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Abstract

The purpose of this research paper is to determine the contribution of financial inclusion on the
reduction of poverty. Peru was used as a case study to analyze the policy process in reduction of
poverty through financial inclusion using data for the period of 2010-2019. The general research
hypothesis is that financial inclusion can contribute to the reduction of poverty. Panel data model was
specified whose estimation was made through the fixed effects estimator.

Within the specified econometric model, the dependent variable was the poverty rate, while the
explanatory variable of interest, in this case, financial inclusion, was measured through a
multidimensional index of financial inclusion. Additionally, a set of control variables was incorporated:
economic growth, income inequality, labor informality rate, and average number of years of education
achieved.

The results of the research demonstrate evidence in favor of the general research hypothesis,
confirming that financial inclusion presents a statistically significant contribution of 1% on the
reduction of poverty in Peru during the period 2010-2019. Likewise, regarding the control variables, it
is identified that the increase in the levels of economic growth and average years of education are also
relevant for the reduction of poverty. Additionally, it is corroborated that the reduction of the levels of
income inequality and labor informality lead to an improvement in reduction of the poverty rates.
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1. Introduction

Poverty has been widely studied and measured in order to understand and eradicate it, as it is a
perennial social problem throughout the world. According to the World Bank report (2020a), in 2019,
10 percent of the world population lived in poverty (living on less than 1.9 dollars a day), in this sense,
the eradication of Poverty continues to be the greatest challenge for many countries of the world, in
particular for developing nations.

On the other hand, in 2015, the United Nations (UN) and the world’s economies agreed to adopt a list
of 17 goals in order to achieve sustainable development by 2030. Among the first goal of the group of
Goals of Sustainable Development (SDG), was “the eradication of poverty in all its forms and
dimensions” (UN, 2015, p. 5).

The study of poverty allows us to investigate what factors affecting the poverty level. The economic
literature highlights the main factors that present a direct relationship with poverty: economic
inequality (Ravallion, 1995; World Bank, 1990), informality (INEI, 2020; Rosenbluth, 1994),
unemployment (Corcoran & Hill, 1980; Yamada & Montero, 2008), inflation (Easterly & Fischer,
2001), among other determinants.

While, among the factors that present an inverse relationship with poverty, the following stand out:
economic growth (Ravallion, 1995; Mendoza & Garc &, 2006; Cépedes, 2017a); education (Majumder
& Chowdhury, 2017; Shack, 1999; Morrison, 2002); trade opening (Dollar & Kraay, 2004; Reina &
Zuluaga, 2008), social spending and public transfers (Cépedes, 2017b; Del Pozo, 2015), access to
information and communication technologies [ICT] (Yilmaz & Yal¢inkaya , 2018; Bhavnani et al.,
2008), among other factors.

Recently, financial inclusion has been highlighted as a factor that favors the achievement of 7 of the
Sustainable Development Goals (SDGs) (World Bank, 2018), in addition, various authors and
institutions at the international level highlight the role of financial inclusion in poverty alleviation.
Specifically, access to financial services allows a credit or loan to be used to expand a business, start a
business, have access to better education or health services, which improves the quality of life and,
therefore, allows escape from poverty.

As a result, initiatives and organizations have emerged around the world to promote the development of
financial inclusion as one of the public policy priorities. Thus, in the international arena, the G-20
Global Partnership for Financial Inclusion (GPFI) of the G-20 economic group, the Center for
Financial Inclusion of Accion (CFI) of the global association CGAP and the Alliance for Financial
Inclusion (AFI) of 90 developing countries, within which Peru participates as an associate member
through the Superintendency of Banking, Insurance and AFP (AFI, 2021).

Additionally, at the national level (Peru) in 2015 the National Strategy for Financial Inclusion (NSFI)
was established, and an initiative promoted by the Multisectoral Commission for Financial Inclusion
(MCFI), whose members in charge came from the following institutions: the Ministry of Economy and

Finance, the Ministry of Development and Social Inclusion, the Ministry of Education, the
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Superintendence of Banking and Insurance, Alliance for Financial Inclusion, the Central Reserve Bank
of Peru and the National Bank. Subsequently, in 2019, the National Financial Inclusion Policy (NFIP)
was approved with the aim of promoting and facilitating the financial inclusion process through the
execution of coordinated actions between the entities involved in the public and the private sectors
(MEF, 2021).

According to the MEF (2021), the National Financial Inclusion Strategy [NFIS] served as the basis for
the formulation of the NFIP, whose implementation was carried out based on five priority objectives
(PO): PO#1. Generate greater confidence of all segments of the population in the financial system,
PO#2. Have a supply of financial services sufficient and appropriate to the needs of the population,
PO#3. Mitigate frictions in the functioning of the market, PO#4. Develop telecommunications
infrastructure and digital platforms to increase the coverage of financial services for all segments of the
population and PO#5. Strengthen the mechanisms for the articulation of institutional efforts.

So then, based on these objectives, as indicated by the SBS (2021), the NFIP seeks that financial
services are offered efficiently, and are reliable, innovative, accessible, affordable and adequate to the
needs of all segments of the population, in order to contribute to development and economic stability;
and, on the other hand, have a positive impact on competitiveness, productivity, poverty reduction and
inequality. It is important to highlight that such policy aims to obtain achievements in the three
dimensions that financial inclusion comprises: Access, Use and Quality.

Considering the importance of financial inclusion for poverty reduction, which was mentioned in the
previous paragraph, the study regarding the relationship between both variables is therefore relevant.
Thus, in the international arena, authors such as Park and Mercado (2015), Cépedes et al. (2018), Zia
and Prasetyo (2018), Agyemang-Badu et al. (2018), Erlando et al. (2020), Omar and Inaba (2020),
Emara and Mohieldin (2020) and Ratnawati (2020) confirm that financial inclusion is a relevant factor
for poverty reduction around the world.

Specifically, for the Peruvian case, the available empirical evidence mainly highlights the findings
made by Schmied and Marr (2016) and ASBANC (2019). In particular, Schmied and Marr (2016) find
that in Peru the effect of financial inclusion, measured through the dimension of access to financial
services; on the reduction of poverty, is small and not significant for the period 2008 - 2010, while
ASBANC (2019) finds that financial inclusion, measured through the use of financial services, has a
statistically significant impact on the reduction of poverty for the period 2007-2015.

However, it should be noted that, although these studies address the contribution of financial inclusion
on poverty reduction, in particular, both studies used a single indicator to measure financial inclusion.
However, according to Sarma (2008) and Camara and Tuesta (2014), the use of individual indicators
would lead to an erroneous understanding of the scope of financial inclusion in a country, so its
measurement requires a multidimensional perspective. Thus, in the case of this research, financial
inclusion was measured through the multidimensional index of Sarma (2008), a methodology widely

used in the world to measure financial inclusion.
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In addition to the above studies, it should be noted that according to Figure 1, between 2010 and 2019,
a declining poverty rates in different states in Peru is observed, while, with respect to financial
inclusion, an increase is contemplated. In particular, in 2010 it is observed that the states with the
highest poverty rates are Huancavelica (63%), Apur mac (62%), Cajamarca (55%) and Hu&uco (55%)

presenting low levels of financial inclusion.
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Figure 1. Dispersion between Poverty and Financial Inclusion in the Different States in Peru 2010
and 2019
Note. For purposes of a better visualization of the figure, the names of the departments are presented in
a simplified way.
Source: National Household Survey (ENAHO) of the National Institute of Statistics and Informatics
(INEI) - Superintendence of Banking, Insurance and AFP (SBS).

