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Abstract

:

Despite recent efforts in Peru to boost financial inclusion, significant issues of exclusion persist, especially among vulnerable groups. This article aims to identify and analyze areas at risk of financial exclusion using a multifaceted methodology: the Financial Access Survey (FAS) for comparative analysis (Peru versus other countries and regions), geographical-distribution analysis, and the Access to Cash Index (ACI) methodology. Findings reveal that remote rural areas of Peru, particularly those inland, as well as mountainous or jungle regions, face higher risks of financial exclusion due to low digital literacy, limited digital banking usage, sparse branch and ATM networks, and inadequate transportation infrastructure. These insights can inform targeted public policies to enhance financial inclusion in Peru, as well as the development.
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1. Introduction


Financial exclusion refers to the impossibility, inability, or lack of access to the most basic financial products and services, such as savings accounts, means of payment, credit, or insurance. In contrast, financial inclusion helps reduce poverty, boosts savings and credit, and formalizes economic activities and, therefore, economic growth (World Bank 2023a; Orazi et al. 2023). In this sense, the concept of financial exclusion is defined as a universal problem that especially affects the poorest subjects motivated by various factors such as limited access in administrative processes, geographical barriers, etc. (Koku 2015).



The reasons and mechanisms for combating financial exclusion have been widely discussed in academia (Leyshon and Thrift 1995; Carbó et al. 2005; Sinclair 2013; Amidžic et al. 2014; Park and Mercado 2015; Henry et al. 2017; Caplan et al. 2020). This reality is highlighted by the fact that practically half of the world’s adult population (3.5-billion inhabitants) does not have a bank account at a financial institution (World Bank 2023a).



A distinction can be made between two types of financial exclusion: voluntary exclusion and involuntary exclusion. In voluntary exclusion, potential users of financial resources have access to financial resources but prefer not to make use of them (Mylonidis et al. 2019). This is due to a lack of need or other cultural or religious reasons (Sain et al. 2018). Involuntary exclusion is a consequence of several factors: lack of sufficient financial income, discrimination against certain groups, absence of branches because they are not commercially viable, high prices, or inadequate products (Mylonidis et al. 2019; Caplan et al. 2020; Nowacka et al. 2021). The probability of suffering financial exclusion increases for lower-income strata, women, part-time workers, the unemployed, those with a certain level of disability, pensioners, students, and single-parent families (Bramley and Besemer 2017; Caplan et al. 2020; Nowacka et al. 2021). The problem of financial exclusion is present worldwide, although it is particularly acute in underdeveloped countries where its consequences are aggravated by the inability of financing to reach the poorest strata (Bramley and Besemer 2017). Specifically, 50–80% of adults in developing countries have inadequate access to financial resources. In contrast, in more advanced countries, more than 80% of households have an account in a financial institution (Caplan et al. 2020).



In this context, this study has focused on the analysis of financial inclusion in Peru, where poverty and monetary vulnerability reach 61% of the population. By geographical area, poverty is more prevalent in rural areas (40%) than in urban areas (22%). By natural region, the highlands and jungle are poorer than the coast, due to the informality of economic activities that employ 95% of the rural labor force and 71% of the urban labor force (INEI 2022). A relevant factor is the concentration of financial services for loans and deposits and correspondent ATMs of the country’s largest banks in cities with greater economic development, such as Lima, Arequipa, La Libertad, Moquegua, and Ica, which is a limiting factor for financial inclusion, to the detriment of the less developed cities in the highlands and jungle (Bermeo 2019; Zamalloa et al. 2016; BCR 2014; Boitano and Abanto 2020).



Another relevant factor is the geographic barrier. In Peru, an improvement and expansion of road and telecommunications infrastructure is still pending, as well as internet access in the poorest strata (Vargas 2022; Zamalloa et al. 2016; Sotomayor and Talledo 2018). Thus, the gap in road and telecommunications infrastructure affects more than 50% of households in urban areas, where only 47% of households have access to internet service compared to only 9% of households in rural areas (INEI 2022). In 2014, the gap in access to financial services affected 71% of older adults who did not have a bank account. There was an absence of points of attention (offices, ATMs, correspondent ATMs, and establishment of basic operations) in 46% of the country’s districts. In addition, only 31% of households in urban areas, and 1% in rural areas, had access to internet service (SBS 2022; INEI 2022).



Under this situation, the most relevant actions in terms of inclusion policy in recent years have come from the guidelines and objectives of the Multisectoral Committee, the National Financial Inclusion Strategy (ENIF), and the National Financial Inclusion Plan (PNIF). Policies have been aimed at promoting a favorable environment for the development of microfinance with access to formal credit in areas with financial exclusion (León-Ramírez 2022; Marr et al. 2014), the opening of correspondent ATMs, the implementation of the program to promote a tax culture, the development of the financial inclusion strategy for social programs, and the regulation of the Electronic Money Law (CMIF 2021).



However, in the short term, the pandemic changed the form of access to financial services, accelerated the closure of agencies nationwide, and promoted the use of digital channels. It should be noted that in that period, 53% of households in urban areas and 91% of households in rural areas lacked access to internet service (SBS 2022; INEI 2022). The situation aggravated financial exclusion in populations whose features, such as low income, low educational level, being a woman, having informal work (Sotomayor and Talledo 2018; Bermeo 2019; Izquierdo and Tuesta 2015; Aurazo and Gasmi 2022), financial and digital illiteracy, lack of financial culture, and residing in remote populations with low population density, foster voluntary exclusion (Boitano and Abanto 2020; Vargas 2022; Garcia Bianchi et al. 2020; Aparicio and Jaramillo 2012). Other factors, such as cultural (saving through third parties), the practice of informal loans, the perception of discrimination on ethnic–racial grounds, and distrust in the financial system due to the inadequate management of some savings and credit institutions supervised by the SBS, have also limited the possibility of financial inclusion among women in the rural sector of the country (Daher et al. 2021). In 2021, the country’s financial inclusion strategy was rethought, and the timeline was extended to 2030 for the achievement of goals, such as expanding participation to 75% of the adult population with an account and extending the financial system’s coverage to 100%, through the expansion of services in remote and poor areas, the implementation of a financial education program that encourages pension savings, the digitalization of payments, the implementation of public digital-access centers, the development of telecommunications infrastructure, and the incentivization of regional and municipal governments to promote financial inclusion and education policies (ENIF 2015).



