and INN-3-3 Participation of medium and large companies (0.9059%),
whose coefficients are positive, significant and strong, which means that scientific research, in
conjunction with business dynamics, generate optimal conditions for the economic growth of the
region in La Guajira.

Models for strengthening public policies

As explained in the previous chapters, once the relationship between competitiveness indicators and
GDP has been reviewed, it is possible to propose a model that, based on those pillars in which the
department of Santander has greater strengths and those variables with a positive correlation with
GDP, allows strengthening public policies with three fundamental purposes: improving economic
growth (GDP), improving the business environment in the department (Pillar 8) and improving
Santander's position in the departmental competitiveness ranking.

In accordance with the above, first of all, the proposals that seek to improve the GDP of the region
are presented, given that it is through GDP that the necessary resources are obtained to invest in
most of the pillars of competitiveness. As a first step, it is proposed to improve the organization of
the public apparatus, which will allow for improved fiscal management, without this meaning an
increase in taxes. On the contrary, according to the results, it is more beneficial for the improvement
of the department's GDP to create policies that promote business formalization and reduce evasion,
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which substantially improves public funds to invest in other fundamental aspects related to the
quality of life of the inhabitants.

Similarly, it is considered relevant that there are public policies aimed at increasing life expectancy
at birth, that is, aimed at early childhood care, given that the first years of a human being's life are
crucial for optimal development during adolescence and later adulthood. That is why, in order to
have good workers in the future, the department must strengthen its public policy for early
childhood care, mainly in those areas with limited health systems, such as small municipalities and
rural areas.

As mentioned above, the results of the Saber 11 tests, higher education and training for work and
mastery of a second language are related to GDP growth; this shows that education at all levels is
essential for the economic growth of a territory, which ultimately translates into greater
development. Therefore, another of the proposals within the model that the government should
develop in conjunction with the mayors of the metropolitan area and the different municipalities of
Santander is to guarantee coverage, quality and access to secondary, higher and bilingual education,
through public policies that not only guarantee that the best results of the Saber 11 tests have free
access to university, but also that the state can provide training in a second language, since this also
allows local companies to have a greater capacity to do business abroad. Similarly, the business
environment must be strengthened, specifically in the facilities to open a company, since this is
correlated with GDP growth. That is why, according to the results, another aspect to consider within
the model is the adjustment of public policies regarding the requirements that a person must meet in
order to open a company, including the means used for this purpose; therefore, applying a policy of
reducing paperwork is important to motivate entrepreneurs not only to create new companies, but
also to formalize existing ones.

Another of the strategies included in the model is about the financial system, specifically about the
banking rate, which, as explained in the previous chapter, is related to GDP growth. This allows us
to understand that strategies must be strengthened to provide greater access to credit to the different
actors that make up a society, both independent and natural. In this order of ideas, initiatives such as
the citizen banking of the IMEBU of the mayor's office of Bucaramanga (Imebu 2022), are an
example of public policies designed to provide access to credit to citizens and increase the banking
rate.

Within the strategies to improve GDP growth in Santander, it is important to design public policies
that allow improving the size of the market, given that aspects such as the size of the internal
market, and the degree of commercial openness of the region, contribute positively to the GDP.
Within this, the governorates and mayors together with the Higher Education Universities can
weave alliances in the development of joint events that not only seek to promote the undertakings of
students from the respective universities, but also support the visualization of undertakings from all
the municipalities in the region, thus achieving greater visibility in markets outside the department
and at the same time, promoting local consumption. Likewise, according to the results,
sophistication and diversification is another aspect that contributes positively to GDP growth, which
means that, to improve the economic growth of the region, public policies must be designed aimed
at taking advantage of trade opportunities abroad. To this end, the governorate and the mayors can
provide advice, support and technical assistance to the different entrepreneurs so that they can
export their products and thus increase their sales and, of course, bring resources from the region.
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The aim of the project is to promote the development of foreign investment, which, through fiscal
management, helps in public investment for the benefit of all. It is important that the public sector
supports and strengthens these aspects in which local entrepreneurs do not have great strengths,
mainly in the negotiation processes with companies abroad and how to place their products in other
territories.