Elaboration: The authors.

Subsequently, in 2019, in two states, Cajamarca and Hu&uco, reduction of their poverty rates along
with considerably increase in the financial inclusion rate was observed. Similarly, the states with the
highest levels of financial inclusion (Lima, Arequipa, Ica and Lambayeque) present poverty rates of
less than 15 percent. Thus, in a descriptive way, the existence of an inverse and favorable relationship
between the poverty rate and Sarma’s multidimensional indicator of financial inclusion can be
evidenced. However, this association needs to be explored in greater detail through an econometric
model in order to discover the contribution of financial inclusion on poverty reduction.

In this sense, considering the limitations of the measurement of financial inclusion carried out in the
empirical studies for the Peruvian case like the data presented in Figure 1, the purpose of this research

is to include new empirical evidence to the study of financial inclusion investigating the relationship
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between financial inclusion and poverty in different states in Peru, using a multidimensional financial
inclusion indicator. In order to achieve this purpose, the following question is posed as a research
problem: Has financial inclusion contributed to the reduction of poverty in Peru during the period 2010
-2019?

In response to this problem, a research hypothesis is established that financial inclusion has contributed
to the reduction of poverty in different states in Peru during the period 2010-2019. So then, in order to
contrast this hypothesis, this research is structured into eight sections: The first section addresses a brief
introduction with emphasis on the problem and research hypothesis. In the second and third sections,
the theoretical framework and review of the literature are presented. Subsequently, in the fourth section,
a static panel data model is specified. Thus, in the fifth section, the main results of the investigation are
presented, on which the conclusions are established in the sixth section. Finally, in the seventh and

eighth sections, the references and annexes used in the development of this research are presented.

2. Theoretical Framework

This section presents the main transmission mechanisms that explain the link between financial
inclusion and poverty. Likewise, a summary scheme is presented regarding the relationship of both
variables under study.

2.1 The Nexus between Financial Inclusion and Poverty

Financial inclusion refers to the access and use of a series of financial products and services, including
banking, savings, credit, insurance, payments, pensions, and remittances. According to the World Bank
(2014), users who do not use formal financial services can be divided into two groups: those excluded
voluntarily and those excluded involuntarily (See Figure 2). Within the involuntarily excluded
population, the population with the following characteristics stands out: low income, low educated,
high risk, discriminated against, informal, without access to information, among others; This social

group being the ones with the greatest social vulnerability.
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Figure 2. Use and Access to Financial Services
Source: World Bank (2014).

Elaboration: The authors.
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Thus, in a context of financial exclusion, people must depend on their savings (which are limited) or
finance themselves through informal means and could have difficult access to basic services such as
getting a loan to finance education, health, food; to achieve their well-being. As for the corporate
sphere, companies must depend on their profits for their growth and survival rather than having access
to credits for further expansion of their business and job creation. As a result, both situations can
contribute to aggravating poverty, in addition to having a negative impact on economic growth (World
Bank, 2014).

It should be noted that in Peru it is common to see these forms of financing, mainly loans through
relatives or acquaintances, boards and pawnshops. The characteristic of this group is the facilitate to
grant credits, but most often it is in low amounts and high rates and since they are not regulated by the
State, it allows situations of usury. This scenario negatively affects the segments excluded from the
financial system, since, not being able to access a loan in a formal financial institution, they must go to
informal means and pay the extra cost of the credit to finance any activity in mind.

Thus, the importance of financial inclusion in poverty reduction is manifested in the following
transmission channels:

2.1.1 At the Population Level

An inclusive financial sector is characterized by the high proportion of inhabitants of an economy that
use financial services, mainly from those sectors that are most vulnerable. In addition, it allows the
efficient allocation of productive resources, therefore, it reduces the cost of access to capital.

Thus, individuals and households can have loans and credits, through a fair financing source, and with
this, increase their level of consumption or invest in and have a greater access to quality services such
as education, health and/or technology. For this reason, financial inclusion is a relevant element for the
economic autonomy and empowerment of women, the poor and other excluded groups (Azar et al.,
2018).

Additionally, people can use the capital for a venture or the acquisition of a business asset, thereby
generating a source of employment and obtaining income. In this way, people can increase their level
of well-being, having access to more opportunities, and therefore, get out of poverty and improving
their standard of living.

On the other hand, access to the formal financial system provides the route to implement safe savings
practices, allowing financial planning, which also has a positive impact on the well-being of the
household and the community.

In this sense, financial inclusion plays a key role in reducing poverty and improving the living
conditions of lower-income sectors, increasing prosperity and sustainable development (World Bank,
2018; Dev, 2006). For this reason, according to Canara and Tuesta (2014), access to formal financial
services has the same relevance for the well-being of households, as well as income, health or housing.

In short, an inclusive economy is: (1) an economy that is designed to deliver inclusion and equity, (2)

equitable distribution of the benefits from the economy (eg, assets, power, value), (3) equitable access
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to the resources needed to participate in the economy (eg, health, education), and (4) the economy
operates within global boundaries.

2.1.2 At the Business Level

Financial inclusion increases the productivity of companies and reduces informality, mainly in the most
economically vulnerable sectors (SBS, 2015; World Bank, 2018). In Peru, most of the companies are
small and informal, therefore, they are mostly excluded from the formal financial system. Among the
disadvantages of this condition is the lack of access to credit at lower rates. In addition, these
companies are not profitable enough to offer their employees any benefits such as a retirement plan or
health insurance that allows them to live with dignity after their retirement.

In this sense, financial inclusion could change this paradigm. A greater participation of companies,
particularly micro and small companies, in the formal financial sector could increase their access to
credits and hence improve the productivity and also lower the risk through diversification of financing
the business. Thus, a bank loan and/or a mortgage loan could be used for capital investment,
improvement of the company’s infrastructure and expansion of their business in new areas. This in turn
could contribute to more job creation for the economy.

With this, the production of the firm and its competitiveness could increase, and in this way, the
sustainability of the company is guaranteed over time. In addition, the workers of these companies can
access better wage or salary, a pension plan for their retirement and health insurance, which is
beneficial to improve their quality of life and alleviate poverty and lower income inequality gap in the
long run. People will have a greater sense of belonging when they are empowered to participate in
shaping public policies that affect them.

2.1.3 At the Government Level

In the last decade, financial inclusion has gained relevance around the world as a public policy
instrument for closing pay gaps and productive insertion (Pé&ez & Titelman, 2018). In particular,
through the opening of a savings account in a formal financial entity, governments can transfer
subsidies and financial aid to the socially vulnerable population in a direct and more targeted manner.
Thus, in Peru, social cash transfer programs such as JUNTOS, Pensién 65 or PRONABEC could
increase their reach.

