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Letter from the Editor

Dear Academic Community,

The year 2025 presents a complex context marked by challenges that require a
multidisciplinary perspective grounded in the principles of Administrative Sciences.
This approach aims to generate applied knowledge that supports informed decision-
making and contributes to the enhancement of social well-being.

In this context, the interdependence between nations is profound: an imbalance in
one region or abrupt changes in variables such as tariffs, interest rates, exchange
rates, or regulations can generate uncertainty. These, in turn, affect regional or
global supply chains, foreign direct investment, and financial flows between regions.

Furthermore, international financial markets are sophisticated and highly integrated
through various instruments. Notably, the derivatives market, through the participation
of global players such as systemically important banks, can have a global impact on
regional financial problems.

Then again, technological development catalyzed by artificial intelligence is
transforming businesses, making them more agile and sophisticated. While some
nations are seizing opportunities and promoting financial inclusion, others are
becoming more vulnerable to new threats, facing poverty, political instability,
inflation, and insecurity, which increases the gap between different latitudes.

Given this global scenario, The Andhuac Journal welcomes six articles published by
researchers from El Salvador, Peru, Chile, Ecuador, and Mexico. Each one of them
provides further insight into the study of inequalities and opportunities in our
regions, enabling us to understand regional problems and propose alternatives to
improve people’s well-being.
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The papers included in this edition aim to make a significant contribution to the
rigorous analysis of contemporary economic dynamics and the formulation of
informed proposals for regional development.

I am deeply grateful for your interest in this edition, your dedication to spreading
knowledge, and your commitment to academic excellence.

Jaime Humberto Beltran Godoy, PhD
Editor

The Andhuac Journal
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Abstract

A comparative analysis of liquidity risk and stock return risk was conducted using data from
January 2015 to March 2023 for a sample of 78 companies in Chile and 29 in Peru. The research
employed a quantitative, descriptive, correlational, and non-experimental design. Five liquidity
risk measures were estimated, and the regression analysis was based on an unbalanced
panel data model. The feasible generalized least squares (FGLS) method was applied, which
allowed for correcting issues of heterogeneity, contemporary correlation, heteroscedasticity,
and autocorrelation. As a result, a liquidity risk premium was found in both countries, and
significant differences in the relative quoted spread (RQS) were observed, with a higher liquidity
risk for Chile.

Keywords: liquidity risk, liquidity risk indexes, Chile, Peru.
JEL Classification: G11, G12, G32.

Resumen

Se hizo un andlisis comparativo del riesgo de liquidez y del riesgo de rentabilidad de acciones en
una muestra de 78 empresas en Chile y 29 en Perd, con datos correspondientes al periodo de
enero de 2015 a marzo de 2023. La investigacion fue cuantitativa, descriptiva, correlacional y no
experimental. Se estimaron cinco medidas de riesgo de liquidez y el andlisis de regresion se basé
en un modelo de datos de panel no balanceado. Se aplicé la metodologia de minimos cuadrados
generalizados factibles (MCGF), lo que permitié corregir problemas de heterogeneidad, correlacion
contempordnea, heterocedasticidad y autocorrelacion. Como resultado, se encontrd una prima de
riesgo de liquidez en ambos paises, asi como diferencias significativas en el diferencial relativo
de cotizacion (RQS), con un mayor riesgo de liquidez para Chile.

Palabras clave: riesgo de liquidez, indices de riesgo de liquidez, Chile, Perd.
Clasificacion JEL: G11, G12, G32.
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1. Introduction

The development of Latin American stock markets has sparked growing interest
in academia. In this context, Cardona Montoya (2024) presents a literature review
on five key aspects of the Latin American Integrated Market (MILA): financial
integration, portfolio structuring, the efficient market hypothesis, the determinants
of stock returns, and corporate governance, as well as integrated reporting. This
review concludes that, in integrated markets, company characteristics and financial
risk are key factors influencing stock returns. However, due to the limited number of
studies in this area, further research is recommended to explore the impact of risk
on financial performance.

Further, since the publication of the seminal works by Amihud and Mendelson
(1986b) and Pastor and Stambaugh (2003), several studies have analyzed the
relationship between liquidity risk and stock returns in developed markets, while
other research has focused on Latin American emerging markets (De Carvalho
et al., 2022; Vasquez-Tejos & Lamothe Fernandez, 2021; Vasquez-Tejos & Pape-Larre,
2022; Vasquez-Tejos et al., 2019). These studies have underlined the significance
of considering liquidity as a key factor in price formation and investment decision-
making. In this regard, it is essential to continue the research on the relationship
between liquidity risk and stock returns, especially in emerging markets. Stock
liquidity influences market efficiency, affects price volatility, and can generate
additional risk premiums for investors. Understanding these dynamics is crucial
for developing investment strategies and formulating policies that promote more
efficient and resilient markets.

Understanding liquidity risk is particularly relevant within the broader context
of investment risk, as it directly affects an investor’s ability to buy or sell assets
without causing significant price fluctuations. Investors allocate resources to various
investments, including purchasing stocks, but their profitability expectations are not
always met. This uncertainty is tied to the concept of risk, which can be interpreted
differently based on research or perspective. According to Rincén (2012), risk
refers to the potential occurrence of various events of interest and their associated
consequences, typically implying a loss. Another definition of risk is the likelihood of
encountering an unfavorable event (Brigham & Erhardt, 2017/2018).

Liquidity risk is a key factor in the profitability and financial stability of capital markets,
especially in developing economies such as those of Chile and Peru. This risk means
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the capacity of an asset to be easily sold without generating a significant change in
its closure price in the markets where it is traded. Liquidity risk may directly affect
the profitability of investments since a low capacity for selling assets may result in
higher trading costs and a high price variability of financial assets.

Market liquidity risk is defined as the probability for an agent to suffer a loss due
to the low trading volume of a market, which prevents unwinding positions without
losses or generates a significant rise in the gap between prices of purchase and sale.
In these cases, unwinding or taking a position could cause losses.

On the one hand, Amihud et al. (2005) define market liquidity as the presence of
offerors and requestors available to trade a certain quantity of financial assets at an
established price without delay. On the other hand, Brennan et al. (2012) describe
stock market liquidity as the capacity to absorb high volumes of financial assets at
low cost and in a short time without significantly affecting the prices.

Therefore, understanding liquidity risk in the stock market is fundamental for
investors, as it reflects the ease of purchasing or selling stocks without affecting
their price. Low liquidity may limit the ability to sell quickly, exposing investors to
losses during sensitive periods. On the contrary, high liquidity provides flexibility and
reduces uncertainty. Understanding this risk enables investors to make informed
decisions, adjust their investment strategies, and mitigate potential financial losses.

In recent years, Chile and Peru have experienced ongoing economic growth and a
significant development of their capital markets. However, these do not share the
same structure and regulatory framework, which may affect the liquidity of their
stock markets. For example, with higher capitalization and negotiation volume,
the Chilean stock market could exhibit liquidity features distinct from those of
the smaller and less diversified Peruvian market. These differences provide an
appropriate context for conducting a comparative analysis of the liquidity risk and
its impact on the returns of the stocks in both markets. The selection of Chile and
Peru as the focus of this study is based on the fact that both are emerging economies
with active stock exchanges, and are at different stages of economic development. A
comparative analysis of these markets can provide empirical evidence of the impact
of liquidity on stock returns, considering markets with varying degrees of financial
maturity.

This study aims to estimate various measures of liquidity risk in the stock markets of
Chile and Peru. Additionally, it seeks to determine whether a liquidity risk premium
can be found in both markets. Finally, the study will compare the results to evaluate
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if there are significant differences in liquidity risk between the Chilean and Peruvian
stock markets.

The article intends to answer three key questions regarding the relationships
between stock profitability and liquidity risk in the stock markets of Chile and Peru.
First, it will examine the potential relationship between stock return and liquidity
risk in the Chilean stock market. Next, it will also search for the presence of this
relationship in the Peruvian stock market. Finally, the significant differences between
Chile and Peru’s relevant liquidity risk indexes will be analyzed.

The results of this research can provide valuable information for investors, regulators,
and other market stakeholders who can use these findings to enhance their
investment strategies and inform the development of policies in similar contexts.

2. Theoretical Framework

Liquidity risk has been a topic of interest for academia for the past 50 years, since
the 1970s, when it started to stand out implicitly in the pioneering research of Black
(1971a, 1971b). Later, in the 1980s, the first studies linking liquidity risk to stock
profitability were published, utilizing analysis of price spreads and trades (Amihud
& Mendelson, 1986a, 1986b). With the advent of the new millennium, this type
of research expanded to stock markets worldwide, based essentially on the works of
Acharya and Pedersen (2005) and Amihud (2002).

However, there is no consensus yet on how to measure liquidity nor on the existence
of a premium associated with this risk. Generally, companies are motivated to
maintain high liquidity in their shares since this facilitates the provision of funds
to finance their growth and development opportunities (Abidin et al., 2022).
Notwithstanding, in the case of those companies with low free float and a high
concentration of ownership in controller groups, the availability of stocks for trading
in the market is limited. This structure reduces the trading volume and, in theory,
may increase the liquidity risk by hindering the sale or purchase of stocks without
affecting their price.

Similarly, recent studies suggest that the concentration of ownership has a direct
impact on market liquidity. The research by Abidin et al. (2022) concludes that there
is an inverse and significant ratio between ownership concentration and market
liquidity, which highlights the importance of this factor in markets with disparity
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between majority and minority shareholders. In these cases, the concentrated control
limits the number of stocks in circulation, restricting negotiation opportunities for
minority investors and creating a situation where liquidity risk becomes increasingly
significant.

During periods of financial crisis, significant changes typically occur in the liquidity of
markets. For example, one study carried out during the COVID-19 pandemic, which
included emerging economies (such as Vietnam and South Africa) and developed
ones (such as Germany, Australia, China, Spain, the United States, and the United
Kingdom), showed a considerable lack of liquidity in these markets (Enow, 2023).

Due to the multidimensional nature of liquidity risk in emerging economies, it
remains a topic of interest for several studies, as suggested by the work of Naik
and Reddy (2021), which also explores the interrelation between developed and
emerging markets.

Onthe other hand, studies in specific markets provide relevant evidence. In Pakistan’s
market, the work by Husnain et al. (2021) uses three liquidity risk indicators—the
Amihud index, the average value of traded stocks, and volume—and finds that long-
term market volatility has a positive ratio with liquidity.

The study by Amihud et al. (2015) on the liquidity return premium in 45 countries,
including Chile and Peru, shows that this average premium is positive and significant,
particularly in less integrated markets. Likewise, Vasquez-Tejos and Lamothe
Fernandez (2021) found that Amihud’'s measure was significant for Chile but not for
Peru in an analysis of the leading emerging economies of Latin America between
1998 and 2018.

Further, French and Taborda (2018) conclude that liquidity risk is a less relevant
factor in Latin America, making this study important for a better understanding
of the impact of liquidity risk in emerging countries such as Chile and Peru, where
the availability of information and mechanisms to manage this type of risk may be
limited.

Likewise, institutional investors usually—and especially—value liquidity and risk in
their investments (Fuenzalida et al., 2008). In Chile and Peru, improved liquidity could
encourage investors to accept lower returns due to reduced trading costs (Mongrut
etal., 2011).

Ultimately, stock liquidity not only attracts investors but also has a positive impact
on a country’'s economic growth. In this sense, Naula Sigua et al. (2019), in a study of
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eleven countries in the region, state that market liquidity contributes to economic
growth, as the asset turnover ratio has an inverse relationship with growth. In
addition, Garcia et al. (2018) identify Brazil as the market with the highest liquidity,
Peru as the market with the highest expected return, and Chile as the safest stock
market with the highest capitalization, alongside Mexico.

3. Methodology

The research is quantitative, descriptive, correlational, and non-experimental. The
non-probabilistic sample comprises 78 companies from Chile and 29 from Peru,
selected for maintaining an average stock market presence of over 50% between
February 2015 and March 2023. Stocks with lower market presence often lack
continuous quotations, which significantly impact liquidity risk. Therefore, the
study analyzes the most liquid stocks in each market, allowing for a more precise
evaluation of the relationship between liquidity and returns. Companies with lower
market presence were excluded. In total, 117,569 daily transactions for Chile and
38,307 for Peru were analyzed during the study period.

Primary sources were used to collect registry data from the stock markets of both
countries. Days without all the required indicators were excluded from the final series,
which explains the higher quantity of observations for Chile compared to Peru.

Five risk measures were calculated to answer the questions raised. The risk measures
were estimated based on statistics of negotiation activities, i.e., on executed trades.
The bid-ask spread was not used as a liquidity risk measure due to the lack of
access to the necessary statistical data for its estimation. The selected indicators
correspond to the ones used in the research by Monga et al. (2023). Later, a panel
data model was presented to measure the ratio between stock return and liquidity
risk. Finally, a test of two samples was conducted, with a 5% significance level, to
evaluate whether there is a significant difference in liquidity risk between companies
from both countries. Below, the measures for liquidity risk and the corresponding
model are presented.

The most commonly used liquidity risk measure in several studies is the Amihud
(2002) measure, which assesses the profitability impact on traded volume.

| R
Vie

AIR = (M
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This measure is considered one of the most effective to assess the impact of prices
(Ahn et al., 2018). The measure is intended to determine the market’s width, which
means the capacity of the market to facilitate the trade of a quantity of shares
without significantly impacting their prices. In this formula, |R;| is the absolute value
of the daily return of the share (i) on day t, and V, is the volume traded on day t of
the share i.

The share turnover measure (ST) is used to estimate the market's depth and is
calculated as follows:

ST= (2)

Where N, represents the number of shares issued and outstanding for stock | on day
t, and V, denotes the trading volume of stock i on day t.

To measure the market's tightness, we use a relative quoted spread, adapted for the
data on executed trades:

Max; - Min,,
(Max, + Min,)/2 (3)

RQS =

Where Max;, and Min, represent respectively the maximum and minimum price
traded on day t of the share i. This measure has been widely used in liquidity risk
studies (Handa et al., 2003; Fang et al., 2009).

To measure the market's immediacy, we use the Coefficient of Elasticity of Trading
(CET), calculated as follows:

CET = il 4
© %AP “)

Where %AV and %AP are the percentage change in daily volume and the percentage
change in the share price, respectively. The work done by Datar (2000) used this
measure for the first time to assess liquidity risk, and Wanzala (2018) has most
recently employed it.

To measure the market's resilience—its capacity to adjust to price variations—we
use the Coefficient of Efficiency of the Market along the same lines as Jha et al. (2018).

CEM = Long term return 5
~ T*Short term return (5)
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We considered long-term return, the profitability for five days, and short-term return,
the daily one. In this study, T is set to 5. The expected value in liquid and efficient
markets is 1; however, significant deviations indicate a lack of liquidity.

The following model was used to determine whether there is a liquidity risk
premium in the stock markets of Chile and Peru.

Rie=a+ By Ry + BAIR; + B3ST, + BARQS, + BsCEN; + BCEM, + € (6)

In this model, the dependent variable is the share return, while the independent
variables are the monthly return from the market portfolio and the five
abovementioned liquidity indicators. This approach follows the methodology of
Leirvik et al. (2017), who previously applied it to study the liquidity risk premium in
Norway's market.

In the model, R, represents the return of day t of share i, B; and R,,,, is beta and the
market's return, 8, is beta of the liquidity risk indexes, ¢, is the model's error. To
estimate the market’s return, we use IPSA, the most representative stock index of
the Santiago Exchange for Chile, and S&P/BVL for Peru.

Estimators are used through the feasible generalized least squares (FGLS) method to
mitigate issues of heterogeneity, contemporary correlation, heteroscedasticity, and
autocorrelation. Finally, Table 1 shows the research technical sheet (see Table 1).

In this study, normalization or standardization was not applied to the variables
used in the model, as the chosen methodology does not require variables to be on
the same scale to ensure estimation stability and validity. Maintaining the original
scale allows for a more direct economic interpretation of the coefficients and their
impact on liquidity and returns. Additionally, extreme values were not automatically
excluded, as they may contain relevant information about periods of crisis or
episodes of illiquidity in the Chilean and Peruvian markets.

Table 1. Research Technical Sheet

Feature Description
Population Companies of Chile and Peru.
Measurement variables Related to the prices of company shares, returns, and

liquidity indexes.

Sample selection Non-random sample for convenience.
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Feature Description

Size of sample(s) 78 companies in Chile and 29 companies in Peru. Chile’s
sample comprised 117,569 daily records of share prices,
and Peru’s sample consisted of 38,307 daily records.

Composition of the sample Companies of Chile and Peru trading their shares in the
respective stock exchanges with an average stock market
presence of over 50%.

Trust and error level A non-random sample was used. The Z test of two samples
was performed using a significance level of 5%.

Measurement tool Data were collected from primary sources, i.e., the stock
exchange.

Period of analyzed data January 2015 to March 2023.

Tool for records and analysis STATA statistical software and MS Excel.

Type of statistical analysis Descriptive, correlational, panel data regression, and two-
sample test.

Source: Prepared by the authors.

4. Results

The main descriptive statistics for Chile, presented in Table 2, indicate that the stock
return (R) exhibits both an average and a standard deviation, which are superior
to those of the market return (Mr). This suggests that individual stocks exhibit
higher volatility than the general index, which may be attributed to the specific risks
associated with each company. The average profitability is low, but the elevated
standard deviation in the stock return indicates a risk-significant level in the Chilean
stock market (see Table 2).

Liquidity indicators also show a wide variability. Notably, the Amihud index and
the coefficient of elasticity of trading (CET) exhibit extreme values, which suggests
alternating episodes of high and low liquidity in the market. The share turnover
measure (ST) and the relative quoted spread (RQS) reflect a low volume of trades
and certain inefficiency in price adjustment, likely influenced by factors such as
ownership concentration and the limited free float of some companies. These
results underline the relevance of studying liquidity risk, as it may affect investment
decisions and trading costs in Chile’s market.
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Table 2. Descriptive Statistics (Chile's Variables)

Variable Obs Mean Std. Dev. Min Max

R 117,569 0.0003112 0.0244649 -1.237044 1.40395

Mr 117,569 0.0002223 0.0125207 -0.1521555 0.0925075
AIR 117,569 0.2334447 37.28748 2.59E-11 11004.62
ST 117,569 0.0008567 0.0064855 1.97E-11 1.242392
RQS 117,569 0.0203239 0.0245305 0 1.548983
CET 117,569 3952.754 5490667 -1.20E+09 7.79E+08
CEM 117,569 0.8583764 189.7818 -13329.18 56856.91

Source: Prepared by the authors.

The main descriptive statistics of Peru, as shown in Table 3, indicate a daily average
return (R) of 0.0007226 for the shares, which is slightly higher than the average return
of the market (Mr) of 0.0002717. The standard deviation of share returns is also
higher than that of the market, which indicates higher volatility in individual shares
compared to the general index. This level of volatility may indicate a significant risk,
particularly characteristic of Peru (see Table 3).

Regarding the liquidity indicators, the Amihud index—also known as the Amihud
[lliquidity Ratio (AIR)—and the share turnover measure (ST) exhibit low average
values, suggesting that the Peruvian market experiences less trading activity and
limited market depth. The coefficient of elasticity of trading (CET) has a negative
average value and shows significant variability, with extreme values that may
indicate low liquidity episodes or difficulties adjusting prices quickly. Finally,
the coefficient of efficiency of the market (CEM) exhibits significant dispersion,
reflecting variable market conditions and potential inefficiencies. These results
underline that Peru’s market could face more significant liquidity and trading costs
challenges than more liquid and diversified markets.
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Table 3. Descriptive Statistics (Peru’s variables)

Variable Obs Mean Std. Dev. Min Max

R 38,307 0.0007226 0.0267067 -0.408239 0.5117332
Rm 38,307 0.0002717 0.011447 -0.1100875 0.0826084
AIR 38,307 0.0008883 0.0029688 4.89E-09 0.11502

ST 38,307 0.0006025 0.0167899 1.06E-07 2.132136
RQS 38,307 0.0141543 0.0197575 0 0.5454545
CET 38,307 -2942.852 541793 -1.05E+08 8111954
CEM 38,307 0.2556012 8.679943 -525.2546 499.4687

Source: Prepared by the authors.

When analyzing the returns exclusively, Figure 1 compares returns (R) and market
return (Mr) in Chile and Peru (see Figure 1).

Figure 1. Returns in Chile and Peru
Qieons 0.0007226
0.0007
0.0006
0.0005

0.0004

0.0003112

0.0003 0.0002717

0.0002223
0.0002

0.0001

Chile Peru

0

m Return (R) m Market Return (Rm)

Source: Prepared by the authors.
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Figure 1 shows that the average return of Chile’s sample is lower than that of Peru
(0.0003112 against 0.0007226). The same happens when comparing each country's
market return (Mr) (see Figure 1).

Figures 2 and 3 show the dispersions of liquidity risk measures in Chile and Peru,
standardized to facilitate comparison. For the Chilean case, extreme values were
eliminated in AIR measures (12 observations) and ST measures (41 observations).
For Peru, the same process was applied to AIR measures (10 observations), ST
measures (10 observations), and CET measures (2 observations) (see Figure 2
and Figure 3).

Figure 2. Dispersion of Liquidity Risk Measures in Chile
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Source: Prepared by the authors.
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Figure 3. Dispersions of Liquidity Risk Measures in Peru
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Source: Prepared by the authors.

The figure analysis reveals patent differences between the two countries. In
Peru, AIR, RQS, and CEM measures exhibit higher dispersion than their Chilean
counterparts, indicating more significant variability in these liquidity risk indicators
within Peru’s market. Conversely, the ST measure shows less dispersion in Peru than
in Chile, suggesting that Peru’s market exhibits higher stability in share turnover.
Furthermore, the dispersion of the CET measure is quite similar in both countries,
suggesting consistency in the trading elasticity between Chile and Peru’s markets.

The results of the correlational analysis among the different variables studied are
presented in Tables 4 and 5, corresponding to Chile and Peru, respectively. A low
correlation is observed among the variables in both matrices, suggesting relative
independence in their behavior. However, the positive ratio between the returns
(R) and the market return (Mr) stands out, with coefficients of 0.3472 for Chile and
0.4111 for Peru, indicating that, although the share returns are influenced by the
overall performance of the market in both countries, the connection is stronger in
Peru (see Table 4 and Table 5).
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On the one hand, in the matrix of Chile’s correlation, the correlation between R
and AIR is very low (0.0009), which indicates that liquidity risk does not significantly
impact share returns. Likewise, the correlation between share turnover (ST) and
AIR is also low (0.0069) (see Table 4). On the other hand, Peru’s matrix shows that
the correlation between R and AIR is slightly higher (0.0059), which strengthens the
idea that the connection between liquidity and returns is weak in both contexts (see
Table 5). Regarding share turnover, the correlation with Rin Peru is also low (0.0097),

suggesting that the trading activity does not imply significant profitability.

Table 4. Matrix of Correlations (Chile's Variables)

R Mr AIR ST RQS CET CEM
R 1
Rm 0.3472 1
AIR 0.0009 -0.0001 1
ST 0.0069 0.005 -0.0008 1
RQS 0.0259 -0.0309 -0.0052 0.1109 1
CET 0.0025 -0.0056 0 0.0075 0.0005 1
CEM 0 -0.001 0 -0.0004 -0.0015 -0.0034
Source: Prepared by the authors.
Table 5. Matrix of Correlations (Peru’s Variables)
R Mr AIR ST RQS CET CEM
R 1
Rm 0.4111 1
AIR 0.0059 -0.0218 1
ST 0.0097 0.0099 -0.009 1
RQS 0.0975 -0.0055 -0.037 0.0248 1
CET 0.0009 0.0012 0.0016 -0.001 0.0042 1
CEM 0.0013 -0.0117 -0.0018 -0.0002 0.0005 -0.0107

Source: Prepared by the authors.
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In addition, the correlation of historical returns (RQS) with R is higher in Peru (0.0975)
than in Chile (0.0259), suggesting that the price spread has greater relevance in
Peru’s context. The market's immediacy and resilience measures, represented by
CET and CEM, show very weak correlations in both matrixes, suggesting that these
factors are not decisive in share profitability in any of the countries.

In short, the observed low correlation between different variables in both countries
is a good sign for the model to be tested because it suggests that the variables
are primarily independent and could provide unique information for the analysis.
However, the analysis also reveals significant differences in the market behavior of
each country, especially regarding the ratio between profitability and liquidity risk.

Table 6 presents the results of the model applied to determine a liquidity risk
premium in Chile and Peru’s stock markets, using panel data and the feasible
generalized least squares (FGLS) method (see Table 6).