According to the World Bank (2023b), the country is still far from reaching the programmed goals since only 57% of adults in Peru have a bank account. This growth is partly explained by the government’s need to achieve monetary transfers to the vulnerable population due to the health crisis (SBS 2022; Cejudo et al. 2020). Regarding district coverage, 12% of districts are still financially excluded (SBS 2022).



Currently, the financial system’s offer is distributed among four large banks, 26 microfinance institutions, seven entities specialized in non-retail credit, and 12 entities specialized in consumer credit, among others. The progress of financial inclusion indicators in 2021 shows greater growth in access to financial services, explained by the expansion of the network of service points (branches, ATMs, correspondent ATMs, and basic operations establishments) from 648 to 1495 service points per 100,000 adult inhabitants and the increase in service channels from 90 to 232 per 1000 km2 (SBS 2022). This growth is mainly due to the constant increase in the number of correspondent ATMs. However, its evolution has been uneven among regions due to the dominance of the largest banks (SBS 2022).



The use and quality of the financial system measured by the number of debtors has not shown major changes in recent years (SBS 2022). This is due to factors such as a lack of interest of traditional banks to develop and approximate, financial products adequate to the needs of the population with geographical barriers and lower income (Carballo and Dalle-Nogare 2019), high operating costs and low profitability (Bermeo 2019), and the standardization of financial products that respond to the needs of regular customers located in cities with higher economic development (Boitano and Abanto 2020).



However, sectoral actions have not been enough to reduce the disparity in the country’s regions; there are still limitations in the southern highlands and jungle of the country to access financial services in more remote areas, with low income and geographic gaps (Carballo and Dalle-Nogare 2019; Garcia Bianchi et al. 2020; INEI 2022). In that sense, financial inclusion in Peru is linked to the reduction of poverty incidence (Grados-Smith 2021; Polloni-Silva et al. 2021; Omar and Inaba 2020; Schmied and Ana 2016).



In this context, this study has focused on the analysis of financial inclusion in Peru. First, using the standards described by the Multidimensional Index of Financial Inclusion (MIFI), regarding access to financial services through the number of personal attention points (bank branches and similar), and through the services offered by ATMs and similar outlets. This information is obtained from studies such as the “Financial Access Survey” (FAS) of the International Monetary Fund (IMF). Secondly, this measurement has been completed with the use of an ACI (Access-to-Cash Index), and those areas where financial inclusion in Peru may be compromised have been detected.



The novelty of this research lies in, firstly, applying the measurement methods approved by the IMF at the department level, secondly, complementing the previous information with the ACI method, and, thirdly, detecting those points where financial inclusion may be more compromised. This is completed with an econometric analysis. All of this provides results that can guide the future adoption of inclusive policies by Peruvian financial regulators, financial institutions, and the country’s public authorities.



The article is structured as follows: It begins with an introduction where the concept of financial exclusion is defined, and a distinction is made between two types: voluntary and involuntary. It focuses on the analysis of financial inclusion in Peru using the Multidimensional Index of Financial Inclusion (MIFI) and the Access-to-Cash Index (ACI). A review of the literature on the subject is conducted, and relevant actions in financial inclusion policies over the last two decades are described. In the Materials and Methodology section, data from the IMF’s FAS and the SBS are used to analyze indicators such as the number of bank branches and ATMs in Peru. The methodology includes a comparative analysis at the national and regional levels, as well as a geographic analysis of access points to banking services and the application of the ACI method. An econometric analysis is performed through linear regression. The results show FAS metrics in Peru and comparisons at the department level, identifying patterns related to Peruvian financial inclusion.




2. Literature Review


The context for financial inclusion in Peru is that the country faces high levels of poverty, informality, concentration of financial services, and geographic barriers in poorer regions (Boitano and Abanto 2020; Zamalloa et al. 2016). According to the Institute of Statistics and Informatics (INEI 2022), poverty and monetary vulnerability reach 61% of the population. By geographical area, poverty affects rural areas to a greater extent (40%) than urban areas (22%). By natural region, the highlands and the jungle are poorer than the coast due to the informality of economic activities that employ 95% of the rural labor force and 71% of the urban labor force (INEI 2022).



The most relevant actions in terms of inclusion policy in the last two decades have been aimed at promoting access to the financial system, with the opening of correspondent ATMs, the implementation of the program to promote tax culture, the development of the financial inclusion strategy for social programs, and the regulation of the Electronic Money Law (CMIF 2021). In the last decade, the regulatory framework, and the favorable environment for the development of microfinance (León-Ramírez 2022), allowed for access to formal credit in areas with financial exclusion (Marr et al. 2014). However, sectoral actions have not been sufficient to increase access to financial services in remote areas with low incomes, such as the departments located in the highlands and jungle of the country, nor to reduce the disparity in the country’s regions (Carballo and Dalle-Nogare 2019; Garcia Bianchi et al. 2020; INEI 2022).



In 2014, the access gap affected 71% of older adults. who did not have a bank account. There was an absence of attention points (offices, ATMs, correspondent ATMs, and basic operation establishments) in 46% of the country’s districts. In addition, only 31% of households in urban areas and 1% in rural areas had access to internet service. (SBS 2022; INEI 2022). This diagnosis motivated the formation of the public and private Multisectoral Committee, which established the guidelines of the National Financial Inclusion Strategy (ENIF) in 2015 and the National Financial Inclusion Plan (PNIF) in 2021. With ambitious goals to improve the use, access, and quality of financial services by the year 2030 through the implementation of a financial education program that encourages pension savings and the digitalization of payments, the State has arranged to digitalize payments for public services. Other relevant goals are the increase of the financial system’s service network in remote and poor areas, the reduction of information costs, the implementation of public digital-access centers, the development of telecommunications infrastructure, and the incentivization of regional and municipal governments that promote financial inclusion and education policies (CMIF 2021).



Currently, the financial system’s offer is distributed among four large banks, 26 microfinance institutions, seven entities specialized in non-retail credit, and 12 entities specialized in consumer credit, among others. The progress of the financial inclusion indicators in 2021 shows greater growth in access to financial services, explained by the expansion of the network of service points (branches, ATMs, correspondent ATMs, and basic operation establishments) from 648 to 1495 service points per 100,000 adult inhabitants and the increase in service channels from 90 to 232 per 1000 sq. km (SBS 2022).



