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Abstract

This study offers empirical evidence about the deciding factors of the insurance access in Colombia, which
is actually included on the national financial inclusion policies recommended by AFI, using as a primary
input the Inclusion Insurance Survey made by the government through Banca de las Oportunidades,
Superintendencia Financiera and Fasecolda. Among the main results reached are: the mandatory insurance
access probability, credit induced or not, is more significant for men. Itis increased according to household
size, economic status, and age, but not in a linear function. It also increases when people are both working
and studying or are only studying, as well as when they have savings, credit, their own house, business or
company, or technical, technological, or postgraduate studies.

JEL Code: D14, G22, G50
Keywords: financial exclusion; inancial inclusion; insurance; probabilistic models

*Corresponding author.
E-mail address: julianaarias@itm.edu.co (J. Arias Ciro).
Peer Review under the responsibility of Universidad Nacional Auténoma de México.

http://dx.doi.org/10.22201/fca.24488410e.2022.2891

0186- 1042/© 2019 Universidad Nacional Auténoma de México, Facultad de Contaduria y Administracion. Este
es un articulo Open Access bajo la licencia CC BY-NC-SA (https://creativecommons.org/licenses/by-nc-sa/4.0/)

1


http://dx.doi.org/10.22201/fca.24488410e.2022.2891

J. Arias Ciro and G. J. Gonzélez Uribe / Contaduria y Administracion 66(4) 2021, 1-25
http://dx.doi.org/10.22201/fca.24488410e.2022.2891

Resumen

El presente estudio ofrece evidencia empirica sobre los determinantes del acceso a los seguros en
Colombia, los cuales han sido incluidos recientemente dentro de las politicas nacionales de inclusion
financiera, recomendadas por la AFI, utilizando como insumo principal la Encuesta de Inclusién en
Seguros realizada por el gobierno a través de la Banca de las Oportunidades, la Superintendencia
Financiera y Fasecolda. Dentro de los principales resultados se encuentra que la probabilidad de acceder
a un seguro obligatorio ya sea inducido por la adquisicion de un crédito o no, es mayor para los hombres
y aumenta con el tamafio del hogar, el estrato socioeconémico y la edad, aunque de forma no lineal.
Especificamente se incrementa para aquellas personas que se encuentran trabajando y estudiando
simultaneamente o sélo estudiando y para aquellas personas que cuentan con una vivienda propia, un
negocio o0 empresa, que tienen ahorros, créditos y que tienen un nivel educativo técnico, tecnoldgico o de
posgrado.

Cadigo JEL: D14, G22, G50
Palabras clave: exclusién financiera; inclusion financiera; seguros; modelos de probabilidad

Introduction

Financial exclusion is when many potential consumers do not have access to and do not use financial
services appropriately (Devlin, 2005). Many emerging and developed countries have included strategies
to advance financial inclusion in their policy agendas to achieve essential objectives such as equity and
poverty reduction and promote financial stability, employment, and economic growth. Colombia, for
example, adopted a financial inclusion policy in 2006, which led to the creation of the "Banca de las
Opportunities” Investment Program (Decree 3078 of 2006) to facilitate access to financial services for the
lower-income population, implementing various strategies such as expansion of regional geographic
coverage, creation of simplified savings products with lower costs and access requirements, promotion of
credit granting with maximum interest rate differentiation for microcredits, and the development of
inclusive insurance through marketing in networks and non-bank correspondents.

The focus on insurance demand in this study is for two main reasons. First, to use the information
contained in the first insurance inclusion survey conducted in the country, which represents the first
national effort to understand the behavior of Colombians regarding access to and use of insurance in the
economy and the different protection and assurance systems used. Second, to fill the gap in the literature

There are many other definitions provided in the literature. For example, Simpson and Buckland (2009) define
financial exclusion as not having access to any formal financial product, whether payment, savings, or credit. On the
other hand, Cano et al. (2013) use three concepts to define exclusion: first, as the lack of access to a bank account;
second, as the absence of a credit card; and third, as the use of informal financial alternatives.
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regarding the analysis of the determinants of insurance demand that help consumers protect themselves
against adverse events. Instead, studies have focused on investigating the determinants of access to
financial products such as credit, savings accounts, and debit and credit cards. Thus, this study aims to
provide empirical evidence on the determinants of financial exclusion regarding access to insurance,
estimating different econometric models, including the linear probability model (LPM), logit, and probit.
In general, the results show that the probability of having access to mandatory insurance, whether induced
by the acquisition of a loan or not, is higher for men and increases with household size, socioeconomic
stratum, and age. Nonetheless, in a non-linear way, it increases for those working and studying
simultaneously or only studying and those with their own home, a business, or a company, who have
savings, loans, and a technical, technological, or postgraduate level of education.

This article is divided into five sections, including the introduction. The review of the literature
describes national and international studies that analyze the determinants of access to financial services.
The methodology section details the survey used, the relevant data for this study, and the econometric
model. The last two sections present the research results and conclusions.

Financial exclusion is when many potential consumers do not have access to and do not use
financial services appropriately (Devlin, 2005)2. Many emerging and developed countries have included
strategies to advance financial inclusion in their policy agendas to achieve essential objectives such as
equity and poverty reduction and promote financial stability, employment, and economic growth.
Colombia, for example, adopted a financial inclusion policy in 2006, which led to the creation of the
"Banca de las Oportunidades" Investment Program (Decree 3078 of 2006) to facilitate access to financial
services for the lower-income population, implementing various strategies such as expansion of regional
geographic coverage, creation of simplified savings products with lower costs and access requirements,
promotion of credit granting with maximum interest rate differentiation for microcredits, and the
development of inclusive insurance through marketing in networks and non-bank correspondents.