In addition, having a record of household data in the financial system can improve monitoring of the
population’s saving and spending practices, and with this, government can develop more targeted social
assistance policies and improving efficiency in resource allocation. For its part, the government could
direct credit programs at the business level, especially for micro and small businesses. Financial
inclusion guarantees two important aspects; one is access to timely credit to stimulate production and
investment and the second one is to ensure the repayment of the loans due to the greater transparency
of information in a formal financial system. This in turn, guaranteeing the sustainability of the social

programs.
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2.2 Synthesis of the Transmission Mechanisms between Poverty and Financial Inclusion

Based on the previous discussion, it can be seen that financial inclusion is based on the following
elements: use of financial services, ownership of financial services, access to credit and receipt of
remittances.

Thus, this generates the following results: income, entrepreneurship, personal independence, social
inclusion and investment in technology, education and health; which, finally, leads to the reduction of

poverty (See Figure 3).

Development of the financial

e . - Income g
system: financial inclusion Home's Welfare

- Entrepreneurship
- Investment in technology, - Poverty

+ Owners of financial services
+ Use of financial services

+ Access to credit

+ Receipt of remittances

education and health
- Personal independence - Vulnerability to
- Social inclusion poverty

Figure 3. Conceptual Link between Poverty and Financial Inclusion
Source: Koomson et al. (2020).

Elaboration: The authors.

3. Literature Review

In this section, the main empirical findings, both internationally and at the local levels, regarding the
contribution of financial inclusion on poverty are presented.

3.1 Findings at the International Level

Park and Mercado (2015) examine the impact of financial inclusion on poverty levels and income
inequality for 37 developing countries in Asia between 2004 and 2012. For research purposes the
authors used a model of linear regression, considering as dependent variables the levels of poverty and
income inequality, both measured through the poverty incidence rate and the Gini coefficient,
respectively.

For its part, financial inclusion was measured through the multidimensional index of Sarma (2008).
Likewise, it was incorporated as a set of control variables: GDP per capita, the rule of law, the
dependency ratio, the size of the population, the literacy rate, and a dummy variable associated with
low-income economies. Regarding the results obtained in the research, the work identifies that
financial inclusion has a significant impact on the reduction of poverty and income inequality.
Agyemang-Badu et al. (2018) investigate the relationship between financial inclusion, poverty, and
income inequality for 48 African countries over the period 2004-2015, using a fixed-effects panel data
model. Likewise, they used as dependent variables: poverty and income inequality, while, within the
explanatory variables, in the first place, is financial inclusion, which was measured through 4 indicators:

the number of ATMs per 100,000 adults, the number of bank branches per 100,000 adults, the number
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of borrowers per 1,000 adults, and the number of savers per 1,000 adults.

On the other hand, as control variables, the educational level, economic growth, the rule of law, credit
to the private sector, the size of the population and the dependency ratio were incorporated. The
research findings reveal that financial inclusion and economic growth contribute to poverty reduction at
a significance level of 1 percent, however, in the case of income inequality, financial inclusion did not
show statistical significance.

Cespedes et al. (2018) measure the effect of financial inclusion on the levels of poverty and extreme
poverty in the departments of Bolivia for the period 2005-2015, for this, they used a static panel data
model with fixed effects. The model considers the incidence of moderate and extreme poverty in each
of the departments of Bolivia as an endogenous variable. Regarding financial inclusion, the authors
used financial service points per hundred thousand inhabitants for its measurement.

Additionally, a set of control variables was incorporated: financial deepening (deposit/GDP ratio),
intensity of use of financial services (number of deposit accounts per 100,000 inhabitants), income
inequality (Gini coefficient) and economic growth. The results of the research reveal that financial
inclusion is the second most important factor for the reduction of extreme poverty only after economic
growth, while, in the case of moderate poverty, it is the third variable with the greatest contribution to
the reduction of extreme poverty. mitigation of this social problem.

Zia and Prasetyo (2018) analysis of the influence of financial inclusion on poverty alleviation and
income inequality conducted for 33 provinces in Indonesia, between the years 2014-2016, by
estimating using a panel data model. The study considers two dependent variables: the incidence rate of
poverty and inequality. The first is measured through the poverty line of people who live for less than
$1.9 a day, while the second through the Gini coefficient.

For its part, financial inclusion was measured through a multidimensional index prepared from Sarma
(2008), whose dimensions are bank penetration, the availability of banking services and the use of
banking services. It should be noted that a particular aspect of research is the non-inclusion of control
variables. The research findings reveal that financial inclusion is negatively and statistically
significantly associated with the poverty rate. On the other hand, the correlation registered with income
inequality was positive, although not statistically significant.

Emara and Mohieldin (2020) examine the impact of financial inclusion on extreme poverty for 34
countries, 11 in the Middle East and North Africa (MENA) and 23 in the emerging economies, using a
dynamic panel data model over the period 1990-2017. The research work considered the extreme
poverty incidence rate as a dependent variable, while financial inclusion was measured through the
multidimensional index of financial inclusion whose components were the following: the number of
ATMs per 100,000 adults, the number of accounts bank branches per 1,000 adults and the number of
bank branches per 100,000 adults.

Additionally, a set of control variables was incorporated: economic growth, inflation, the degree of

commercial openness, the size of the population, and access to cell phones. The findings of the study
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report that access to financial services has a significant impact on poverty reduction at the level of the
entire sample under study, as well as in those countries belonging to the MENA region, but not in the
case of the emerging economies. For its part, within the group of control variables, only growth had a
significant impact on the reduction of poverty.

Erlando et al. (2020) analyze the contribution of financial inclusion on economic growth, poverty, and
income inequality for 12 provinces of eastern Indonesia between the years 2010-2016, using a Toda
Yamamoto bivariate causality model and a VAR panel model. The study uses poverty, inequality,
economic growth and unemployment as endogenous variables. For its part, within the research, each of
the three dimensions of financial inclusion was considered as explanatory variables, which were
elaborated based on the work of Sarma (2008). Additionally, two control variables were incorporated:
public spending on education and public spending on infrastructure.

Among the main results of the research, first of all, it is highlighted that financial inclusion is relevant
to reduce both poverty and economic inequality, while its impact on economic growth is positive and
significant. Secondly, the variables that most affect poverty alleviation are access to financial services,
economic growth and public spending on education.

Omar and Inaba (2020) analyze the impact of financial inclusion on the reduction of poverty and
income inequality, for 116 developing countries during the period 2004-2016, using a panel data model
whose estimation was carried out through the fixed effects estimator. The study considers as dependent
variables: poverty and income inequality, where the first is measured by the poverty incidence rate and
the second by the Gini coefficient.

For its part, financial inclusion was measured through a three-dimensional indicator (penetration,
accessibility and use), which considered the work of Sarma for its preparation, as well as other authors.
On the other hand, within the set of control variables, explanatory factors were incorporated such as:
economic growth, secondary school attendance rate, bank credit to the private sector, the rule of law,
public spending, and free trade.