This growth is mainly due to the constant increase in the number of correspondent ATMs (SBS 2022). However, their evolution has been uneven among regions due to their concentration in large cities with greater economic development such as Lima, Arequipa, La Libertad, Moquegua, Ica, and, to a lesser extent, in poor highland and jungle regions (Bermeo 2019; Zamalloa et al. 2016). This is due to the representativeness of the country’s largest banks, their dominance in the loan and deposit market, and their 80% share of correspondent ATMs (Boitano and Abanto 2020; BCR 2014).



The use and quality of the financial system measured by the number of debtors has not shown major changes in recent years (SBS 2022). This is due to factors such as a lack of interest of traditional banks in developing and approximating financial products suitable to the needs of the population with geographical barriers and lower income (Carballo and Dalle-Nogare 2019) and high operating costs and low profitability (Bermeo 2019), as well as the lack of interest in standardizing financial products that respond to the needs of regular customers located in cities with higher economic development (Boitano and Abanto 2020).



According to (World Bank 2023b), only 57% of adults in Peru have a bank account, far from the ENIF target of including at least 75% of the population. In part, the growth in access to bank accounts has been promoted by the government’s need to achieve cash transfers to the vulnerable population due to the health crisis (SBS 2022; Cejudo et al. 2020). Also, the district coverage proposed as an ENIF objective for 2021 to reach 100% of the districts with the financial system has not been met; 12% of the districts are still financially excluded (SBS 2022).



The pandemic, in the short term, changed the form of access to financial services, accelerated the closure of agencies nationwide, and promoted the use of digital channels. It should be noted that in that period, only 47% of households in urban areas and 9% in rural areas had access to internet service (SBS 2022; INEI 2022). This situation aggravates financial exclusion in populations whose factors such as low income, low educational level, being a woman, having informal work, (Sotomayor and Talledo 2018; Bermeo 2019; Izquierdo and Tuesta 2015; Aurazo and Gasmi 2022), financial and digital illiteracy, lack of financial culture, distrust in the financial system, and residing in remote populations with low population density foster voluntary exclusion (Boitano and Abanto 2020; Vargas 2022; Garcia Bianchi et al. 2020; Aparicio and Jaramillo 2012).



In Peru, the improvement and expansion of road and telecommunications infrastructure, as well as internet access in the poorest strata, to ensure greater financial inclusion is still pending (Vargas 2022; Zamalloa et al. 2016; Sotomayor and Talledo 2018). Under this context, financial inclusion in Peru is linked to the reduction of poverty incidence (Grados-Smith 2021; Polloni-Silva et al. 2021; Omar and Inaba 2020; Schmied and Ana 2016).



In turn, between 2011 and 2021, in economies such as Peru, account ownership in a banking institution increased by more than 25%. Moreover, the gender gap narrowed significantly after 2017, as between 2017 and 2021, account ownership by women increased by almost 60%. In Peru, more than 60% of unbanked adults cited cost as an obstacle, followed by distance, according to the latest published GF data.




3. Materials and Methodology


3.1. Materials


First, we have taken the IMF’s FAS data for the four fundamental indicators (IMF 2022) for the case of Peru, the territorial unit under study. These indicators are shown in Table 1.



Secondly, data were extracted from the Superintendency of Banking, Insurance and Private Pension Fund Administrators (SBS) through its website with an advanced data search engine and a direct request (SBS 2022). After extracting data on bank offices by department, province, district, and address, as well as on offices with ATMs, a dataset was generated with 3764 records on bank offices and another with 6067 records on ATMs (available in data statement section).




3.2. Methodology


A five-fold methodology was used in the analysis. First, the method used by the IMF (2022) has been applied, and a comparative analysis has been made between South American countries based on the four selected variables (see Table 1). This method has been widely employed in the literature: Inoue and Hamori (2016) in Sub-Saharan Africa; Rajamohan and Subha (2011) in India; Świecka and Wyszkowska-Kaniewska (2019) in Poland, Korczak (2019) in Germany, or Omar and Inaba (2020) in Asia.



Secondly, the previous methodology is replicated, but at the regional level, and the four selected variables are analyzed, but at the department level based on data extracted from the SBS (2022). This type of analysis from a regional perspective has also been recurrently applied in other previous studies: Kumar and Beck (2005) in Brazil; Carlson et al. (2015) in Nigeria; Elouaourti and Ezzahid (2022) in Morocco; Higgs et al. (2022) in Wales; Náñez Alonso et al. (2022b) in Spain; Barbieri et al. (2021) in Italy, or He and Yeung (2011) in China.



Thirdly, a geographical representation of the physical access points to banking services (through bank branches or ATMs) has been conducted. A similar analysis approach can be found in other background research, such as the studies by Elouaourti and Ezzahid (2022) in Morocco; Evans et al. (2020) and Higgs et al. (2022) in Wales; Náñez Alonso et al. (2022a) in Poland; Cadete de Matos and D’Aguiar (2018) in Portugal; Trütsch (2022) in Switzerland; Stix (2020a) and Stix (2020b) in Austria; or Chen and Strathearn (2020) in Canada.



Fourthly, the application of the ACI method has been conducted in the different departments of Peru. To do this, the points of access to financial services were taken, adopting the methodology described in the third point and assigning a score to each form of access. This methodology initially applied by Tischer et al. (2019) for the case of the city of Bristol (U.K.) has also been adopted in other subsequent research: Delaney et al. (2019) and Caddy and Zhang (2021) in Australia; Náñez Alonso et al. (2022a) in Poland; or by institutions such as the Banque de France (2022). Equation (1) shows the ACI index:


  ( A C I ) =   ∑  i = 1     n    (   X   1   ×   Y   1   ) + (   X   2   ×   Y   2   ) + ⋯ (   X   n   ×   Y   n   )    



(1)




where X1 is the number of existing bank offices in each Peruvian department; X2 is the number of ATMs in each Peruvian department; Y1 is the score assigned to access to banking services through a bank office, which is denoted by X1; and Y2 is the score assigned to access to banking services through an ATM. Therefore, the summation after application of the formula denoted above will yield a numerical result for each department, combining access through physical points (bank offices and ATMs), which will make it possible to detect the areas with the lowest access value (and, therefore, the highest risk of financial exclusion) for each department. For the construction of the index, the type of infrastructure (bank branches, ATMs, etc.) was multiplied by a score established for each type of facility based on the cost and accessibility to cash withdrawal of that type of infrastructure. This is subsequently reflected in the following equation (Equation (2)). The score assigned to ATMs and bank branches responds to three criteria: (i) temporary availability, (ii) universal availability, and (iii) need to conduct another type of transaction when accessing cash. In terms of temporal availability when assigning a score, this refers to the number of hours that said element is available for use by people who want to access the banking service. ATMs are available 24 h a day, 365 days a year, while post offices and bank branches are subject to time restrictions that are usually determined by business hours, as well as closure during some days of the week. As for universal availability, it refers to the existence of transaction costs when the user is not a customer of the entity offering the service. In the case of bank branches, a score of 1 has been assigned when constructing the ACI since there is a time limitation (they are only open during business hours); they normally only provide services to customers of the bank (use is limited or restricted); and, in the case of accepting other customers, they may charge commissions.