The focus on insurance demand in this study is for two main reasons. First, to use the information
contained in the first insurance inclusion survey conducted in the country, which represents the first
national effort to understand the behavior of Colombians regarding access to and use of insurance in the
economy and the different protection and assurance systems used. Second, to fill the gap in the literature
regarding the analysis of the determinants of insurance demand that help consumers protect themselves
against adverse events. Instead, studies have focused on investigating the determinants of access to

financial products such as credit, savings accounts, and debit and credit cards. Thus, this study aims to

2There are many other definitions provided in the literature. For example, Simpson and Buckland (2009) define
financial exclusion as not having access to any formal financial product, whether payment, savings, or credit. On the
other hand, Cano et al. (2013) use three concepts to define exclusion: first, as the lack of access to a bank account;
second, as the absence of a credit card; and third, as the use of informal financial alternatives.
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provide empirical evidence on the determinants of financial exclusion regarding access to insurance,
estimating different econometric models, including the linear probability model (LPM), logit, and probit.
In general, the results show that the probability of having access to mandatory insurance, whether induced
by the acquisition of a loan or not, is higher for men and increases with household size, socioeconomic
stratum, and age. Nonetheless, in a non-linear way, it increases for those working and studying
simultaneously or only studying and those with their own home, a business, or a company, who have
savings, loans, and a technical, technological, or postgraduate level of education.

This article is divided into five sections, including the introduction. The review of the literature
describes national and international studies that analyze the determinants of access to financial services.
The methodology section details the survey used, the relevant data for this study, and the econometric
model. The last two sections present the research results and conclusions.

Review of the literature

The role of financial inclusion in economic growth, financial stability, and inequality has been extensively
studied in the literature (Fowowe, 2020; Wokabi & Fatoki, 2019; Ahamed & Mallick, 2019; Dunham,
2019; Mehrotra & Yetman, 2015; Simpson & Buckland, 2009), as well as the macroeconomic and
microeconomic factors that influence the levels of financial inclusion in a country. Such has been its
importance that the Agency for Financial Inclusion (AFI), since its creation in 2008, has promoted global
strategies and recommendations on sustainable and inclusive policies to increase the accessibility of
financial services for the population excluded from the system, due to its potential to improve the welfare
of individuals and households, boost new entrepreneurs, increase employment, and foster the efficiency
of certain social and economic policies.

Generally, the determinants of financial exclusion or factors affecting the holding of financial
products have been classified into two groups: demand factors and supply factors. Within the first group
are variables such as gender, age, household size, income, type of work, region, race, social stratum,
educational level, receipt of subsidies, and type of housing. Factors such as cost, availability of access
points, infrastructure, requirements for acquiring a financial product, and technology are identified as
supply factors. Most studies have concentrated on the impact of demand factors on financial inclusion
within the literature analyzed.

Several authors have analyzed the determinants of financial inclusion in the international
context. For example, at the macroeconomic level, Raichoudhury (2020), after constructing a financial
inclusion index for each of the states in India, finds that the main factors affecting financial inclusion are
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income, infrastructure (measured through the length of roads and the presence of companies), and
employment opportunities. Similarly, Boitano and Abanto (2020) investigate the determinants of financial
inclusion in Peru at the departmental level. The authors find that bank concentration, as measured by the
Herfindahl-Hirschman Index (HHI), negatively affects inclusion levels, while technology affects it
positively, but its effect has been fading over time. Taking into account a microeconomic approach to the
individual characteristics that affect financial inclusion, Martinez et al. (2020) study the determinants of
financial inclusion in seven Latin American countries using probabilistic models. Inclusion is measured
as access to one of the following financial instruments: bank account, savings, and credit. Its main results
are that older, in wealthier quintiles, and more educated males are more likely to use any financial
instrument.

Meanwhile, Sanderson, Learnmore, and Pierre Le (2018) do so for the case of Zimbabwe, where
they find that age, education, financial literacy, income, and internet connection positively affect
inclusion. Nevertheless, in line with Iregui-Bohdrquez et al. (2016) and Martinez et al. (2020, the relation
with age is positive and decreasing, i.e., at retirement age, interest in financial services is lost. In addition,
supply factors such as the documentation required to open a savings account and the distance to access
points negatively affect inclusion. To overcome this last barrier, the Central Bank of Zimbabwe has
enabled the acquisition of bank accounts for low-income earners by minimizing the documentation
required, which can somewhat compromise the financial system's stability. Likewise, Wokabi and Fatoki
(2019) identify that factors such as the proportion of people living in rural areas and low-income levels
are negatively related to financial inclusion in East African countries. In the case of Tuesta et al. (2014),
they found that the main factors of financial inclusion in Mexico, measured through an aggregate indicator
that considers access to credit and savings, are age, position in the household, marital status, and education.
In turn, Tuesta et al. (2015) study the determinants of financial exclusion in Argentina and use probit
models to identify the variables that influence the probability of being excluded from the formal financial
sector, measured through having or not having a bank account. Among their main results, they found that
there is a positive relation between the use of financial products and education, income, and age. Simpson
and Buckland (2009) define financial exclusion as not having access to any formal financial product,
whether payment, savings, or credit, and estimate probit models to determine the factors that influence it.
They suggest a non-linear relation between financial exclusion and income and wealth variables. That is,
if income or wealth falls, financial exclusion increases at an increasing rate. They also find important
regional differences and that education, household structure, home ownership, and financial education
impact financial exclusion.

Salignac, Marjolin, Reeve, and Muir (2019) define the concept of financial resilience for the

Awustralian case. The authors indicate that financial resilience refers to an individual's ability to access and
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leverage external capabilities and resources in times of financial adversity. This approach could be
categorized among those of the demand perspective, but it goes beyond the description of population
characteristics since it intrinsically analyzes the individual to determine their capacity to access financial
resources.

For the Colombian case, most of the studies analyze the determinants of access to different kinds
of credit (Rodriguez & Riafio, 2016; Pacheco & Yaruro, 2016; Gémez et al., 2016; Cano et al., 2013;
Murcia-Pabén, 2007). Others emphasize the differences between rural and urban areas (Estrada &
Zamora, 2017) or between the formal and informal sectors (Iregui-Bohdrquez et al., 2016). Specifically,
Murcia-Pabon (2007) studies the determinants of access to housing credit and credit cards and, using the
information contained in the 2003 Quality of Life Survey, finds that the socio-demographic characteristics
of households such as education, income level, wealth, labor contract ownership, age and geographic
position are determinants of access to credit by Colombian households.