Table 6. Results of Regression Panel Data (Feasible Generalized Least Squares)

Variable Chile Peru

Mr 0.68066608*** 0.96138531***
AIR 7.57E-07 0.16740814***
ST 0.00388633 0.00527001
RQS 0.03646706*** 0.13569834***
CET 1.97E-11 -9.59E-13

CEM 4.96E-08 0.00001892

_cons -0.00058486*** -0.001616***

N 117569 38307

Legend: * p<0.05; ** p<0.01; *** p<0.001
Source: Prepared by the authors.

Market return (Mr) shows a positive and significant ratio in both countries, being
more pronounced in Peru (0.961) compared to Chile (0.681). This ratio suggests
that Peru’s market reacts more solidly to fluctuations in market return, which could
indicate higher sensitivity or a more dynamic market.

Regarding liquidity risk, the relative quoted spread (RQS) is a significant indicator
in both Chile and Peru, with coefficients of 0.036 for the former and 0.136 for the
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latter. This finding suggests that, as RQS rises, so does the share return, which
means that investors are rewarded by assuming a higher liquidity risk. However, the
Amihud index (AIR) only becomes significant in Peru (0.167) because it shows that
this liquidity indicator would have no effect in Chile.

Also, the indicators of market depth (ST), the coefficient of elasticity of trading (CET),
and the coefficient of efficiency of the market (CEM) do not show relevance to Chile
or Peru. This fact suggests that, in contrast to RQS, these other indicators do not
appropriately cover liquidity risk in the dynamics of both countries’ markets.

To summarize, the relative quoted spread (RQS) stands out as a fundamental
indicator affecting both markets, while the remaining indicators show mixed
outcomes. Since the RQS is Chile and Peru’s only significant liquidity measure, the
following figure compares the results for each country (see Figure 4).

Figure 4. RQS Comparison of Chile and Peru
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0.0203239

0.02

0.0141543

0.015
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0.005

Chile Peru

Source: Prepared by the authors.

The figure above shows that the RQS index of companies in Chile is higher than that
of companies in Peru (0.0203239 > 0.0141543), indicating a higher liquidity risk in
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the Chilean market (see Figure 4). Regarding question 3, a Z test of two samples was
conducted with a significance level of 5%. The hypotheses raised were the following:

HO: RQS risk index average in Chile is the same as RQS risk index average in Peru.
H1: RQS risk index averages are different in both countries.

The results are presented in Table 7 (see Table 7).

Table 7. Results of Z Test with Two Samples

Chile Peru
Average 0.02032388 0.01415433
Variance (known) 0.00060174 0.00039035
Observations 117569 38307
Hypothetic difference of averages 0
YA 49.8644744
P(Z<=z) one-tailed 0
z critical value (one-tailed) 1.64485363
z critical value (two-tailed) 0
z critical value (two-tailed) 1.95996398

Source: Prepared by the authors.

InTable 7, the empirical statistical Z is notably high (Z = 49.86), leading to the rejection
of the null hypothesis (see Table 7). This implies that the liquidity risk averages
measured through the RQS index differ significantly between the two countries.

To summarize, in response to questions 1 and 2 of the research, the results indicate
evidence of a liquidity risk premium, as reflected in both countries through the relative
quoted spread (RQS). However, the Amihud index (AIR) is also significant in Peru.

Regarding the first question: Is there any connection between share return and
liquidity risk in the Chilean stock market? The answer is affirmative, as there is a link
between share return and the RQS index.
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Regarding the second question: Is there any connection between share return and
liquidity risk in Peru’s stock market? The answer is likewise affirmative, given the link
with the RQS index and also with the Amihud index (AIR).

Finally, in reply to question 3 of the research, the conclusion is that using the RQS
index, the averages of the liquidity risks are not comparable. Chile shows a higher
liquidity risk and a higher average profitability (0.0203 > 0.0142).

5. Conclusions

Investors need to be aware of the liquidity risk in the stock markets of Chile and
Peru. The significant connection between share return and the relative quoted
spread (RQS) in companies of both countries, as well as with the Amihud index (AIR)
in the case of Peruvian companies, proves the presence of this risk.

In addition, the test of two samples showed that the measures of liquidity risks,
using the RQS index, are not comparative between both countries. Chile shows a
higher liquidity risk but also shows a higher average return. This finding highlights
the importance of the consideration given by investors not only to profitability but
also to liquidity risk when making investment choices.

This research provides an innovative view when analyzing the financial risks of the
shares of companies in Chile and Peru from data traded daily instead of monthly,
as usual in similar studies. This approach allows us to find more accurately the
variations and volatilities presented in the short term, offering a more detailed
and sensitive view of liquidity risks that affect the stock market in both countries.
A more effective approach to real dynamics is achieved by working with daily data,
which contributes to a deeper and more up-to-date understanding of the risk
factors and theirimpact on share returns. This strengthens the basis for designing
financial strategies for investment and public policies to reply more effectively to
the fluctuating nature of the stock market.

However, the research shows limitations. A total of 78 companies were analyzed
in Chile and 29 in Peru. It would be beneficial to consider a larger sample size to
obtain more representative results. The analysis covered data from January 2015
to March 2023, so extending this period could further enhance the findings. It is
also important to note the challenges of obtaining information and its limited
availability in emerging markets, particularly regarding the books on supply and
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demand for stocks. As a result, many studies on liquidity risk in these economies
have focused primarily on data from publicly traded companies.

For future lines of research, it is recommended to expand the study to include more
countries, extend the time frame, and incorporate new risk indicators. Additionally,
it would be valuable to examine the impact of the COVID-19 pandemic, as it may
have influenced the reduction of liquidity risk due to fund withdrawals and affected
domestic stock markets.

This work is under international License Creative Commons
@@@@ Attribution- NonCommercial-ShareAlike 4.0 International

(CC BY-NC-SA 4.0).
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Abstract

This study examines the relationship between ESG (environmental, social, and governance)
scores and corporate profitability, focusing on the moderating effects of board composition
and the presence of a sustainability committee. A panel data regression analysis was used for
the study, based on data from the Dow Jones Sustainability Index MILA Pacific Alliance and the
annual reports of 56 “Best in Class” companies from 2020 to 2022. The results reveal a positive
and significant impact of environmental and social ESG scores on ROA (return on assets) and
environmental and governance scores on ROE. Furthermore, the presence of women on boards
significantly moderates the relationship between ESG scores and ROA and ROE. Board size and
independence significantly moderate the relationship between governance ESG score and ROE.
The sustainability committee also positively moderates the link between environmental ESG
scores and ROE. This study contributes to the literature on the relationship between ESG criteria
and profitability, highlighting the moderating role of corporate governance in contributing to
Latin American companies’ involvement in sustainable development.

Keywords: ESG Scores, Board Composition, Corporate Governance, Sustainability Committee,
MILA market.

JEL Classification: G15, G30, Q56.

Resumen

El estudio examina la relacién entre las puntuaciones ESG y la rentabilidad empresarial,
centrdndose en los efectos moderadores de la composicion del directorio y la presencia
de un comité de sostenibilidad. Para el estudio se utilizé un andlisis de regresion de datos de
panel, basado en datos del Dow Jones Sustainability Index MILA Pacific Alliance y los informes
anuales de 56 empresas «Best in Class» de 2020 a 2022. Los resultados revelan un impacto
positivo y significativo de las puntuaciones ambientales y sociales ESG en el ROA y de las
puntuaciones ambientales y de gobernanza en el ROE. Ademads, la presencia de mujeres en los
consejos modera significativamente la relacién entre las puntuaciones ESG y el ROA y el ROE.
El tamafio del consejo y la independencia moderan de forma significativa la relacion entre la
puntuacién ESG de gobernanza y el ROE. Asimismo, el comité de sostenibilidad también modera
positivamente la relacién entre las puntuaciones ESG medioambientales y el ROE. Este estudio
contribuye a la literatura sobre la relacién entre criterios ASG y rentabilidad, destacando el
papel moderador del gobierno corporativo, como aporte para las empresas latinoamericanas
en su involucramiento con el desarrollo sostenible.

Palabras clave: puntuaciones ESG, composicion de directorio, gobierno corporativo, comité de
sostenibilidad, mercado MILA.
Clasificacion JEL: G15, G30, Q56.
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1. Introduction

In recent years, sustainability performance and reporting have become
strategic tools for companies seeking competitive advantages and enhanced
corporate reputation among stakeholders, ultimately contributing to sustainable
development. Within this framework, environmental, social, and governance
(ESG) criteria have become a standard for evaluating companies’ sustainability
practices, particularly in capital markets. Regulatory initiatives now incorporate
ESG disclosures to help investors assess sustainability-related risks and
opportunities, which has led to increased investment in companies with high ESG
performance (Bruna et al., 2022; Gillan et al., 2021; Huang, 2021).

Beyond their informational role, ESG disclosures have been shown to reduce agency
costs and meet stakeholders’ expectations (Alsayegh et al., 2020; Albitar et al., 2020).
Nevertheless, ESG-based reporting often emphasizes financial materiality—i.e., the
financial implications of environmental and social risks—over impact materiality,
which focuses on a company’s broader ecological and social contributions. This
limitation may cause firms to adopt ESG reporting as a compliance tool rather than
a comprehensive sustainability strategy with all key stakeholders (Delgado-Ceballos
et al., 2022; Larrinaga, 2023).

ESG performance of listed companies has been the subject of analyses in developed
countries and emerging economies, showing a significant impact on their financial
performance and the stock market value of their shares. This fact is particularly
relevant in companies whose activities generate a substantial environmental and
social impact (Ahmad et al., 2024; Cherian & Seranmadevi, 2024; Naeem et al., 2022;
Serban et al., 2022).

In Latin America, the Dow Jones Sustainability MILA Pacific Alliance Index (DJSI MILA)
evaluates ESG performance in companies listed in Chile, Colombia, Mexico, and
Peru, promoting sustainable business practices in the region (S&P Dow Jones Indices,
2022). However, empirical evidence in countries of the region remains inconclusive.
While some studies report a significant relationship between ESG performance and
financial results (Diaz-Becerra et al., 2024; Chahuan-Jiménez, 2020; Possebon et al.,
2024; Da Silva & Mascena, 2024), others find no such association (Duque-Grisales &
Aguilera-Caracuel, 2021; Ospina-Patifio et al., 2023; Palacin-Bossa et al., 2024). These
mixed findings highlight the need to examine additional variables that may influence
this relationship, such as corporate governance mechanisms.
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The influence of corporate governance policies on sustainability performance has
been considered important for companies. Implementing environmental and social
strategies within an effective corporate governance system strengthens corporate
sustainability performance. Thus, economic and sustainability objectives emerge
from adequate social responsibility and governance policies to reduce agency
costs with investors and satisfy stakeholders’ expectations (Alsayegh et al., 2020;
Naciti et al., 2022). Moreover, companies with good sustainability and governance
performance and, therefore, better market ESG scores have lower risk and higher
investment returns (Chen et al., 2023; Serban et al., 2022).

In this sense, corporate governance practices, such as diverse and independent
boards and sustainability committees, significantly influence financial and
sustainability performance. Studies by Ayuso et al. (2014), Galbreath (2018a), Li
and Chen (2018), and Nicolo et al. (2022) show that board diversity and committee
characteristics positively impact profitability. These findings highlight the critical
role of corporate governance in financial outcomes. More recent research indicates
that board composition and sustainability committees significantly moderate the
relationship between ESG performance and financial results (Albitar et al., 2020;
Alahdal et al., 2024; Alodat & Hao, 2025; Bollain Parra et al., 2022; Rossi et al., 2021).

Despite the growing body of literature, there is a lack of empirical studies in Latin
America that examine how governance structures condition the relationship
between ESG performance and financial outcomes. This gap is especially relevant in
the Latin American Integrated Market (MILA—Mercado Integrado Latinoamericano)
region, where companies face increasing pressure to align financial success with
sustainability commitments. This paper seeks to provide new knowledge in the
Latin American context on the limited empirical research on institutional factors'
influence on boards of directors’ dynamics and their influence on ESG performance
and company results.

Therefore, this research proposes, as a theoretical contribution, to consider the
moderating effect of the composition of the board of directors on its size, diversity,
and independence and the presence of a sustainability committee on this relationship
in studies in the context of Latin American countries, as in studies of companies in
developed country markets (Albitar et al., 2020; Alodat & Hao, 2025) and emerging
economies (Jung, 2024; Sharawi et al., 2024). The research also aims to contribute
to studies on the influence of each of the three criteria (environmental, social, and
governance) of ESG on the profitability of Latin American companies and contribute
to previous studies such as Possebon et al. (2022).
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Consequently, this study aims to fill a gap in the existing literature by examining
the relationship between ESG performance and the financial performance of
companies in Latin America. Specifically, it analyzes how ESG performance scores
influence company profitability, as measured by return on assets (ROA) and return
on equity (ROE). The study will also consider the moderating effects of board
composition and the presence of a sustainability committee among companies
listed on the MILA exchange from 2020 to 2022. To achieve this, a panel data
regression analysis will be conducted, incorporating fixed effects for both country
and year. This research contributes to the academic discussion by providing new
insights into how corporate governance can enhance the financial benefits of ESG
practices within Latin American capital markets.

2. Theoretical Background

2.1 Influence of ESG Performance on Financial
Performance

Companies are increasingly expected to generate value for their shareholders and
all stakeholders. In response, many firms adopt sustainable performance strategies
and disclose non-financial information that aligns with stakeholder expectations.
These practices aim to foster long-term value creation that benefits the organization
and its stakeholders. By enhancing transparency and addressing social and
environmental concerns, companies can improve resource access, strengthen
management practices, and ultimately boost overall performance (Jensen, 2002;
Porter & Kramer, 2011; Waddock & Graves, 1997).

Furthermore, studies on the relationship between ESG performance and financial
outcomes often rely on agency and stakeholder theories. Agency theory suggests
that performance-focused management and ESG disclosure reduce agency costs
and asymmetry, boosting shareholder confidence (Alsayegh et al., 2020; Rossi et
al., 2021). Stakeholder theory, from an instrumental perspective, posits that firms
use ESG performance to address stakeholder demands while improving financial
performance (Hussain et al., 2024; Velte, 2017).

Studies on environmental, social, and governance performance and disclosure
according to ESG criteria have found a significant impact on firms' medium- and long-
term performance and increased competitiveness. In addition to allowing them to
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achieve greater competitiveness, better reputation, and better valuation in the stock
markets (Ademi & Klungseth, 2022; Alareeni & Hamdan, 2020; Chen et al., 2023).

Research on the relationship between ESG performance and financial performance
indicates that companies with stronger sustainability and reporting practices
achieve better financial performance as measured by return on assets (ROA) and
return on equity (ROE) from studies globally (Ahmad et al., 2024; Alareeni & Hamdan,
2020; Alfalih, 2022; Chen et al., 2023; Hussain et al., 2024; Velte, 2017) and in the
Latin American context (Diaz-Becerra et al., 2024; Chahuan-Jiménez, 2020; Da Silva
& Mascena 2024). Based on the above background, we propose the following
hypotheses:

H1. Social ESG scores have a positive and significant impact on the profitability of
MILA-listed companies.

H2. Governance ESG scores have a positive and significant impact on the profitability
of MILA-listed companies.

H3. Environmental ESG scores have a positive and significant impact on the
profitability of MILA-listed companies.

Studies on the influence of ESG performance and corporate profitability consider
corporate control variables for better regression analysis. Considering the control
variable of firm size, the studies indicate that companies with greater size and
resources have better financial and ESG performance and reporting. Thus, they have
a greater chance of seeking legitimacy from stakeholders and reducing costs for
their investors (Alodat & Hao, 2025; Hussain et al., 2024).

Regarding the control variable of debt level, the studies reviewed have not evidenced
a positive relationship between a higher debt level and better financial performance
in the ESG performance analysis. These results are consistent with the postulates of
the agency theory (Velte, 2017; Alfalih, 2022). Finally, considering business activity
as a control variable, studies indicate that the influence of ESG performance on
financial performance varies by industry, being more evident in sectors with high
environmental and regulatory sensitivity (Alfalih, 2022; Hussain et al., 2024; Naeem
et al., 2022; Qureshi et al., 2020).
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2.2 Moderating Effect of Board Composition
on the Relationship Between ESG Performance
and Profitability

Empirical research on the impact of ESG performance and disclosure on
profitability—measured through indicators such as ROA and ROE— has yielded
mixed results. While findings remain inconclusive, several studies report a significant
and positive relationship between ESG scores and financial performance. For
instance, Alareeni and Hamdan (2020) found that higher governance-related ESG
scores are associated with improved ROA and ROE, attributing this to enhanced
operational and strategic efficiency. Albitar et al. (2020) and Velte (2017) pointed
out that this relationship is stronger in companies with solid governance structures
that promote proactive sustainability management, especially for long-term value-
creation purposes. Finally, Chen et al. (2023) showed that good ESG performance
helps to mitigate non-financial risks and take advantage of opportunities, thus
strengthening competitiveness and financial results.

Other studies report no significant relationship or adverse effects of ESG
performance on profitability, often due to poor sustainability management or
the absence of stock market mechanisms that value ESG efforts. In these cases,
executives may perceive sustainability as an expense rather than a long-term
investment, particularly in emerging markets (Atan et al., 2018; Buallay, 2019;
Duque-Grisales & Aguilera-Caracuel, 2021; Sanches Garcia & Orsato, 2020; Narula
et al., 2024).

Given the previous inconclusive results and as the main contribution of this
study, we propose to analyze the moderating effect of board composition and
the presence of a sustainability committee as corporate governance policies on the
relationship between ESG scores and company profitability in the context of Latin
American stock markets such as MILA.

Research suggests that board characteristics and the presence of sustainability
committees moderate the relationship between ESG performance and financial
outcomes. Studies show that board diversity, independence, and size positively
influence this relationship, as diverse boards aligned with company interests benefit
all interest groups according to stakeholder theory. Additionally, the presence of
women and independent directors has a significant positive moderating effect on
the ESG-financial performance link in developed European markets (Albitar et al.,
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2020; Alodat et al., 2023; Kahloul et al., 2022; Rossi et al., 2021) and in Asia (Alahdal
et al., 2024; Jung, 2024; Sharawi et al., 2024).

Gender diversity and independence on boards have been identified as moderating
factors in the relationship between ESG reporting and financial performance that,
according to the resource dependency theory, enable them to obtain external
knowledge and resources for better performance. Thus, the presence of women and
independence on boards strengthen the commitment to sustainability and improve
the quality of the disclosed ESG-related information. They also tend to prioritize
social and environmental responsibility practices, generating a positive impact on
the perceptions of investors and stakeholders (Albitar et al., 2020; Galbreath, 2018b;
Kahloul et al., 2022; Qureshi et al., 2020; Rossi et al., 2021).

Based on the above background, we propose the following hypotheses:

H4. Board size significantly and positively moderates the relationship between ESG
scores and the financial performance of MILA-listed companies.

H5. Gender diversity significantly and positively moderates the relationship between
ESG scores and the financial performance of MILA-listed companies.

H6. Board independence significantly and positively moderates the relationship
between ESG scores and the financial performance of MILA-listed companies.

2.3 Moderating Effect of the Sustainability Committee

Finally, several studies have shown that the presence of a sustainability committee
within the corporate governance structure has a moderating effect on the
relationship between ESG disclosure and financial performance. Alodat and Hao
(2025), EImghaamez et al. (2024), and Uyar et al. (2021) hold that these committees
strengthen the commitment to transparency and implementation of ESG strategies,
which, in turn, build investor confidence and improve corporate profitability.

Moreover, Baraibar-Diez and Odriozola (2019), Khan et al. (2024), and Orazalin et
al. (2024) argue that sustainability committees play a key role in overseeing and
aligning ESG and social responsibility initiatives with corporate strategy, ensuring
effective environmental, social, and governance practices to manage resources
more efficiently, manage sustainability-related risks, optimize strategic decision-
making, and respond to stakeholders, positively impacting the firm's financial
performance and the creation of value for shareholders.
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Based on the above, we propose the following hypothesis:

H7. The presence of a sustainability committee significantly and positively moderates
the relationship between ESG scores and the financial performance of MILA-listed
companies.

3. Methodology

3.1 Sample

Initial study data comprised 65 companies listed in the Dow Jones Best-in-Class MILA
Pacific Alliance Index in March 2022 (S&P Dow Jones Indices, 2022), obtained from
the Refinitiv database. A representative sample of 56 companies was selected after
excluding those that did not present integrated reports during the study period
(2020-2022). These companies were listed for 2022 in the Dow Jones Sustainability
Index MILA Pacific Alliance with a “Best in Class” rating. The index comprises leading
sustainability companies, as determined by the Total Sustainability Score (TSS),
identified by RobecoSAM through its annual Corporate Sustainability Assessment
(CSA). The benchmark uses a best-in-class approach and selects companies
among the top 30% of the universe ranked (S&P Dow Jones Indices, 2017). The
index increases the visibility of companies excelling in environmental, social, and
governance practices across the Pacific Alliance stock exchanges in Chile, Colombia,
Mexico, and Peru. This study data was also applied in other studies, such as that of
Diaz-Becerra et al. (2024).

The distribution of companies by country and industry is shown in Table 1,
highlighting companies in the manufacturing, financial, and services sectors. Mexico
has 22, and Chile has 18. These countries have the highest number of companies
with the best scores in the index. In contrast, Colombia and Peru have the lowest
number of rated companies, with 10 and 6, respectively (see Table 1).

Table 1. Sample of companies by country and type of activity

Activity Chile Colombia | Mexico Peru Total Frequency
Manufacture 1 2 6 3 12 21%
Financial 3 4 3 1 11 20%
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Activity Chile Colombia | Mexico Peru Total Frequency
Services 2 0 4 1 7 13%
Food Industry 3 1 0 6 11%
Utilities 2 2 1 0 5 9%
Mining 3 0 1 0 4 7%
Real Estate 1 0 3 0 4 7%
Retail 1 0 2 1 4 7%
Energy 2 1 0 0 3 5%
Total 18 10 22 6 56 100%

Source: Prepared by the authors.

3.2 Study Design

The quantitative study applies the multiple linear regression technique in two
parts. The first part analyses the influence of ESG scores on MILA market companies’
profitability (measured by ROA and ROE) in 2020-2022, applying two models. The
first is a linear regression under the ordinary least squares (OLS) method without
fixed effects. The second OLS regression model considers year and country fixed
effects; this approach is essential to address unobserved heterogeneities that might
vary across countries and years. These heterogeneities may include country-specific
cultural, political, economic, and social factors and temporal changes that affect all
countries equally. By including country and year fixed effects, the effect of these
heterogeneities is isolated and provides a more accurate and solid estimate.

The second part of the regression examines the impact of ESG scores on profitability
indicators, considering the moderating effects of board composition variables. A
multiple regression is performed with interactions for board size, percentage of
women and independent directors, and the presence of a sustainability committee.
Both models, with and without fixed effects, control for unobserved heterogeneity by
country and year. The OLS regression assesses how board composition moderates
the ESG-profitability relationship, altering the intensity or direction of the effect on
ROA and ROE. Other researchers have used this approach to analyze the effects of
board moderation (Alodat & Hao, 2025; Rossi et al., 2021).

Considering the two parts of the regression and the models without and with fixed
effects, we propose the following regression equation:
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Y, = Bo + B1ESG, + B,(GovCorp,x ESG) + 6, + 8, + Controls,., + &
Where:

+ Y, represents the financial performance of the company i in year t, measured
by ROA or ROE. These correspond to the dependent variables.

+ ESG,measures the environmental, social, and governance dimensions of cor-
porate sustainability of the company i in year t. These correspond to the inde-
pendent variables.

+ (GovCorp;x ESG,) captures the interactive effects of the board size, the propor-
tion of women on the board, the proportion of independent directors, and the
presence of a sustainability committee on the relation between ESG scores
and financial performance of the company i in year t. These correspond to the
moderating variables of the design.

+ Controls;,, is a vector of control variables containing the size and level of in-
debtedness of the company i in year t-1. In addition, the industry to which the
company i belongs is included.

+ &, represents year-fixed effects to control for macroeconomic shocks stand-
ard to all firms in year t.

+ 6, denotes country-fixed effects, adjusting for structural factors specific to
each country to which the company i belongs.

+ &,isthe error term of the company iin yeart.

Figure 1 shows the theoretical model of independent variables: ESG scores;
dependent variables: ROA and ROE; moderator variables: board composition and
sustainability committee; and corporate control variables (see Figure 1). This model
follows the design of previous studies (Albitar et al., 2020; Alodat & Hao, 2025;
Elmghaamez et al., 2024; Jung, 2024; Sharawi et al., 2024).