This same score was assigned for these reasons in other previous studies (Tischer et al. 2019; Evans et al. 2020; Caddy and Zhang 2021; Náñez Alonso et al. 2022a; Náñez Alonso et al. 2022b). In the case of ATMs, a score of 3 was assigned when constructing the ACI since they are available and operational 24 h a day; they are available to anyone, not only to the bank’s own customers. There is no cost (withdrawal fee or similar) for customers of the bank operating the ATM, although they may charge a fee to customers of other banks. Therefore, the ACI would be defined as follows, as shown in Equation (2):


  ( A C I ) =   ∑  i = 1     n    (   X   1   × 1 ) + (   X   1   × 3 ) + ⋯ (   X   n   ×   Y   n   )    



(2)







Fifth, considering the objective of the study, an econometric analysis was performed through linear regression. This method allows us to generate a composite Financial Inclusion Index (FII) that was developed by Yadav and Sharma (2016) and subsequently replicated in other studies such as those of Demir et al. (2020), Nizam et al. (2020), Nizam et al. (2021), or Salah Uddin and Begum (2023), among others. The basic equation estimated by regression is:


    y   i j   = ∝ +  β G D P  +  δ  H D I   + μ B b 1 + ρ A T M 1     +   ε   i j    



(3)




where yij is the dependent variable representing the values for Individual i in Country j of the variable we use as measures of financial inclusion: percentage of adults with a bank account. The explanatory variables refer to individual characteristics of citizens, and the objective of the econometric analysis is to estimate the values of the parameters that accompany them. εij is a normally distributed error term with zero mean and variance equal to 1. In our case, GDP is the GDP per capita per department; HDI would be the human development index of each department. Bb1 would be bank offices per 100,000 inhabitants, while ATM1 would be ATMs per 100,000 inhabitants. All of these variables (along with others that have been discarded), are listed in Table A1 of Appendix A.



Figure 1 shows the five-fold methodology used to measure and analyze the financial inclusion situation in Peru, both at the country level and compared to other South American countries, but especially at the departmental level. The results obtained for each department after the application of Equation No. two are available online in open format as complementary material (see data statement section).





4. Results


4.1. Results Derived from the Application of FAS Metrics in Peru and South America Comparison


In order to identify the main common and divergent characteristics of Peru in the area of financial inclusion with respect to other surrounding economies, a comparative analysis was conducted at the international level based on macroeconomic and financial data provided by the IMF in the FAS. In particular, the analysis was conducted while taking South America as a reference area, with the selected countries being Uruguay, Brazil, Ecuador, Colombia, Venezuela, Chile, Argentina, Paraguay, and Bolivia. The time unit of analysis covered the period from 2004 to 2021. The variables selected for this benchmarking exercise were the four key indicators collected by IMF (2022) (see Table 1).



First, to evaluate the degree of spatial coverage of ATMs, the number of ATMs per square kilometer was analyzed. As shown in Figure 2, in relation to the number of ATMs per square kilometer, Peru maintains a prominent position in comparison with the rest of the countries analyzed in the region. In particular, in Peru, 23 ATMs per square kilometer were registered in 2021, which is above the average of the South American countries analyzed (15.6 ATMs per square kilometer) and seven times the number registered in Bolivia, the country with the highest ATM deficit. Only Uruguay has a higher number than Peru.



In terms of the number of ATMs per 100,000 adults, the figures reveal that Peru provides better access among its population. In particular, in the year 2021, it reached a figure of over 117 ATMs/100,000 adults, which is around 48% more ATMs than the average of the countries that comprise the territorial unit of analysis of this study and 4.5 times more than the number registered in Paraguay, the country with the worst ATM coverage per capita (adult population). These figures place Peru as the economy with the second-best access to ATMs by population, only behind Uruguay.



Looking at the time dimension, an analysis of the evolution of the number of ATMs per sq. km and per 100,000 adults reveals the effort made by Peru throughout the 2014–2021 period to improve the population’s access to this type of service. In particular, as shown in Figure 3, during this time, the number of ATMs per sq. km and per 100,000 adults increased by around 14% and 10%, making Peru the country with the second-highest cumulative variation rate, only behind Argentina and well above countries such as Brazil or Chile.



Regarding the evolution of the number of available ATMs, a relatively homogeneous trend can be observed in the set of South American countries analyzed, whose turning point is found in the world economic crisis of 2008. Prior to this crisis, there was a growing trend in the improvement of the population’s financial access through the increase in the number of ATMs available, which stagnated in the years after 2008. Once the effects of the financial crisis had been overcome, there was again an improvement in the financial coverage ratio of the population through a greater availability of ATMs (see Figure 4).



Although Peru’s position in relation to the ATM indicator is remarkably good in comparison with the surrounding countries, the same is not true when analyzing the number of bank branches available. Both the supply of financial branches per sq. km and per 100,000 adults reveal a certain deficit in the Andean country, which may be an obstacle to achieving an improvement in the financial inclusion of the population. As Figure 5 shows, Peru is the country with the worst coverage of bank branches both spatially and per capita (adult population).



Despite this situation, as shown in Figure 6, throughout the period 2004–2019, Peru made a greater effort than most other countries to maintain and sensibly increase the supply of bank branches among the population. However, in the context of the COVID-19 pandemic, the supply of branches clearly contracted in 2020 due to the closure of bank offices and the rise of digital financial services (SBS 2022).



Finally, with regard to the evolution of the number of bank branches available, as shown in Figure 7, there is an increasing trend until 2016, after which there is a change in behavior with a gradual reduction in the number of bank branches and a less increasing trend in branches per capita in relation to the increase in the adult population.