Another outstanding study is that of Anaya, Buelvas, and Romero (2020), who study the
importance of monetary poverty in financial inclusion in the department of Cérdoba. The authors establish
that factors such as the educational level of the head of the household and living in an urban area increase
the probability of accessing financial services.

Estrada and Zamora (2017) analyze financial inclusion in terms of credit in Colombia's rural
sector. Their results show that the persistence of these gaps is related to supply-side problems, i.e., high
concentration of financial infrastructure in the cities, the existence of products that are inadequate for the
needs of the rural population, information imbalances, and lack of competition in the financial market. On
the other hand, Iregui-Bohorquez et al. (2016) find that the probability of obtaining credit is positively
related to the following variables: education, income, household size, home ownership, labor force
participation, and marital status. In the case of formal credit, they find that income and education affect it
positively. In contrast to the studies mentioned above, the authors find no significant differences between
rural and urban areas, and gender is not a significant variable.

Gomez et al. (2016) include other factors, such as trust in the financial system and Sisben
membership, as possible determinants of the demand for non-cash payment mechanisms, such as savings
accounts and credit cards. The results show that geographic location, Sisben membership, insurance
coverage, education, employment formality, income, and trust in the financial system are significant for
holding this type of account. In the case of credit cards, they find that employment status and age also
explain their demand.

Pacheco and Yaruro (2016) use the contingency table methodology to study the factors that
affect a person's decision not to acquire financial products, despite knowing their existence. Among their

main results, they found that a low level of income and education, the lack of a budget, vulnerability in
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the labor market, and not having direct responsibility for money management in the household explain to
a large extent the lack of financial products, despite being aware of them. An interesting finding is that
gender and age are unrelated to not holding financial products, despite knowing about them.

The following describes the few studies that have focused on analyzing the variables that
influence the demand for insurance. Devlin (2005) studies the probability of being excluded from a range
of financial products, namely checking, savings, life insurance, or pension accounts, and estimates a logit
model for each product. Unlike Cano et al. (2013), Devlin analyzes access to financial products separately
and estimates a logit model for each. He finds that type of employment, household income, home
ownership, marital status, age, and education are important in explaining exclusion.

Meanwhile, Rodriguez and Riafio (2016) estimate a probit and logit model to determine the
probability of having a financial product such as savings, credit, and insurance, and an additional variable
constructed as the holding of any financial products, to measure financial inclusion. Their main results
suggest that household wealth, educational level, and job stability increase the probability of acquiring a
financial product. On analyzing the particular case of insurance, they find that the probability of access is
related to household income, home ownership and risk, and the propensity of the home to suffer risks such
as floods, avalanches, flooding, landslides, subsidence, or earthquakes.

In the study by Cano et al. (2013), an index of access to the financial system is constructed,
where 13 financial products, formal and informal, are included to avoid wasting the information in the
survey. Although the authors do not analyze the insurance variable independently, it was included in the
construction of the indicator, which suggests its importance as a vehicle for an individual's financial
inclusion. The main results show that gender, age, marital status, number of family members, income,
wealth, level of schooling, and financial education are significant variables in access to financial services.

Finally, the study by Dorn et al. (2017), which focuses on the field of health insurance, finds
that increases in the age of individuals are related to a lower probability of purchasing insurance if
previously uninsured, while an increase in the value of assets increases this probability. For individuals
who had insurance but declined it later, increases in age also reduce their probability of acquiring it, just
as the perceived probability of accessing a nursing home reduces this probability. Likewise, an increase
in the number of children, a reduction in the value of assets, and a deterioration in the spouse's health are
factors that increase the likelihood of purchasing long-term insurance if one did not have it before.

The role of financial inclusion in economic growth, financial stability, and inequality has been
extensively studied in the literature (Fowowe, 2020; Wokabi & Fatoki, 2019; Ahamed & Mallick, 2019;
Dunham, 2019; Mehrotra & Yetman, 2015; Simpson & Buckland, 2009), as well as the macroeconomic
and microeconomic factors that influence the levels of financial inclusion in a country. Such has been its

importance that the Agency for Financial Inclusion (AFI), since its creation in 2008, has promoted global
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strategies and recommendations on sustainable and inclusive policies to increase the accessibility of
financial services for the population excluded from the system, due to its potential to improve the welfare
of individuals and households, boost new entrepreneurs, increase employment, and foster the efficiency
of certain social and economic policies.

Generally, the determinants of financial exclusion or factors affecting the holding of financial
products have been classified into two groups: demand factors and supply factors. Within the first group
are variables such as gender, age, household size, income, type of work, region, race, social stratum,
educational level, receipt of subsidies, and type of housing. Factors such as cost, availability of access
points, infrastructure, requirements for acquiring a financial product, and technology are identified as
supply factors. Most studies have concentrated on the impact of demand factors on financial inclusion
within the literature analyzed.

Several authors have analyzed the determinants of financial inclusion in the international
context. For example, at the macroeconomic level, Raichoudhury (2020), after constructing a financial
inclusion index for each of the states in India, finds that the main factors affecting financial inclusion are
income, infrastructure (measured through the length of roads and the presence of companies), and
employment opportunities. Similarly, Boitano and Abanto (2020) investigate the determinants of financial
inclusion in Peru at the departmental level. The authors find that bank concentration, as measured by the
Herfindahl-Hirschman Index (HHI), negatively affects inclusion levels, while technology affects it
positively, but its effect has been fading over time. Taking into account a microeconomic approach to the
individual characteristics that affect financial inclusion, Martinez et al. (2020) study the determinants of
financial inclusion in seven Latin American countries using probabilistic models. Inclusion is measured
as access to one of the following financial instruments: bank account, savings, and credit. Its main results
are that older, in wealthier quintiles, and more educated males are more likely to use any financial
instrument.