Studies have employed ROA as a key indicator to assess a firm's efficiency
in generating profits from its available resources, highlighting its reliability in
measuring operational performance (Alodat & Hao, 2025). Additionally, ROE
has been widely used to evaluate the profitability generated on shareholders’
investments (Elmghaamez et al., 2024; Jung, 2024; Sharawi et al., 2024). ROE is
particularly sensitive to a firm’'s capital structure and financial leverage, which
can significantly affect the returns ultimately received by investors.
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Figure 1. Theoretical Framework for the Study

Moderator variables of
Corporate Governance
Characteristics

Board size

Board gender diversity
Board independence
Sustainability committee

Independent variables H4: ESG Scores x Board size
H5: ESG Scores x Board gender diversity

H1 H6: ESG Scores x Board independence
\ H7: ESG Scores x Sustainability
e Governance ESG *
Score \ Dependent
H3

e Environmental ESG | =¥ variables
Score ROA and ROE

e Social ESG Score

Control variables

Firm size, leverage,
and industry

Source: Prepared by the authors.

The definitions, measurement approaches, and sources for all dependent,
independent, moderating, and control variables used in this study are presented in
Table 2 (see Table 2).

The independent variables correspond to the ESG scores—environmental, social,
and governance—derived from the Dow Jones MILA Pacific Alliance Sustainability
Index (Diaz-Becerra et al., 2024). In addition, studies such as those by Alsayegh et
al. (2020) and Alodat and Hao (2025) have analyzed how ESG scores impact financial
performance, highlighting their importance in strategic decision-making and the
search for attracting investors.

Board characteristics—such as gender diversity, independence, and size—and
the presence of a sustainability committee are key governance factors that may
moderate the relationship between ESG performance and financial outcomes. These
elements play a strategic role in corporate oversight and decision-making. Studies
by Jung (2024) and Sharawi et al. (2024) suggest that board composition significantly
influences how ESG practices translate into improved financial performance.
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Lastly, control variables include firm size, debt level, and industry sensitivity, all
of which have been shown in prior studies to affect financial and ESG-related
outcomes. The inclusion of these variables ensures greater robustness in the

estimation of the models.

Table 2. Definition and Measurement of Variables

Variable

Definition and Measurement

Sources

Dependent

ROA (return on
assets)

Indicator of operating profitability. Measures
the efficiency in generating profits from total
assets.

Alodat and Hao (2025);
Hussain et al., 2024;
Keter et al. (2023)

ROE (return on
equity)

Indicator of financial profitability. Reflects
the return generated on shareholders’
investments, considering capital structure
and leverage.

ElImghaamez et al. (2024);
Sharawi et al. (2024)

Independent

Environmental
ESG

Score that evaluates the company’s
environmental practices and impacts,
measured by a rating from 0 to 100.

Naeem et al. (2022);
Ahmad et al. (2024)

Social ESG Score focused on the company’s Alodat and Hao (2025);
performance in stakeholder relations, labor, Chen et al. (2023);
and social practices, measured by a rating Velte (2017)
from 0 to 100.
Governance Score assessing corporate governance Alareeni and Hamdan
ESG practices, measured by a rating from 0 to 100. | (2020); Rossi et al. (2021)
Moderators
Board Size Number of directors on the board. Jung (2024);

Sharawi et al. (2024)

Board Gender

Percentage of female directors on the board.

Alodat et al. (2023);

Diversity Galbreath (2018b);
Kahloul et al. (2022)

Board Percentage of independent directors on the | Jung (2024);

Independence board. Rossi et al. (2021)

Sustainability
Committee

Dummy variable: 1 if the company has a

formal sustainability committee, O otherwise.

Alodat and Hao (2025);
ElImghaamez et al. (2024)
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Variable Definition and Measurement Sources
Control
Firm Size Total annual assets of the company. Alodat and Hao (2025);

Elmghaamez et al. (2024)

Indebtedness Leverage ratio, measured as total liabilities Velte (2017);

Level divided by total assets. Alfalih (2022)

Industry Dummy variable: 1 if the company belongs Sharawi et al. (2024);

Sensitivity to a sustainability-sensitive industry, 0 Jung (2024)
otherwise.

Source: Prepared by the authors.

4. Results and Discussion

Table 3 shows the descriptive statistics of the study variables over three periods.
Slight variations in the means are observed, highlighting an increase in the average
presence of sustainability committees, average environmental scores, and average
social scores (see Table 3). While the number of board members is maintained,
women on boards shows an increase in the study period. The dispersion of data
is notable for some variables, particularly environmental, social, and governance
scores. Financial indicators, such as ROA and ROE, show fluctuations; some have
negative values.
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4.1 Influence of ESG Scores on ROA and ROE

4.1.1 Influence of ESG Scores on ROA

As shown in Table 4, social ESG performance has a positive and statistically
significant impact on return on assets (ROA) in both regression models.
Specifically, the coefficients for Model (1) and Model (2) are 0.145 and 0.148,
respectively, indicating that a one-unit increase in the social ESG score is
associated with an increase of approximately 0.145 to 0.148 in ROA (see
Table 4). These findings support Hypothesis 1 (H1), confirming that social ESG
performance enhances operational efficiency, with a significant p-value < 0.05.
Moreover, the consistency of results across both models—before and after
controlling for year and country fixed effects—demonstrates the soundness
of the relationship, suggesting that temporal or country-specific factors do not
influence the effect.

These results are consistent with the studies of Ahmad et al. (2024), Chen et
al. (2023), and Velte (2017), in which social performance with stakeholders and
improved reputation influence profitability. However, they differ from the results
of Alareeni and Hamdan (2020) and Duque-Grisales and Aguilera-Caracuel (2021),
showing a negative relationship due to higher social activity costs and a lack of
sustainability strategies. The relationship between the social dimension of ESG
and financial performance has been found in studies in Latin America, considering
stakeholder theory. The relationship with stakeholders in the form of socially
responsible behavior—towards employees, suppliers, the community, customers,
and others— positively impacts financial performance (Diaz-Becerra et al., 2024; Da
Silva & Mascena, 2024).

Regarding the governance dimension, the results indicate a positive but
insignificant influence on ROA. In both Model (1) and Model (2), the coefficients for
the governance ESG score are 0.982 and 0.894, respectively. However, neither is
statistically significant, suggesting that improvements in governance practices do
not consistently or directly affect a firm’s operational efficiency. Therefore, we reject
hypothesis H2 of the influence of ESG governance performance on ROA.

One of the relevant findings of the study in the Latin American context is the
influence of the environmental ESG dimension on ROA. The environmental ESG
score shows a positive and statistically significant effect in both Model (1) and
Model (2), with coefficients of 0.830 and 0.559, respectively; this means that
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environmentally responsible practices are closely linked to operational efficiency in
MILA-listed firms. Therefore, the third hypothesis, H3, of the significant influence
of environmental ESG on ROA is accepted with a p-value <0.1.

These results are consistent with the studies indicating that environmental
ESG performance allows for business operational efficiency and competitive
advantages for their activities with greater environmental impact to satisfy
stakeholders and the environment, so activities according to ESG criteria, such
as saving water and energy, reducing emissions, waste treatment, sustainable
supply chains, and regulatory compliance, influence operational performance
mainly in companies with a high environmental impact from their operations
(Ahmad et al., 2024; Chen et al., 2023; Naeem et al., 2022; Velte, 2017) and in
Latin America (Ospina-Patifio et al., 2023; Possebon et al., 2024).

4.1.2 Influence of ESG Scores on ROE

Regarding the impact of ESG scores on ROE, the regression results under the two
models are shown in Table 5 (see Table 5). On the one hand, considering the social
ESG score, a positive and statistically significant coefficient is observed in Model (1),
with a value of 0.711 (p-value < 0.1), indicating a beneficial effect of social ESG on
shareholder returns. On the other hand, the effect disappears in Model (2) once the
fixed effects are included, where the coefficient becomes statistically insignificant.
This suggests that the influence of social ESG on ROE is not responsive to differences
across countries and years and may be sensitive to broader macroeconomic or
institutional environments that affect how social initiatives translate into profitability
for shareholders. Therefore, the H1 hypothesis of the influence of the social ESG
score on the ROE is not accepted.

On the other hand, the influence of the governance ESG Score on ROE is positive
and significant, with coefficients of 0.514 in Model (1) and 0.453 in Model (2). Since
ROE reflects the firm's ability to generate returns on shareholders’ equity, these
results suggest that strong governance structures—such as board independence,
accountability mechanisms, and transparent practices—may enhance financial
performance from the perspective of equity investors. The stability of the
coefficient across both models also supports the strength of this relationship
despite differences in country-level and temporal contexts. Therefore, the second
hypothesis, H2, of the significant influence of governance ESG on ROE is accepted
with a p-value < 0.1.
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The above means that governance policies are directed to a greater extent to
contribute to shareholder investment return and reduce agency costs with ESG
performance and disclosure. These results are similar to those obtained by Alareeni
and Hamdan (2020), Chen et al. (2023), Naeem et al. (2022), and Velte (2017), who
indicate the importance of corporate governance on performance with investors.
According to agency theory, the aim is to reduce the asymmetry of accountability
with shareholders.

These results on the influence of governance practices are an important contribution
in the Latin American context, given that the results differ from those obtained
by Da Silva and Mascena (2024) and Palacin-Bossa et al. (2024), who did not find a
relationship between ESG governance practices and corporate performance.

For environmental ESG scores, as in the case of influence on the ROA, the
coefficients are also positive and significant in both models, with 0.621 in Model
1 and 0.453 in Model 2 (with fixed effects), suggesting a consistent association
between environmental performance and shareholder returns. Therefore, we
accept hypothesis H3 of the influence of the environmental ESG score on ROE with
a p-value <0.1.

This indicates that firms that align their environmental practices—such as reducing
emissions, managing resources sustainably, and addressing climate risks—
can improve both their internal performance and external financial outcomes.
Environmental care contribution practices are also decisive in shareholder returns.
The companies studied consider environmental performance important to
improve shareholder returns since it generates trust and reduces investment risks
(Hussain et al., 2024; Jung, 2024).

Regarding the control variables, it is observed that firm size is positively
associated with higher ROA and ROE. The reason might be that larger firms
tend to have better economies of scale, greater access to financing, and a more
efficient operating capacity, enabling them to generate higher returns on their
assets in their performance (Hussain et al., 2024). Moreover, the debt level only
has a positive and significant impact on ROE, i.e., companies with higher financial
leverage have higher shareholder investment returns, as opposed to the results
of Velte (2017) and Alfalih (2022). Finally, no influence of the type of business
activity on performance was found.
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4.2 Moderating Effect of Corporate
Governance Variables

4.2.1 Moderating Effect in the Relation between
ESG Scores and ROA

Regarding the moderation of board composition, Table 4 shows that the number
of directors has no significant moderating effects that enhance the relationship
between social, governance, and environmental ESG performance and profitability
measured by ROA. The strength of the relationship between ESG scores and ROA
is not significantly improved. These results do not confirm hypothesis H4 and are
different from the study by Rossi et al. (2021), who found a significant moderation
of board size.

Considering the moderating effect of the proportion of women on the board of
directors, there is a significant and positive moderating effect that improves the
relationship between social and governance ESG scores on ROA. The interaction term
between social ESG and female directors is statistically significant in both Model (1)
and Model (2), with coefficients of 0.723 and 0.741, respectively. Thus, the presence
of women on boards strengthens the positive effect of social ESG performance on
operational efficiency.

Similarly, for governance ESG, the interaction term with female directors is also
significant and positive across both models (0.352 in Model 1 and 0.351 in Model
2), suggesting that board gender diversity enhances the impact of governance
practices on ROA. These results remain stable when controlling for year and country
fixed effects, supporting the soundness of the moderating role of gender diversity
on board. Considering the fixed effects model, we accept hypothesis H5, with a
p-value < 0.05, that gender diversity on board significantly and positively moderates
the relationship between social and governance ESG scores and the financial
performance of MILA-listed companies. No significant moderation of the percentage
of women on the board is found between the ESG environmental score and ROA,
considering the year and country fixed effects of the regression.

The above confirms the studies based on the resource dependence theory
indicating that diversity on boards helps to obtain external knowledge and
resources for better sustainability performance and strengthen the commitment
to stakeholders in social and governance terms (Albitar et al., 2020; Alodat & Hao,
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2025; Galbreath, 2018b; Kahloul et al., 2022). These results point to the importance
of the presence of women on boards with greater sensitivity and orientation
towards social and governance issues and greater contributions, external resources,
and knowledge with impact on financial performance, as pointed out by studies in
emerging countries (Alodat et al., 2023; Disli et al., 2022; Mastella et al., 2021; Uyar
etal., 2021).

The proportion of independent directors on the board does not significantly
moderate the relationship between ESG scores and ROA, even after controlling
for year and country fixed effects. As such, Hypothesis H6 is unsupported for MILA
companies. These findings contrast with prior research by Alodat and Hao (2025) and
Rossi et al. (2021), who reported a positive moderating effect of board independence
on ESG and financial performance in European markets, highlighting potential Latin
American regional differences in governance dynamics.

No significant moderation of the presence of a sustainability committee is found in
the relationship between ESG scores and ROA, considering the year and country fixed
effects of the regression. These results do not confirm hypothesis H7. These results
are similar to those found by EiImghaamez et al. (2024), who find no moderating
effect of the sustainability committee on ESG performance and profitability.

4.2.2 Moderating Effect in the Relation between
ESG Scores and ROE

The interaction between social and environmental ESG scores and ROE by female
directors is likewise significant and positive in both models, with coefficients of 0.143
and 0.161 and a coefficient of 0.207 in the second model, respectively. Indicating
that women's presence on the board also amplifies the positive effect of social
ESG on shareholder returns. Therefore, hypothesis H5 of positive and significant
moderation is accepted for the cases indicated.

These results indicate the importance of the presence of women on boards
of directors as a corporate governance policy that allows better resources for
environmental and social performance as part of strategic objectives and improves
shareholder returns (Albitar et al., 2020; Galbreath, 2018b; Kahloul et al., 2022; Rossi
et al., 2021).

The results show a significant moderation, for the second fixed effects model, of the
number and presence of independent directors in the relationship between
governance ESG scores and ROE with positive coefficients of 0.335 and 0.183,
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respectively. This allows us to accept hypotheses H5 and H6 of significant moderation
of board size and independence with a p-value <0.1.

Thus, larger boards with independent directors influence governance practices to
have a greater effect on shareholder returns. Studies indicated that the relationship
of ESG governance performance is stronger in companies with solid corporate
governance structures that promote proactive sustainability management (Albitar
et al., 2020; Velte, 2017).

Finally, we found a positive and significant moderation of the presence of a
sustainability committee in the relationship between the environmental ESG score
and ROE with coefficients for models 1 and 2 of 0.387 and 0.232, respectively, which
allows us to accept H7 with a p-value < 0.05. In other words, the formalization of
sustainability strategies and policies within the corporate governance structure
through sustainability committees improves the return on equity due to efficient
environmental management and greater transparency to investors to reduce
agency costs. MILA-listed companies that implement sustainable strategies in a
structured way through sustainability committees can optimize their long-term
financial performance with their shareholders (Alodat & Hao, 2025; Khan et al., 2024;
Orazalin et al., 2024).

Table 4. Results of OLS regression (Model 1) and year and country fixed effects (Model 2) for ROA

(Model 1) (Model 2)
ROA ROA
Social ESG 0.145%* 0.148%*
(0.120) (0.123)
Moderating effect
Social ESG x Number of Directors 0.0358 0.0307
(0.119) (0.124)
Social ESG x Female Directors 0.723%* 0.741**
(0.357) (0.362)
Social ESG x Independent Directors 0.203* 0.234
(0.191) (0.198)
Social ESG x Sustainability Committee 0.640 0.611
(0.602) (0.608)
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(Model 1) (Model 2)
ROA ROA
Governance ESG 0.982 0.894
(0.723) (0.736)
Moderating Effect
Governance ESG x Number of Directors 0.0461 0.0367
(0.0528) (0.0534)
Governance ESG x Female Directors 0.352%* 0.351**
(0.170) (0.172)
Governance ESG x Independent Directors 0.130 0.215
(0.105) (0.109)
Governance ESG x Sustainability Committee 0.332 0.427
(0.359) (0.364)
Environmental ESG 0.830* 0.559*
(0.333) (0.521)
Moderating Effect
Environmental ESG x Number of Directors 0.133 0.561
(0.425) (0.412)
Environmental ESG x Female Directors 0.171* 0.169
(0.206) (0.212)
Environmental ESG x Independent Directors 0.884* 0.103
(0.103) (0.109)
Environmental ESG x Sustainability Committee 0.602%* 0.577
(0.429) (0.430)
Controls
Size (t-1) 0.218 0.301*
(0.249) (0.298)
Debt (t-1) 0.166 0.294
(0.539) (0.571)
Industry 0.095 0.101
(0.344) (0.391)
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(Model 1) (Model 2)
ROA ROA
Constant 0.186 5.971
(0.165) (61.68)
Year Effect NO YES
Country Effect NO YES
N 168 168
R2 0.169 0.503

Standard errors in parentheses
*p<0.1,"p<0.5 " p<0.01
Source: Prepared by the authors.

Table 5. Results of OLS Regression (Model 1) and Year and Country Fixed Effects (Model 2) for ROE

(Model 1) (Model 2)
ROE ROE
Social ESG 0.711* 0.127
(0.441) (0.451)
Moderating effect
Social ESG x Number of Directors 0.516 0.586
(0.435) (0.454)
Social ESG x Female Directors 0.143* 0.161*
(0.131) (0.133)
Social ESG x Independent Directors 0.197 0.315
(0.701) (0.724)
Social ESG x Sustainability Committee 0.785 0.481
(0.221) (0.223)
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(Model 1) (Model 2)
ROE ROE
Governance ESG 0.514* 0.453*
(0.265) (0.270)
Moderating effect
Governance ESG x Number of Directors 0.353* 0.335*
(0.194) (0.196)
Governance ESG x Female Directors 0.816 0.751
(0.623) (0.629)
Governance ESG x Independent Directors 0.287 0.183*
(0.386) (0.40)
Governance ESG x Sustainability Committee 0.814 0.235
(0.132) (0.133)
Environmental ESG 0.621* 0.453*
(0.368) (0.823)
Moderating effect
Environmental ESG x Number of Directors 0.126 0.664
(0.328) (0.348)
Environmental ESG x Female Directors 0.846 0.207*
(0.757) (0.778)
Environmental ESG x Independent Directors 0.221 0.110
(0.379) (0.398)
Environmental ESG x Sustainability Committee 0.387** 0.232%*
(0.157) (0.158)
Controls
Size (t-1) 0.211 0.294*
(0.237) (0.275)
Debt (t-1) 0.229* 0.317%*
(0.517) (0.539)
Industry 0.087 0.092
(0.314) (0.371)
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(Model 1) (Model 2)

ROE ROE

Constant 0.186 5.971
(0.165) (61.68)

Year Effect NO YES

Country Effect NO YES

N 168 168
R2 0.159 0.423

Standard errors in parentheses
*p<0.1,"p<0.5 " p<0.01
Source: Prepared by the authors.

5. Conclusions

This study aimed to analyze the relationship between ESG scores and firms'
profitability, with the moderating effect of board composition and the presence of
the sustainability committee of MILA-listed companies.

The study’'s main findings indicate a significant and positive influence of
environmental, social, and governance performance, measured by ESG scores, on the
financial performance measured by ROA and ROE for the highest-rated companies
in MILA stock markets. This suggests the importance of sustainability in firms’
strategy and management to improve performance with stakeholders, enhance
their reputation in sustainable stock markets, and achieve higher operational and
financial performance with investors.

This study makes an original contribution to the ESG-financial performance
literature by empirically examining the moderating role of corporate governance
mechanisms—specifically board composition and the presence of sustainability
committees—on the relationship between ESG scores and firm profitability in Latin
American companies. While extensive research has been conducted in developed
markets, evidence from the MILA region remains scarce and inconclusive, often
overlooking institutional factors that shape the ESG-financial performance nexus.
By using panel data from “Best in Class” firms listed in the Dow Jones Sustainability
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MILA Pacific Alliance Index, this study offers robust insights into how
environmental, social, and governance dimensions independently and jointly
influence ROA and ROE.

In closing an important gap in the literature, the findings underscore that board
diversity—particularly gender representation—alongside board independence
and committee structures significantly strengthens the financial returns
associated with ESG efforts. This evidence suggests that good governance is
not merely a complementary factor but a catalyst that enhances the financial
materiality of ESG practices. It also responds to the growing demand for region-
specific analyses that inform ESG investment decisions and regulatory policies in
Latin America.

The implications of this study highlight that it is vital for regulatory institutions
and companies’ management and boards to continue to promote and implement
public and private policies aligned with regulations and rules based on international
standards. These actions seek to encourage corporate sustainability performance
and transparency based on efficient corporate governance that promotes diversity
on boards and sustainability committees. This would strengthen sustainable
strategies and ensure better organizational performance and greater participation
in the stock markets.

Future studies should focus on analyzing the influence of sustainability
performance and corporate governance policies on the performance and
stock market value of listed companies in a greater number of Latin American
countries, where the environmental and social context has a significant impact
and demands a greater contribution to sustainable development. In this sense,
it is essential to address sustainability performance and disclosure not only from
a financial materiality perspective focused on shareholders but also considering
the impact on different stakeholders, the environment, and climate change.

This work is under international License Creative Commons
@@@@ Attribution- NonCommercial-ShareAlike 4.0 International

(CC BY-NC-SA 4.0).
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Abstract

This work analyzes the Efficient Markets Hypothesis (EMH) introduced by Fama (1970). The
notion has been a cornerstone in theory and practice in financial markets, given its implications
for predicting future prices. The efficiency of markets has been widely explored in the literature.
Still, recent technological advances have made it possible to trade faster than ever. Hence,
the question arises again to examine the efficiency of high-frequency markets, which has
not yet been investigated in depth. The present work explores market efficiency at various
frequencies, from 1 second to 10 days, in the United States (US) and Mexico’s stock markets. The
empirical distribution and correlation of the assets return series were modeled to try and gauge
whether markets follow a random walk. Thus, one can conclude that information is instantly
incorporated, and the market is efficient. Results show that the markets are not efficient for
high frequencies, but above the 10-day threshold, these series follow a random walk with an
asymptotically normal distribution. The conclusion is important for practitioners and academics
since it suggests the possibility of forecasting prices in high frequencies using statistical tools.

Keywords: Efficient market hypothesis, alpha-stable distributions, high-frequency trading,
autocorrelation.

JEL Classification: G12, C1, C88.

Resumen

El presente trabajo muestra un andlisis de la hipdtesis de los mercados eficientes (EMH),
introducida por Fama (1970), que ha sido piedra angular en la teoria y la prdctica en los
mercados financieros por sus implicaciones para la prediccion de precios futuros. La eficiencia
de los mercados ha sido ampliamente explorada en la literatura, pero los avances tecnoldgicos
recientes han hecho posible comerciar mds rdpido que nunca, por lo que surge una vez mds
la cuestién de examinar la eficiencia de los mercados de alta frecuencia, que adn no ha sido
investigada en profundidad. El trabajo explora la eficiencia del mercado en varias frecuencias,
desde 1 segundo hasta 10 dias, en los mercados bursdtiles de Estados Unidos (EE.UU.) y México.
Se modeld la distribucion empirica y la correlacion de las series de rendimiento de los activos
para tratar de evaluar si los mercados siguen un paseo aleatorio y asi se puede concluir que la
informacién se incorpora instantdneamente y el mercado es eficiente. Los resultados muestran
que los mercados no son eficientes para altas frecuencias, pero por encima del umbral de 10 dias
las series siguen un paseo aleatorio con una distribucién asintéticamente normal. La conclusién es
importante tanto para los profesionales como para los académicos, ya que sugiere la posibilidad
de pronosticar precios con alta frecuencia mediante la utilizacion de instrumentos estadisticos.

Palabras clave: hipdtesis del mercado eficiente; distribuciones alfaestable; transacciones de
alta frecuencia; autocorrelacion.
Clasificacion JEL: G12, C1, C88.
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1. Introduction

High-frequency trading entails computational processes and a communication
infrastructure that allows information to arrive at time scales of the order of
nanoseconds (Budish etal., 2015). Integrating information at high-frequency intervals
brings us to the Efficient Markets Hypothesis (hereafter EMH), which suggests that
new information (historical, public, and private) is reflected in prices immediately,
making it impossible to outperform the market consistently.

Also, these algorithms often act as enhancers of the misbehavior of markets, and
the volume of operation generated by the machines to date is significant, we ask
ourselves: Is the market efficient for high frequencies?

This question is relevant not only from an academic point of view, but also from an
industry perspective, given that the failure to comply with the EMH at a specific time
scale would mean that it is possible to forecast prices on such a scale.