The results of the research highlight with a significance level of 1 percent the contribution of financial
inclusion to reduce poverty and income inequality, this variable in particular has the greatest marginal
impact compared to the other explanatory variables of the model. On the other hand, regarding the
control variables, the secondary school attendance rate and economic growth significantly affected the
reduction of poverty.

Ratnawati (2020) measures the effect of financial inclusion on economic growth, poverty, income
inequality and financial stability for 10 developing countries in Asia during the period 2009-2018, for
which he used a model of dynamic panel data. The research work incorporates financial inclusion
variables as those associated with the dimensions of penetration, access and use of banking services.
On the other hand, as endogenous variables of the model, poverty, economic growth, income inequality
and financial stability were considered. The author used the inflation rate as the only control variable.

As the main results of the research, it is found that financial inclusion allows reducing poverty and
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income inequality at a significance level of 1 percent. For its part, in relation to the variables of
economic growth and financial stability, financial inclusion demonstrates a positive contribution on
these with a similar level of significance of 1 percent.

3.2 Specific Research Associated with Peru

Schmied and Marr (2016) examine the impact of financial inclusion on poverty reduction in the several
states of Peru between 2008 and 2010, using a static panel data model with fixed effects. The study
considers monetary poverty measured through three indicators (incidence, gap and severity) as a
dependent variable, while financial inclusion was measured through access to credit. Additionally, a set
of control variables was included, such as: per capita income, internet access, population size,
education level, access to health services, employment level, social assistance, and degree of rurality.
The research results show that financial inclusion is not a significant factor in reducing poverty in those
states included in the study. On the other hand, it is corroborated that the variables with the greatest
preponderance for poverty reduction in the period under study are: Internet access, access to health
services, employment, and economic growth.

For its part, the Association of Banks of Peru - ASBANC (2019) examines the relationship between
financial inclusion and poverty in different states in Peru, for the period 2007-2015, using a panel data
model with fixed effects. The study considers the poverty incidence rate as the dependent variable,
while financial inclusion, measured through the relationship between credits and GDP, is the
explanatory variable.

For the control variables, they used the level of education (illiteracy rate), the level of work
(employment rate), the level of income (income per capita), the access to health services (rate of access
to health insurance), the penetration of technology (households that have internet) and social spending
(public spending on social programs).

The results of the research highlight financial inclusion as the most relevant variable to reduce poverty
in the different states in Peru during the study period. Likewise, within the group of control variables,

per capita income and spending showed a significant effect on the reduction of poverty levels.

4. Methodology

In this section, the research methodology is developed, which is based on the theoretical and
econometric model, for purposes of contrasting the research hypothesis. Additionally, the
operationalization of each of the variables that intervene in the theoretical and econometric model is
presented, corresponding to the relationship between financial inclusion and poverty in the 24 states in
Peru during the period of 2010-2019.

4.1 Theoretical Model

Taking as reference Sarma (2008), Park and Mercado (2015), Cé&pedes et al. (2018), Zia & Prasetyo
(2018), Agyemang-Badu et al. (2018), Erlando et al. (2020), Omar and Inaba (2020), Emara &

Mohieldin (2020) and Ratnawati (2020), to assess the contribution of financial inclusion on poverty, the
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following theoretical model is proposed:

Pobry; = f(IncFinan;, PBIPC;, Desing;, Inform;, Educa;)

(=) (=) (+) (+) (=)

In particular, an inverse relationship between poverty and financial inclusion (IncFinan) is postulated
since, according to Park and Mercado (2015), Cé&pedes et al. (2018), Erlando et al. (2020), Omar and
Inaba (2020), and Agyemang-Badu et al. (2018), financial inclusion contributes to reducing poverty
through access to financial services. Thus, a person can use a credit or loan to access better health,
technology and/or education services, as well as to acquire a business asset, which would allow
generating a source of income. Additionally, access to savings and/or pension programs facilitates
financial planning in families. All of these contribute to improving people’s quality of life and,
therefore, to reducing poverty.
Regarding the control variables, in the first place, economic growth (PBIPC) helps to reduce poverty
according to the empirical evidence provided by Ravallion (1995), Mendoza and Garc & (2006) and
Cépedes (2017a). The authors argue that greater growth in the economy contributes to improving the
macroeconomic conditions of a region and/or country, that is, it increases production, investment and
public spending, which leads to higher levels of employment, an increase in income and better social
programs, thus poverty levels are reduced and families improve their economic well-being.
Secondly, income inequality (Deslng) has a positive impact on the increase in poverty according to
Ravallion (1995) and the World Bank (1990), since, if there is an inequitable distribution of income, the
access to basic quality services is difficult, thus, the productivity of people decreases due to the
diminished capacity of human capital. Thus, that population does not have the necessary living
conditions to develop their full capacity and they live in a precarious situation (malnutrition, informal
and poorly paid work, low-quality education and health services, among others). In this way, the
economic vulnerability of these people is further aggravated, therefore, it would lead to increase in
poverty levels.
Third, labor informality (Inform) is a factor associated with the increase in poverty according to INEI
(2020), Rosenbluth (1994) and Devicienti et al. (2009), since informality implies access to low-quality,
precarious, poorly paid work and without social protection, with this, people do not have the capacity
for financial planning (they do not have savings, insurance or pension), Furthermore, they are unable to
meet their basic needs in a timely manner due to their low income.
Finally, regarding the contribution of education (Educa) to alleviating poverty, authors such as Shack
(1999), Majumder and Chowdhury (2017) and Morrison (2002) stand out. These authors point out that
access to a better education offers greater possibilities for the development of human capital capacities,
thus, a person will be more productive and competitive, will have access to formal employment, as well
as have a better salary, all of which It will help improve their quality of life and get out of poverty.
4.2 Econometric Model

For the purposes of this research, the econometric model of static panel data to be estimated was the
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following:
Pobry = By + fiIncFinan; + foLn(PBIPC;;) + Bs3Desing;; + BiInform;, +
Bs Ln(Educa;) + py
With: B3, 84 >0y B,,B2,85 <0
Where: Vi=1, 2, 3, 4, 5... 24 are the cross-sectional identifiers, in this case the 24 states of Peru; and Vvt
=1,2,3,4,5,6,7,8Yy 10 years, namely: 2010 to 2019. The study sample contains 240 observations, that
is (N x T) = (24*10) =240 observations. Being a microeconomic panel since N>T and balanced in the
sense that all cross-sectional and time series observations are available.
Where, ;. the model error term, defined as:

Hit = a; + &;¢
Where:
a;: Represents unobservable heterogeneity by department.
&;¢+ Represents the random error (Note 1).
As established in various panel data econometrics texts such as: Wooldridge (2002), Hsiao (2003),
Arellano (2004), Frees (2004), Cameron and Trivedi (2005), Baltagi (2005, 2006), Baum (2006), Maty&s
and Sevestre (2008) and Green (2012); In static panel models, as is the case, the main problem to address
is the possible existence of a correlation between the unobservable heterogeneity (o._i) per individual (in
this case the 24 states in Peru) and the regressors of the model, which would consequently generate a bias
in the estimators obtained. In this sense, to determine the appropriate estimation method in this type of
model (either constant effects, fixed effects or random effects) the Redundancy and Hausman tests are
used.
Under the first test, the existence or non-existence of unobservable heterogeneity per individual in the
model is determined. The fixed effects estimator is the one used if the existence of said heterogeneity is
corroborated, while if the opposite is the case, the estimator to be used is the constant effects estimator

(Pool OLS). The redundancy test poses as a general hypothesis and specifies those described below:

Ho:a1=a2=a3= ............. =0_’N
Hitag Fa, Faz #Foovvvvinnnnn. * ay
Where:

The null hypothesis (Hp) indicates that there are no unobservable effects per individual while the
alternative hypothesis (H,) indicates the opposite, that is, the existence of unobservable effects per
individual (state). The rejection or acceptance of the null hypothesis established in the test will depend on
the result of the comparison between the test (F,) and calculated (F) statistics:
E,=F095N—-1,NxT —N—-K+1)
_ (SRR—-SRS)/(N—-1)
© " SRS/(NXT —N — K + 1)
Specifically:
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N: Number of individuals (districts), NxT: Total observations of the model, K: Number of regressors in
the model, SRR (Restricted Residual Sum, in this case of the constant effects model) and SRS
(Unrestricted Residual Sum, in this case of the fixed effects model).

If:

F; > E,, then the null hypothesis is rejected and the model to be estimated is the fixed effects model.
F, < E,, then the null hypothesis is accepted and the model to be estimated is that of constant effects.
Under the second test, given the existence of unobservable heterogeneity per individual, if this is
correlated with the regressors of the model, then the estimator to use is the fixed effects estimator. If the
opposite case occurs, then the estimator to use is the random effects estimator. In this sense, the Hausman
test with its respective null and alternative hypotheses is as follows:

Ho:E (Xit,a;) = 0;Bgp = Bgy

Hy:E (Xi,a;) # 0;Bgp # Bgy

Where:

The null hypothesis (Hy) indicates that the unobservable effects per individual are not correlated with the
regressors of the model, or what is equivalent to saying that in statistical terms there is no systematic
difference between the estimators of fixed effects (E?EF) and random effects (I§EA). For its part, the
alternative hypothesis (H1) indicates the opposite, that is, that the unobservable effects per individual are
correlated with the regressors of the model or what is equivalent to saying that in statistical terms there is
a systematic difference between the estimators of fixed effects (I§EF) and random effects (EEA).
Likewise, the rejection or acceptance of the null hypothesis established in the test will depend on the
result of the comparison between the test statistics ()(12,) and calculated (W,):

Xg = X(20.95,k)

W, = (.BEF—.éEA)/(Var(.éEF) - Var(BEA))

Matrixly:

W, = (BEF—EEA)'[VQV([?EF) - Var(BEA)]_l(ﬁEF—BEA)

Specifically:

K: Number of regressors in the model, B¢y Vector of coefficients estimated by fixed effects,

B EA: Vector of coefficients estimated by random effects, Var(ﬁEF): Matrix of variances and

covariances of the coefficients of the model estimated by fixed effects, Var(Bz): Matrix of variances
and covariances of the coefficients of the model estimated by random effects.

If:

W, > Xz%’ then the null hypothesis is rejected and the model to be estimated is the fixed effects model.
W, < x2, then the null hypothesis is accepted and the model to be estimated is the random effects model.
4.3 Operationalization of the Variables of the Econometric Model

The information required for the development of this research was compiled from secondary

institutional sources, specifically from the statistical series of the Regional Information System for
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Decision-making (SIRTOD) - National Institute of Statistics and Informatics (INEI); of the National
Household Survey (ENAHO) - National Institute of Statistics and Informatics (INEI) and the
Superintendency of Banking, Insurance and AFP (SBS), Likewise, the variables compiled from said
sources of information for the purposes of this investigation They were listed below:

. Poverty (POBR).

. Gross Domestic Product Per Capita (PBIPC).

. Gini coefficient (DESING).

. Labor informality (INFORM).

. Average years of education per individual (EDUCA).

. Financial inclusion index (INCFINAN).

The following table shows the operationalization of each of the variables described above.

Table 1. Operationalization of the Variables of the Econometric Model

SCALE OF
OPERATIONAL MEASUREMENT/
VARIABLE CONCEPT DEFINITION DIMENSIONS INDICATORS
DEFINITION SOURCE OF
INFORMATION
Dependent variable
The World Bank (1990) defines
poverty as the inability of a
Consumption or spending
person to achieve a minimum Reason scale (%) / National
of a person below the total
standard of living, while Sen - Incidence (rate) of Household Survey
Poverty poverty line, which is Monetary poverty
(1992) refers to it as the lack of poverty (%) (ENAHO) - National
(POBR) equivalent to the cost of a
basic  capabilities for an Institute of Statistics and
basic family or
individual to achieve their Informatics (INEI)
consumption basket.
well-being and that does not
depend of income or wealth.
Independent variables
Penetration:
- Financial or
Sarma (2012) defines financial - Number of debtors
Financial inclusion index banking
inclusion as the process that in the financial system Reason  scale (%) /
Financial based on three dimensions penetration
facilitates access, availability Use: Superintendency of
Inclusion commonly wused in the - Use of financial
and use of quality financial - Credit/GDP ratio Banking, Insurance and AFP
(INCFINAN) world: access, use and services
services to all members of a - Deposit/GDP ratio (SBS)
availability. - Availability of
society or country. Availability:

financial services
- Number of ATMs
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Economic
growth

(PBIPC)

Income
inequality

(DESING)

Labor
informality

(INFORM)

Education

(EDUCA)

Kuznets (1973) defines

economic growth as the
increase in the capacity of a
country or region to provide
economic goods and services to
its population, and this must be
based on the advancement of
technology, institutionality, and
adjustments in ideology and
culture society structure.

The UN (2015) defines income
inequality as the differentiated
distribution of assets, income or
wealth between a community, a
country or region, and that this
affects their consumption and/or

well-being.

The ILO (1999) defines labor

informality as that regime

where its participants are
underemployed in small-scale
economic activities or who
work in unincorporated
companies, are poorly paid and
do not have access to social

protection.

According to the World Bank
(2020b), education is a human
right and also an effective
instrument to fight poverty,
guarantee equality and promote

development in a region.

Economic growth refers to
the percentage variation of
the Gross Domestic Product
Per Capita of the regions of

Peru.

Income inequality is
defined as the dispersion of
income at the household
level among the states of

Peru.

Labor informality refers to
the Employed
Economically Active
Population that:

- Itis salaried without social
security by the employer.

- It owns or works in an
unincorporated company.

- They are family workers

and are not paid.