Meanwhile, Sanderson, Learnmore, and Pierre Le (2018) do so for the case of Zimbabwe, where
they find that age, education, financial literacy, income, and internet connection positively affect
inclusion. Nevertheless, in line with Iregui-Bohoérquez et al. (2016) and Martinez et al. (2020, the relation
with age is positive and decreasing, i.e., at retirement age, interest in financial services is lost. In addition,
supply factors such as the documentation required to open a savings account and the distance to access
points negatively affect inclusion. To overcome this last barrier, the Central Bank of Zimbabwe has
enabled the acquisition of bank accounts for low-income earners by minimizing the documentation
required, which can somewhat compromise the financial system's stability. Likewise, Wokabi and Fatoki
(2019) identify that factors such as the proportion of people living in rural areas and low-income levels

are negatively related to financial inclusion in East African countries. In the case of Tuesta et al. (2014),
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they found that the main factors of financial inclusion in Mexico, measured through an aggregate indicator
that considers access to credit and savings, are age, position in the household, marital status, and education.
In turn, Tuesta et al. (2015) study the determinants of financial exclusion in Argentina and use probit
models to identify the variables that influence the probability of being excluded from the formal financial
sector, measured through having or not having a bank account. Among their main results, they found that
there is a positive relation between the use of financial products and education, income, and age. Simpson
and Buckland (2009) define financial exclusion as not having access to any formal financial product,
whether payment, savings, or credit, and estimate probit models to determine the factors that influence it.
They suggest a non-linear relation between financial exclusion and income and wealth variables. That is,
if income or wealth falls, financial exclusion increases at an increasing rate. They also find important
regional differences and that education, household structure, home ownership, and financial education
impact financial exclusion.

Salignac, Marjolin, Reeve, and Muir (2019) define the concept of financial resilience for the
Australian case. The authors indicate that financial resilience refers to an individual's ability to access and
leverage external capabilities and resources in times of financial adversity. This approach could be
categorized among those of the demand perspective, but it goes beyond the description of population
characteristics since it intrinsically analyzes the individual to determine their capacity to access financial
resources.

For the Colombian case, most of the studies analyze the determinants of access to different kinds
of credit (Rodriguez & Riafio, 2016; Pacheco & Yaruro, 2016; Gémez et al., 2016; Cano et al., 2013;
Murcia-Pabon, 2007). Others emphasize the differences between rural and urban areas (Estrada &
Zamora, 2017) or between the formal and informal sectors (Iregui-Bohdrquez et al., 2016). Specifically,
Murcia-Pabdn (2007) studies the determinants of access to housing credit and credit cards and, using the
information contained in the 2003 Quality of Life Survey, finds that the socio-demographic characteristics
of households such as education, income level, wealth, labor contract ownership, age and geographic
position are determinants of access to credit by Colombian households.

Another outstanding study is that of Anaya, Buelvas, and Romero (2020), who study the
importance of monetary poverty in financial inclusion in the department of Cérdoba. The authors establish
that factors such as the educational level of the head of the household and living in an urban area increase
the probability of accessing financial services.

Estrada and Zamora (2017) analyze financial inclusion in terms of credit in Colombia's rural
sector. Their results show that the persistence of these gaps is related to supply-side problems, i.e., high
concentration of financial infrastructure in the cities, the existence of products that are inadequate for the

needs of the rural population, information imbalances, and lack of competition in the financial market. On
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the other hand, Iregui-Bohérquez et al. (2016) find that the probability of obtaining credit is positively
related to the following variables: education, income, household size, home ownership, labor force
participation, and marital status. In the case of formal credit, they find that income and education affect it
positively. In contrast to the studies mentioned above, the authors find no significant differences between
rural and urban areas, and gender is not a significant variable.

Gomez et al. (2016) include other factors, such as trust in the financial system and Sisben
membership, as possible determinants of the demand for non-cash payment mechanisms, such as savings
accounts and credit cards. The results show that geographic location, Sisben membership, insurance
coverage, education, employment formality, income, and trust in the financial system are significant for
holding this type of account. In the case of credit cards, they find that employment status and age also
explain their demand.

Pacheco and Yaruro (2016) use the contingency table methodology to study the factors that
affect a person's decision not to acquire financial products, despite knowing their existence. Among their
main results, they found that a low level of income and education, the lack of a budget, vulnerability in
the labor market, and not having direct responsibility for money management in the household explain to
a large extent the lack of financial products, despite being aware of them. An interesting finding is that
gender and age are unrelated to not holding financial products, despite knowing about them.

The following describes the few studies that have focused on analyzing the variables that
influence the demand for insurance. Devlin (2005) studies the probability of being excluded from a range
of financial products, namely checking, savings, life insurance, or pension accounts, and estimates a logit
model for each product. Unlike Cano et al. (2013), Devlin analyzes access to financial products separately
and estimates a logit model for each. He finds that type of employment, household income, home
ownership, marital status, age, and education are important in explaining exclusion.

Meanwhile, Rodriguez and Riafio (2016) estimate a probit and logit model to determine the
probability of having a financial product such as savings, credit, and insurance, and an additional variable
constructed as the holding of any financial products, to measure financial inclusion. Their main results
suggest that household wealth, educational level, and job stability increase the probability of acquiring a
financial product. On analyzing the particular case of insurance, they find that the probability of access is
related to household income, home ownership and risk, and the propensity of the home to suffer risks such
as floods, avalanches, flooding, landslides, subsidence, or earthquakes.

In the study by Cano et al. (2013), an index of access to the financial system is constructed,
where 13 financial products, formal and informal, are included to avoid wasting the information in the
survey. Although the authors do not analyze the insurance variable independently, it was included in the

construction of the indicator, which suggests its importance as a vehicle for an individual's financial
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inclusion. The main results show that gender, age, marital status, number of family members, income,
wealth, level of schooling, and financial education are significant variables in access to financial services.
Finally, the study by Dorn et al. (2017), which focuses on the field of health insurance, finds
that increases in the age of individuals are related to a lower probability of purchasing insurance if
previously uninsured, while an increase in the value of assets increases this probability. For individuals
who had insurance but declined it later, increases in age also reduce their probability of acquiring it, just
as the perceived probability of accessing a nursing home reduces this probability. Likewise, an increase
in the number of children, a reduction in the value of assets, and a deterioration in the spouse's health are
factors that increase the likelihood of purchasing long-term insurance if one did not have it before.