4.2. Results Derived from the Application of FAS Metrics at the Department Level in Peru


The IMF methodology (FAS) is replicated using the four selected key indicators (see Table 1). This results in the following figures.



Figure 8 shows the existence of greater access to ATMs per 100,000 inhabitants in departments with greater economic and social development, such as the department of Lima (61.10 ATMs per 100,000 adult inhabitants), with the highest value at the departmental level. It is followed by Arequipa, with a result of 47.22, and Moquegua, with a result of 45.59; these are departments located in the coastal region of the country. The departments with the least access to ATMs in the country are located in the highlands and Amazon jungle regions, such as Huancavelica (7.34), Ayacucho (12.19), Apurimac (13.66), Huanuco (13.97), Loreto (14.70), and Amazonas (14.74).



According to Figure 9, access to financial services through bank branches in Peru is concentrated in the central and southern departments of the country. Moquegua (32.68), Arequipa (22.99), Tacna (21.47), Ica (19.88), and Lima (19.34) stand out as departments with greater access to bank branches per 100,000 inhabitants and, coincidentally, are more competitive and less poor, according to the Regional Competitiveness Index (INCORE) of 2022, which measures and compares the economic, social, and poverty-related performance of the country’s departments based on the analysis of indicators such as economic environment, infrastructure, health, education, labor, and institutions. On the other hand, Loreto (8.50), Huancavelica (10.9), and Ancash (11.90) have the lowest concentration of bank branches and, according to INCORE, are the least competitive in the country and the poorest.



In Peru, the most populated department is Lima (approximately 10-million inhabitants). In particular, Metropolitan Lima and the Constitutional Province of Callao represent approximately 30% of the population in Peru. This has an impact on their population density (5047 inhabitants/sq. km in Lima). This explains the findings shown in Figure 10: Access to ATMs per sq. km by department is highly concentrated in Lima, and they are mainly located on the coast. This is the most competitive department in the country. In the highlands and, to a greater extent, in the jungle, the precariousness of ATM access is aggravated. Thus, in Loreto and Madre de Dios, the measurement of ATM access per Sq. km represents 0.000 access points, followed by Ucayali, Amazonas, Pasco Huancavelica, and Ayacucho with 0.001 ATM points per sq. km.



In terms of branch coverage per sq. km, Figure 11 confirms the concentration of financial entities in the departments with the largest economic environment, such as Lima with 0.5851 and the Constitutional Province of El Callao with 0.0411. Far below these values are the departments of Loreto (0.0001), Madre de Dios (0.0003), and Ucayali (0.0005), located in the Amazon jungle region, which also have low levels of competitiveness in terms of the economic environment, infrastructure, health, education, and labor environment.




4.3. Geographic Distribution Analysis Results


Using data extracted from the INEI (2022) and the SBS (2022), the points where Peruvian citizens can access financial services, either through a bank office or an ATM, have been represented through the data-analysis program TDP- Edition. All of this is represented at an aggregate level by department, making up the total for Peru (see Figure 12), with each of the red dots showing at least one option for accessing financial services.



Access through bank offices and/or ATMs in Peru is facilitated in the departments located on the Peruvian coast, as shown in Figure 12. From north to south, the concentration is emphasized in departmental capitals, provinces, and districts, hubs of economic activities marked by greater dynamism in their economic environment, such as Lima, Arequipa, Moquegua, Ica, Piura, and Tumbes. On the other hand, access is generally poorer in the departments of the jungle zone, followed by the highland or mountainous zones. Some highland departments stand out, such as Arequipa (highlands) and Cusco, with the latter being characterized by the development of tourism activity and standing out for the development of the tourism sector. This situation is related to the distance of the departments from Lima, the capital of the country.




4.4. Results of ACI Methodology Application


Figure 13 below shows the results derived from the application of the ACI methodology.



As noted above, the most populated department in Peru is Lima, with a little more than 11-million inhabitants (30% of Peru’s population and a population density of 5047 inhabitants/sq. km). The results obtained after applying the ACI methodology are conditioned by this circumstance. According to Figure 13, the highest score was obtained by Lima (5957). Therefore, it is the department with the highest degree of financial inclusion. It is followed, in order of importance, by Arequipa (736), Piura (715), La Libertad (538), Cusco (430), and Callao (406). All of these departments share a common characteristic: with the exception of Cusco, they are all located on the coastline. The lowest scores on the coastline are obtained by Tumbes in the north (93) and Moquegua in the south (103).



On the other hand, the lowest values are obtained by Huancavelica (42), Madre de Dios (53), Pasco (71), Amazonas (70), and Apurímac (86), followed by Tumbes (93). All of these departments, with the exception of Tumbes, are located in the interior of the highlands and jungle regions. In many of them, the orography is also complicated, so these are departments with limited access to banking services.




4.5. Results from the Econometric Analysis


Derived from the econometric analysis performed using the equation included in the methodology and based on the Financial Inclusion Composite Index (IFI), we observe the results obtained by the equation model in Table 2.



As we can see in Table 2, the R2 value is 0.678. This implies that approximately 67.8% of the variability of our dependent variable (percentage of adults with a bank account) is explained by the independent variables included in the model.



Regarding the standard error of the estimation, it is 5.31, which is relatively low. The information criteria are measures to compare models. In this case, we took the Akaike (AIC), Amemiya prediction criterion (APC), Mallow’s prediction criterion (MPC), and Schwarz Bayesian criterion (BIC). As can be seen in Table 2, the values of the selection criteria are 87.94 (AIC), 0.48 (APC), 5.0 (MPC), and 94.04 (BIC), respectively; these values suggest that the model is adequate. Table 3 shows the results obtained in ANOVA for our model.



As observed in Table 3, the p-value of the model is less than 0.05 (0.001), indicating that the results are statistically significant. Additionally, the F-statistic of 10.50 falls within acceptable ranges, further supporting the significance of the model. Thus, the statistical findings are consistent and suggest that the model significantly influences the dependent variable (percentage of adults with a bank account). Furthermore, the ANOVA results indicate that the regression explains a significant portion of the variance in the dependent variable. The regression sum of squares is 1186.87, with a root mean squared error of 296.71. The model’s overall explanatory power is underscored by these metrics.