The literature on efficient markets is extensive. However, most studies use low-
frequency data in one-day or larger intervals. Bessembinder and Chan (1998) and
Fifield et al. (2005) conclude that developed markets exhibit some efficiency. For
emerging markets, the evidence is mixed. Chen and Li (2006), Mobarek et al. (2008),
Kristoufek and Vosvrda (2013), and Ratner and Leal (1999) show that emerging
markets are not efficient. In contrast, Karemera et al. (1999) conclude that most
emerging markets follow a random walk.

More recently, studies have explored market efficiency in high frequencies. Brogaard
etal.(2014) open this line of research by examining the role of high-frequency traders
in price discovery and price efficiency. Results are mixed as well. Heng et al. (2020)
find that Australian futures markets are efficient. Danak and Patel (2020) study Indian
markets and find that before 9 minutes, there is an arbitrage opportunity. Ftiti et al.
(2020) show that oil markets exhibit long memory. Mensi et al. (2019) show that the
Bitcoin and Ethereum markets are inefficient with intraday data. Mishra (2019) tests
whether high-frequency prices of Indian futures of soy follow a martingale and finds
that for intervals of 5 and 10 minutes, they do not. Leone and Kwabi (2019) explore
if data from the FTSE100 follow a random walk to the millisecond using a variance
ratio test. They find that there is no random walk. We aim to show that data does
not follow a random walk. To do so, we rely on Gopikrishnan et al. (1999) and Plerou
et al. (1999) to test for normality in high-frequency data. They focus on finding the
parameters for an alpha-stable Levy distribution that suits the data.
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The descriptive capabilities of this family of distributions allow us to know the
parametric evolution when the time interval changes. Gnedenko and Kolmogorov
(1968) show that the distribution is defined by the parameters a, 3, y, 6. For a stable
random variable t is stable, the characteristic function is

ot a By &) =exp(itd-| yt|a(1-iBsignt) ®))

qa, the stability exponent, describes the tails of the distribution. 0 <a <2
+ a =2, the distribution is normal.
+ 1 <a<2,thedistribution has no finite variance.
* a=1, corresponds to the Cauchy distribution.
* a=0.5yB=0corresponds to the Levy distribution.

When a is small, the asymmetry parameter S is significant. As a increases, the
significance of § decreases. This parameter ranges from -1 to 1:

B =0, the distribution is symmetric.
B >0, the distribution is skewed to the right.
B <0, the distribution is skewed to the left.

y and 6 define, respectively, the scale or breadth and the location or central value of
the distribution.

We first apply the test for normality as an exploratory analysis (Jarque & Bera, 1980).
Then, we calculate the parameters of an alpha-stable distribution for each series of
returns and its evolution over time intervals A, from 1 second to 10 days. Finally, we
test for autocorrelation of the returns using the Ljung and Box (1978) procedure.

To the best of our knowledge, no study has used this approach to test for market
efficiency in high frequencies. Nor is there a study that contrasts the structure of a
developed and emerging market for high frequencies.
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2. Data and Results

2.1 Data

There is no clear path to choose assets in the academic literature when discussing
high-frequency trading. Thus, we turn to the industry. Picardo (2014) mentions that
an asset is desirable for high-frequency algorithms if its volatility is low, its market
capitalization is significant, and its price is not too high or inflated. He remarks that
high-frequency traders lean towards blue chip stocks, companies that are stable
income generators, have a high market capitalization, have a relatively high volume
of market operations, and have reported positive profits for several years. These
facts move us to choose the companies listed in Tables 1 and 2 and leave out popular
companies such as Amazon and Alphabet due to their high volatility (see Table 1 and
Table 2).

We use log returns for the selected stocks from March 7, 2018 to March 7, 2019.

The total record for both markets is 633,977,360 in one year. For the United
States, the record is 539,834,024 for 24 stocks, and for Mexico, 78,863,574 for 35
stocks. This number would indicate that the volume of information generated
by operations in the United States is approximately 6.9 times greater than that
produced in Mexico.

Of the total records, 618,897,598, or 97.58%, occurred during open or trading hours
to the public, and 2.4% of operations occurred once the market closed. For stocks in
the US market, the percentage of operations after market hours is 2.65%. In Mexico,
the percentage of operations that occur outside market hours is 0.72%.

The US stock with the most records is MSFT, with 50,946,661. It also has the highest
number of records during market hours, with 49,517,823. FB has the highest number
of records outside market hours, with 1,970,674, or 4.22% of its total operation.

The Mexican stock with the most records is WALMEX, with 5,648,948. It also has the
highest number of records that occurred outside market hours, with 38,572, or 0.68%
of its total operation. The stock that records the most operations outside of market
hours in terms of its total operations is GCARSO, with 1.07% or 8126 operations.

The US stock with the highest number of trades per minute is FB, with 33,942 trades,
and the corresponding Mexican stock is GENTERA, with 6521 operations.
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The US stock that registered the highest number of trades in one second in the
period is FB, with 4882 trades in the 39th second at 10:05 am, September 17, 2018.
The Mexican ones were ALSEA and GENTERA, each with 243 records.

Nine of the 24 US stocks registered the highest number of trades per minute at the
last minute of the trading day (14:59). For Mexico, only one share was identified, the
maximum of which occurred at the last minute. However, out of the 35 shares, 23
registered their highest records in the last 20 minutes of the trading day. This period
is used to calculate the weighted average price and closing price on the Mexican
Stock Market.

Table 1. US List of Stocks

Market Code Name
1 ABT Abbott Laboratories
2 BAC Bank of America Corporation
3 BMY Bristol-Myers Squibb Company
4 C Citigroup Inc.
5 CSCo Cisco Systems, Inc.
6 F Ford Motor Company
7 FB Facebook, Inc.
8 FOXA Twenty-First Century Fox, Inc.
9 GE General Electric Company
10 GM General Motors Company
11 HPQ HP Inc.
12 INTC Intel Corporation
13 KO The Coca-Cola Company
14 MDLZ Mondelez International, Inc.
15 MO Altria Group, Inc.
16 MS Morgan Stanley
17 MSFT Microsoft Corporation
18 ORCL Oracle Corporation
19 PFE Pfizer Inc.
20 T AT&T Inc.
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Market Code Name
21 TWTR Twitter, Inc.
22 usB US Bancorp
23 A4 Verizon Communications Inc.
24 WEFC Wells Fargo & Company

Source: Prepared by the authors. Market Code, according to Bloomberg.

Table 2. Mexican Stock Market List of Stocks

Market Code Name
1 AC Arca Continental, S.A.B. de C.V.
2 ALFA Alfa, S.A.B. de C.V.
3 ALPEK Alpek, S.A.B. de C.V.
4 ALSEA Alsea, S.A.B. de C.V.
5 AMX América Moévil, S.A.B. de C.V.
6 ASUR Grupo Aeroportuario del Sureste, S.A.B. de C.V.
7 BIMBO Grupo Bimbo, S.A.B. de C.V.
8 BSMX Grupo Financiero Santander, S.A.
9 CEMEX Cemex, S.A.B. de C.V.
10 CUERVO Becle, S.A.B. de C.V.
11 ELEKTRA Grupo Elektra, S.A.B. de C.V.
12 FEMSA Fomento Econémico Mexicano, S.A.B. de C.V.
13 GAP Grupo Aeroportuario del Pacifico, S.A.B. de C.V.
14 GCARSO Grupo Carso, S.A.B. de C.V.
15 GENTERA Gentera, S.A.B. de C.V.
16 GFINBUR Grupo Financiero Inbursa, S.A.B. de C.V.
17 GFNORTE Grupo Financiero Banorte, S.A.B. de C.V.
18 GMEXICO Grupo México, S.A.B.de C.V. B
19 GRUMA Gruma, S.A.B. de C.V.

~
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Market Code

Name

20 IENOVA Infraestructura Energética Nova, S.A.B. de C.V.

21 KIMBER Kimberly Clark de México, S.A.B. de C.V. A

22 KOF Coca-Cola Femsa, S.A.B.de C.V. L

23 GMXT GMéxico Transportes, S.A. de C.V.

24 LALA Grupo Lala, S.A.B. de C.V.

25 LIVEPOL El Puerto de Liverpool, S.A.B. de C.V.

26 MEGA Megacable Holdings, S.A.B. de C.V.

27 MEXCHEM Mexichem, S.A.B. de C.V.

28 NEMAK Nemak, S.A.B. de C.V.

29 OMA Grupo Aeroportuario del Centro Norte, S.A.B. de C.V.

30 PE&OLES Industrias Pefioles, S.A.B. de C.V.

31 PINFRA Promotora y Operadora de Infraestructura, S.A.B. de C.V.
32 RA Regional, S.A.B. de C.V.

33 TLEVISA Grupo Televisa S.A.B.

34 VOLAR Controladora Vuela Compafiia de Aviacion, S.A.B. de C.V.
35 WALMEX Walmart de México, S.A.B. de C.V.

Source: Prepared by the authors. Market Code, according to Bloomberg.

2.2 Results

In Table 3 and Table 4, we present the preliminary analysis. These tables show the
average values for mean, variance, skewness, kurtosis, and the logarithm of
the Jarque-Bera statistic 2 for each stock in each market (see Table 3 and Table 4).

2. We do not present the value of the Jarque-Bera statistic because of its magnitude. Instead, we pre-
sent the logarithm for comparison purposes. The p-value corresponds to the Jarque-Bera statistic,
not the logarithm.
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Table 4. Average Logarithm of the Jarque-Bera Statistic for the US and Mexican Market Returns for
Time Intervals from 1 Second to 10 Days

Jarque-Bera log P-value Jarque-Bera log P-value
Dt us us Mexico Mexico
1 sec. 35.92756 0.0010 35.55027 0.0010
5 secs. 31.38863 0.0010 31.01134 0.0010
10 secs. 30.54139 0.0010 30.16410 0.0010
15 secs. 29.21663 0.0010 28.83934 0.0010
30 secs. 28.16080 0.0010 27.78351 0.0010
1 min. 26.34944 0.0010 25.97216 0.0010
5 mins. 20.75078 0.0010 20.37363 0.0010
10 mins. 18.08965 0.0010 17.71289 0.0010
15 mins. 17.54719 0.0010 17.17054 0.0010
30 mins. 14.90227 0.0010 14.52863 0.0010
1 hour 12.92950 0.0010 12.55870 0.0010
2 hours 10.92356 0.0010 10.57627 0.0010
4 hours 9.14867 0.0010 8.81317 0.0010
1 day 7.00473 0.0049 6.72252 0.0180
2 days 5.33830 0.0281 5.52191 0.0267
3 days 4.10258 0.0792* 4.43838 0.0770*
4 days 3.89283 0.1156* 3.90071 0.1193*
5 days 2.82891 0.1573* 2.90360 0.1661*
10 days 1.23719 0.3487* 1.42692 0.3183*

Source: Prepared by the authors.

* Indicates the null hypothesis of normality is not rejected at the 95% confidence level.
The negative trend in the mean shows that, in the analysis period, stocks had

generalized losses in both markets. We see a widely studied phenomenon regarding
the standard deviation: the US and Mexican markets exhibit a linear co-movement
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(Lahrech & Sylwester, 2011). For very small values of A, the kurtosis is remarkably
high. These values describe a clearly leptokurtic distribution.3 Finding such high
kurtosis values for small operating intervals tells us that the return values vary
minutely. In percentage terms, the changes up or down are practically the
same magnitude in absolute value.

Looking at skewness graphically (see Figure 1), we notice that the curve for both
markets is similar, with the reservation that the US market has a more significant
negative pronouncement. The skewness is less when A, is between 10 seconds and
1 minute. This leads us to conclude two things: first, algorithms indeed change the
structure of the market at high frequencies, and second, this happens regardless of
the market's size and liquidity.

Figure 1. Skewness Average of Returns by Country for Each A,
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Source: Prepared by the authors.

At

Then, we have the Jarque-Bera statistic. It is not until A, is three days when, on
average, the statistic is in the no-rejection zone at the 95% confidence level. Thus,
we conclude that the distribution of returns is normal after this A, but not before.

3. A leptokurtic distribution has fatter tails than a normal distribution, which means that extreme
negative or positive values are more likely.
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Next, we present the results for the a-stable distribution analysis.# The parameters
are estimated with the MATLAB stblfit function, which uses Koutrouvelis algorithm
(Koutrouvelis, 1981). Figure 2 shows the average value of a for both markets (see
Figure 2). For small values of A, the value of a for Mexican stocks is 0.50, while it is
1.67 for American stocks. These results are far from each other, contrasting with
the behavior observed in Table 3 (see Table 3). In this case, Mexican stocks in small
intervals are far from being a stable distribution, and they stand out for having highly
concentrated returns.

For both markets, as A, increases, the value of a suggests an asymptotic
approximation to the normal distribution.

Figure 2. a Average Values of Returns by Country for Each A,
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Source: Prepared by the authors.

4. According to Gnedenko and Kolmogorov (1968), a distribution is stable if any linear combination
of two random variables that follow this distribution also follows this distribution (with different
scale and location parameters). These distributions are defined by four parameters a, 3, y, and 6, out
of which a is the most important, and it represents the stability of the distribution tails. An a equal
to 2 corresponds to the normal distribution.
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Figure 3 plots the averages of S for both markets. For small values of A, up to
approximately 15 minutes, the factor 8 is around zero. Above that interval, the
distribution begins to show asymmetries with negative skewness (see Figure 3). But
in conjunction with Figure 2, as a increases (from A,= 1 hour), the value of 8 loses
significance (see Figure 2 and Figure 3).

Figure 3. B Average Values of Returns by Country for Each A,
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Source: Prepared by the authors.

We conclude that Mexican stocks follow the Levy distribution for intervals from 1
to 15 seconds. For higher A, the distribution tends to be normal. The US stocks a
values show that the distribution has no finite variance but approaches a normal
distribution as A, increases.

Finally, Table 5 shows the results of the autocorrelation test (see Table 5). We see
the percentage of stocks in each market that exhibit autocorrelation in the returns
for each A,. From 1 second to 1 minute, correlation is identified in 100% of the stock
returns series. This proportion decreases to about 10% when A, is 10 days. Table 4
also shows the average p-value for the Ljung-Box test, which reinforces the fact that
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autocorrelation exists in each A,(see Table 4). The US market, however, shows a drop
inthe number of stocks that are autocorrelated faster than the stocks autocorrelated
in the Mexican market. The existence of autocorrelation shows that the EHR—in its
weak form, which states that prices follow a random walk—is not fulfilled.

Table 5. Results of the Ljung-Box Test: Percentage of Stocks that Exhibit Autocorrelation
per Market and Average P-value of Test

us Mexico
Dt % Stocks Average % Stocks Average
p-value p-value
1 sec. 100.00 0.00000 100.00 0.00000
5 secs. 100.00 0.00000 100.00 0.00000
10 secs. 100.00 0.00000 100.00 0.00000
15 secs. 100.00 0.00000 100.00 0.00000
30 secs. 100.00 0.00000 100.00 0.00000
1 min. 100.00 0.00000 100.00 0.00000
5 mins. 95.83 0.00304 100.00 0.00002
10 mins. 79.17 0.09620 97.1 0.00932
15 mins. 62.50 0.15961 91.43 0.02359
30 mins. 41.67 0.16960 77.14 0.06314
1 hour 25.00 0.21256 77.14 0.08908
2 hours 20.83 0.38655 62.86 0.11855
4 hours 12.50 0.57136 37.14 0.21746
1 day 20.83 0.47705 22.86 0.32931
2 days 12.50 0.53658 17.14 0.36738
3 days 12.50 0.43321 14.29 0.47851
4 days 0.00 0.68369 8.57 0.46116
5 days 8.33 0.61769 11.43 0.46870
10 days 16.67 0.52391 11.43 0.46585

Source: Prepared by the authors.
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3. Discussion and Concluding Remarks

Although the information available is not decisive enough to dictate the presence
of negotiation algorithms, the result is clear evidence that in certain time intervals,
the skewness and kurtosis morphology denote highly concentrated and biased
behavior, especially in very short time intervals, where human intervention is
practically impossible. Notably, this phenomenon occurs in both markets analyzed,
which is particularly interesting given the lower liquidity and smaller size of the
Mexican market compared to the US market.

The Jarque-Bera tests confirm that, on average, the distributions of returns are not
normal until A, is 3 days. The values of a for the a-stable distributions also confirm the
non-normality before A, = 10. However, this analysis allows us to dig deeper into the
evolution of the market structures as time passes. We can see that the US market is
always closer to a normal distribution, while the Mexican market distribution varies
greatly as A, increases.

Autocorrelation tests show the existence of significant autocorrelation before A, = 10.

Overall, the results indicate that both markets do not follow a random walk and
are thus inefficient in frequencies from 1 second to 10 days. This fact leads to the
possibility of price predictability, which has significant implications for the financial
industry and excellent opportunities for algorithms to profit from.

This work is under international License Creative Commons
@@@@ Attribution- NonCommercial-ShareAlike 4.0 International

(CC BY-NC-SA 4.0).
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Abstract

This paper analyzes the marginal effect of different socioeconomic variables on the conditional
probability that a business owner presents some degree of financial inclusion. A face-to-face
survey with business owners who survived COVID-19 in Guadalajara, Monterrey, and Mexico
City—including their metropolitan areas—was used as a source of information. The sample size
consists of 1217 interviews applied in the year 2023. Linear probability, logit, probit, and robit
models were used to establish a comparative framework for the results. The findings allow us to
suggest strategies to promote financial inclusion of business owners in Mexico.

Keywords: financial inclusion, probit, logit, robit, COVID-19.
JEL Classification: G20, G14, G18, G21.

Resumen

En este articulo se analiza el efecto marginal de diversas variables socioecondmicas sobre la
probabilidad condicional de que un propietario de negocio presente algtin grado de inclusion
financiera. Como fuente de informacién se utilizé una encuesta realizada cara a cara a los
propietarios de negocio, que sobrevivieron a la COVID-19 en las ciudades de Guadalajara,
Monterrey y Ciudad de México con su drea metropolitana. El tamafio de la muestra consta de
1217 entrevistas aplicadas en el afio 2023. Se utilizaron los modelos de probabilidad lineal,
logit, probit y robit para establecer un marco comparativo en los resultados. Los hallazgos
permiten sugerir estrategias para promover la inclusion financiera de los propietarios de
negocio en México.

Palabras clave: inclusién financiera, probit, logit, robit, COVID-19.
Clasificacion JEL: G20, G14, G18, G21.
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1. Introduction

In Mexico, financial inclusion refers to access to and use of formal financial services.
Specifically, under the regulation of the Comisién Nacional Bancaria y de Valores
(CNBV, acronym in Spanish)— National Banking and Securities Commission—(CNBYV,
2024), financial inclusion addresses four essential components: access, use, user
protection, and financial education.

In the case of business owners, the aim is to facilitate access, whether through
public or private initiatives, to various financial services. This point is important
because the main way the development of the financial system impacts a country’'s
economic growth is through the financial inclusion of businesses (OECD, 2018). In
fact, according to Ayyagari et al. (2016), financing has a more substantial impact on
employment levels in small and medium-sized companies compared to the effects
observed in large companies.

In Mexico, by the end of 2024, 95% of companies are Micro, Small, and Medium-
sized Enterprises (MSMEs)—micro (53%), small (35%), medium (7%)—and 5%
are large businesses. In this context, small and medium-sized companies alone
contribute 42% of the gross domestic product (GDP) and generate 68% of national
jobs, boosting local production and development (Inegi, 2021).

Historically, small, micro, and medium-sized enterprises have turned to the banking
sector for financing and often face disadvantages compared to large companies
due to—among other factors—high transaction costs, corporate governance
management, and information asymmetries. Furthermore, the three basic financial
planning actions are preparing sales and profitability forecasts, establishing long-
term goals, and borrowing strategies. Only half the companies carry out these
actions (Inegi, 2021).

The above-mentioned factors make it clear that the degree of financial inclusion can
be a key element in the business development of business owners. Therefore, the
context of organizations and their specific characteristics can help explain the extent
of financial inclusion, or at least the likelihood of access, usage, user protection, and
financial education for small, medium, and micro businesses in Mexico.

This document aims to estimate the extent to which the sociodemographic
characteristics of business owners influence the level of financial inclusion among
organizations. To achieve this, it analyzes data from 1217 interviews conducted with

94


https://doi.org/10.36105/theanahuacjour.2025v25n1.2794

Miguel Angel Rendén Valdés, Leovardo Mata Mata

Financial Inclusion of Business Owners Who Survived the COVID-19 Pandemic in Guadalajara,
Monterrey, and Mexico City

Inclusién financiera de los empresarios que sobrevivieron a la pandemia de COVID-19 en Guadalajara,
Monterrey y la Ciudad de México

company owners in 2023. The geographic coverage includes the cities of Guadalajara,
Mexico City, and Monterrey, including their respective metropolitan areas.

The effect of each characteristic collected from business owners is measured
by estimating four probability models. The objective is to compare the various
specifications: logit, robit, probit, and classical linear regression.

This article is structured as follows: After the introductory section, there is a literature
review on the degree of financial inclusion in Mexico and its relationship with the
economic activity of SMEs, followed by a description of the methodology. Later,
the results obtained under the statistical models are presented and discussed. The
study ends with conclusions.

2. Literature Review

Financial inclusion promotes the integration of individuals and corporations into
the financial system. This integration covers credit, savings, insurance, payment
methods, and access to all types of financial services available in the market (Trejo
Garcia et al., 2024).

In the case of business owners in Mexico, the aim is to expand their integration
into the financial sector to prolong their survival cycle and contribute to social
development. Given that the degree of financial inclusion has a multidimensional
character, it must be addressed from various angles since the possibility of accessing
and using formal products and services from the financial sector does not exhaust
the concept of financial inclusion. The degree of adaptation of the product or service
to the needs of the user must be added, which implies considering the diversity,
regulation and supervision of financial instruments without neglecting the protection
of the individual or legal entity (Cipoletta & Matos, 2018).

The effects of the integration of business owners into the financial system constitute
a stylized fact of economic development, and empirical evidence exists throughout
emerging countries. For example, in the case of Mexico, positive evidence has been
found on the effects of expanding access to credit in micro, small, and medium-sized
businesses through FIRA—Trusts Funds for Rural Development—. Such intervention
in business units led to an increase in sales between 37% and 46%, compared to
other similar economic units that did not have access to financing (Lara Alvarez,
2022).
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In this sense, Ortiz-Gregorio et al. (2023) find that the lack of financial inclusion is
greater for women business owners. Specifically, financial inclusion in Mexican
microentrepreneurs whose companies are 5 years old or older shows a gender gap
regarding business owners, although this difference is increasingly smaller. They
obtained this result by applying a questionnaire to 10,729 women microentrepreneurs
in a convenience sample. Furthermore, Lopez Rodriguez (2021) finds that the most
significant differences occur in Mexico's central and northern regions and urban areas.

In this regard, the lack of financial penetration in Latin American countries and
the local distortion in the provision of financial services partially explains the low
level of financial inclusion among business owners (Roa & Carvallo, 2018). At this
point, the role of banking and government is crucial, although the effect of the
above-mentioned actors can be enhanced by technological change. Gongora et al.
(2023) find that increased financial inclusion of people, including business owners,
is related to increased technological access points. The study of these authors
focuses on the analysis and impact of digital technological channels, and they do not
consider traditional channels. However, it does take into account the relevance of
digitalization in business units.

According to Demirglc-Kunt et al. (2018), digitalization in any of its areas is one
of the best alternatives to increase financial inclusion in emerging countries. The
number of people with smartphones and access to mobile internet has increased
in recent years. The affordability of mobile phones and the expansion of coverage
have boosted regional financial inclusion in various countries. The explanation for
this effect is related to the ability to open bank accounts and access other financial
services through smartphones, making these services more accessible and readily
available.

Likewise, the set of sociodemographic and geographic characteristics that individuals
and business units possess affect the level of financial inclusion that business owners
can achieve. Pefia et al. (2014) explore the factors determining financial inclusion in
Mexico from the demand function side. To do so, they use the 2012 Encuesta Nacional
de Inclusion Financiera—National Survey of Financial Inclusion (ENIF, its acronym
in Spanish), and the statistical technique of multiple correspondences, taking into
account the ownership of credit and savings products. That is, they consider banking
access and the joint ownership of formal financial services and products.

The results presented by Pefia et al. (2014) indicate that the level of education is one
of the most relevant determinants to explain financial inclusion. Gender is another
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significant variable, with women exhibiting a lower participation in the financial
system. Likewise, the level of income has a positive relationship with the level of
financial inclusion. The indicators related to the supply of financial services did not
yield conclusive results, although the number of bank branches in each state stands
out for its preponderant role.