Methodology

Some studies have analyzed the determinants of financial exclusion from an econometric perspective
(Zins & Weill, 2016; Altunbas, Thornton, & Kara, 2010; Rodriguez & Riafio, 2016; Devlin, 2005). The
main factors include income level, region of residence, gender, educational level, and age. This study
applies LPM, logit, and probit models to identify the determinants of financial exclusion in Colombia
measured through a discrete variable that takes two values, one if the individual has compulsory or induced
insurance and zero otherwise. The compulsory or induced insurances considered are life, school accidents,
fire or earthquake (home or business), automobile, SOAT (compulsory traffic accident insurance), and
unemployment. For induced insurance, it was considered whether the acquisition of the insurance was
linked to the acquisition of a loan, that is, whether the insurance acquired was tied to a requested loan,
while for compulsory insurance, only whether or not the person had this type of insurance. Therefore, the
dependent variable accounts for whether the individual has induced insurance, compulsory insurance, or
both, in which case it has a value of 1. Otherwise, the variable takes the value of zero.

The database used corresponds to the "first study of insurance demand in Colombia" survey
carried out by the Financial Superintendence of Colombia, Banca de las Oportunidades, and Fasecolda®.
The database has a total of 6 520 households surveyed in 89 municipalities and 23 departments of
Colombia, with a national statistical representation at a maximum margin of error of 4.5% and a
confidence level of 95% (Banca de las Oportunidades, Superfinanciera, et al., 2018).

An LPM, logit, or probit regression model is an econometric representation in which a

dependent variable (or response variable), which must be discrete (usually dichotomous), is related to one

3The database is available at the following link: http://bancadelasoportunidades.gov.co/es/publicaciones/encuestas-
de-demanda
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or more independent variables, which can be continuous or discrete. The functional form taken by each

of these models is described below,

k
1
P(Yi=i)=a+ZBjX]‘i+Si
j=

LPM Model (1)

P(Y; = 1/X) =

1+eh
Logit model (2)
Ij

P(Y; = 1/X) = fm/lﬁ

1
e 24z

Probit model (3)

Where I; = a + X¥_, B Xjq

The set of independent variables X;; comprises a series of characteristics associated with each
individual within the sample. Devlin (2005) points out that factors such as gender, social class, age, marital
status, and household income, among others, are good predictors of the probability of acquiring a financial
service or insurance. For Colombia, Rodriguez and Riafio (2016) find that the main credit access
determinants are income level, education, and job stability. Meanwhile, Cano et al. (2013), to fit linear
regression models that enable them to explain a set of indicators of access to the financial system, use an
index of economic variables, a liquidity index, an index of intertemporal preferences, an index of financial
attitudes, and an index of financial knowledge. In addition, the authors control for socio-demographic
variables such as age, gender, marital status, household size, level of schooling, number of financial
establishments, and participation in government programs.

Table 1 describes the independent variables to be considered in this study.
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Table 1

Description of the independent variables of the model

Variable name

Description

Unit of measurement

Expected sign

Number of people in
the household
Gender

Age

Type of residence

Stratum

Type of dwelling

Owns a company,
establishment or
business

Savings holdings

Credit holding

Educational level

Economic activity

Last month's income

Rurality

Number of people living
in the household

Person's gender

Age of respondent

Type of dwelling in
which the person lives

Socioeconomic stratum
of the dwelling

Description of home
ownership or not
Description of
ownership or non-
ownership of a place of
business or
establishment
Description of whether
or not savings are held
Description of whether
or not credits are held

Educational level of the
person

Main economic activity
of the person

Respondent's monthly
income

Avrea of residence

Number of people

Dummy variable, 1: man, 0:
woman

Years

Dummy variable. 1: House, 0:
Apartment or other

Dummy variable. A dummy
variable is defined for each
stratum from 1 to 6, where 7
indicates no stratum.

Dummy variable. 1: owned
(wholly or partially), 0: leased

Dummy variable. 1: Yes, 0: No

Dummy variable. 1: Yes, 0: No

Dummy variable. 1: Yes, 0: No

Dummy variable. A dummy
variable is defined for each
educational level, from
preschool to postgraduate level
Dummy variable. A dummy
variable is defined for each
economic activity: 1. Working,
2. Working and studying, 3.
Retired, 4. Looking for a job, 5.
Studying, 6. Household trades,
7. Permanently disabled for
work, 8. Other activity.
Dummy variable. Dummy
variables are defined from COP
500 000 to COP 4 000 000 or
more, and a category for do not
know / no answer.

Dummy variable. 1. Cities and
urban areas. 0. Intermediate,
rural, or dispersed rural
municipalities.

Positive

Negative

Positive for age and
negative for age
squared

Positive

Positive/Negative

Positive

Positive

Positive

Positive

Positive/Negative

Positive/Negative

Positive

Positive

Source: created by the authors, 2019
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Financial inclusion in Colombia

In recognition of the changes generated by the government to promote financial inclusion, the Global
Microscope 2018 ranked Colombia as the country with the best regulatory and institutional environment
for financial inclusion within a sample of 55 countries (The Economist, 2018). Nevertheless, financial
inclusion data show the low ownership of financial products by Colombian households and a low level of
knowledge about the characteristics of these products.

Colombia, through the Banca de las Oportunidades, Fasecolda, and the Superintendencia
Financiera, has developed several surveys on demand for financial products, intending to diagnose the
state of financial inclusion in the country and provide a complete picture of the progress, challenges, and
opportunities for strengthening the sector. In addition, it seeks to provide information to the government
and financial institutions for the design of public policies and the supply of financial services tailored to
the characteristics and needs of the demand. The surveys inquire about financial inclusion indicators in
terms of access, use, quality, and well-being, which is equivalent to a broader concept of inclusion,
detached from the mere fact of accessing a financial product.