Finally, it was possible to determine a correlation between the aspects of innovation and business
dynamics with GDP growth. This implies that, from this pillar, the growth of high-quality research
and business density should be encouraged; that is, an increase in investment by the public sector in
the development of research that contributes to the development of the business sector and also;
together with the ease of opening companies, encourage the increase in the number of companies in
the region; However, the latter is only possible if the placement of products abroad is improved,
since the demand in the region may not have the capacity to absorb all the products and services
available from local companies, which is why a greater number of companies and innovations must
seek their growth outside of Santander. The figure shows a diagram of the model developed in this
section.

Figure 1.
GDP growth model
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Regarding the position of the department within the CPC competitiveness index for the year 2020,
it is important to note first that the department of Santander is better than Antioquia in pillars 3, 4, 6
and 9, which means that, currently, Santander has higher scores than Antioquia in 4 of the 13 pillars
of competitiveness. This is why the department of Santander must create public policies aimed at
improving its competitive position in at least 3 more pillars with respect to the department of
Antioquia, since this could position Santander as the most competitive department in the country.
To do this, considering the data obtained, Santander has a greater chance of surpassing Antioquia in
pillars 1, 2, 5, 7 and 8 in which the differences between the departments of Santander and Antioquia
according to the 2020 report are 0.14, 1.00, 0.93, 0.29, and 0.38 respectively.

Therefore, first of all, the department of Santander must improve its public policies with respect to
administrative performance, fiscal management, transparency, and security and justice, which are
the sub-pillars that group the variables that make up pillar 1. One of the fundamental axes for the
competitive development of a region is the development of its public apparatus; in this sense,
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aspects such as transparency become relevant so that issues such as fiscal management fulfill the
objective of its reason for being, which is the collection of taxes and their reinvestment in social
issues and the functioning of the public apparatus itself; likewise, public policies must be improved
in aspects such as administrative performance and security and justice that revitalize citizens'
confidence in the public sector.

Similarly, infrastructure is another key aspect in which Santander has the possibility of surpassing
the department of Antioquia given the difference of 100 points within the CPC scale. To improve
this pillar, the department of Santander must create public policies aimed at increasing investment
in service infrastructure, road infrastructure and connectivity, mainly in those municipalities that are
far from large cities, primarily guaranteeing access to public services for the entire population and
land routes in optimal conditions that contribute to business development.

Table 2.

Pearson correlation Pillar 8 & competitiveness index

pilar§ negll negl3 ticll sal2l edu2l eds24 tamll innll inn32 inn33

Pilar 1.0000
8

Negl 0.9671 1.0000
1 %

Negl 0.9058 0.8967 1.0000

3 * *

Ticll 0.7752 0.6469 0.5629 1.0000

%

Sal21)* 0.8921° 0.9251' 0.7154' 1.0000

Edu2 0.9512 0.9647 0.8480 0.619 0.9096 1.0000

1 k % * 1 *

Eds2 0.7935 0.8155 0.5985 0.624 0.7244 0.8948 1.0000

4 % * 9 * *

Taml 0.8854 0.8540 0.8571 0.657 0.9456 0.9106 0.8352 1.0000

1 * * * 1 * * *

Innl1 0.7325 0.7663 0.6820 0.501 0.7924 0.8413 0.8766 0.9290 1.000

Inn32 0.7114 0.7753 0.6912 0.185 0.6587 0.8401 0.6879 0.6941 0.635 1.000

Inn33 0.8922 0.9313' 0.8872° 0.5665 0.7913' 0.8380° 0.6340 0.6796 0.544 0.647:1.000
* 0
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Figure 2.

Model for Santander's competitive position
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Finally, with regard to improving the business environment, it is worth mentioning that, within the
indicators of the departmental competitiveness index, there is pillar 8, which refers to this issue, so
it is important to review those variables that, in some way, can contribute to improving this pillar
and, in turn, allow Santander to be ranked first in the ranking and increase its GDP.

To solve specific objective 3, a correlation model was developed between pillar 8 and all the
variables of the departmental competitiveness index measured between 2013 and 2020. Table 3
shows the results of only those variables with significant and positive coefficients, that is, those that
do have a correlation with the increase in the score in pillar 8§ and whose direction means that it
contributes to the increase in said pillar.

Based on the results presented, if the local government wishes to improve the business environment
(pillar 8) in the department of Santander, public policies must be aimed at improving key aspects
such as the ease of opening a company (Neg-1-1) and the ease of obtaining construction permits
(Neg-1-3), which, as previously stated, are also key to increasing the department's GDP and require
investment in systematization and reduction of requirements.