Similarly, Gaxiola et al. (2020) analyzed the effect of different socioeconomic variables
on the degree of financial inclusion. The authors used a robust linear probability
model and the classic logit and probit probability specifications to estimate a person’s
conditional probability of having one or more financial instruments. The data set
used was the National Survey of Financial Inclusion (ENIF) for 2012 and 2015. There
is evidence of a positive impact attributable to foreign remittances, education level,
and wage income.

Regarding the spatial effect of geographic areas, Pérez-Akaki and Fonseca (2017)
analyzed the importance of financial inclusion and its relationship with poverty at
the municipal level in Mexico in 2010. The main conclusion of this document lies
in the use of spatial econometrics to relate the municipal-level variables, finding
evidence of a positive causal relationship between financial inclusion and municipal
poverty, which is more robust when spatial control variables are incorporated.

In this sense, Gaxiola et al. (2019) estimate a financial inclusion index that classifies
the different municipalities of Mexico according to their degree of access and use of
banking services. The information set covers the years 2013 to 2016 and corresponds
to the databases of the CNBV. Based on the proposed index, the level of financial
inclusion was measured to recommend local and regional policies at the municipal
level that promote the use, access, and dispersion of banking instruments. Under
this same context, Salazar et al. (2017) prove through two municipal financial
inclusion constructs that there is a robust and positive relationship between
financial inclusion and social cohesion in the municipalities of Mexico.

Previously, Zulaica Pifieyro (2013) had proposed a municipal financial inclusion
index using variables that captured access to and use of financial services, financial
education, consumer protection, and social development. This indicator was
obtained through a principal component analysis. Municipalities were classified
according to their degree of financial inclusion using a hierarchical cluster analysis.
In that case, like Salazar et al. (2017) and Gaxiola et al. (2019), a measurement scale
was sought to recommend public policy measures that would contribute to financial
inclusion.
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By combining the results of the previously discussed articles, we have the context to
study how the sociodemographic characteristics of business owners influence the
conditional probability of having some degree of financial inclusion.

The following section briefly describes the probability specifications for ana-
lyzing the degree of inclusion of business owners based on the information
available in the 1217 interviews with business owners in 2023 in Mexico City,
Guadalajara, and Monterrey.

3. Methodology

This section describes the set of procedures carried out to meet the research
objective of this work. Four specifications are estimated, corresponding to the linear
probability model (LPM), the probit model (normit), the logit model, and the robit
model.

Inthis type of specification, the dependentvariable is binary. Likewise, the probability
is determined by a cumulative probability distribution Fu), the standard normal
distribution for the probit case, the t-Student distribution for the robit model, and
the logistic distribution for the logit case (Liu, 2004).

Specifically,
PLY = 1[X]= AXP) (1)

Where X is a vector of explanatory variables, and S is a vector of unknown
parameters. In fact, the linear combination Y = XB + u is associated with the
multiple linear regression model that allows to directly estimate the probability
that the dependentvariable is equal to one (Perez-Truglia, 2009), which is known as
the linear probability model (LPM).

Formally, the sought conditional probability can be written as follows:
F@)=J.f(v)adv )

Being f (v) the probability density function associated with the standard normal
cumulative probability distribution, t-Student or logistic, as appropriate (Wooldridge,
2010).

In parallel, each of the nonlinear probability models mentioned above can be defined
through a latent variable specification Y, such that:
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Where y represents a threshold such that the realization of the Bernoulli random
variable implies success (Y = 1) or failure (Y = 0), according to the levels of the linear
combination X3 that contains the explanatory variables of interest (Greene, 2010,
pp. 201-214).

In this way, the probability of interest is translated into the estimate of the cumulative
probability distribution of Y* < y, which leads to the marginal effects of each of the
explanatory variables X, i = 1,2,..., k on the conditional probability (Wooldridge, 2010)
being defined as:

oP oF oz
X " 0z ax. =f(2)B; (4)

In this paper, the marginal effects of the explanatory variables are estimated
using the above scheme for each of the robit, probit, and logit models, and a
comparative framework is established between the various specifications and the
linear probability model. In order to make the results reliable, the robust standard
errors proposed in White (1980) are used to assess the statistical significance
of the calculated coefficients, which reduces specification bias, endogeneity,
heteroscedasticity, or other atypical features to tolerable levels (Naghi et al., 2022).

Furthermore, the data used were taken from an effective sample of 1217 interviews,
with 1017 in local businesses and the rest in affluence (without a set location).
The distribution by commercial activity is similar to the real distribution in each
metropolitan area: Mexico City, Monterrey, and Guadalajara.

The businesses were selected through random sampling within each metropolitan
area, considering micro, small, and medium-sized enterprises engaged in
manufacturing, commercial, and private non-financial service activities that survived
the pandemic as a reference population.

The data set was weighted with adjustment factors replicating the actual weight
of the number of businesses in each of the three metropolitan areas. These factors
are obtained from the study Demografia de los negocios—Business Demographics—
conducted by the Instituto Nacional de Estadistica y Geografia—National Institute
of Statistics and Geography—Inegi (2023) for all micro, small and medium-sized
businesses in Mexico between 2019 and 2023.
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The set of variables used in the estimated models are:

INCLUSION, a binary variable that takes the value of one if the number of banking
products reported by the business is at least one, namely, checking account, credit
of any type, credit cards, point of sale terminals, digital payments, digital payment or
digital payroll dispersion; investments or mutual funds of some kind; car, premises
or facilities insurance, among others.

EDUCATION, a binary variable that equals one if the business owner has a college
education: bachelor's, master’s, or doctorate, and zero otherwise.

AGE, a set of binary variables that capture the age (humber of years) of the business
owner interviewed. The age ranges considered are the following: less than 30 years,
between 30 and 39 years, between 40 and 49 years, between 50 and 59 years, and
over 59 years.

WORKER, a dichotomous variable that takes the value of one if the respondent works
alone and zero if he or she has employees.

HOUSEHOLD_SIZE corresponds to the number of people, including the respondent,
living in the household.

DIGITALIZATION takes the value of one when the business owner reports the use of
at least one of the following elements: advertising on Facebook, Tik-Tok, Instagram,
LinkedIn, Google; digital payments, point-of-sale terminals, sale of goods or services
through Internet platforms and/or mobile applications.

GENDER, a variable that takes only two values, the number one if the business owner
is a woman and zero otherwise.

CITY, a set of three binary variables that take the value of one for the business owner’s
location, as appropriate: Mexico City, Guadalajara, or Monterrey, and zero otherwise.

SECTOR considers three dichotomous variables according to the categories that
capture the industry in which the respondent business owner operates: services,
commerce, or manufacturing.

SUPPORT, a variable that takes only two values: The value of one if the business owner
received government support during the COVID-19 pandemic, and zero otherwise.

WORK_FROM_HOME, a binary variable with two categories, a value of one for the
business owner who worked part of the time at home versus the opposite case with
a value of zero.
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The following section presents the maximum likelihood estimation for the linear,
probit (normit), logit, and robit probability models and briefly describes the
information set used.

4. Analysis of Results

Table 1 presents the descriptive statistics of the data sample to identify the general
patterns of the studied variables (see Table 1).

The data set consists of 47% of women business owners. Also, 24% of people have
a college education, with the majority of individuals, 24.62%, being between 40 and
50 years of age, while those over 60 correspond to the lowest proportion, 14.44%.

The average number of household members in the available sample is 3.92. In
this regard, 25.84% of business owners report some level of digitalization in their
companies.

Table 1. Descriptive Statistics

INCLUSION Mean Standard Deviation Skewness Kurtosis
GENDER 0.4743 0.4995 0.1028 1.0106
EDUCATION 0.2421 0.4285 1.2044 2.4507
AGE
AGE [<30)... 0.2060 0.3974 1.5283 3.3357
AGE [30,40) 0.2265 0.4117 1.3805 2.9057
AGE [40,50) 0.2462 0.4240 1.2518 2.5671
AGE [50,60) 0.1769 0.3746 1.7693 4.1305
AGE [>60)... 0.1444 0.3448 2.1024 5.4201
WORKER 0.6585 0.4744 -0.6686 1.4470
HOME SIZE 3.9193 1.7936 1.9189 13.9662
DIGITALIZATION 0.2584 0.4379 1.1041 2.2190
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INCLUSION Mean Standard Deviation Skewness Kurtosis
WORK FROM HOME
cITYy
MEXICO 0.3407 0.4741 0.6724 1.4521
GUADALAJARA 0.3260 0.4689 0.7424 1.5512
MONTERREY 0.3333 0.4716 0.7071 1.5000
SECTOR
SERVICES 0.3741 0.4841 0.5204 1.2709
TRADE 0.5004 0.5002 -0.0016 1.0000
MANUFACTURE 0.1255 0.3314 2.2608 6.1111
SUPPORT 0.1174 0.3220 2.3778 6.6538

Source: Prepared by the authors.

On the one hand, the geographic distribution of business owners in the data set
is relatively uniform, with 34.07% located in Mexico City, 32.60% in Guadalajara,
and 33.33% in Monterrey. Also, the commerce sector accounts for 50.04% of
business owners, while the manufacturing and services sectors account for a lesser
percentage. On the other hand, the bias of each variable is different from zero, and
the kurtosis is different from three, which, in descriptive terms, indicates a lack
of symmetry in the data and a concentration of information that differs from the
Gaussian bell curve.

Based on the above variables, the LPM, robit, logit, and probit models were estimated
for the dependent variable INCLUSION, with the logit model presenting a lower BIC
and, therefore, a higher goodness-of-fit. Table 2 presents the marginal effects of
each explanatory variable on the probability that a business presents at least one
banking product (see Table 2). A more extensive description of the marginal effects
can be found in Tables A1, A2, A3 and A4, in the Appendix (see Table A1, Table A2,
Table A3 and Table A4, in the Appendix).

Considering the magnitude of McFadden’'s pseudoR2 (Wooldridge, 2010), there is
evidence to affirm that the nonlinear probability model robit presents a greater
goodness-of-fit since it has a value of 0.1301, higher than the probit and logit
coefficients that correspond to 0.1237 and 0.1245, respectively. Similarly, when
conducting the Hosmer-Lemeshow test (Liu, 2004) for each specification, the results
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indicate that the observed and expected proportions are equal in the dependent
variable. These results imply an adequate goodness-of-fit for the estimated models
under a confidence level of 90%.

If the owner is a woman, the marginal effect is negative (-6.85%); if she has a college
education, the probability of having at least one banking product increases by
14.86%. No significant differences are attributable to whether the business owner
works alone, works from home, or the size of the owner’s household.

Likewise, the expected results are as follows: the more significant the digitalization,
the greater the financial inclusion, and the conditional probability increases by
25.96%. Similarly, evidence has been found that the older the owner is, the greater
the probability of having at least one banking instrument.

Furthermore, regarding Mexico City, if the business is located in Guadalajara or
Monterrey, the probability that the owner has some degree of financial inclusion
increases by 18.94% and 14.10%, respectively.

The service sector where the business is located has, on average, the same level of
inclusion as the manufacturing sector and the trade sector increase their probability
of having at least one banking product by 0.36%. Support from the Government or
an institution (SUPPORT) increases the degree of financial inclusion by 16.32%.

Table 2. Marginal Effects

INCLUSION Probit Logit LPM Robit
GENDER -0.0704 | ** | -0.0677 ** -0.0645 | ** | -0.0685 *
EDUCATION 0.1468 | *** [ 0.1515 | *** | 0.1251 | *** | 0.1486 | ***
AGE

AGE [30,40) | -0.0790 * -0.0838 * -0.0693 * -0.0800 *
AGE [40,50) [ -0.0720 * -0.0784 * -0.0676 * -0.0729 *
AGE [50,60) | -0.1275 | *** | -0.1342 | *** | -0.1148 | *** [ 01291 | ***
AGE [>60)... [ -0.1969 [ *** | -0.2069 | *** [ -0.1795 | *** | -0.1993 | ***

WORKER -0.0152 -0.0161 -0.014 -0.0154
HOME SIZE -0.0088 -0.0094 -0.0084 -0.0089
DIGITALIZATION 0.2564 | *** [ 0.2578 ki 0.2356 | *** | 0.2596 [ ***
WORK FROM HOME -0.0275 -0.0270 -0.0218 -0.0273
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INCLUSION Probit Logit LPM Robit
CITy
GUADALAJARA | 0.1903 | *** | 0.1871 ki 0.1844 | *** | 0.1894 [ ***
MONTERREY | 0.1393 | *** 0.14 ki 0.1357 | *** | 0.1410 [ ***
SECTOR

TRADE | 0.0040 *& 0.0036 *& 0.0023 ** 0.0036 **
MANUFACTURE | -0.0698 -0.0751 -0.0673 -0.0707

SUPPORT | 0.1468 | *** | 0.1634 ki 0.145 k| 0.1632 | ***

Note. *, **, *** confidence level of 90%, 95% and 99%, respectively.

Source: Prepared by the authors.

Considering the statistically significant marginal effects of the robit, probit, and logit
models, and robust LPMs, thereis evidence thatthe sociodemographic characteristics
of the business owners, corresponding to gender, higher education, age ranges,
digitalization, geographic region (cities of Guadalajara, Monterrey, and Mexico City),
industry sector (services, commerce, and manufacturing) and government support
have a relevant impact on the conditional probability of presenting some degree of
financial inclusion.

5. Conclusions

The probit, logit, and robit probabilistic models, and the LPM are estimated based
on a face-to-face survey of business owners with 1217 interviews in 2023. According
to the Akaike and Schwarz information criteria, McFadden pseudo-R2, and likelihood
ratio tests (Greene, 2010), evidence is found to affirm that the robit specification
achieves a greater goodness-of-fit.

In this case, considering the results of the marginal effects, it is suggested that women
over 30 should be fostered to a greater extent than men with access to digital media.
Similarly, financial inclusion measures should focus on Mexico City compared to the
cities of Monterrey and Guadalajara. Also, as expected, business owners should be
encouraged to access higher education since the probability of achieving a degree of
financial inclusion is 14.86% based on this attribute alone.
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On the one hand, factors such as solo work for business owners, work from home,
or household size do not significantly impact the probability of accessing financial
inclusion. Similarly, it is suggested that access to digital media be strengthened to
a greater extent among business owners in the manufacturing sector since this
attribute reduces the probability of access to banking products connected to the
trade and services sectors.

On the other hand, the main limitation of this study is that the binary dependent
variable does not encompass all the desirable dimensions for measuring the degree
of financial inclusion of a business owner. It would be desirable to add, among others,
spatial variables related to the geographic location, the income level structure of the
company and the business owner, and a description of access to assets without
mentioning personality characteristics, such as risk aversion.

Lastly, the findings suggest that the sociodemographic characteristics of business
owners in Mexico should be monitored since their attributes change over time, and
this would allow for a more robust targeting of public policies to encourage the
financial inclusion of business owners.

This work is under international License Creative Commons
@@@@ Attribution- NonCommercial-ShareAlike 4.0 International

(CC BY-NC-SA 4.0).
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Appendix
Table A1. Marginal Effects of the Probit Model
INCLUSION [PROBIT] Marginal effect Standard error z-statistic p-value
GENDER -0.0704 0.0291 -2.41 0.016
EDUCATION 0.1468 0.0324 4.22 0.000
AGE
AGE [30,40) -0.0790 0.0450 -1.78 0.075
AGE [40,50) -0.0720 0.0440 -1.66 0.097
AGE [50,60) -0.1275 0.0489 -2.66 0.008
AGE [>60) -0.1969 0.0518 -3.86 0.000
WORKER -0.0152 0.0314 -0.48 0.629
HOME SIZE -0.0088 0.0082 -1.06 0.287
DIGITALIZATION 0.2564 0.0288 7.61 0.000
WORK FROM HOME -0.0275 0.0323 -0.85 0.393
CITY
GUADALAJARA 0.1903 0.0321 5.55 0.000
MONTERREY 0.1393 0.0329 4.07 0.000
SECTOR
TRADE 0.0040 0.0470 0.09 0.932
MANUFACTURE -0.0698 0.0312 -2.23 0.026
SUPPORT 0.1612 0.0389 3.66 0.000
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Table A2. Marginal Effects of the Logit Model

Monterrey y la Ciudad de México

INCLUSION (LOGIT) Marginal effect Standard error z-statistic p-value
GENDER -0.0677 0.0295 -2.29 0.022
EDUCATION 0.1515 0.0324 4.68 0.000
AGE
AGE [30,40) -0.0838 0.0470 -1.78 0.074
AGE [40,50) -0.0784 0.0454 -1.73 0.084
AGE [50,60) -0.1342 0.0503 -2.67 0.008
AGE [>60) -0.2069 0.0536 -3.86 0.000
WORKER -0.0161 0.0319 -0.51 0.614
HOME SIZE -0.0094 0.0083 -1.12 0.262
DIGITALIZATION 0.2578 0.0285 9.03 0.000
WORK FROM HOME -0.0270 0.0329 -0.82 0.411
CITY
GUADALAJARA 0.1871 0.0316 5.91 0.000
MONTERREY 0.1400 0.0326 4.29 0.000
SECTOR
TRADE 0.0036 0.0479 0.08 0.940
MANUFACTURE -0.0751 0.0316 -2.38 0.018
SUPPORT 0.1658 0.0379 4.38 0.000

Source: Prepared by the authors.
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Table A3. Marginal Effects of the Linear Probability Model

INCLUSION (LPM) Marginal effect Standard error z-statistic p-value
GENDER -0.0645 0.0263 -2.45 0.014
EDUCATION 0.1251 0.0313 4.01 0.000
AGE
AGE [30,40) -0.0693 0.0382 -1.81 0.070
AGE [40,50) -0.0676 0.0375 -1.82 0.072
AGE [50,60) -0.1148 0.0418 -2.75 0.006
AGE [>60) -0.1795 0.0445 -4.03 0.000
WORKER -0.0140 0.0281 -0.50 0.619
HOME SIZE -0.0084 0.0074 -1.14 0.254
DIGITALIZATION 0.2356 0.0309 7.63 0.000
WORK FROM HOME -0.0218 0.0286 -0.76 0.445
CITY
GUADALAJARA 0.1844 0.0323 5.71 0.000
MONTERREY 0.1357 0.0322 4.22 0.000
SECTOR
TRADE 0.0023 0.0421 0.05 0.956
MANUFACTURE -0.0673 0.0281 -2.41 0.017
SUPPORT 0.1468 0.0403 3.64 0.000

Source: Prepared by the authors.
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Table A4. Marginal Effects of the Robit Model

Monterrey y la Ciudad de México

INCLUSION ROBIT Marginal effect Standard error z-statistic p-value
GENDER -0.0685 0.0295 -2.33 0.010
EDUCATION 0.1486 0.0328 4.53 0.000
AGE
AGE [30,40) -0.0800 0.0456 -1.76 0.040
AGE [40,50) -0.0729 0.0445 -1.64 0.051
AGE [50,60) -0.1291 0.0495 -2.61 0.005
AGE [>60) -0.1993 0.0524 -3.80 0.000
WORKER -0.0154 0.0318 -0.48 0.314
HOME SIZE -0.0089 0.0083 -1.07 0.142
WORK FROM HOME 0.2596 0.0292 8.90 0.000
DIGITALIZATION -0.0273 0.0327 -0.84 0.202
CITYy
GUADALAJARA 0.1894 0.0325 5.83 0.000
MONTERREY 0.1410 0.0330 4.27 0.000
SECTOR
TRADE 0.0036 0.0476 0.08 0.531
MANUFACTURE -0.0707 0.0316 -2.24 0.013
SUPPORT 0.1632 0.0394 414 0.000

Source: Prepared by the authors.
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Resumen

La investigacion tiene por objetivo medir los beneficios del crecimiento econémico del turismo
en la balanza de pagos turistica del Ecuador. La hipdtesis planteada sostiene que el crecimiento
econémico del turismo beneficia la balanza de pagos turistica del Ecuador. La metodologia
utilizada fue cuantitativa, correlacional y longitudinal. Se recopilaron datos de series de tiempo
correspondientes al periodo 2016-2023. Se emplearon componentes principales para crear
indices de las variables, se comprobd la hipétesis mediante el coeficiente de Pearson y se usé
la regresién lineal para determinar el impacto entre las variables. Se encontré una correlacion
positiva (r =.9535). La regresion lineal arrojé un coeficiente 3 = 0.619 (sig = 0.000). Esto significa
que, a medida que el crecimiento econémico del turismo se incrementa en una unidad, la balanza
turistica de pagos aumenta en 0.619 millones de ddlares. El coeficiente de determinacion fue de
0.9091, lo que implica que aproximadamente el 90.91% de la variabilidad en la balanza turistica
de pagos puede explicarse por el crecimiento econémico del turismo.

Palabras clave: crecimiento econémico del turismo; balanza turistica de pagos; Ecuador; acti-
vidad turistica; desarrollo econémico.
Clasificacion JEL: O11.

Abstract

The research aims to measure the benefits of tourism economic growth on Ecuador's tourism
balance of payments. The hypothesis is that economic growth benefits Ecuador's tourism balance of
payments. The methodology used was quantitative, correlational, and longitudinal. Time series
data were collected corresponding to 2016-2023. Principal components were used to create
indexes of the variables, the hypothesis was tested using the Pearson coefficient, and linear
regression was used to determine the impact between the variables. A positive correlation was
found (r =.9535). The linear regression yielded a coefficient B = 0.619 (sig = 0.000). This means
that, as tourism economic growth increases by one unit, the tourism balance of payments
increases by 0.619 billion dollars. The coefficient of determination was 0.9091, which implies
that approximately 90.91% of the variability in the tourism balance of payments can be
explained by the economic growth of tourism.

Keywords: tourism economic growth; tourism balance of payments; Ecuador; tourism activity; eco-
nomic development.
JEL Classification: O11.
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1. Introduccion

El turismo se define como una actividad econdmica terciaria (Brazales et al., 2018;
Brazales, 2021), considerandose una industria multidimensional de servicios, es de-
cir que el sector privado, gobiernos central y auténomos, y ONG se convierten en
piezas fundamentales para el fomento del crecimiento turistico que genera un su-
peravit en la balanza de pagos (Mir, 2018).

Segun la literatura académica, la relacidén entre el crecimiento turistico y la balanza
correspondiente es compleja y depende de factores especificos del contexto (Dai
et al, 2017; De Serpa, 2014; Jelusi¢, 2017; Koo et al.,, 2018; Rasool et al., 2021; Sko-
nieczny y Torrisi, 2009; Ventisette, 2019). Diversos estudios han encontrado que el
crecimiento del turismo puede impulsar el de la balanza turistica (De Serpa, 2014;
Ventisette, 2019), pero este efecto se manifiesta principalmente ante la presencia de
‘shocks positivos’ en la actividad (Perles-Ribes et al., 2024).

Los ‘shocks positivos’ se refieren a eventos o cambios que generan un aumento
repentino y significativo en la demanda turistica de una regién, como la apertura
de nuevos atractivos, campafas de marketing efectivas, la celebracién de eventos
especiales o mejoras en la infraestructura y conectividad (Avond et al., 2019; Bala-
guer y Cantavella-Jorda, 2002). Cuando se producen estos shocks, la demanda de
alojamiento, servicios y otras facilidades turisticas, tales como la liberacion de poli-
ticas a la salida de divisas (Park, 2024), se incrementa, generando incentivos para el
desarrollo de nuevos proyectos y la expansion de la oferta (Perles-Ribes et al.,
2024).

En contraste, en situaciones de crecimiento turistico mas gradual o estable, la re-
lacion entre estos factores no es tan evidente (Perles-Ribes et al., 2024; Wu et al.,
2021; Yu et al., 2020). Esto sugiere que el vinculo entre el turismo y su propio creci-
miento depende de la magnitud y la rapidez con la que se genera el incremento en
la actividad (Kot et al., 2024), siendo los shocks positivos el detonante principal de la
expansion del sector (Perles-Ribes et al., 2024).

El crecimiento turistico tiene que ver con la formacion de capital, influencia del co-
mercio de mercancias, entradas de divisas, inflacion, producto interno bruto (PIB),
gasto por turismo internacional e ingresos por turismo internacional (Hajam et al.,
2024), la cantidad de personas que visitan un lugar, el gasto promedio por turista,
la proporcion del ingreso nacional total que proviene del sector, el volumen de pa-
sajeros en comparacién con el PIB y la relacion entre el consumo de energia y el
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volumen de tréafico de pasajeros (Xu et al., 2023), es decir, los constructos de la varia-
ble crecimiento econémico del turismo.

Adicionalmente, Hajam et al. (2024) mencionan que las variables de control que ejer-
cen fuerte presion en el crecimiento turistico son los ingresos y gastos por turismo,
siendo impactos significativos y con causalidad unidireccional que confirman la teo-
ria de que el desarrollo turistico es impulsado por el crecimiento. Es decir, hay un
aumento de bienestar de los residentes con el aumento del turismo internacional al
incrementar los salarios (Takahashi, 2024).