The first financial inclusion survey results suggest that supply-side constraints to financial sector
access are virtually non-existent. 96% of microentrepreneurs and 95% of individuals report having access
to at least one point of service that works for them. Nevertheless, only 55% of microentrepreneurs and
67% of individuals report having at least one financial product. The main barriers to access are related to
self-exclusion and insufficient income. Regarding insurance demand, 28% of microentrepreneurs and
50% of individuals have compulsory or voluntary insurance, and people's insurance holdings are due to
some form of funeral protection. Among the main barriers to access to insurance for microentrepreneurs
and individuals are self-exclusion, insufficient income, and lack of financial education. In the case of
individuals, women and people of lower socioeconomic status report lower insurance holdings. In the
second sample of this survey, there was an increase in the ownership of at least one financial product by
individuals (77%), but no change was reported for microentrepreneurs. Self-exclusion continues to be an
essential factor in why Colombians do not use transactional or credit products, i.e., they consider that they
do not need them (Superintendencia Financiera & Banca de las Oportunidades, 2017).

The third financial inclusion survey conducted in Colombia, but focused on insurance,
demonstrates the government's interest in strengthening its national financial inclusion strategies (NFIS).
Table 2 shows that only 15% of respondents have ever had insurance, only 18% have had life insurance,
2% have purchased unemployment insurance, and less than 1% have had agricultural insurance. However,
the figure is considerably higher regarding having EPS-POS insurance (76%) and funeral insurance
(53.4%).
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Table 2

Access to insurance in Colombia (%)

Type of insurance Yes No
Life 17.7 82.3
Funeral 53.48 46.52
Personal accidents 1351 86.49
School accidents 3.85 96.15
EPS-POS 76.23 23.77
Educational 2.27 97.73
Fire/earthquake Household 25 975
Fire/earthquake Business 0.48 99.52
Unemployment 2.27 97.73
ARL 2391 76.09
Agricultural 30.51 69.49
SOAT 30.51 69.49
Vehicle 1.21 98.79
Civil liability 1.21 98.79

Source: Insurance demand survey 2018

Specifically, this insurance survey shows that the penetration of these types of insurance is low
and equal to 27%, representing a great opportunity for the sector to expand. The main barrier to not
acquiring insurance is its cost, and the main reasons for acquiring it are related to the protection of
household members and being able to have peace of mind in the face of future uncertainties (Banca de las
Oportunidades, Superintendencia Financiera, et al., 2018).

Table 3 shows some key indicators of financial inclusion in Colombia.

Table 3

Key indicators of financial inclusion
Indicator 2014 2017 2018
Access to formal financial services** 67% T7% 81.4%
Access to a cellular phone (% age 15+)** 83.5% -
Internet access (% age 15+)** 59.8% -
Persons with an account (% age 15+)** 38.9% 45.7% -
Persons with an active account (% age 15+)** 29.7% 37.6% -
Access points per 1000 k25*** 122.8 134 167
Number of access points 446 521 532 138 581 747

Source: created by the authors

*Financial Inclusion Demand Surveys

**G-20 Core Set of Financial Inclusion Indicators, World Bank
***Einancial Inclusion Report 2018

“Includes deposit, credit, insurance, and pension accounts.
SUnderstood as the number of branches, non-bank correspondents, and ATMs.
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As can be seen in the table, a substantial increase in these indicators occurred from 2014 to
2017. Nevertheless, many challenges remain to be met in terms of financial inclusion. As stated in the
latest Financial Inclusion Report of the Financial Superintendency of Colombia and Banca de las
Oportunidades, there is an urgent need to close the urban-rural gap by strengthening the non-bank
correspondent and designing products suited to the needs of farmers. The inclusion indicator for 2018 in
cities and urban areas was around 89% and 55% for dispersed rural municipalities (Banca de las
Oportunidades & Superintendencia Financiera de Colombia, 2018). In addition, risk protection products
should be promoted to mitigate their effects on the household economy, and the digitalization of financial
services should be consolidated. In line with these objectives, the National Development Plan 2018-2022
has as its goals to increase the financial inclusion indicator to 85%, measured as the ratio of adults with
some financial product over the adult population projected by DANE, and to increase the indicator of
adults with active products to 77%.

Descriptive statistics

The descriptive statistics of the variables used to estimate the econometric models are shown below. As
seen in 4, approximately 48% of the surveyed population are women; households comprise an average of
3 people; the average age is 46 years; 65% are in strata 1 and 2. In addition, 41% of people have a
university education, and 57% own their home. The main economic activity of those who responded to
the survey was to be working. Fourteen % have a business or company, and only 18% of respondents
claim to have some form of savings. Finally, over 50% of the surveyed population had an income in the
last month below COP 1 000 000, and the population is concentrated in urban areas (81%).

Table 4
Descriptive statistics of the model variables

Standard Mi Ma

Variable Abbreviation Mean L
deviation n. x.
Number of people in the IDE1 3.66595 1775066 1 23
household 1
Gender (1: male, 0:Female) A2 0'455315 0.4940982 0 1
Age A3 46'%323 15.72775 18 90
Type of Dwelling (1: House, 0: 0.81180
Apartment or other) Bl 98 0.3908939 0 1
Stratum Stratum
0.24616
1 564 0.43077618 0 1
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2 047503 0.4927651 1
3 0.29010" 0.4419533 1
0.04647
4 24 0.210522 1
5 0'051177 0.1459729 1
6 0.09122 " 0.0350007 1
Type of dwelling (1: owned, 0: c1 0.57791 0.49393 1
leased) 41
Owns business/company (1:Yes, 0.13895
0: No) C8 71 0.3459282 1
Has Savings (1: YES, 0:No) D1 O'lfém 0.384268 1
Has credits (1: Yes, 0: No) D4 0'2(?2319 0.4403985 1
Educational Level N1
N12 (primary) 091233 1158038 13
N13 (Secondary) 1'4‘,1'5248 1.36129 15
N14 (Technical/Technological) 0'472009 0.7940344 8
N15 (University) 04993 0.844428 16
N16 (Postgraduate) o.ogg 08 2852794 6
Economic activity Activity
1. Working 0'575;3;98 0.49707678 1
2. Working and studying 0'%%‘:1,)96 0.18370213 1
3. Retired 0'%%1934 0.23997064 1
4. Looking for a job Ot 0.23097064 1
5. Studying O'%%)(;ZY 0.10084878 1
6. Household trades 0.29‘;9853 0.43274672 1
8. Permanently disabled for 0.01533 0.12289095 1
work 742
89. Other activity o.%113é19 0.11408858 1
Last month's income Income
1. Less than COP 500 000 0'23549 0.4111624 1
2. From COP 500 000 to less 0.36809
than COP 1 000 000 gp 048228821 1
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3. From COP 1 000 000 to less