Average years of education
per individual of the
population of each state of

Peru

Gross  Domestic

Product Per Capita

Income inequality

Economically
Active Population
Employed

Informal

Educational

achievement

per 100 000 adults
- Number of offices

per 100 000 adults

Natural logarithm of
real GDP per capita

(S/ de 2007)

Gini coefficient

Labor informality rate

Natural logarithm of
the average years of
education per
individual by the
population aged 15

and over

Reason scale (%) / Regional
Information ~ System  for
Decision Making (SIRTOD)
- National Institute of
Statistics and Informatics

(INEI)

Reason scale (%) / National
Household Survey
(ENAHO) - National
Institute of Statistics and

Informatics (INEI)

Reason scale (%) / Regional
Information ~ System  for
Decision Making (SIRTOD)
- National Institute of
Statistics and Informatics

(INEI)

Reason scale (%) / Regional
Information ~ System  for
Decision Making (SIRTOD)
- National Institute of
Statistics and Informatics

(INEI)

Elaboration: The authors.
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5. Results and the Policy Instruments

As indicated in the previous section, for the purposes of estimating the panel data econometric model,
the redundancy and Hausman tests were used. In particular, as seen in the Appendix 1, the statistical
probability associated with the F statistic of the redundancy test presents a value below 5%, which
leads to the conclusion that there is evidence of unobservable effects by states, which is why OLS is not
the indicated method for the specified econometric model.

Thus, using the Hausman test (Appendix 2) the fixed effects estimators (Appendix 3) and random
effects (Appendix 4) were evaluated, the resulting estimator being the fixed effects estimator according
to the results presented in the test (Appendix 2). However, when evaluating the presence of
heteroskedasticity (Appendix 5) and autocorrelation (Appendix 6) in the fixed effects model, using the
Wald and Wooldridge tests, the presence of the econometric problems was confirmed, which affect the
efficiency property of the estimators obtained.

Thus, using the specific panel method, these econometric problems were corrected, with the final
estimate for analysis being the one shown in Appendix 7. This estimate is also characterized by the
presence of low multicollinearity (Appendix 8) since all the correlations of the explanatory variables
are below the multiple correlation coefficient of the econometric model corrected by the specific panel
method (0.8890).

Additionally, the Jarque-Bera, Shapiro Wilk and Shapiro France tests (Appendix 9) confirm evidence in
favor of the hypothesis of normality of the residuals of the estimated model. Therefore, the statistical
inference of the model is valid. In this sense, the results obtained for the fixed effects estimator
corrected for heteroscedasticity and autocorrelation through the specific panel method allow obtaining
unbiased, consistent and efficient estimators, on which the research hypothesis is then contrasted.

So then, Table 2 consolidates the results of the static panel data model. In particular, column (5)
corresponds to the fixed effects model, while column (6) to the fixed effects model corrected for
heteroscedasticity and autocorrelation using the specific panel method. On the results reported in this
column, the corresponding analysis of results is carried out below as a contrast to the research hypothesis.
Thus, the present investigation postulated as a hypothesis that financial inclusion has contributed to the
reduction of poverty in different states in Peru during the period 2010-2019. In this regard, the
hypothesis presents evidence is favorable, since the results reported in Table 2 allow us to appreciate
that, for each 1 percentage point increase in the financial inclusion index, the poverty rate is reduced by
0.16 percentage points which indicates the marginal impact in turn is statistically significant at 1%.
Likewise, the reported result for the contribution of financial inclusion in poverty level in Peru during
the period 2010-2019, show correspondence with the studies reported internationally, specifically, Park
and Mercado (2015), Agyemang-Badu et al. (2018), Céspedes et al. (2018), Zia and Prasetyo (2018),
Erlando et al. (2020), Emara and Mohieldin (2020), Omar and Inaba (2020), Ratnawati (2020).
Additionally, in this case, the reported result for financial inclusion shows correspondence with the

empirical work carried out by ASBANC (2019).
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Table 2. Results of the Panel Data Econometric Model

Dependent variable: Incidence (rate) of monetary poverty

Variables
) (2 3) 4) ®) (6)
Multidimensional Financial Inclusion -0.702*** -0.586*** -0.383*** -0.292*** -0.246*** -0.161***
Index (0.117) (0.088) (0.084) (0.080) (0.079) (0.057)
Natural logarithm of GDP per capita in -0.214***  -0.161*** -0.139*** -0.129*** -0.0613***
2007 soles (0.017) (0.017) (0.016) (0.016) (0.019)
o o 0.890***  0.825***  0.669***  0.635***
Coeficiente de Gini
(0.126) (0.117) (0.125) (0.106)
] ] 0.761***  0.600***  0.307**
Tasa de informalidad laboral
(0.128) (0.135) (0.126)
Natural logarithm of average years of -0.511*** -0.388***
education (0.160) (0.135)
ﬁo 0.467***  2.431*** 1506*%** (0.702*** 1.938*** 1.258***
(0.033) (0.154) (0.191) (0.222) (0.445) (0.375)
Observations 240 240 240 240 240 240
Probability>F Statistic 0.000 0.000 0.000 0.000 0.000 0.000
R-squared 0.144 0.520 0.611 0.667 0.682 0.790
Numbers of states 24 24 24 24 24 24

Note. *** p<0,01 ** p<0,5 * p<0,1
Fuente: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.

However, although the econometric results obtained show that financial inclusion has contributed to the
reduction of poverty in Peru during the period 2010-2019, it should be noted that, according to the
order of importance, with respect to the control variables, financial inclusion is the fourth explanatory
factor for poverty reduction. In particular, this result is based on comparing the marginal impacts
associated with each of the explanatory variables. Thus, given a 1 percentage point increase in financial
inclusion, a 1 percentage increase in GDP per capita, and a 1 percentage increase in average years of
education per individual, the poverty rate is reduced by 0.16, 0.06 and 0.38 percentage points,
respectively. For its part, given a reduction of 1 percentage point in both income inequality and the
informality rate, the poverty rate is reduced by 0.64 and 0.31 percentage points, respectively.

Thus, in terms of reducing poverty rates in terms of percentage points, the marginal impact associated
with reductions in income inequality and the labor informality rate is greater than the impact associated
with increasing financial inclusion, economic growth and education, respectively. However, this does not

diminish the importance of economic growth, education and financial inclusion in the fight against
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poverty. In this sense, the contribution associated with financial inclusion in the reduction of poverty,

whose level of statistical significance is 1%; It allows us to establish that financial inclusion is highly

relevant for the fight against poverty in Peru. Thus, given the inverse and statistically significant
relationship between financial inclusion and poverty, for the poor to be included into the financial system
constitutes a greater range of opportunities for income generation and, therefore, a reduction in poverty.

Additionally, the contribution obtained for financial inclusion on poverty in Peru during the period

2010-2019 shows that for Peru it has been very relevant to promote the implementation of policy

instruments such as the National Strategy for Financial Inclusion (NSFI) and the National Financial

Inclusion Policy (NFIP). In particular, the National Strategy for Financial Inclusion implemented in

Peru, was structured under the pillars of Access, Use and Quality and seven lines of action: Savings,

Payments, Financing, Insurance, Consumer Protection, Financial Education and Vulnerable Groups

(CMIF, 2015). Each of these pillars as lines of action have made it possible to boost access to the

financial sector system, one of its main results being the reduction of poverty.