Pero también el crecimiento del turismo conlleva efectos negativos, tales como lo
siguientes:

a) Eldesarrollo del turismo lleva a que la produccion se oriente mas hacia satisfacer
la demanda de los visitantes, en lugar de la de los residentes. Esto implica una
sustitucién de las variedades de consumo locales por aquellas dirigidas a los tu-
ristas (Takahashi, 2024; Wang et al., 2023).

b) El crecimiento del sector turistico genera un incremento en la demanda de in-
sumos y factores productivos, lo que a su vez se traduce en mayores precios de
produccion (Knowles y Scott, 2024; Takahashi, 2024).

En ese escenario, el modelo indica que el crecimiento del turismo podria perju-
dicar a los trabajadores residentes en el pais. Esto se debe a que los dos efectos
adversos (cambio de variedades de consumo y presién inflacionaria) anularian
los beneficios salariales que podrian obtener (Takahashi, 2024), o a su vez provo-
car dafios ecolégicos (Kumail et al., 2024), como podria ser una huella hidrica alta
(Zhou, 2024), niveles nocivos de emisiones de CO, (Ke y Tian, 2023), deforestacién
y fragmentacién de los habitats (Cafaggi et al., 2024). Por lo general, esto se debe
a que la planificacién espacial estratégica no es lo suficientemente sistematica y
aplicable a la localidad (Klepej y Marot, 2024).

Los tribunales de circuito turistico se han identificado como un factor clave en el
crecimiento econémico de las ciudades turisticas, con un incremento del 8.22% en
el desarrollo econdmico en aquellas que los implementan. Estos tribunales ofrecen
servicios legales rapidos y accesibles, mejorando la eficiencia y el acceso a la justicia
para turistas y operadores. Un entorno judicial favorable, caracterizado por la inde-
pendencia y rapidez en la resolucién de conflictos, se considera esencial para pro-
mover la confianza y el desarrollo en el sector turistico (Wang y Wang, 2024). Por tal
motivo, el gobierno y las leyes desempefian un rol importante en el crecimiento tu-
ristico, ya que un sistema judicial eficiente y accesible no solo beneficia a los actores
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locales, también refuerza la percepcién de seguridad y fiabilidad en el destino, fac-
tores determinantes para atraer a visitantes y fomentar la inversién en la region.

De esta forma, el turismo se evalla segln su aporte al PIB, incluyendo como la inver-
sién de capital en el sector de viajes impacta en el medio ambiente (Yali et al., 2024).
La degradacion ambiental se cuantifica mediante emisiones de gases de efecto in-
vernadero, como el metano y el 6xido nitroso (Fan et al., 2024; Gan et al., 2024). Se
investigan patrones de consumo y uso energético para resaltar la importancia de la
eficiencia energética en la mitigacion de la degradacion ambiental. A través de ana-
lisis de datos de panel de paises de la eurozona, se resalta una relacion en forma de
U invertida entre el turismo y el PIB (Tsviliy et al., 2024). También se encontrd que la
inversién de capital no causa contaminacion del aire segun la causalidad de Granger
(Ekonomou y Halkos, 2024).

A su vez en regiones étnicas, existe un correlacién directa de 0.93 entre la cantidad
de empleados que laboran en el sector turistico y el crecimiento de este, por lo tan-
to, la oferta mejora la riqueza colectiva de la localidad (Wang, 2024; Zhou, 2024) y
asi se puede planificar un bucle vital de calidad adecuado para trabajar, vivir y viajar
(Wangy Yu, 2023).

Buhalis y Law (2008) y Busso (2016) indican que la economia digital desempefia un
papel importante en fortalecer la resiliencia econémica del sector turistico mediante
el uso de tecnologia, el crecimiento econémico dentro del turismo y el desarrollo del
capital humano. Estos tres factores muestran efectos umbral, lo que sugiere que
su impacto varia dependiendo de ciertos niveles o condiciones. Ademas, el modelo
espacial de Durbin revela que la economia digital no solo mejora la resiliencia eco-
ndémica del turismo en la localidad donde se implementa, sino que también puede
afectar negativamente la resiliencia turistica de las ciudades cercanas, posiblemente
al desviar recursos o atencién hacia donde la economia digital estda mas desarrolla-
da (Lu et al.,, 2024).

Los paises con economias basadas en el turismo tienden a ser pequefios, pero ex-
perimentan un crecimiento econémico mas rapido que otros subgrupos (Brau et al.,
2007; Brida et al., 2021; Castilho et al, 2021; Ekonomou y Halkos, 2024; Gonzalez
y Villegas, 2023; Lu et al.,, 2024; Molina et al., 2024; Park, 2024; Rasool et al.,, 2021;
Wang, 2024). El turismo, por lo tanto, se identifica como un factor determinante
del crecimiento econdmico que actia de manera independiente. Esta correlacion
positiva se mantiene incluso cuando se consideran otras variables, como el ingreso
per capita inicial y la apertura comercial (Brau et al., 2007). Ademas, se destaca que
los Estados pequefios solo logran un crecimiento acelerado cuando tienen una alta
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especializacion en turismo, lo que sugiere que la especializacion en este sector es
crucial para impulsar su desarrollo econémico (Brau et al., 2007).

El crecimiento del turismo tiene que ver con los flujos comerciales entre los paises
(Shan y Wilson, 2001), mismos que generan y atraen la demanda turistica (Tkalec,
2024) para que exista un gasto en la region (Oya et al., 2021).

Alhowaish (2016) y Louca (2006) definen la existencia de las relaciones a largo plazo
entre los ingresos del sector turistico y la llegada de turistas, en relacidén con tres
tipos de gastos del lado de la oferta: transporte y comunicaciones, hoteles y restau-
rantes, y publicidad y promocion. Los resultados indican que hay relaciones positi-
vas a largo plazo entre los ingresos turisticos y los gastos en hoteles, restaurantes, y
publicidad, con una causalidad bidireccional. Asimismo, hay una causalidad bidirec-
cional entre la llegada de turistas y el gasto en hoteles y restaurantes (Louca, 2006).

El auge del sector turistico ha traido consigo una serie de beneficios econémicos y
sociales. Esto incluye la creacién de nuevos puestos de trabajo, la entrada de divisas
extranjeras, el desarrollo de infraestructura, la inversién de capital, el crecimiento
socioecondmico y un incremento en la contribucion del turismo al PIB del pais que
se refleja en la balanza de pagos del turismo (Mir, 2018).

El impacto del turismo en la balanza de pagos puede ser ain mas significativo si
se considera la economia turistica en su totalidad, incluyendo industrias y sectores
relacionados. Tedricamente, la contribucion total del turismo se mide a través del
balance satélite del turismo (Diakomichalis y Diakomihalis, 2024; Frent y Frechtling,
2022; Odunga et al., 2020) y asi identificar y medir sus efectos econémicos que antes
no se detectaban en la economia de un pais, posibilitando una evaluacién mas pre-
cisa de su impacto (Neskovi¢, 2016).

Para entender la dindmica del turismo no solo deben revisarse datos cualitativos
(Brida et al., 2010; Durbarry, 2004; Kim et al., 2006; Schubert et al., 2011), sino tam-
bién es crucial revisar y analizar estudios e impactos de las balanzas de pagos con
respecto al turismo (Gajic et al., 2016; Mir, 2018; Neskovi¢, 2016).

Para abundar mas en este tema, la balanza de pagos puede entenderse como un re-
gistro detallado de todas las transacciones econdémicas entre los ciudadanos de un
pais y los residentes del resto del mundo durante un periodo especifico (NeSkovi¢,
2016), siendo la balanza de pagos “un registro contable que indica la situacién eco-
ndémicay financiera de un pais en comparacién con otros paises” (Celik et al., 2013, p.
86), de tal forma que el turismo internacional es la variable que afecta directamente
la balanza de pagos (Bolukbasi y Civcir, 2024; Celik et al., 2013).
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Ademas, la balanza de pagos depende de la presencia de actividades primarias,
secundarias y terciarias en la estructura de las economias individuales, el nivel al-
canzado de desarrollo econémico y la participacién en los flujos internacionales de
bienes, servicios, factores de produccién y flujos financieros (BodiroZa y Petkovig,
2015; Neskovi¢, 2016).

Ahora bien, con respecto al turismo, al ser una fuente importante de ingreso de
divisas (Brazales, 2021; Brazales et al., 2021; Brazales et al., 2022) y uno de los indi-
cadores de crecimiento, su funcionamiento se ve reflejado en su balanza de pagos
(BodiroZa y Petkovi¢, 2015). Las divisas ingresan a los territorios mediante la deno-
minada exportacion silenciosa o invisible (BodiroZa y Petkovi¢, 2015), es decir que
los paises importan consumidores que gastan en la localidad (Bodiroza y Petkovig,
2015).

Este tipo de exportacion ofrece varias ventajas frente a la exportacién tradicional de
bienes. Por un lado, algunos bienes y servicios, como el atractivo natural, cultural o
social de un pais, no pueden exportarse fisicamente, pero pueden monetizarse a
través del turismo. Estos elementos atraen a turistas y se venden indirectamente al
ofrecer productos turisticos a precios mas altos (Wirth et al., 2018). Por ejemplo, ven-
der productos como botellas de vino a turistas extranjeros dentro del pais, en lugar
de exportarlos, resulta en mayores ganancias debido a los precios mas altos y a la
ausencia de costos adicionales como el transporte, el seguro o a que no se dafian ni
perecen como los productos agricolas (BodiroZza y Petkovi¢, 2015).

Por tal motivo, el turismo es considerado una forma relativamente barata y sencilla,
y en ocasiones la Unica opcién, para obtener divisas necesarias para la inversion
en desarrollo. Dado que muchos paises enfrentan déficit en la balanza de pagos, el
turismo internacional puede ayudar a mitigar estos problemas y contribuir a pro-
porcionar los recursos financieros necesarios para el desarrollo econémico y social
(BodiroZa y Petkovi¢, 2015). El impacto del turismo en la balanza de pagos depende
de una evaluacion integral que tome en cuenta tanto los ingresos generados como
los vinculos e interacciones con otros aspectos de la estructura econémica. “La can-
tidad de ingresos en moneda extranjera de un pais debe ser superior a la cantidad
de gastos en moneda extranjera” (Celik et al., 2013, p. 86).

Ademas de impactar los activos de la balanza de pagos, el turismo también influ-
ye en los pasivos y en el gasto de los residentes que viajan al extranjero, lo cual
se considera como importaciones invisibles, mientras que el aumento del gasto de
los turistas extranjeros se ve como un factor positivo para la balanza de pagos, el
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gasto de los residentes en el extranjero se considera un factor negativo (Bodiroza y
Petkovi¢, 2015).

Cabe mencionar que, si bien el sector turistico puede generar ingresos y divisas para
el pais, esos beneficios no se traducen directamente en una mejora de la balanza
de pagos (Rasheed et al., 2019). Este fendbmeno puede relacionarse con la fuga de
divisas (Santoro, 1967) por ejemplo, para pagar importaciones de bienes y servi-
cios relacionados con el sector turistico (Mir, 2018; Rasheed et al., 2019), o que los
paises dependan en gran medida de la importacion de bienes de capital, materias
primas o tecnologia, lo cual puede neutralizar los ingresos que genera el turismo
(De Serpa, 2014; Girault, 1978; Rasheed et al., 2019); o bien el déficit comercial es-
tructural, dado que los ingresos provenientes del turismo pueden no ser suficien-
tes para compensar este desequilibrio y mejorar la balanza de pagos (Bodiroza
y Petkovi¢, 2015; Rasheed et al., 2019). Por ultimo, la distribucién desigual de los
beneficios del turismo en la economia también puede limitar su impacto positivo
(Rasheed et al., 2019).

El impacto del turismo en la balanza de pagos puede ser ain mas significativo si
se considera la economia turistica en su totalidad, incluyendo industrias y sectores
relacionados. Tedricamente, la contribucion total del turismo se mide a través del
balance satélite del turismo. Los expertos de organizaciones internacionales que
desarrollaron este balance, como la Organizacion Mundial del Turismo (OMT), sos-
tienen que permite identificar y medir los efectos econdmicos del turismo que antes
no se detectaban en la economia nacional. Gracias a este balance, hoy en dia es
posible evaluar con mayor precision el impacto del turismo (Bodiroza y Petkovig,
2015; De Serpa, 2014; Gaji¢ et al., 2016; Mir, 2018; NeSkovi¢, 2016; Rasheed et al.,
2019; Ventisette, 2019).

Cualquier punto que suba o baje en el turismo, afectard directa y proporcionalmente
la balanza de pagos de fofma significativa. Hay estudios que confirman la asociacién
y correlacion asimétrica entre la balanza de pagos a largo plazo y el turismo (Rafiq
etal., 2023), pero también el turismo puede corregir el desequilibrio en la balanza de
pagos (Jankovi¢ et al., 2022).

El objetivo de este estudio es medir los beneficios del crecimiento econémico del
turismo en la balanza de pagos turistica del Ecuador. Con base en la informacién
anterior, se propone la siguiente hipdtesis:

El crecimiento econémico del turismo beneficia la balanza de pagos turistica del
Ecuador, como se deriva del modelo de investigacion en la figura 1 (ver figura 1).

121

MEXICO



MEXICO

The Anadhuac Journal, Vol. 25, nam. 1, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n1.2726
e2726

Figura 1. Modelo de investigacién

Participacion del PIB, %

Empleados

Ventas totales, millones de Ingresos, millones de USD

USD
IR (impuesto sobre la renta) Crecimiento Balanza .
causado, millones de USD y economico turistica de -1 Egresos, millones de USD

del turismo

pagos

Activos, millones de USD

Saldo, millones de USD

Patrimonio, millones de USD

Numero de establecimientos
registrados en el Ministerio
de Turismo

Entradas internacionales

Fuente: elaboracion propia.

Los constructos de la variable crecimiento econémico del turismo son: participacion
en el PIB, %; empleados; ventas totales en millones de délares; impuesto a la renta
causado en millones de ddlares; activos en millones de délares; patrimonio en millo-
nes de ddlares; nimero de establecimientos registrados en el Ministerio de Turismo
(Mintur); utilidad neta; entradas internacionales.

Los constructos de la variable balanza turistica de pagos son: ingresos en millones
de délares; egresos en millones de délares; saldo en millones de délares.

De aqui se reformula la hipétesis de la siguiente manera:

H1: existe una relacion positiva y significativa entre el crecimiento econémico del
turismo y la balanza turistica de pagos en Ecuador.

2. Metodologia

La metodologia empleada en esta investigacion es de enfoque cuantitativo, longitu-
dinal y correlacional, y su objetivo es examinar la relacién entre el crecimiento eco-
ndémico del turismoy la balanza turistica de pagos en Ecuador. Se utilizaron métodos
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estadisticos para determinar la magnitud y direcciéon de esta relacion. Para ello, se
recopilaron datos de series de tiempo anuales en el periodo 2016-2023, lo que cons-
tituye la muestra del estudio. La herramienta principal fue el software estadistico
Stata, con el cual se realizé un anadlisis de correlacion de Pearson para evaluar la
asociacion lineal entre las variables, seguido de un analisis de regresion lineal simple
para cuantificar el impacto del crecimiento econémico del turismo sobre la balan-
za turistica de pagos. Se verificaron los supuestos de linealidad, independencia de
errores, homocedasticidad y normalidad de los residuos para asegurar la validez del
modelo de regresion. Esta metodologia permite inferir la relacion causal entre las
variables estudiadas y proporciona una base empirica para la formulacién de politi-
cas publicas en el sector turistico.

2.1 Muestra

La muestra consiste en series de tiempo, representados por los afios que van del
2016 al 2023 de la balanza de pagos del Ecuador y tomados de Corporacion Financie-
ra Nacional (2017, 2018, 2020, 2021, 2022, 2023), Superintendencia de Compafiias,
Valores y Seguros (2024) y Ministerio de Turismo Ecuador (2024b; 2024a; 2024c).
La variable independiente es crecimiento econémico del turismo, cuantificada por
nueve constructos (ver figura 1). La variable dependiente es la balanza turistica de
pagos, estudiada mediante tres constructos tomados de Celik et al. (2013); Ekono-
mou y Halkos (2024); Perles-Ribes et al. (2024), y Rafiqg et al. (2023).

La validez de los constructos se comprobd mediante el Alpha de Cronbach.

En la parte analitica del estudio se realizd un analisis detallado de los datos utilizan-
do el paquete estadistico Stata. El paso inicial consistio en realizar analisis de corre-
lacion de Pearson entre los indices estandarizados de las variables dependientes e
independientes. Posteriormente, se aplicd el andlisis de componentes principales
(PCA) a los items de datos estandarizados con el fin de generar indices representati-
vos para cada una de las variables investigadas.

Este enfoque permitié un examen exhaustivo de las relaciones entre los factores
clave, al tiempo que consolidaba los constructos subyacentes en medidas mas
concisas e interpretables para los fines del analisis. Los indices resultantes para el
crecimiento econdmico del turismo y la balanza de pagos del turismo se utilizaron
posteriormente en el analisis de regresion lineal, lo que permitié una evaluacion
detallada de las relaciones entre las variables de interés.
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2.2 Modelo econométrico

El modelo econométrico partié de la formula de regresion lineal simple representa-
daen laférmula 1:

Y=By+BX+¢ (1)
En donde:

+ Y=variable a predecir;

« X =variable que causa el cambio en variable “y"
* f,= intercepto

+ [, = coeficiente asociado a la variable de interés
+ &= perturbacion aleatoria

En la formula 1 se reemplaza por las variables implicitas en esta investigacién con
lo que se obtiene la formula 2. Es decir, se formulé el modelo econométrico de la
balanza turistica de pagos en funcion de crecimiento econémico del turismo, como
lo muestra la formula 2 a continuacion:

Balanza turistica de pagos = 3, + 5, Crecimiento economico del turismo + ¢ (2)
En donde:

* f3,=es la ordenada al origen, que representa el valor esperado de la balanza
turistica de pagos cuando el crecimiento econémico del turismo es igual a 0;

+ f3, = el coeficiente de la pendiente que representa cualquier cambio esperado
en el gasto turistico por cada unidad de cambio en el crecimiento econémico
del turismo.

« & = error aleatorio, que captura la variabilidad no explicada por la relacion
lineal simple entre las variables.

Posteriormente, se procedié a estandarizar las variables, cuyo promedio es igual a
ceroy su varianzay desviacién estandar es igual a 1.

3. Resultados

En la tabla 1 se presentan los datos de series de tiempo de una comparacién entre la
balanza turistica con la balanza de pagos del Ecuador, la participacién de los ingresos
y egresos de la balanza turistica en la balanza de pagos del Ecuador y las variaciones
interanuales tanto de la balanza de pagos turistica y del Ecuador (ver tabla 1).
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De la tabla 1 se observa un superdvit en la balanza de pagos turistica de 2016 a 2023,
ademas de las siguientes observaciones:

Ingresos: los ingresos de la balanza turistica son una parte significativa pero menor
en comparacion con los ingresos totales de la balanza de pagos del pais. Por ejem-
plo, en 2016, los ingresos turisticos representaron el 27.03% de los ingresos totales
de la balanza de pagos, mientras que en 2023 esta participacion fue del 25.33%.

Egresos: los egresos de la balanza turistica también son una porcioén considerable,
pero menor, de los egresos totales de la balanza de pagos. En 2016, los egresos tu-
risticos representaron el 26.31% de los egresos totales de la balanza de pagos y en
2023 esta participacion fue del 27.25%.

El saldo de la balanza turistica tiene una participacion variable en el saldo total de la
balanza de pagos del Ecuador. En 2016, esta balanza contribuy6 con el 30.82% del
saldo de la balanza de pagos, mientras que en 2023 esta participacion fue significa-
tivamente mas alta, alcanzando el 244.31%.

Las tasas de crecimiento interanual presentan fluctuaciones significativas en su
crecimiento interanual. Por ejemplo, en 2020, la balanza turistica experimenté una
caida del 70.55% en comparacién con el afio anterior, probablemente debido a la
pandemia de COVID-19. Sin embargo, en 2021 se recuper6 con un crecimiento del
213%. También muestra variaciones, pero con patrones diferentes. Por ejemplo, en
2020 la balanza de pagos del Ecuador se redujo un 68.61% respecto al afio anterior,
pero en 2022 tuvo un aumento significativo del 297.38%.

En la tabla 2 se presentan los datos de series de tiempo de los constructos de acuer-
do con el disefio de investigacién (ver tabla 2).

La consistencia interna de los cuestionarios se evalué mediante el coeficiente alfa
de Cronbach (se emplearon correlaciones entre items estandarizados debido a la
presencia de variables tanto categdricas como continuas).

El primer instrumento arrojé un alfa de Cronbach de 0.8910 (nUmero de items de la
escala: 9), y el segundo fue de 0.79 (nimero de items de la escala: 3). Estos valores
se encuentran dentro del rango aceptable de 0.7 a 0.9, lo que indica una buena con-
sistencia interna de las escalas utilizadas.
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3.1 Componentes principales

En las tablas 3y 4 se presentan los componentes principales no rotados de las varia-
bles estandarizadas, y en el apéndice (ver tabla 9 y tabla 10) los valores. Ver tabla 3,
tabla 4, y ver en el apéndice la tabla 9 y tabla 10).

Tabla 3. Componentes principales no rotados, variable crecimiento econémico del turismo

Componente | Valor propio | Proporcion | Acumulado
Comp1 5.149 0.572 0.572
Comp2 2.891 0.321 0.893
Comp3 0.635 0.071 0.964
Comp4 0.177 0.020 0.984
Comp5 0.107 0.012 0.995
Compb6 0.031 0.003 0.999
Comp7 0.010 0.001 1.000

Fuente: elaboracién propia.

Tabla 4. Componentes principales no rotados, variable balanza turistica de pagos

Componente | Valor propio Proporcién | Acumulado
Comp1 2.176 0.725 0.725
Comp2 0.782 0.261 0.986
Comp3 0.042 0.014 1.000

Fuente: elaboracién propia.
Nota: con PCA la varianza explicada para el indice de crecimiento econémico fue de .5721 y para el indice
de la balanza turistica fue de .7254.

3.2 Creacion de indices

En la tabla 5 se presentan los indices creados mediante PCA (ver tabla 5).
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Tabla 5. indices variables de crecimiento econémico del turismo y balanza turistica, Ecuador

Crecimiento econémico i
del turismo Balanza turistica

-1.353293 0.049956
0.1861669 0.3504564
1.526677 0.8203371

1.27801 0.6878681
-4.091766 -3.034786
-1.818738 -1.094461
1.418338 0.3723019
2.854605 1.848328

Fuente: elaboracién propia.

Se determina que los periodos en que el turismo crece, también crece la balanza
turistica favorable (superavit), sin embargo, también se presentan escenarios en los
que ambos indices son negativos, lo que proporciona una idea de la crisis turistica
aguda tanto a nivel de crecimiento como de ingresos generados. Adicionalmente, se
observan los siguientes fenémenos.

a) Crecimiento econémico del turismo:

+ Los valores positivos de los indices indican comportamientos favorables del
sector turistico en términos de crecimiento de la oferta, es decir, que el turis-
mo esta aportando de manera positiva al crecimiento econémico del pais en
el periodo analizado.

+ Losvalores negativos proponen contracciones del crecimiento econémico del
turismo. El valor de -4.091766 es particularmente extremo, lo que podria su-
gerir un periodo o region de crisis significativa en el turismo, posiblemente
afectado por factores como crisis econdmicas o desastres naturales.

b) Balanza turistica:

+ Los valores positivos muestran un superavit en la balanza, determinando que
Ecuador ha recibido mas ingresos por turismo del que sus residentes gastan
en el extranjero.
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+ Los valores negativos reflejan el déficit, indicando una predominancia del tu-
rismo emisor, fomentando la salida de divisas.

3.3 Comprobacion de hipotesis

A continuacion, se procedioé a la comprobacion de la hipotesis mediante el coeficien-
te de Pearson (ver tabla 6).

Tabla 6. Correlacion de Pearson

Correlacion Variables
Balanza turistica Crecimiento econémico
de pagos del turismo
Pearson Balanza turistica de 1 .9535
pagos
Crecimiento econémico .9535 1
del turismo
sig. 00027+

**% 5<0.001.

Fuente: elaboracion propia.

El coeficiente de correlacion de Pearson (r) es .9535, lo que indica una correlacién
positiva muy fuerte entre el crecimiento econémico del turismo y la balanza tu-
ristica de pagos en Ecuador. La correlacion positiva sugiere que a medida que el
crecimiento econémico del turismo aumenta, también lo hace la balanza turistica
de pagos.