0.18420

than COP 1 500 000 o5 0-38764925 1

4. From COP 1500 000 to less  0.09463

than COP 2 000 000 19 029270583 1

5. From COP 2 000 000 to less  0.04877

than COP 3 000 000 3 02153%12 1

6. From COP 3 000 000 to less 0.01748

than COP 4 000 000 a7 013106863 1

7.From COP4000000and  0.01242 (. oo, .

more 33

99. Do not know, No answer 0'055?89 0.23542939 1
Rurality (1. Urban. 0. Rural)  rural 081958 03018607 1

Source: created by the authors, 2019

Results

LPM, logit and probit models were estimated to determine the factors influencing the probability of

acquiring compulsory or induced insurance®. STATA/MP 14.1 software was used to perform the model

estimations. Using the stepwise command, the backward tests were performed to select the best model,

using a selection probability of 0.1. The estimation results are shown in Table 5.

Table 5

Model estimates
Variable LPM LOGIT PROBIT
IDE1 0.03526*** 0.04208*** 0.04096***
A2 0.04513*** 0.05431*** 0.05177***
A3 0.00608*** 0.01024*** 0.00941***
A3 2 -0.0000*** -0.0001** -0.0001**
income_2 0.06302*** 0.08801*** 0.08316***
income_3 0.15013*** 0.17711 0.17268
income_4 0.16010*** 0.18525 0.18049
income_5 0.22190*** 0.25893*** 0.25228***
income_6 0.27687*** 0.36284 0.35197
income_7 0.18589*** 0.22479 0.19749
stratum_2 0.10410%** 0.12940 0.12517
stratum_3 0.11066*** 0.13751*** 0.13508***
stratum_4 0.11218*** 0.13182*** 0.13185***
stratum_5 0.34683*** 0.48236*** 0.43431***
stratum_6 0.34078** 0.48855** 0.48275**
stratum_7 0.23607** 0.27823** 0.27819**
C1 0.04231*** 0.05015*** 0.04941***

®For more information on these models, see Chapter 4 of Rodriguez and Gonzalez (2017).
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c8 0.04520%** 0.05344%** 0.05083***
D1 0.04513%** 0.04948*** 0.04779%**
D4 0.20796*** 0.22737%** 0.22270%**
N12 -0.0190%** -0.0215%** -0.0210%**
N13 -0.0167*** -0.0183** -0.0179**
N14 0.02658*** 0.02940%* 0.02652**
rural -0.0482%** -0.0615*** -0.0567***
N16 0.07707*** 0.11150%** 0.10546%**
activity_2 0.08406*** 0.09517%** 0.09412%**
activity_3 0.01267 0.04048 0.03173
activity_4 -0.0225 -0.0255 -0.0199
activity 5 0.18074*** 0.20815%** 0.20194%**
activity 6 -0.0137 -0.0145 -0.0149
activity 7 -0.0478 -0.1040 -0.1031
activity 8 -0.0132 -0.0129 -0.0094
_cons 0.00864 -0.6310%** -0.6069***
R2/Pseudo R2 0.184 0.1494 0.1487
R2_adj/Log_likelihood 0.18 -3 733.008 -3 735.9461
N 6 520 6 520 6 520

Source: created by the authors, 2019
Individual significance in asterisks: ***<0.01, **<0.05 y *<0.1.

As can be seen, most of the variables are statistically significant, partly because the backward-

selection method was used to determine the best model specification. Only some of the non-significant

discrete variables concerning the same variable were retained in this version of the model (for the

economic activity variable).

Another point to highlight is that the signs of the variables are robust regardless of the model

used, and the signs of the coefficients are consistent with those expected and the findings of other authors,

except in the case of the rurality variable. For all the estimated models, the variable has a negative and

significant sign, indicating that people located in rural areas have a higher probability of accessing

mandatory or induced insurance (approximately 4.82%). This result can be explained by the fact that the

variable is highly unbalanced in the sample in favor of urban residents, as seen in Table 6.

Table 6
Mandatory/induced insurance holdings vs. rurality

Mandatory/induced insurance

Rurality 0 1 Total
2. Intermediate.

3. Rural. 0 792 443 1235
4. Dispersed rural

1. Cities and urban areas 1 3119 2166 5285
Total 3911 2 609 6 520

Source: created by the authors, 2019
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Thus, the variables that show a positive relation with the probability of acquiring mandatory or
induced insurance are the number of household members (3.53%), age, the economic activities "working
and studying" (8.4%) and "retired" (1. 27%), stratum (incrementally for higher stratum), owning a house
(4.23%), owning a business (4.52%), having savings (4.51%), having credit (20.8%), having university
or graduate education levels, and income (incrementally for higher income). In line with the studies by
Iregui-Bohorquez et al. (2016) and Sanderson et al. (2018), a positive but non-linear relation between
access to insurance with age is found, i.e., there comes a point where interest in financial services is lost
since an increase in one year of age increases the probability by 0.61%, but each time it does so at a
decreasing rate of 0.00987%. In addition, it is found that men are 4.51% more likely to have access to
insurance than women. For this gender variable, there is no consensus on its influence on access to
financial products. In the case of Murcia-Pabon (2007), gender was not found to be a significant variable
in access to credit cards, but it was for access to a mortgage loan. On the other hand, Pacheco and Yaruro
(2016) find that gender and age are not related to not holding financial products, despite their knowledge.
Likewise, Gomez et al. (2016) find that gender, age, and residence region do not affect the demand for
deposit accounts. The variables that show a negative sign for the probability of obtaining insurance are
primary (-1.9%) and secondary (-1.7%) education levels and the rurality variable discussed in previous
paragraphs.