In Appendix A, Table A2 presents the coefficients of the model, along with the significance (p) of each variable and the collinearity statistics as measured by the variance inflation factor (VIF). All variables in the model exhibit p-values of less than 0.05, signifying their statistical significance. Regarding the tolerance and variance inflation factor (VIF), a tolerance less than 0.1 or a VIF greater than 10 suggests problematic collinearity. All of the tolerances listed in Table A2 of Appendix A are greater than 0.1, suggesting that there are no collinearity problems.





5. Discussion of Results and Conclusions


Despite the efforts made in Peru to increase the financial inclusion of its citizens, especially the most disadvantaged, there is still a long way to go to achieve SDG 8.10, “Strengthen the capacity of national financial institutions to promote and expand access to banking, financial, and insurance services for all”. The progress of the financial inclusion indicators shows greater growth in access to financial services, explained by the expansion of the network of service points (offices and ATMs) (SBS 2022). However, according to the 2021 GFI, only 57% of adults in Peru had a bank account, far from the ENIF target of including at least 75% of the population (ENIF 2015). Regarding the econometric analysis model, the results obtained are good. The R2 value is 0.678. This implies that approximately 67.8% of the variability of our dependent variable (percentage of adults with a bank account) is explained by the independent variables included in the model. According to Ozili (2023), an R-squared between 0.10 and 0.50 (or between 10 and 50 percent if expressed as a percentage) is acceptable in social science research only when some or most of the explanatory variables are statistically significant. In our case, it is 0.678 (67.8%), so it perfectly meets this criterion. This is despite the fact that some of the variables in the model are not significant, as indicated in the results section. As limitations of our research, we can point out the following. First, although the timeline is long (2004–2021), it may not reflect recent changes in the financial sector. However, the most current data are available from the GFI, and at the country level in Peru. The study mentions the impact of the COVID-19 pandemic on bank branch closures and the rise of digital financial services in 2020, but the analysis may not fully reflect ongoing effects or adaptations in the post-pandemic period. Second, with respect to findings and interpretations based on statistical analyses and modeling techniques, other unobserved factors or omitted variables could confound the relationships identified in the analysis.



In this study, and according to the description of the context faced by the country, it has been found that financial inclusion in Peru is threatened due to the concurrence of several factors: high levels of poverty, informality, concentration of financial services, and geographic barriers in the regions. These factors are aligned with those obtained in previous studies (Boitano and Abanto 2020; Zamalloa et al. 2016). In Peru, poverty and monetary vulnerability reach 61% of the population. By geographical area, poverty is more prevalent in rural areas (40%) than in urban areas (22%). By natural region, the highlands and jungle are poorer than the coast due to the informality of economic activities that employ 95% of the rural labor force and 71% of the urban labor force (INEI 2022). Actions have been implemented in recent years to increase inclusion, such as the greater opening of ATMs (CMIF 2021) and regulatory framework for the development of microfinance to promote access to credit in rural areas (León-Ramírez 2022). However, as can be seen in this study, precisely the areas that show the greatest exclusion in any of the indicators analyzed continue to be rural and hard-to-reach areas. This result supports the conclusions obtained in other previous research (Carballo and Dalle-Nogare 2019; Garcia Bianchi et al. 2020; Náñez Alonso et al. 2023) regarding the limitation of sectoral actions implemented to increase access to financial services in the most isolated and lower-income regions. The most relevant actions in terms of inclusion policy in the last two decades have been aimed at promoting access to the financial system, with the opening of correspondent ATMs, the implementation of the program to promote tax culture (Náñez Alonso 2018), the development of the financial inclusion strategy for social programs and the regulation of the Electronic Money Law (CMIF 2021). In the last decade, the regulatory framework, and the favorable environment for the development of microfinance (León-Ramírez 2022) allowed for access to formal credit in areas with financial exclusion (Marr et al. 2014). However, this did not prevent the existing gap between the different regions of the country from remaining.



The second factor is related to the concentration of financial services. Despite the growth of offices and ATMs, these have been concentrated in places where spatial or territorial financial inclusion was not threatened: large cities with greater economic development such as Lima, Arequipa, La Libertad, Moquegua, Ica, and, to a lesser extent, in poor regions of the highlands and jungle. This same trend was also evidenced in other previous studies (Bermeo 2019; Zamalloa et al. 2016; Jorge-Vázquez et al. 2022). The main determinants of this situation are to be found in the high operating costs and low profitability of these areas (Bermeo 2019) together with a lack of adequacy of financial products for the people living in rural areas (Boitano and Abanto 2020).



According to GF 2021, only 57% of adults in Peru had a bank account, far from the ENIF target of including at least 75% of the population (ENIF 2015). In part, the growth in access to bank accounts has been promoted by the government’s need to achieve cash transfers to the vulnerable population due to the health crisis (SBS 2022; Cejudo et al. 2020). Also, the district coverage proposed as an ENIF objective for 2021 to reach 100% of the districts with the financial system has not been met; 12% of the districts are still in financial exclusion (SBS 2022).



The third factor is the lack of digitalization and digital skills for the use of digital banking. The pandemic changed the way of accessing financial services. The fear of contagion promoted the use of digital channels, which has led to the closure of agencies nationwide (SBS 2022). On the one hand, this situation aggravates financial exclusion in those populations characterized by low income, low educational levels, higher percentages of informal work, (Sotomayor and Talledo 2018; Bermeo 2019; Izquierdo and Tuesta 2015; Aurazo and Gasmi 2022), financial and digital illiteracy, lack of financial culture, greater distrust in the financial system, and those residing in remote populations with low population density. All of this encourages voluntary exclusion (Boitano and Abanto 2020; Vargas 2022; Garcia Bianchi et al. 2020; Aparicio and Jaramillo 2012). In other words, distrust in the means of payment and virtual transfers generated a delay in their adoption, a situation that still persists. It is necessary to promote policies that commit public and private sector efforts in a sustainable manner in order to maintain vigorous financial inclusion processes adapted to new technologies (Carballo and Dalle-Nogare 2019; Velazquez et al. 2022).



The last factor is the difficulty of travel in some rural and mountainous areas. If there is no ATM or office, the population has to travel. In Peru, the improvement and expansion of road and telecommunications infrastructure, as well as internet access in the poorest strata to ensure greater financial inclusion is still pending (Vargas 2022; Zamalloa et al. 2016; Sotomayor and Talledo 2018). Under this context, financial inclusion in Peru is linked to the reduction of poverty incidence (Grados-Smith 2021; Polloni-Silva et al. 2021; Omar and Inaba 2020; Schmied and Ana 2016).