On the other hand, the National Financial Inclusion Policy (NFIP) was established in Peru based on the

following five priority objectives (MEF, 2019):

e Priority Objective 1 (PO1): Generate greater confidence of all segments of the population in the
financial system. This means improving the financial skills and capacities of all segments of the
population; generate communication strategies aimed at all segments of the population, with
linguistic relevance, gender and intercultural focus, disability perspective, by age group, among
others; implement mechanisms that promote access and use of formal financial services, with
special attention to the population with less access.

e Priority Objective 2 (PO2): Have a supply of financial services that is sufficient and appropriate to
the needs of the population. For this, it is necessary to increase the coverage of convenient and
accessible channels; encourage the development of innovative, affordable, convenient and accessible
channels; encourage the offer of simple, innovative, safe, efficient and appropriate services.

e Priority Objective 3 (PO3): Mitigate the frictions in the functioning of the market. This requires
promoting the reduction of information costs, strengthening risk centres and promoting the use of
alternative sources and services for information analysis; strengthen population protection systems
and proper management of market behaviour of financial service providers; promote a regulatory
framework appropriate to the evolution of innovation trends in the financial field, preserving the
stability of the financial system; and promote the development of financial services in a context of
free competition.

e Priority Objective 4 (PO4): Develop telecommunications infrastructure and digital platforms to
increase the coverage of financial services, which is based on developing telecommunications
infrastructure to make financial services available to all segments of the population, as well as
developing digital platforms in order to promote collaboration, interoperability, authentication,

digital security and optimized use of digital technologies.
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e Priority Objective 5 (PO5): Strengthen the mechanisms for the articulation of institutional efforts.
For this, it is necessary to generate sustainable mechanisms (institutional arrangements) of
articulation between the institutions, establish the adequate role of public financial institutions in
government policies for financial inclusion, specify the functions of the actors for a better
efficiency of public management and develop management instruments and mechanisms for
articulation between public and private institutions and civil society.

Each of these objectives leads to greater vitality of financial inclusion in the country, which in turn
translates into better results in fighting against poverty. In this sense, the promotion, development and
implementation of policy instruments aimed at the promotion and dynamism of financial inclusion in
the country, constitutes a tool for the fight against poverty, which in turn can complement its impact
with the other explanatory factors of poverty considered for the purposes of this research: economic
growth, income inequality, labor informality and education, variables on which, below, a brief
reflection is made on the results shown in Table 2.
Now we are going to discuss the impacts of other factors on reduction of poverty including economic
growth, income inequality, access to employment and education. With respect to the economic growth
in Peru, with a significance level of 1%, it is identified that for each 1 percent increase in GDP per
capita, the poverty rate is reduced by 0.06 percentage points. percentage. These results show
correspondence with what was indicated by Ravallion (1995), Mendoza and Garc® (2006) and
Cépedes (2017a), authors who maintain that economic growth is favourable for poverty reduction. In
this sense, in different states in Peru it is feasible to continue with the revitalization of economic
activity, which allows individuals to enter the labor market, obtaining income that allows them to
access a basic consumption basket, thus reducing poverty levels existing between them.
Regarding income inequality, this variable presents a direct and statistically significant relationship at 1%
with the poverty rate. According to the results of the econometric estimation, it can be seen that for each
percentage point increase in the Gini coefficient (income inequality), poverty increases by 0.64 percentage
points. The results obtained show correspondence with the arguments raised by Ravallion (1995) and the
World Bank (1990), authors who specify that the higher the income inequality, the economic vulnerability
of people is further aggravated, therefore, it would allow an increase in poverty levels.
Regarding labor informality, with a significance level of 5%, a direct relationship with poverty is
confirmed, which reflects that, for each increase of one percentage point in the labor informality rate,
the poverty rate increases by 0.31 percentage points. This result shows evidence in favour of the
arguments indicated by INEI (2020), Rosenbluth (1994) and Devicienti et al. (2009), authors who
establish that informality increases poverty since access to low-quality, precarious, low-paid work and
without social protection means that individuals cannot satisfy their basic needs in a timely manner due
to his low income.

In addition to the above discussion, Tenjo (2001) indicates that the income of the poor is low due to the

limited employment opportunities they face in the labor market given their low endowment of human
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capital. Likewise, the author points out that the difference in income between the poor and the rich is
not due to quantitative aspects, but that there are also unobservable aspects and a functioning of the
labor market that discriminates against the poor, with its predominance being a particular characteristic
of poverty. Among the families of workers in the informal sector, which would also be confirmed for
the Peruvian case given the positive relationship between poverty and labor informality resulting from
the static panel data model estimated for the purposes of this research.

Finally, in relation to education, the results obtained show that with a significance level of 1%, said
variable is inversely related to poverty. Likewise, it is evident that for each 1 percent increase in the
average number of years of education, the poverty incidence rate is reduced by 0.39 percentage points.
Therefore, the result associated with the education variable shows correspondence with what was
indicated by Shack (1999), Majumder and Chowdhury (2017) and Morrison (2002), authors who
emphasize that access to a better education offers greater possibilities for the development of human
capital capabilities for the individual. This in turn allows the individual to access a high pay job, which
will lead to a better quality of life and, therefore, to get out of poverty.

Having carried out the contrast of the research hypothesis as well as the analysis of the results of the
control variables: economic growth, income inequality, labor informality and education, the main

conclusions of the research are presented below.

6. Conclusion Remarks

The purpose of this research was to determine the contribution of financial inclusion on the reduction

of poverty in Peru during the period 2010 -2019, the general research hypothesis was that financial

inclusion has contributed to the reduction of poverty in Peru during the period 2010-2019.

Based on the results obtained, the following conclusions can be drawn mainly:

1. During the period 2010-2019, the existence of evidence in favour of the research hypothesis is
confirmed, since the results obtained show that financial inclusion has contributed favourably to
the reduction of poverty in Peru during the period under study. In this sense, financial inclusion
can be constituted as a relevant factor of public policy to continue making progress in terms of the
first objective of sustainable development by the year 2030: The end of poverty.

2. The control variables that present an inverse relationship with poverty are economic growth and
education, whose significance level is 1%. In particular, the estimated impacts reveal that for
every 1 percent increase in GDP per capita and years of education, the poverty rate is reduced by
0.06 and 0.39 percentage points, respectively.

3. Finally, the control variables that present a direct relationship with poverty are income inequality
and labor informality. In particular, it is evident that for each 1 percentage point increase in the
Gini coefficient and labor informality rate, poverty increases by 0.64 and 0.31 percentage points,

respectively.
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Note 1. The subscripts represent the region “I’” and the time “t” (year) respectively.