Secondly, another important variable for improving the business environment is fixed broadband
internet penetration (Tic-1-1), probably because improving the internet can facilitate not only the
paperwork via the web, but also communication and negotiation with various relevant actors for a
company. In this sense, another of the strategies within the Model, aimed at achieving the objective
of having a suitable business environment, is the investment in improving the internet infrastructure
in the department, mainly in those municipalities and remote areas where this technology is still
deficient; The above must be strengthened by technical assistance in the matter, which, from the
municipal mayors, can provide advice to entrepreneurs on how to use the Internet for their
procedures with the state and for the development of their businesses.

Conclusions

From the arduous study of the competitiveness indicators and their relationship with the economic
growth of the department of Santander, it has been possible to reach several conclusions. Firstly, it
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is possible to conclude that, in general, for the department of Santander, most of the pillars, sub-
pillars and variables of the departmental competitiveness index have values above the average range
(5-6) within the CPC measurement scale; in fact, the average of these scores during the observation
period 2013-2020 is above the mentioned range in all the pillars. The data also show that the Covid-
19 pandemic negatively affected the results of most of the variables, given that almost all of them
registered falls between 2019 and 2020, which indicates that global trends on the effects of the
pandemic are not foreign to the regions where the Coronavirus was handled acceptably.

Comparatively speaking, it is possible to conclude that, although Antioquia as the first department
in the competitiveness ranking is expected to be superior to Santander in all aspects, the reality is
different, given that Santander has higher values on average and the data reported in the 2020 report
in pillars 3, 4, 6 and 9. Additionally, it is possible to ratify the superiority of Antioquia in
fundamental pillars for economic development such as the financial system, market size, exports,
and innovation and business dynamics, where the gaps between these two departments are still very
wide. Likewise, it was possible to understand that, in peripheral departments such as La Guajira,
most of the pillars, sub-pillars and variables have values within the low or very low range of the
CPC measurement scale, which is not surprising, but it does make it clear that, the abandonment of
these areas can generate gaps that can take decades to close. Regarding economic growth, it is
possible to conclude that the department of Santander has had a sustained but gradual growth, with
a negative trade balance or net exports, where imports far exceed the department's exports, an
aspect in which Santander has great weaknesses and which is a reflection of a problem at the
national level. Likewise, the participation in the national GDP has decreased in recent years, which
indicates that other departments are growing more rapidly than Santander, in addition to the
reduction it has had in its royalties. Although in terms of growth and exports it does not have the
best data, the department's GDP per capita is higher than the country's GDP per capita, therefore, it
is possible to conclude that, in economic terms, in Santander there are greater probabilities that
citizens have a better quality of life than most of the inhabitants of the rest of the country.

Comparatively speaking, it is clear that Antioquia is far superior to Santander in aspects such as size
and GDP growth; in terms of exports and royalties, Antioquia and La Guajira far surpass the
department of Santander, where even La Guajira is the only one of the 3 departments observed that
has a positive trade balance, by far, much higher than that of Santander; however, within the
comparative analysis carried out, the department of Santander is the one with the highest GDP per
capita, which indicates that, although it does not have the best results in economic growth, its
population probably enjoys greater well-being. The study allows us to reach an additional
conclusion, which refers to departments such as La Guajira that, although they have very good
numbers in terms of exports and economic growth evidenced in their GDP, this does not reflect the
social reality of a region in extreme poverty and with very low results in the pillars of
competitiveness.

Regarding the correlational analysis proposed in specific objective 2, it is possible to conclude that
there is a correlation between some pillars, sub-pillars and variables of the competitiveness index
with respect to the GDP of the department of Santander; however, it is important to clarify that most
of the variables do not have a statistical relationship, which does not mean that they do not
contribute to the GDP, but that their impact may be mediated by another series of conditions and
variables that prevent a correlation model from identifying them. Likewise, it is possible to
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conclude that, in the case of the three departments, different variables related to the behavior of
their GDP were identified, therefore, the strategies that can be implemented in

Santander to improve its economic growth are not comparable to other departments. It is also
concluded that education and issues related to fiscal management and transparency are relevant
aspects for the improvement of the economy of the 3 regions. The study allows us to conclude that,
with respect to GDP growth, public policies should be strengthened that address issues such as life
expectancy at birth, the domestic market, education, the use of a second language, ease of opening
businesses, access to credit, fiscal management, exports and quality research, which makes it clear
that GDP is not an issue that depends solely on productivity, but is a multidimensional aspect that
responds to a large number of stimuli generated from various axes of society such as health and
education.
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