Finally, it can be noted that despite the efforts made in Peru to increase financial inclusion, and despite having improved some indicators, there is still much work to be done, especially in rural areas, outside the coastline, and in jungle and mountain environments. Residents of these areas present a three-fold difficulty in improving their financial inclusion. First, the lack of infrastructure (bank office or ATM) in their place of residence causes the need to travel to other areas. However, secondly, the poor road infrastructure and the Peruvian orography make this difficult. These results can contribute to the improvement of the orientation of public policies to promote financial inclusion in Peru. As Ozili (2022) points out, there is a broad consensus in the scientific literature on the link between financial inclusion and sustainable development.



Considering the limitations and findings of our study, there is one area of research that could be explored in the future to deepen the understanding of financial inclusion in Peru: The Impact of Financial Technology (Fintech). Due to the growing role of technology in accessing financial services, an interesting line of research would be to examine the impact of fintech innovations on financial inclusion in Peru. This would involve investigating how mobile payment platforms, banking apps, and other technological solutions are affecting access and participation in the financial system, especially in geographically remote or underserved areas. However, the possible “financial exclusion” effect that digital means of payment may generate should also be considered, especially in the population with lower income levels or lower education levels (Albert et al. 2024).



In conclusion, our research has revealed that financial inclusion in Peru faces significant obstacles in rural and geographically inaccessible regions. It is in these areas where the lack of financial infrastructure and limited connectivity hinder the population’s access to financial services. This geographic disparity raises the need for specific policies aimed at improving infrastructure and connectivity in these areas. Our research also points to a trend of concentration of financial services in urban areas, especially in major coastal cities such as Lima and Arequipa. Therefore, it is crucial to implement policies that encourage the expansion of financial services in less developed areas, thus promoting equity and economic inclusion throughout the country. The pandemic has accelerated the adoption of digital financial services. But it has also highlighted disparities in financial and digital literacy, especially in populations with low income and education levels. It is critical to implement financial and digital literacy programs to train citizens in the use of financial technologies. This will bring about a reduction in the digital divide and promote greater financial inclusion in all segments of the population. Finally, we found that the lack of access to financial services is closely related to the lack of transportation and communications infrastructure. Therefore, significant investments in road, telecommunications, and internet infrastructure are required to facilitate equitable access to financial services throughout the country.
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Table A1. Variables by Peruvian department.






Table A1. Variables by Peruvian department.





	Departments
	% of Adults with Bank Account
	GDP per Capita per Department (USD)
	Unemployment Rate
	DHI
	Mobile Internet
	Population Sq. Km
	Poverty
	Bank Offices 100,000 Inhab
	ATMs 100,000 Inhab
	Bank Offices Sq. Km.
	ATMS Sq. Km.
	Bank Offices Department





	Amazonas
	57.1
	3694
	2.3
	0.418
	262,809
	39,249
	28.6
	7.7
	9.1
	0.0008
	0.0010
	32



	Ancash
	46.06
	8756
	3.1
	0.516
	868,469
	35,915
	18.6
	8.1
	12.4
	0.0026
	0.0039
	92



	Apurímac
	40.98
	7918
	1.8
	0.411
	341,537
	20,896
	9.3
	11.3
	9.0
	0.0023
	0.0018
	48



	Arequipa
	55.18
	10,065
	5.5
	0.643
	1,391,106
	63,345
	9.7
	16.5
	33.9
	0.0038
	0.0078
	241



	Ayacucho
	43.12
	4627
	3.3
	0.433
	518,034
	43,815
	18.5
	9.1
	8.0
	0.0013
	0.0012
	59



	Cajamarca
	36.93
	4268
	2.3
	0.425
	988,361
	33,318
	17.6
	8.8
	11.0
	0.0038
	0.0047
	125



	Callao
	63.62
	11,664
	7.8
	0.64
	892,720
	147
	7.3
	8.2
	30.6
	0.5851
	2.1772
	86



	Cusco
	45.11
	7020
	2.8
	0.512
	1,067,065
	71,987
	11.7
	13.1
	19.6
	0.0024
	0.0036
	172



	Huancavelica
	48.84
	5511
	2.2
	0.384
	248,976
	22,131
	20.2
	6.8
	4.6
	0.0011
	0.0008
	25



	Huánuco
	40.97
	4339
	2.8
	0.454
	553,776
	36,849
	28.4
	8.8
	8.9
	0.0018
	0.0018
	67



	Ica
	54.27
	11,092
	3.8
	0.6
	787,322
	21,328
	12.0
	13.5
	27.8
	0.0057
	0.0116
	121



	Junín
	45.24
	5547
	3.6
	0.511
	1,020,149
	44,197
	22.0
	14.4
	15.6
	0.0043
	0.0046
	189



	La Libertad
	48.65
	5770
	3.2
	0.548
	1,569,536
	25,500
	11.0
	10.1
	18.4
	0.0075
	0.0136
	190



	Lambayeque
	50.1
	4827
	4.8
	0.534
	959,523
	14,231
	7.8
	10.6
	21.0
	0.0093
	0.0183
	132



	Loreto
	47.55
	3819
	3.1
	0.483
	535,361
	368,852
	52.5
	4.9
	8.5
	0.0001
	0.0002
	1432



	Madre de Dios
	29.44
	4723
	2.7
	0.614
	236,780
	85,301
	27.2
	13.6
	19.2
	0.0003
	0.0004
	48



	Moquegua
	59.52
	22,290
	7.5
	0.659
	185,485
	15,734
	8.9
	23.6
	33.0
	0.0027
	0.0038
	22



	Pasco
	52.97
	9734
	2.7
	0.478
	195,424
	25,320
	23.8
	12.9
	13.2
	0.0014
	0.0014
	43



	Piura
	48.36
	4914
	3.6
	0.513
	1,340,897
	35,892
	21.3
	12.7
	24.3
	0.0069
	0.0131
	35



	Puno
	31.62
	4507
	3.3
	0.466
	1,016,897
	71,999
	18.6
	11.2
	10.4
	0.0019
	0.0018
	246



	San Martín
	44.28
	3186
	2.2
	0.483
	600,692
	51,253
	32.8
	9.3
	17.9
	0.0016
	0.0030
	137



	Tacna
	49.14
	9010
	3.6
	0.59
	313,084
	16,076
	7.0
	15.5
	25.8
	0.0034
	0.0056
	80



	Tumbes
	45.03
	5474
	4.0
	0.555
	193,190
	4669
	21.5
	14.9
	24.7
	0.0075
	0.0124
	54



	Ucayali
	37.77
	3739
	2.0
	0.484
	366,076
	102,411
	42.9
	8.9
	16.6
	0.0005
	0.0009
	35



	Lima
	61.27
	10,114
	3.4
	0.707
	9,385,230
	34,802
	9.2
	14.1
	44.6
	0.0411
	0.1300
	49







Source: own elaboration based on data extracted from INEI (2022) and SBS (2022) and SPSS v.28.