Significancia estadistica: p-value es el nivel de significancia de .0002, menor que el
tipico umbral de significancia del 0.05, indicando que la correlacion observada es
estadisticamente significativa. Esto sugiere que la relacién observada es poco pro-
bable que haya ocurrido por azar.

3.3.1 Causas

Incremento en el turismo: un crecimiento en el turismo podria aumentar el ingreso de
divisas, mejorando asi la balanza turistica de pagos. Inversiones en infraestructura
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turistica: Inversiones en infraestructura y servicios turisticos pueden atraer mas tu-
ristas, incrementando los ingresos econdémicos.

3.3.2 Efectos

Mejora en la balanza de pagos: una balanza turistica positiva puede contribuir a una
mejora general en la balanza de pagos del pais, fortaleciendo la economia nacional.

Incentivos para politicas de turismo: un vinculo fuerte y significativo podria llevar a po-
liticas gubernamentales que promuevan el crecimiento del turismo como un motor

econdémico.

A continuacion, la tabla 7 muestra la comprobacion de la hipotesis planteada (ver
tabla 7). La comprobacion de la hipétesis esta respaldada por los datos de la signifi-
cancia menor al 0.05 y el coeficiente de Pearson.

Tabla 7. Comprobacién de hipétesis

HIPOTESIS

COEFICIENTE

P-VALUE

HIPOTESIS

H1 (+)
Crecimiento econdmico del turismo >
Balanza turistica de pagos

. 9535

.0002***

Respaldada

##% <0.001.

Fuente: elaboracién propia.

3.4 Andlisis de regresion lineal

El impacto del crecimiento econémico del turismo en la balanza turistica de pagos
se analiza a través de los resultados de la regresién lineal en la tabla 8 (ver tabla 8).
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Los resultados muestran una relacién positiva y estadisticamente significativa entre
el crecimiento econdmico del turismo y la balanza turistica de pagos en Ecuador. Las
implicaciones de estos hallazgos sugieren que fomentar el turismo podria ser una
estrategia clave para mejorar la balanza de pagos y fortalecer la economia nacional.

3.4.1 Interpretacion de la regresion lineal

a) Coeficientes

+ Coeficiente del crecimiento econdmico del turismo: El coeficiente es .619, lo
que implica que, por cada unidad de incremento en el crecimiento econémico
del turismo, la balanza turistica de pagos aumenta en aproximadamente 0.62
unidades. Significancia: El valor p asociado a este coeficiente es 0.000, lo que
indica que el efecto es altamente significativo.

+ La constante es practicamente cero, sugiriendo que cuando el crecimiento
econémico del turismo es cero, la balanza turistica no presenta un valor pre-
decible significativo por si sola en el contexto del modelo.

b) Ajuste de modelo

* R-cuadrado (R?): un Rz de 0.9091 indica que aproximadamente el 90.91% de la
variabilidad en la balanza turistica de pagos se explica por el crecimiento eco-
némico del turismo. Esto sugiere un ajuste excelente del modelo a los datos.

c) Significancia global del modelo:

+ Prob > F: la probabilidad asociada al estadistico F es 0.0002, indicando que el
modelo en su conjunto es estadisticamente significativo.

d) Supuestos del modelo

El modelo present6 los siguientes parametros para validar los supuestos:
Multicolinealidad (VIF=1.00). Heterocedasticidad con un valor de Breusch-Pagan
p-value>.05, por lo que se acepta la HO de homocedasticidad. Normalidad en los
errores con un p-value >.05 en la prueba de Jarque Bera e independencia en
los errores con una correlacién de practicamente cero (=-.0000) entre los errores
y la variable independiente.

e) Causas

+ Desarrollo del sector turistico: el crecimiento econémico del turismo podria
ser impulsado por politicas gubernamentales favorables, inversion en infraes-
tructura turistica y marketing internacional.

133

MEXICO




MEXICO

The Anadhuac Journal, Vol. 25, nam. 1, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n1.2726
e2726

+ Atractivo de Ecuador como destino: factores culturales, naturales y climaticos
que atraen a turistas internacionales.

f) Efectos

+ Impacto econdmico positivo: el crecimiento en el turismo puede llevar a un
aumento en los ingresos del pais, mejoras en la infraestructura, y creacién de
empleo.

+ Sostenibilidad y conservacion: un aumento en el turismo sostenible podria
incentivar politicas de conservacién ambiental y cultural.

4. Conclusiones

Alo largo de los afios, los ingresos turisticos han representado aproximadamente
el 27.03% de los ingresos totales de la balanza de pagos, mientras que los egresos
turisticos han representado alrededor del 26.72% de los egresos totales. El saldo
acumulado de la balanza turistica representa el 53.69% del saldo total de la balanza
de pagos, lo que indica su relevancia econémica para el pais.

La balanza turistica tiene una influencia significativa en la balanza de pagos de Ecua-
dor, con un impacto variable pero, por lo general, positivo. Las fluctuaciones inte-
ranuales reflejan tanto la volatilidad del sector turistico como la resiliencia de la
economia ecuatoriana frente a factores externos.

Los resultados de este estudio destacan una fuerte relacién positiva entre el creci-
miento econdmico del turismo y la balanza turistica de pagos en Ecuador, lo cual
tiene importantes implicaciones para las politicas econémicas y del ramo del pais. El
coeficiente de correlacion de Pearson de 0.9535 indica una correlacién muy fuerte y
estadisticamente significativa entre las dos variables, sugiriendo que el crecimiento
del sector turistico se asocia directamente con mejoras en la balanza de pagos del
sector. Este hallazgo es consistente con la literatura existente que resalta la impor-
tancia del turismo como motor econémico en economias emergentes.

El analisis de regresion lineal simple revela que el crecimiento econémico del turis-
mo tiene un coeficiente de 0.619, lo que implica que un incremento de una unidad
en esta variable se traduce en un aumento de aproximadamente 0.619 MM USD en
la balanza turistica de pagos. Con un R-cuadrado de 0.9091, el modelo explica el
90.91% de la variabilidad en la balanza turistica de pagos, lo que sugiere un ajuste
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excelente y refuerza la robustez de los resultados. El analisis de regresién indica que
un aumento en el crecimiento del turismo esta asociado con mejoras en la balanza
de pagos, destacando la importancia de este sector como generador de ingresos.
Sin embargo, es imperativo que las politicas publicas se disefien para abordar los
desafios que pueden surgir, tales como la inflacion y la competencia entre el consu-
mo local y el destinado a los turistas. Esto garantizara que las ganancias del turismo
se distribuyan de manera justa entre todos los sectores de la economia.

Los resultados obtenidos en este estudio son consistentes con la literatura que sos-
tiene que el crecimiento del turismo ejerce una influencia positiva en la balanza
turistica de pagos. Este impacto se refleja en la generacion de divisas y el estimulo al
desarrollo econémico regional. No obstante, es crucial evaluar tanto los beneficios
como los posibles efectos adversos del crecimiento turistico.

Es importante destacar que el analisis también sugiere ciertas limitaciones, como
el tamafio reducido de la muestra, que puede afectar la generalizacidn de los resul-
tados. Ademas, el modelo no considera otras variables potencialmente influyentes,
como politicas gubernamentales, fluctuaciones en el tipo de cambio o eventos inter-
nacionales que podrian impactar el turismo y, por ende, la balanza de pagos. Futu-
ras investigaciones podrian expandir el modelo para incluir mas variables y analizar
periodos mas extensos para validar estos hallazgos.

El estudio concluye que existe una relacién positiva y significativa entre el crecimien-
to econdmico del turismo y la balanza turistica de pagos en Ecuador, evidenciando
el papel crucial del sector turistico en la economia nacional. Los hallazgos indican
que el fomento del crecimiento en el turismo no solo tiene el potencial de mejorar
la balanza de pagos del pais, sino que también puede actuar como un catalizador
para el desarrollo econédmico general. Las politicas gubernamentales que apoyan el
desarrollo del turismo, a través de inversiones en infraestructura, promocién inter-
nacional y el establecimiento de un entorno favorable para el turismo, pueden ser
altamente efectivas para maximizar estos beneficios.

4.1 Implicaciones tedricas

El presente articulo aporta valiosas contribuciones al cuerpo tedrico existente sobre
la relacién entre el turismo y el desempefio econémico en economias emergentes,
en especifico en el contexto ecuatoriano. Teéricamente, los hallazgos corroboran
la teoria del desarrollo econémico basada en el turismo (TEDT), que postula que
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este puede ser un motor significativo para el crecimiento econémico, en especial
en paises con recursos naturales y culturales atractivos. La fuerte correlacion ob-
servada entre el crecimiento econdémico del turismo y la balanza turistica de pagos
refuerza la premisa de que el turismo no solo actia como una fuente directa de
ingresos, sino también como un impulsor indirecto del desarrollo econémico gene-
ral. Ademas, este estudio destaca la importancia de la economia del turismo en la
configuracion de las politicas econémicas y sugiere que el fortalecimiento de este
sector puede tener efectos multiplicadores positivos en otras areas de la economia.

4.2 Implicaciones practicas

Desde una perspectiva practica, los resultados de este estudio ofrecen informacién
critica para los responsables de la formulacién de politicas en Ecuador. El vinculo
positivo entre el crecimiento econémico del turismo y la balanza turistica de pagos
sugiere que la inversién en el sector turistico puede ser una estrategia efectiva para
mejorar la balanza de pagos del pais.

Las implicaciones practicas incluyen: politicas de inversion, promocién internacio-
nal, diversificacién del producto turistico y cooperacién publico-privada.

4.3 Futuras investigaciones

Este estudio proporciona un punto de partida sélido para futuras investigaciones en
el campo del turismo y su impacto econdmico en Ecuador y otros paises similares.
Algunas direcciones para futuras investigaciones incluyen las que a continuacion se
mencionan:

a) Ampliacién del periodo de estudio: incluir un periodo de estudio mas largo para
observar tendencias a largo plazo y analizar como las fluctuaciones econémicas
globales afectan la relacidn entre turismo y balanza de pagos.

b) Andlisis de variables adicionales: incluir variables adicionales en el modelo, como
politicas gubernamentales especificas, tipos de cambio, fluctuaciones economi-
cas globales y factores socioecondmicos que puedan influir en el turismo.

¢) Comparacion internacional: realizar estudios comparativos con otros paises de
la region para evaluar similitudes y diferencias en el impacto del turismo en la
balanza de pagos.
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d) Estudios de caso cualitativos: complementar el analisis cuantitativo con estudios
de caso cualitativos que exploren cémo las comunidades locales perciben el im-
pacto del turismo y las politicas relacionadas.

e) Impacto del turismo sustentable: investigar el impacto a largo plazo del turis-
mo sustentable en la economia, evaluando como las practicas sostenibles pue-
den mejorar no solo la balanza de pagos, sino también la calidad de vida de las
comunidades locales.

Al explorar estas areas, los futuros estudios pueden proporcionar una comprensién
mas completa y matizada del papel del turismo en el desarrollo econémico, permi-
tiendo la formulacion de politicas mas efectivas y sostenibles en el sector.

@@@@ Esta obra se distribuye bajo una Licencia Creative Commons
Atribuciéon-NoComercial-Compartirigual 4.0 Internacional.
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Apéndice

Tabla 9. Valores componentes principales no rotados. Variable crecimiento econémico del turismo

Variable Comp1 | Comp2 | Comp3 | Comp4 | Comp5 | Comp6 | Comp?7

Participacién PIB, % 0.405 0.169 -0.094 0.505 -0.439 0.141 -0.413

Empleados 0.417 0.104 0.013 -0.582 0.104 0.624 -0.244

Ventas totales, 0.424 0.128 0.068 -0.146 0.201 -0.680 -0.322
millones de USD

IR causado, millones 0.206 -0.292 0.916 0.081 -0.088 0.025 0.067
de USD

Activos, millones de 0.237 0.486 0.031 0.374 -0.028 0.147 0.314
usb

Patrimonio, millones 0.322 -0.384 -0.158 0.262 0.291 0.177 0.462
de USD

Establecimientos 0.189 0.522 0.109 -0.085 0.393 -0.107 0.334
registrados en Mintur

Utilidad neta 0.394 -0.192 -0.231 -0.345 -0.566 -0.249 0.435
Entradas 0.298 -0.407 -0.238 0.210 0.434 -0.025 -0.221

internacionales

Fuente: elaboracién propia.

Tabla 10. Valores componentes principales no rotados. Variable balanza turistica de pagos

Variable Comp1 | Comp2 | Comp3
Ingresos, MM USD 0.620 -0.433 0.655
Egresos, MM USD 0.664 -0.156 -0.732
Saldo, MM USD 0.419 0.888 0.191

Fuente: elaboracion propia.
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Resumen

Este estudio analiza el uso de datos digitales en la toma de decisiones y la gestién empresarial
en el drea metropolitana de San Salvador (AMSS). Se justifica por la digitalizacién y la necesidad
de optimizar la competitividad empresarial, e investiga cémo las empresas utilizan datos
para mejorar su desempefio. Mediante un enfoque metodoldgico cuantitativo y transversal,
se aplicaron encuestas a 286 empresas de distintos tamafios y sectores para medir las
variables de nivel de digitalizacidn, calidad de los datos, capacitacion del personal e inversion
en tecnologia. Los hallazgos evidencian una brecha digital significativa: mientras el 93.5% de
las grandes empresas implementa andlisis de datos, solo el 35.9% de las microempresas lo
hace. Entre las barreras encontradas, sobresalen la falta de capacitacion, la infraestructura
deficiente y la baja inversion tecnoldgica. Se concluye que la digitalizacién no garantiza, por si
sola, la toma de decisiones basada en datos si no va acompafiada de inversion estratégica en
herramientas de gestion y formacidn del talento humano. Se sugiere desarrollar investigaciones
sobre estrategias de digitalizacién para microempresas y sobre cémo impacta la inversién en
tecnologia en la competitividad empresarial.

Palabras clave: datos digitales, toma de decisiones, gestion empresarial, gestion de datos,
San Salvador.
Clasificacion JEL: M15, L21, C25, 033.

Abstract

This study examines the application of digital data in decision-making and business
management within the Metropolitan Area of San Salvador (AMSS). Justified by the increasing
digitalization and the need to enhance business competitiveness, this investigation examines
how companies utilize data to improve their performance. The methodology employed a
quantitative and cross-sectional approach, applying surveys to 286 companies across different
sizes and economic sectors. Variables such as digitalization level, data quality, staff training,
and investment in technology were measured. Findings reveal a significant digital gap: while
93.5% of large companies implement data analysis, only 35.9% of microenterprises do so. The
primary barriers identified include a lack of training, inadequate infrastructure, and limited
technological investment. The study concludes that digitalization alone does not ensure data-
driven decision-making without strategic investment in management tools and workforce
training. It is recommended to research digitalization strategies for microenterprises and the
impact of technology investment on business competitiveness.

Keywords: Digital data, decision making, business management, data management, San Salvador.
JEL Classification: M15, L21, C25, 033.
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1. Introduccion

La literatura sugiere que la adopcion de tecnologias para la gestion de datos re-
sulta esencial para optimizar la toma de decisiones y fortalecer la competitividad
empresarial. No obstante, autores como Soledispa-Rodriguez et al. (2021) plantean
que persiste una brecha de conocimiento respecto a si las empresas, dependiendo
de su tamafio, comprenden plenamente la relevancia estratégica del uso de datos
y su impacto en los procesos de decision. Identificar estos factores resulta crucial
para comprender los desafios y las oportunidades en la gestién de datos, un trabajo
que incluye considerar aspectos determinantes como la inversién tecnologica y la
disponibilidad de personal capacitado, asi como la calidad y la digitalizacion de los
datos. Este andlisis facilitara la formulacion de estrategias orientadas a fortalecer
las capacidades empresariales y, por tanto, promovera su desarrollo y mejorara su
competitividad.

Este estudio tiene como objetivo explorar como las empresas del area metropolita-
na de San Salvador (AMSS) estan utilizando los datos digitales generados a partir de
sus actividades para la toma de decisiones y la gestion empresarial. En cuanto a los
objetivos especificos, se establecen los siguientes:

a) Explorar cémo las empresas del AMSS utilizan los datos digitales en sus procesos
de toma de decisiones y gestién empresarial para, asi, identificar tendencias ge-
nerales y practicas comunes.

b) Examinar el nivel de digitalizacién y la calidad de los datos manejados por las
empresas del AMSS, asi como su relacién con la capacitacién del personal y la
inversién en tecnologia.

¢) ldentificar posibles diferencias en el uso de datos y en los niveles de digitaliza-
cién, capacitacion y tecnologia segin el tamafio de las empresas y, asi, generar
informacion preliminar para futuras investigaciones.

d) Orientar estudios futuros sobre un fendmeno poco investigado en el contexto
salvadorefio.

El estudio se circunscribe al AMSS por su peso econdmico y alta concentracion em-
presarial, lo que permite analizar con mayor precision cémo las organizaciones
locales gestionan y utilizan los datos en sus decisiones.
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2. Revision de literatura

2.1 Contexto general del problema

En la actualidad, las empresas almacenan grandes volimenes de datos y emplean
diversas tecnologias para gestionarlos. Sectores como la banca, los seguros, las tele-
comunicacionesy la logistica dependen de sistemas que procesan millones de tran-
sacciones diarias.

Segun Jafari-Sadeghi et al. (2021), los datos constituyen la base del conocimiento,
pero por si solos no generan acciones. Es necesario convertirlos en informacion util
parala toma de decisiones. En este sentido, la gestion de datos desempefia un papel
clave al transformar grandes volimenes de informacién en insumos estratégicos
para la competitividad empresarial.

Sin embargo, no todas las empresas logran aprovechar estos datos de manera
eficiente. Bu (2025) resalta que “si bien la recolecciéon de datos es un componente
esencial en las cadenas de valor globales (GVC, por sus siglas en inglés), el verdadero
valor se genera en las etapas estratégicas de analisis y aplicacion de la informacién
[..]1 enlugar de la simple acumulacién de datos sin procesamiento o integracion en
la toma de decisiones”.

En todo el mundo, la inversion en tecnologias para gestionar datos ha crecido a una
tasa anual del 11.2% entre 2017 y 2022, con un aumento del 35.3% en 2022 con
respecto al 2017 (NetBase Quid, 2024). Asimismo, en 2022, segun detalla McKinsey
& Company Survey (2024), el 59% de las empresas estadounidenses utilizaba inteli-
gencia artificial en sus operaciones, una cifra que refleja la importancia creciente de
tecnologias basadas en datos para la gestién empresarial.

En este contexto Jafari-Sadeghi et al. (2021), plantea que la transformacién digital
efectiva requiere implementar sistemas que optimicen el valor de los datos vy,
de este modo, favorezcan la toma de decisiones informadas y mejoren tanto la
eficiencia operativa como la comprension del mercado. Asimismo, estos autores
sefalan que la transformacion digital y la gestion de datos son cruciales en un pa-
norama tecnoloégico global en constante evolucidon, marcado por avances como
el big data, la inteligencia artificial y el blockchain. Estas tecnologias permiten a
las organizaciones obtener perspectivas valiosas y tomar decisiones estratégicas
con mayor precisién. Como apuntan Avila-Guerrero et al. (2023) y Jafari-Sadeghi
et al. (2021), la gestion eficaz de datos y tecnologias disruptivas otorga ventajas
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competitivas y diferencia a las empresas. De forma complementaria, Kraus et al.
(2022) sostienen que estos beneficios solo se materializan cuando la transfor-
macion digital se integra a una estrategia organizacional claray se acompafia de
capacidades internas como liderazgo, gestién del cambio y analisis de datos. En
esa misma direccién, Alkhaldi (2024) afirma que el impacto positivo de la trans-
formacion digital en la innovacion y la eficiencia depende de su articulacion con
una cultura organizacional orientada a datos y con una inversion y capacitacion
tecnolégica adecuadas.

Por su parte, Echeverri et al. (2018) subrayan que la gestién de datos trasciende la
simple manipulacién de estos, pues abarca la gestion del conocimiento dentro de
las organizaciones. Asi, adoptar practicas efectivas en este ambito potencia la creati-
vidad y refuerza la competitividad empresarial. En consecuencia, la correcta gestiéon
de datos depende de dirigir y ejecutar con precision cémo se recopilan, procesan y
almacenan, ya que la calidad de estos influye directamente en los resultados obte-
nidos. Estudios como el de Tobalina-Pulido y Gonzalez-Pérez (2020) han propuesto
medidas para evaluar la calidad de los datos, un proceso en el que destacan varia-
bles como la incertidumbre y la inexactitud.

Por un lado, en el ambito empresarial, la transformacién digital ha generado un
cambio en la forma en que las empresas utilizan los datos para fines estratégicos.
Segun Rosario y Dias (2023), el marketing basado en datos mejora las relaciones
con los clientes al permitir decisiones informadas y contenido personalizado. Igual-
mente, Heubeck (2023) sostiene que la transformacion digital impacta de manera
positiva en el desempefio empresarial.

Por otro lado, en el sector bancario, la adopcién de tecnologias de la industria 4.0 ha
optimizado los modelos de negocio y mejorado la experiencia del cliente, ademas de
impulsar la eficiencia operativa, seglin destacan Bueno et al. (2024).

En el sector publico, un estudio realizado en los Paises Bajos demostro6 que la alfabe-
tizacion en datos mejora el desempefio de las agencias gubernamentales, ya que la
capacidad de gestionar informacién ha tenido un impacto positivo tanto en la toma
de decisiones como en la eficiencia de los servicios publicos (Ongena, 2023).

En sintesis, la gestion de datos, la transformacién digital y el fortalecimiento del
talento humano son clave para impulsar decisiones estratégicas, fomentar la inno-
vacion y generar ventaja competitiva.
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2.2 Importancia del uso de datos en la
gestion empresarial

La gestion empresarial abarca procesos y técnicas para dirigir una organizacion, de
modo que pueda garantizarse su sostenibilidad y crecimiento en un entorno compe-
titivo. Su finalidad es optimizar recursos y coordinar esfuerzos para cumplir metas
con eficiencia y efectividad.

Autores como Soledispa-Rodriguez et al. (2021) sostienen que la gestién empre-
sarial implica aplicar diferentes técnicas y herramientas para dirigir una organi-
zacién, de modo que los recursos puedan utilizarse eficientemente para alcanzar
sus objetivos, entre los que destacan la eficiencia, la competitividad, la innova-
cion y la sostenibilidad a largo plazo. Por tanto, se trata de un proceso que im-
plica planificar, organizar, dirigir y controlar los recursos humanos, financieros,
tecnolégicos y materiales.

Estos mismos autores concluyen que los datos y las tecnologias de la informacién
y la comunicacion (TIC) mejoran significativamente la gestion empresarial, ya que
permiten analizar la informacién generada por la organizacion, lo cual facilita tomar
decisiones, identificar debilidades y oportunidades, y mejorar la eficiencia operativa.
Su estudio, centrado en pequefias y medianas empresas (pymes), revela que anali-
zar grandes volumenes de datos permite a estas firmas adaptarse con rapidez a las
condiciones del mercado e incrementar asi su competitividad.

En el contexto de la gestién empresarial basada en datos, Castro Rozo (2013) se-
flala: “Toda actividad puede ser medida por medio de indicadores que enfocados a
la toma de decisiones sean sefiales para monitorear la gestiéon”. Es decir, como los
indicadores aportan parametros necesarios sobre el estado de un proceso o evento
en un momento especifico, permiten medir, predecir y actuar en funcion de las ten-
dencias observadas.

De manera especifica, los indicadores de gestion empresarial se orientan hacia
elementos cruciales de la administracién que, como la satisfaccién del cliente y el
monitoreo de procesos, posibilitan identificar oportunidades de mejora. Su éxito,
segln Castro Rozo, depende de la calidad de los datos y de que estos se gestionen
correctamente.
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2.3 Datos, informacion y gestion de datos

Los datos se refieren a hechos, transacciones y eventos registrados, pero por si
solos no explican el porqué de las cosas. Como apunta Marchionini (2023), los
datos son “reflejos atdmicos y granulares de la realidad”, que se caracterizan por
ser contables, computables y bien definidos. Bokulich y Parker (2021) profundi-
zan en el concepto de datos como “representaciones que son el producto de un
proceso de investigacién y deben ser evaluados en términos de su adecuacién
o idoneidad para propdésitos especificos”. Segln este planteamiento, siempre
resulta importante considerar qué informacion proporcionan los datos, como
pueden usarse y qué debe hacerse para que incluyan informacién mas util. En la
misma linea, Garcia Jiménez et al. (1994) sostienen que el dato es el resultado de
un proceso de elaboracion, es decir, debe ser construido y gestionado para que
pueda usarse con efectividad.