Appendix
Appendix 1. Static Panel Data Model Redundancy Test
Fixed-effects (within) regression Number of obs = 240
Group variable: id Number of groups = 24
R-sqg: Obs per group:
within = @.6823 min = 1e
between = ©.751@ avg = l1e.0
overall = @.7285 max = 1e
F(5,211) = 90.64
corr{u_i, Xb) = -8.7445 Prob > F = ©.0000
Pobr Coef.  Std. Err. t P>|t] [95% Conf. Interwval]
Incfinan -.2456839 .8794365 -3.89 0.e02 -.4022747 -.0890931
Ln_PBIPC -.1291402 .8158861 -8.13 ©.e00 -.1684561 -.0978244
DesIng .6685655 .12481 5.36 0.0 .4225313 .9145997
Inform .5998249 .1348399 4.45 e.eee .3340189 . 8656308
Ln_Educa -.5101944 .16081099 -3.19 0.002 -.8258144 -.1945744
_cons 1.938462 .4458563 4.36 ©@.000 1.861135 2.815788
sigma_u .10827065
sigma_e .83176387
rho .928752e6 (fraction of variance due to u_i)
F test that all u_i=8: F(23, 211) = 43.7@ Prob > F = ©.0000

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.
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Appendix 2. Hausman’s Test

—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
mef mea Difference S.E.
Incfinan -.2456839 -.1438855 -.18e26784 .8418854
Ln_PBIPC -.1291482 -.1139976 -.0151426 .8836952
DesIng .6685655 .8228713 -.1543058 .038724
Inform .5998249 .4739242 .1259886 .8316402
Ln_Educa -.51e1944 -.3792697 -.1389247 .8432191

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)"'[(V_b-V_B)}*(-1)](b-B)
= 20.39
Prob>chi2 = @.e011
(V_b-V_ B is not positive definite)

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.

Appendix 3. Fixed Effects Model

Fixed-effects (within) regression Number of obs = 2490
Group variable: id Number of groups = 24
R-sq: Obs per group:
within = ©.6823 min = 1e
between = @.751@ avg = le.0
overall = @.7285 max = 1@
F(5,211) = 90.64
corr{u_i, Xb) = -0.7445 Prob > F = 2.0000
Pobr Coef. std. Err. t P>|t] [95% Conf. Interwval]
Incfinan -.2456839 .@794365 -3.09 .02 -.4822747 -.0890931
Ln_PBIPC -.1291482 .@158861 -8.13 e .00 -.1604561 -.09738244
DesIng .6685655 .12481 5.36 e .00 .4225313 .9145997
Inform .5998249 .1348399 4.45 9.000 .3340189 .8656308
Ln_Educa -.5101944 .1601e99 -3.19 e.ee2 -.8258144 -.1945744
_cons 1.938462 .4450563 4.36 9.000 1.e61135 2.815788
sigma_u .10827065
sigma_e .©3176387
rho .92875206 (fraction of wvariance due to u_1i)

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.
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Appendix 4. Random Effects Model

Random-effects GLS regression Number of obs = 24e
Group variable: id Number of groups = 24
R-sqg: Obs per group:
within = @.6751 min = 1e
between = @.7638 avg = 10.@
overall = @.7438 max = 1e
Wald chi2(5) = 475.08
corr(u_i, X) = @ (assumed) Prob > chi2 = ©.0000
Pobr Coef. Std. Err. z P>|z]| [95% Conf. Interwval]
Incfinan -.1l43@855 .8674964 -2.12 e.e34 -.275296 -.81e7149
Ln_PBIPC -.1139976 .@1545e4 -7.38 e.e00 -.1442798 -.8837154
DesIng .8228713 .11865@7 6.94 e.000 .59@32e2 1.@55422
Inform .4739242 .131e751 3.62 2.000 .217e217 .7308268
Ln_Educa -.3792697 .1541665 -2.46 9.014 -.6814304 -.8771e89
_cons 1.507495 .4277084 3.52 ©.000 .6692014 2.345788
sigma_u .07245414
sigma_e .@3176387
rho .8387895 (fraction of wvariance due to u_i)

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.

Appendix 5. Fixed Effects Model Heteroskedasticity Analysis: Wald Test

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

H@: sigma(i)~2 = sigma~2 for all i

chi2 (24) = 235.69
Prob>chi2 = 9.0000

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.

Appendix 6. Fixed Effects Model Autocorrelation Analysis: Wooldridge Test

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(C 1, 23) = 43.458
Prob > F = e.eoee

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.
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Appendix 7. Correction of Heteroskedasticity and Autocorrelation - Specific Panel Method

Prais-Winsten regression, heteroskedastic panels corrected standard errors

Group wvariable: id Number of obs = 240
Time variable: Afio Number of groups = 24

Panels: heteroskedastic (balanced) Obs per group:
Autocorrelation: common AR(1) min = 1e
avg = 1e
max = 1e
Estimated covariances = 24 R-squared = 8.7984
Estimated autocorrelations = 1 Wald chi2(5) = 449.17
Estimated coefficients = 6 Prob » chi2 = ©.0000

Het-corrected
Pobr Coef.  Std. Err. z P> |z| [95% Conf. Interval]
Incfinan -.1l613e36 .8567753 -2.84 0.004 -.2725861 -.05e0312
Ln_PBIPC -.e6l3e38 .@194386 -3.15 0.002 -.08994029 -.0232048
DesIng .6350546 .1e55134 6.02 0.000 .428252 .8418571
Inform .3e7ee46 .125687 2.44 9.e15 . 0606626 .55334865
Ln_Educa -.3881348 .1351e32 -2.87 0.e04 -.6529321 -.1233375
_cons 1.258465 .3752387 3.35 2.e01 .5230111 1.99392
rho .7699394

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.

Appendix 8. Simple Correlations Matrix

Pobr Incfinan Ln_PBIPC DesIng Inform Ln_Educa

Pobr 1.0000
Incfinan -@.6759 1.eee8
9.0000
Ln_PBIPC -0.6537 9.4198 1.0000

DesIng @.7e34 -0.48e6 -0.3419 1.0000
Inform @.7819 -0.8073 -©.7580 ©.5038 1.eee0@
©.0000 ©.0000 ©.0000 ©.0000

Ln_Educa -9.8e98 @.7203 ©.7637 -0.6486 -0.8657 1.e0e0
©.0000 ©.C000 ©.0000 ©.0000 ©.0000

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.
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Appendix 9. Evaluation of the Normality of the Residuals of the Fixed Effects Model Corrected
for Heteroscedasticity and Autocorrelation - Specific Panel Method

Skewness and kurtosis tests for normality

— Joint test ——
Variable | Obs  Pr(skewness) Pr(kurtosis) Adj chi2(2) Prob>chi2
epobr | 240 0.9177 ©.4635 0.54 0.7629
Shapiro-Wilk W test for normal data
Variable | Obs 0] Y z Prob>z
epobr | 248 @.99225 1.356 @.7e8 8.23951
Shapiro-Francia W' test for normal data
Variable ‘ Obs W' V' z Prob>z
epobr ‘ 240 ©.99373 1.193 0.370 ©.3558e

Note. *** p<0.01 ** p<0.5 * p<0.1
Source: National Institute of Statistics and Informatics (INEI) - Superintendence of Banking, Insurance
and AFP (SBS).

Elaboration: The authors.
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