 





Table A2. Coefficients, confidence intervals, and collinearity.






Table A2. Coefficients, confidence intervals, and collinearity.





	

	
Non-Standardized Coefficients

	
Standardized Coefficients

	
t

	
Sig.

	
95.0% Confidence Interval for B

	
Colinearity Statistics




	
B

	
Error

	
Beta

	
Lower Limit

	
Upper Limit

	
Tolerance

	
VIF






	
(Constant)

	
69.268

	
13.695

	

	
5.058

	
0.000

	
40.700

	
97.836

	

	




	
GDP per capita per department (USD)

	
0.002

	
0.000

	
0.810

	
4.243

	
0.000

	
0.001

	
0.003

	
0.442

	
2.261




	
DHI

	
−68.852

	
35.964

	
−0.691

	
−1.914

	
0.007

	
−143.872

	
6.168

	
0.124

	
8.089




	
Bank Offices 100,000 inhab

	
−1.469

	
0.434

	
−0.673

	
−3.388

	
0.003

	
−2.373

	
−0.565

	
0.409

	
2.444




	
ATMs 100,000 inhab

	
1.017

	
0.311

	
1.182

	
3.274

	
0.004

	
0.369

	
1.664

	
0.124

	
8.087








Source: own elaboration based on data extracted from INEI (2022) and SBS (2022) and SPSS v.28.
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Figure 1. Methodology applied: five-fold measurement of financial inclusion in Peru. Source: own elaboration. 
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Figure 2. Number of ATMs in South America (2021). Source: own elaboration based on data from IMF (2022). Financial access survey. Note: Latest data available for Ecuador: 2019 and for the Bolivarian Republic of Venezuela: 2015. 
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Figure 3. Cumulative Rate of Change (CAV) of ATMs in South America (2004–2021). Source: Prepared by the authors based on data from IMF (2022). Financial access survey. Note: Calculation period of CAV (exceptions): Ecuador (2004–2019); Bolivia (2007–2021); Venezuela (2005–2015); and Colombia (2007–2021). 
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Figure 4. Evolution of ATMs in South America (2004–2021). Source: prepared by the authors based on data from IMF (2022). Financial Access Survey. 
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Figure 5. Number of bank branches in South America (2021). Source: prepared by the authors based on data from IMF (2022). Financial access survey. Note: latest available data for Ecuador: 2019; for the Bolivarian Republic of Venezuela: 2015. 
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Figure 6. Cumulative rate of change (CAV) of bank branches in South America (2004–2021). Source: prepared by the authors based on IMF (2022). Financial access survey. Note: HCR calculation period (exceptions): Ecuador (2004–2019); Venezuela (2005–2015); and Colombia (2008–2021). 
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Figure 7. Evolution of bank branches in South America (2004–2021). Source: prepared by the authors based on IMF (2022). Financial access survey. 
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Figure 8. ATMs per 100,000 Inhabitants over 18 years old. Source: Own elaboration based on (INEI 2022), (SBS 2022) and Tableau Desktop Professional Edition. 
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Figure 9. Bank branches per 100,000 inhabitants over 18 years old. Source: own elaboration based on (INEI 2022), (SBS 2022) and Tableau Desktop Professional Edition. 
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Figure 10. ATMs per Sq. km. Source: own elaboration based on (INEI 2022) (SBS 2022) and Tableau Desktop Professional Edition. 
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Figure 11. Bank branches per sq. km. Source: own elaboration based on (INEI 2022) (SBS 2022) and Tableau Desktop Professional Edition. 
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Figure 12. Results derived from the geographic distribution analysis. Source: own elaboration based on (INEI 2022) (SBS 2022) and Tableau Desktop Professional Edition. 
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Figure 13. Results derived from the ACI methodology at the departmental level. Source: own elaboration based on (INEI 2022) (SBS 2022) and Tableau Desktop Professional Edition. 
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Table 1. Essential indicators of the FAS.






Table 1. Essential indicators of the FAS.





	1
	No. of ATMs per 100,000 adult population



	2
	No. of bank branches per 100,000 adult population



	3
	No. of ATMs per 1000 sq. mt.



	4
	No. of bank branches per 1000 sq. meters







Source: Prepared by the authors based on FAS data.













 





Table 2. Composite Financial Inclusion Index (IFI) model.
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Model

	
R

	
R2

	
Standard Estimation Error

	
Selection Criteria




	
Akaike Information Criteria

	
Amemiya Prediction Criteria

	
Mallows Prediction Criteria

	
Schwarz Bayesian Criterion






	
1

	
0.823 a

	
0.678

	
5.31

	
87.94

	
0.48

	
5.00

	
94.04








a Dependent variable: percentage of adults with bank account. Predictors: (Constant), ATMs × 100,000 inhabitants, Poverty, GDP per capita per department in USD, HDI, and bank branches per 100,000 inhabitants. Source: own elaboration based on data extracted from INEI (2022) and SBS (2022) and SPSS v.29.













 





Table 3. ANOVA.






Table 3. ANOVA.





	
Model

	
Sum of Squares

	
gl

	
Root Mean Squared

	
F

	
Sig.






	
1

	
Regression

	
1186.87

	
4

	
296.71

	
10.50

	
<0.001 b




	
Residual

	
564.94

	
20

	
28.24

	

	




	
Total

	
1751.82

	
24

	

	

	








Dependent variable: percentage of adults with bank account. b Predictors: (Constant), ATMs × 100,000 inhabitants, Poverty, GDP per capita per department in USD, HDI and bank branches 100,000 inhabitants. Source: own elaboration based on data extracted from INEI (2022) and SBS (2022) and SPSS v.29.
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