It is well known that the pseudo R-squared in a logit or probit model is not interpreted similarly
to one from a least squares regression. So, to determine how well the above models (especially the logit
and probit) fit, the classification tables were adjusted (Table 7), some statistics such as sensitivity and

specificity were calculated (Table 8), and their corresponding ROC curves were plotted (Figure 1).

Table 7
Logit and probit models classification tables
Real value of Y

LOGIT PROBIT
1 0 Total 1 0 Total

Adiusted 1 1324 646 1970 1314 639 1953
vl u’(‘:z]fY 0 1285 3265 4550 1295 3272 4567
Total 2 609 3911 6 520 2 609 3911 6520

Source: created by the authors, 2019

The table above shows that the total number of individuals correctly classified were (1 324 +
3265)/6 520 = 70.38% for the logit model and (1314 + 3 272)/6 520 = 70.34% for the probit
model. In other words, the logit model manages to classify individuals better, especially those who do not

have compulsory or induced insurance.
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Table 8
Sensitivity, specificity, and classified correctness rate of logit and probit models
LOGIT PROBIT
Sensitivity 50.75% 50.36%
Specificity 83.48% 83.66%
Positive predictive value 67.21% 67.28%
Negative predictive value 71.76% 71.64%
False + rate for true ~D 16.52% 16.34%
False - rate for true D 49.25% 49.64%
False + rate for classified 32.79% 32.72%
False - rate for classified 28.24% 28.36%
Correctly classified 70.38% 70.34%

Source: created by the authors, 2019
Note 1:=D and 0=~D

Table 8 indicates that the optimal values for sensitivity and specificity are 50.75% and 83.48%
for the logit model, respectively, and 50.36% and 83.66% for the probit model, respectively. Sensitivity
is the true positive rate, and specificity is the true negative rate. Therefore, the result indicates that the
logit classifies slightly better for true ones, while the probit does better for true negatives. Nevertheless,
as indicated above, the logit performs a better classification of individuals.

Finally, Figure 1 shows the logit and probit models' ROC (Receiver Operating Characteristics)
curves. These curves show the model fit for different cut-off points and their corresponding combinations
of Sensitivity and 1-specificity. According to Hosmer and Lemeshow (1991), the area under the ROC
curve (AUC) determines the predictive power of logit and probit models; if the area under the curve is
equal to 0.5, itis said that there is no discriminatory power (it would be like flipping a coin), if it is between
0.5 and 0.7, discrimination is poor, if it is between 0.7 and 0.8, it is acceptable, between 0.8 and 0.9 it is
excellent, and greater than 0.9 it is exceptional. In this case, there is an AUC of 0.7517 for the logit and

0.7516 for the probit, so the classification power of these models is acceptable.

LOGIT PROBIT

1.00

1.00

075
075

Sensitivity
050

Sensitivity
050

025
025

g L
3
=3

075 1.00 0.00 025 075 1.00
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1- Specificity 1- Specificity

Figure 1. ROC curves for logit and probit models
Source: created by the authors, 2019
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Conclusions

Inclusive insurance is an essential tool for strengthening the financial resilience of individuals,
households, and businesses, as it enables them to cope with the financial impacts of any shocks while
protecting them from entering or returning to poverty. Together, this improves the welfare of society and
increases economic growth. Nevertheless, its importance has only recently been understood, and only now
has the focus of policymakers turned to this financial product as a sign of real progress in managing
financial inclusion indicators.

Colombia's progress in terms of financial inclusion has been positive and evidenced in many
aspects. For example, ranking first in the 2018 Global Microscope as the country with the best regulatory
and institutional environment for financial inclusion within a sample of 55 countries represents significant
progress. In addition, through the National Development Plan 2014-2018, it was possible to increase the
proportion of adults with access to a financial product from 72% to 84%, with active savings accounts
from 53% to 65% and a reduction in the use of cash, from 11.5% to 8.5% (The Economist, 2018). In
addition to these advances, the three financial inclusion surveys conducted in the country represent a
substantial effort at a national level to understand the behavior of Colombians in terms of access to and
use of financial products, to provide a complete picture of the progress, challenges, and opportunities for
strengthening the financial sector. In addition, it is sought to provide information to the government and
financial institutions for the design of public policies and the supply of financial services tailored to the
characteristics and needs of the demand.

The objective of this article is to make use of this valuable information contained in the
insurance demand survey, and to provide empirical evidence on the determinants of access to insurance,
motivated by the fact that only 15% of the people surveyed have ever had insurance, only 18% have had
life insurance, 2% have acquired unemployment insurance, and less than 1% have had agricultural
insurance. In other words, the insurance market has a low penetration level and a great opportunity to
expand.

The results show that the coefficients of the model variables are consistent with those expected
and the findings of other authors. Additionally, the estimation of the three econometric models (LPM,
logit, and probit) confirmed the robustness of the following results. Thus, the probability of acquiring
compulsory or induced insurance increases with the number of household members, age, the economic
activities "working and studying" and "studying,” socioeconomic stratum, income, owning a home or
business, having savings, having credit, and having university or postgraduate education levels.
Accordingly, achieving significant progress in the promotion of this financial product must first focus on

policy strategies such as financial education, as well as on the design of insurance products in line with
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the characteristics of the demanders, which achieve not only access to this type of financial services but
also for their use, the promotion of digital payments, and the design of financial education strategies.
Future work could investigate the supply factors influencing access to this type of financial services.
Likewise, the sequence of access to financial products can be investigated, i.e., how individuals order the
acquisition of financial products. The sample of individuals can also be monitored to identify the dynamics
of the decision to access or not to access some type of insurance, i.e., how the decision to access changes

over time and the main determinants of this change.
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