Por su parte, Vilches (2020) define los datos como informacion recolectada, ob-
servada o creada con el fin de analizarse para generar resultados originales. En
su estudio, Vilches distingue entre datos cuantitativos, que representan numéri-
camente fendbmenos o individuos, y datos cualitativos, que proporcionan informa-
cién sobre la existencia y las propiedades de una realidad. Ambos tipos de datos
pueden presentarse en diversos formatos, fisicos o digitales, y requieren un trata-
miento adecuado para su analisis.

En este sentido, Mora (2025) defiende la necesidad de contar con datos abiertos
para poder analizar, estudiar y desarrollar modelos apropiados y operativos dentro
de la ciencia de datos. Aunque los avances tecnolégicos han permitido acceder a
grandes volUmenes de datos, si estos se gestionan de manera ineficiente, puede
resultar complejo extraer la informacion relevante. Por su parte, entre otros autores
que conceptualizan la informacion, In y Lee (2017) consideran que esta es el signifi-
cado que se extrae de los datos tras su procesamiento y correcta presentacion.

Desde esta perspectiva, puede ser dificil interpretar los datos organizados inadecua-
damente. Por ejemplo, autores como Marchionini (2023) insisten en que la informa-
cién es contextual y aplicable, lo que facilita su uso en la toma de decisiones.

Comprender la diferencia entre datos e informacion se torna fundamental para
abordar la gestion de datos, que implica recolectarlos, organizarlos, almacenar-
los y mantenerlos de manera estructurada y eficiente. En este contexto, Jafari-
Sadeghi et al. (2021) subrayan que la gestion de datos es esencial para asegurar
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la eficiencia operativa y para proporcionar informacion precisa dirigida a la toma
de decisiones informada. A su vez, Portilla-Romero (2017) destaca que una ges-
tion eficaz de los datos facilita la transformacion digital de las organizaciones, al
permitir el desarrollo de nuevos productos y servicios. En sectores como el co-
mercio electrénico, Popa et al. (2018) sefialan que la gestion de grandes volume-
nes de datos repercute directamente en la reduccion de costos y en el aumento
de la rentabilidad.

2.4 Fases de la gestion de datos

La literatura llega al consenso de que una gestion de datos adecuada abarca las
cinco fases que se explican a continuacién.

2.4.1 Recopilacién y extraccion de datos

Este proceso implica recolectar datos desde multiples fuentes internas y externas,
como registros transaccionales, encuestas, redes sociales, sensores o bases de da-
tos. La extraccidon se enfoca en recuperar informacion especifica y relevante. En el
sector industrial, Raptis et al. (2019) destacan el uso de manipuladores robéticos y
dispositivos lloT como fuentes de datos. De forma complementaria, Mishrif y Khan
(2023) analizaron cdmo pymes en Oman recurrieron a encuestas en linea, redes
sociales y software especializado durante la pandemia para recopilar datos, mejorar
el conocimiento del cliente y adaptar sus operaciones con agilidad.

2.4.2 Procesamiento y limpieza de datos

Esta etapa del preprocesamiento busca corregir errores, duplicados e inconsis-
tencias para asegurar la calidad, precision y confiabilidad de los datos antes de
su analisis. Como sefalan Beg y Hussain (2023), la calidad de los datos es crucial
para garantizar decisiones confiables. En contextos como el latinoamericano,
donde existen limitaciones estructurales en la gestiéon informacional, la actuali-
dad de los datos resulta especialmente critica. Hagele et al. (2025) proponen una
métrica probabilistica para identificar resefias desactualizadas, demostrando
que el uso de datos obsoletos puede distorsionar las decisiones y afectar la sa-
tisfacciéon del cliente. Esto refuerza la necesidad de aplicar estandares rigurosos
en la gestién de datos, especialmente en procesos empresariales dependientes
de informacion confiable.
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2.4.3 Transformacién y almacenamiento de datos

Las tecnologias de almacenamiento de datos permiten conservar la informacién de
forma eficiente, segura y accesible para su posterior uso. En esta etapa, es crucial
asegurar que estos se guarden en formatos compatibles y optimizados, ya sea en
bases de datos, almacenes de datos o plataformas en la nube. Tecnologias como
los data warehouses consolidan informacién proveniente de multiples fuentes, fa-
cilitando su analisis. Garani et al. (2023) muestran como sistemas |oT para control
de acceso, que registran entradas y salidas del personal, se integran en almacenes
datos y permiten extraer informacion clave para optimizar la gestién del capital hu-
mano y mejorar la productividad.

2.4.4 Andlisis e interpretacion de datos

Mientras el analisis permite categorizar y resumir los datos para responder pre-
guntas relevantes, la interpretacién genera conclusiones Utiles. En el &mbito em-
presarial, estas herramientas posibilitan identificar patrones y comportamientos
emergentes para una toma de decisiones informada. En su estudio sobre las pymes
francesas, Kallmuenzer et al. (2024) demuestran que estas pymes utilizan tecnolo-
gias digitales para optimizar sus procesos, de modo que logran mejorar su conexion
con los clientes y aumentar su competitividad mediante herramientas como la ges-
tién de relaciones con el cliente (CRM) y el andlisis de redes sociales.

2.4.5 Toma de decisiones basada en datos

La toma de decisiones se define como el proceso mediante el cual una persona o grupo
selecciona una opcion entre varias alternativas para resolver un problema o alcanzar
un objetivo. Segun el planteamiento de Simon (1947), este proceso incluye: identificar
el problema, buscar informacion relevante, generar alternativas, evaluar esas alternati-
vasy, finalmente, elegir la opcién mas adecuada. Esta estructura es retomada por Cao
et al. (2021), quienes enfatizan que la toma de decisiones puede considerarse como
“elegir entre varias alternativas”. Por su parte, el trabajo de Diestra Quinto et al. (2021)
define la toma de decisiones gerenciales como un proceso que comienza con la iden-
tificacion de un problema y concluye con la ejecucion de acciones para solucionarlo;
segun estas autoras, esto implica obtener informacion, tomar una decision, llevarla a
caboy, por ultimo, evaluar su impacto en el desempefio de la empresa. De forma simi-
lar, Bravo Cobefia et al. (2018) afirman que tomar decisiones constituye un elemento
importante en la planeacion estratégica de una organizacion.
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En este contexto, la toma de decisiones basada en datos se convierte en una he-
rramienta esencial para garantizar la objetividad y precisién del proceso. Los datos
generan informacién valiosa que sirve como base sélida para desarrollar conoci-
mientos relevantes y fundamentados. Desde este punto de vista, Castro Rozo (2013)
sostiene que la informacion resulta esencial en el proceso de toma de decisiones,
pues se convierte en el medio que transforma los datos en acciones concretas. En
su trabajo, plantea que las decisiones basadas en datos garantizan que las opciones
elegidas estén fundamentadas en informacion verificable y, por ello, reducen la de-
pendencia de intuiciones o conjeturas.

Este enfoque conduce a decisiones mas objetivas y racionales que minimizan el
impacto de los sesgos y mejoran la precision. Al respecto, Heredia Rico y Vilalta
Alonso (2009) recalcan la importancia de fundamentar las decisiones en hechos
verificables, en contraste con el uso de intuiciones, y destacan que uno de los
principios de la gestion de calidad es el enfoque basado en hechos. Por tanto,
esta manera de tomar decisiones basada en datos permite trascender la expe-
riencia subjetiva al fundamentar las decisiones en evidencia y andlisis. En la mis-
ma linea, Cao et al. (2021) afirman que las decisiones apoyadas en datos ayudan
a identificar patrones y tendencias que podrian no ser visibles de otro modo, lo
que permite mejorar la planificacion estratégica y hacer mas eficaz la resolucion
de problemas.

Asi, el uso de datos confiables no solo respalda decisiones mas fundamentadas,
sino que también refuerza la competitividad organizacional en entornos digitales.

3. Materiales y método

3.1 Disefio del estudio

Este estudio adopta un enfoque cuantitativo y transversal con el objetivo de ana-
lizar el uso de datos digitales en la toma de decisionesy la gestién empresarial en
el area metropolitana de San Salvador (AMSS). La recoleccién de datos se realiz6
en un solo momento temporal con el fin de identificar patrones en la digitaliza-
cion empresarial y su impacto en la eficiencia operativa.
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3.2 Poblacion y muestra

La poblacién de estudio estuvo integrada por empresas del AMSS registradas en
el Banco Central de Reserva de El Salvador hasta diciembre de 2023. Esta regién
concentra una proporcion significativa del sector empresarial salvadorefio, lo que la
hace relevante para comprender la adopcién de tecnologias digitales en la gestiéon
empresarial.

Se selecciond una muestra de 286 empresas para la cual se utilizo la férmula para
poblacion finita, estableciendo un nivel de confianza del 95% y un margen de error
del 6%. La muestra se distribuyé tal como detalla la tabla 1 (ver tabla 1).

Tabla 1. Tipos de empresas de la muestra

Tipos de empresa Porcentaje
Microempresas 64.3
Grandes empresas 21.7
Pequefias y medianas empresas (pymes) 14.0

Fuente: elaboracion propia.

Para mejorar la representatividad, se aplicd un sistema de ponderacion conside-
rando el tamafio de las empresas y los sectores econémicos en los que operan, de
acuerdo con los criterios establecidos por el Banco Central de Reserva de El Salvador
(BCR, 2018).

3.3 Variables de estudio

Las variables medidas en este estudio fueron seis:

+ Uso de datos en la toma de decisiones. Medicion de la frecuencia y aplicacién
del analisis de datos para la toma de decisiones estratégicas.

+ Uso de datos en la gestion empresarial. Evaluacion del impacto del analisis de
datos en la eficiencia operativa.

* Nivel de digitalizacion de los datos en la empresa. Porcentaje de datos gestiona-
dos digitalmente.
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+ Calidad de los datos disponibles. Accesibilidad y confiabilidad de los datos utili-
zados por las empresas.

* Nivel de capacitacién del personal en gestién de datos. Evaluacién de la forma-
cion del recurso humano en el uso de herramientas digitales.

* Inversidn en tecnologia para la gestién de datos. Destino de recursos financieros
para la implementacién de tecnologia y capacitacion.

3.4 Instrumento de recoleccion de datos

Para la recoleccién de datos, se disefié y aplicé una encuesta estructurada con pre-
guntas cerradas y escalas tipo Likert. La poblacién objetivo estuvo integrada por
empresas del AMSS, registradas en el Banco Central de Reserva de El Salvador hasta
diciembre de 2023.

Para asegurar la representatividad por tamafio empresarial y sector econémico, se
utilizé un muestreo aleatorio simple, que garantiza igual probabilidad de selecciény
reduce sesgos (Neuman, 2014).

Una vez establecido el tamafio de la muestra, se aplicé un sistema de ponderacion
basado en el tamafio de las empresas (micro, pequefias, medianas y grandes), de
acuerdo con los criterios del Banco Central de Reserva de El Salvador (BCR, 2018).
Adicionalmente, se consideraron los sectores econémicos en los que operaban las
empresas. Segun Cochran (1977), la ponderacién es una estrategia eficaz para me-
jorar la precisién de los estimados y garantizar que los subgrupos dentro de una
poblacion heterogénea —como el tamafio de las empresas y su sector de activi-
dad— estén adecuadamente representados.

Para validar el cuestionario se emple6 el método Delphi, una técnica estructurada
que facilita el consenso mediante la consulta a expertos (Landeta, 2006). Se cre6 un
panel anénimo con especialistas en gestion empresarial y tecnologia de datos del
ISEADE. En la primera ronda, evaluaron la claridad, relevancia y adecuacién de las
preguntas. Tras incorporar sus observaciones, una segunda ronda permitié afinar
los ajustes y alcanzar consenso progresivo sobre la estructura del instrumento, for-
taleciendo su validez (Rowe y Wright, 1999; Hasson et al., 2000).

Para evaluar la consistencia interna de las subescalas del cuestionario, se calcul6 el
coeficiente alfa de Cronbach, un indicador ampliamente utilizado para medir la fia-
bilidad de los instrumentos para la recoleccion de datos. Se evaluaron las siguientes
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subescalas: “uso de datos en la toma de decisiones”, “uso de datos en la gestion
empresarial”, “porcentaje de digitalizacién de los datos”, “calidad de los datos”, “ca-
pacitacion del personal” e “inversidn en tecnologia”. Los resultados revelaron una
buena consistencia interna en cada una de las subescalas, como se detalla en la

tabla 2 (ver tabla 2).

Tabla 2. Alfa de Cronbach para cada subescala medida en el cuestionario

Alf | i0
Subescalas Autores de referencia ade nterprfetacw_n
Cronbach de consistencia

Uso de datos en la Simon (1947); Cao et al. (2021); 0.851 Buena
toma de decisiones Rosario y Dias (2023); Heubeck

(2023); Bueno et al. (2024)
Uso de datos en la Soledispa-Rodriguez et al. (2021); 0.867 Buena
gestion empresarial Castro Rozo (2013); Garani et al.

(2023); Kallmuenzer et al. 2024
Porcentaje de Portilla-Romero (2017); Popa et al. 0.943 Excelente
digitalizacion de (2018); Raptis et al. (2019); Mishrif
los datos y Khan (2023); Marchionini (2023);

Kraus et al. (2022)
Calidad de los datos Beg y Hussain (2023); Kallmuenzer 0.940 Excelente

et al. (2024), Hagele et al. (2025)
Capacitacion del Echeverri et al. (2018); Ongena 0.978 Excelente
personal (2023), Alkhaldi (2024)
Inversion en Jafari-Sadeghi et al. (2021), 0.741 Aceptable
tecnologia

Fuente: elaboracion propia.

Los coeficientes de alfa de Cronbach obtenidos para las subescalas oscilan entre
0.741 y 0.978, unas cifras consideradas aceptables seguin los estandares de confia-
bilidad (George y Mallery, 2003). Estos resultados sugieren que los items dentro de
cada subescala estan altamente correlacionados y miden de manera consistente los
constructos propuestos.
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3.5 Procedimiento de recoleccion de datos

La recoleccién de datos se realizdé entre mayo y julio de 2024 a través de encuestas
en linea y también presenciales. Para optimizar la calidad de los datos y reducir ses-
g0s, se incorporaron preguntas filtro en el disefio del cuestionario, lo cual permitié
asegurar que las empresas solo respondieran las preguntas que correspondian a
sus caracteristicas.

El uso de preguntas filtro en el disefio del instrumento resulté efectivo para optimi-
zar larecoleccién de datos y asegurar la relevancia de las respuestas (Neuman, 2014;
Naciones Unidas, 2005). Seglin Casas Anguita et al. (2003), estas preguntas permiten
una economia de esfuerzos tanto para el encuestador como para el encuestado, lo
cual fue confirmado en la prueba piloto: la reorganizacion del cuestionario redujo el
tiempo de aplicacion y facilito la participaciéon, especialmente de micro y pequefias
empresas. Este ajuste contribuyd a incrementar la tasa de respuesta y mejorar la
representatividad y consistencia de los datos.

3.6 Andlisis de datos

Para el andlisis de los datos, se utilizé el programa SPSS aplicando técnicas de esta-
distica descriptiva y andlisis de regresion logistica multinomial. Los modelos de re-
gresion logistica multinomial se disefiaron para identificar los factores que influyen
en: 1) el uso de datos en la gestion empresarial, y 2) el uso de datos en la toma de
decisiones. Los resultados de estos analisis se muestran en la tabla 3 (ver tabla 3).

Tabla 3. Resultados del anélisis de datos en el estudio

Variables Exp(B) Valor p
Digitalizacion en la gestién empresarial 11.22 0.002
Tamafio de la empresa en gestién empresarial 0.099 0.049
Capacitacion del personal en gestién empresarial >3.99 0.000
Inversion en gestion de datos en la toma de decisiones 165.5 <0.001
Digitalizacion en la toma de decisiones 0.061 0.976

Fuente: elaboraciéon propia.
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El analisis reveld que la digitalizacién y la capacitacion del personal constituyen fac-
tores determinantes en la gestion empresarial, mientras que la inversion en gestion
de datos es el principal predictor de la toma de decisiones basada en datos.

Para evaluar la estabilidad de los modelos, se realizé un andlisis de multicolinealidad
mediante factores de inflacion de varianza (VIF), en el que se encontraron valores
inferiores a 5, lo que indica ausencia de colinealidad significativa y refuerza la fiabi-
lidad de los resultados.

3.7 Consideraciones éticas

Durante la investigacion, se aseguro6 la confidencialidad de la informacién reco-
pilada mediante la garantia del anonimato de las empresas participantes. Los
datos fueron utilizados exclusivamente con fines académicos y de investigacion,
conforme a los principios éticos establecidos por el Comité de Etica en Investi-
gacion de ISEADE.

4. Resultados

A continuacion, se presentan los principales hallazgos del estudio.

4.1 Andlisis descriptivo de las variables

El analisis de la muestra revela que la mayoria de las empresas estudiadas son mi-
croempresas (64.3%), seguidas por grandes empresas (21.7%) y pymes (14%). Esta
distribucion refleja la estructura predominante del sector empresarial en la regién,
caracterizada por una alta concentracion de microempresas.

De acuerdo con la literatura revisada, las microempresas enfrentan mayores dificul-
tades en la adopcién de herramientas digitales debido a sus limitaciones en recur-
sos y capacidades tecnolégicas.

4.1.1 Uso de datos para la toma de decisiones empresariales

El 53.8% de las empresas encuestadas emplea el analisis de datos para respaldar
la toma de decisiones, aunque se observan diferencias significativas segun el
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tamafio de la empresa. Mientras que el 93.5% de las grandes empresas utiliza
herramientas de analisis de datos, solo el 35.9% de las microempresas lo hace,
como lo muestra la tabla 4 (ver tabla 4).

Tabla 4. Uso de datos para la toma de decisiones segln el tamafio de la empresa

Tamaio de la empresa Porcentaje
Grandes empresas 93.5
Pymes 53.8
Microempresas 35.9

Fuente: elaboracién propia.

En relacién con los objetivos estratégicos, las empresas indicaron que la toma de
decisiones constituye un factor central en el uso y el analisis de datos. En términos
generales, los principales propésitos del andlisis de datos se detallan en la tabla 5
(ver tabla 5).

Tabla 5. Propésitos del andlisis de datos para las empresas

Objetivos estratégicos Porcentaje
Mejorar la toma de decisiones basadas en evidencia 53.5
Personalizacion de la experiencia del cliente 43.7
Optimizacion de estrategias de marketing 42.0
Gestion eficiente de recursos 395

Fuente: elaboracion propia.

Estos hallazgos subrayan la importancia de los datos como recurso clave para mejo-
rar los procesos y la orientacidn estratégica en el ambito empresarial.
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4.1.2 Uso de datos para la gestion empresarial

El uso de datos en la gestion empresarial se clasifica en tres categorias, como ejem-
plificamos en la tabla 6 (ver tabla 6).

Tabla 6. Categorias de empresas segun el uso de datos en la gestién empresarial

Categorias Porcentaje
Empresas que utilizan datos 57.3
Empresas que no los utilizan 35.3
Empresas que desconocen su uso 7.4

Fuente: elaboracion propia.
En cuanto a las areas especificas de aplicacion del analisis de datos, en la tabla 7 se

muestra como destacan el analisis financiero y la gestion de riesgos, seguida de la
atencion al cliente y la optimizacién de inventarios (ver la tabla 7).

Tabla 7. Areas de aplicacién del anélisis de datos por parte de las empresas

Areas de aplicacién Porcentaje
Andlisis financieros y gestién de riesgos 35.7
Atencién al cliente 31.1
Optimizacién de inventarios 27.3

Fuente: elaboracion propia.
Entre los datos relevantes sobresale que el 69% de las empresas que utilizan datos

reporta mejoras en la optimizacion de procesos productivos, un resultado que re-
fuerza la relacion entre analisis de datos, eficiencia operativa y productividad.
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4.1.3 Digitalizacién

El 60.8% de las empresas ha implementado algun grado de digitalizacion, mientras
que el 39.2% no ha integrado tecnologias digitales de manera significativa. De las
empresas digitalizadas, solo el 40.6% ha digitalizado mas del 50% de sus datos y
apenas el 21.7% entre el 76% y el 100%.

4.1.4 Capacitacién del personal

El 53.8% de las empresas cuenta con personal capacitado en herramientas digitales
para la gestién de datos, mientras que el 43% no dispone de este recurso, lo que
sugiere que la capacitacion aun no es un factor plenamente consolidado en la trans-
formacion digital del sector empresarial.

4.1.5 Inversion en gestion de datos

Solo el 9.8% del total de empresas invierte en gestion de datos, mientras que el
85.7% no destina recursos a este aspecto. Como dato relevante, el 78.5% consi-
dera que la inversién resulta insuficiente, lo que refleja una preocupacion gene-
ralizada sobre la falta de recursos para adoptar tecnologias avanzadas y mejorar
la digitalizacion.

4.1.6 Desafios y oportunidades

Los principales desafios identificados incluyen la falta de personal capacitado y
la infraestructura tecnoldgica insuficiente, asi como los costos para implementar la
gestion de datos. Esto puede apreciarse en la tabla 8 (ver tabla 8).

Tabla 8. Desafios y oportunidades que identifican las empresas

Desafios identificados Porcentaje
Falta de personal capacitado 57.3
Infraestructura tecnoldgica insuficiente 47.6
Costos de implementacién 231

Fuente: elaboracion propia.
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A pesar de estos desafios, el 37.8% de las empresas planea aumentar la inversién
en tecnologia para el andlisis de datos, mientras que el 26.9% busca mejorar
su infraestructura de gestién de datos, aspiraciones que reflejan oportunidades
emergentes para impulsar el desarrollo tecnolégico en el contexto empresarial
salvadorefio.

4.2 Andlisis de los modelos de regresion
logistica multinomial

Se desarrollaron dos modelos de regresion logistica multinomial para evaluar los
factores que influyen en el uso de datos en la gestion empresarial y la toma de
decisiones. Ambos modelos fueron validados mediante pruebas de ajuste, lo que
permite identificar las variables con mayor impacto en estos procesos.

Por un lado, el primer modelo permite identificar qué factores influyen en la utiliza-
cién de datos en la gestidon empresarial y en qué medida lo hacen, como lo muestra
la tabla 9 (ver tabla 9).

La prueba de razéon de verosimilitud confirma que el modelo es estadisticamente
significativo (Chi-cuadrado = 134.813, gl = 10, p = 0.000), lo que indica que las varia-
bles independientes explican una proporcion relevante de la variabilidad observada
en el uso de datos.

La capacidad explicativa del modelo, medida a través del coeficiente de Nagelkerke,
es del 45.4%, lo que sugiere que los predictores incluidos aportan informacion sus-
tancial para comprender el fenédmeno analizado.

Por otro lado, en la tabla 10 se muestra como el segundo modelo evalla los factores
que inciden en la toma de decisiones basadas en datos y cual es su peso en este
proceso (ver tabla 10).

Los resultados indican que el modelo es estadisticamente significativo (Chi-cua-
drado = 229.724, gl = 10, p < 0.001) y posee mayor capacidad explicativa que el
primero.
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Tabla 9. Factores que influyen en la utilizacién de datos en la gestiéon empresarial

Factores que determinan el uso de datos en la gestion empresarial

+ La digitalizacién tiene un efecto significativo en la gestién empresarial
(p = 0.004).

Digitalizacién | . |as empresas digitalizadas tienen 11.22 veces méas probabilidades de

utilizar datos que aquellas que no han implementado herramientas

digitales (Exp(B) = 11.220, p = 0.002).

+ El tamafio empresarial influye significativamente en la adopcién del uso
de datos (p = 0.000).

+ Las grandes empresas tienen menos probabilidad de prescindir del uso
de datos en la gestion empresarial que las microempresas (Exp(B) = 0.099,
p = 0.049).

+ Este hallazgo sugiere que factores asociados al tamafio de la empresa
pueden influir en la integracién de précticas basadas en datos, como la
infraestructura tecnoldgica, la capacitacion del personal o las estrategias
organizacionales.

Tamaiio de la
empresa

+ La capacitacion del personal constituye una variable significativa en la
gestion empresarial (p = 0.003).

Capacitacién + Las empresas con personal capacitado tienen mayor probabilidad de

del personal utilizar datos (Exp(B) > 3998611, p = 0.000), lo que indica que la formacién

en gestion de datos es un factor clave para que se adopte de manera

efectiva.

Fuente: elaboracion propia.

El coeficiente de Nagelkerke revela que el modelo explica el 71.0% de la variabilidad
en el uso de datos para la toma de decisiones, lo que apunta a un efecto sustancial
de las variables independientes analizadas. En comparacion con el modelo previo,
estos factores influyen de forma mas pronunciada en la toma de decisiones empre-
sariales que en la gestién organizacional en general.
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Tabla 10. Factores que influyen en la utilizacién de datos en la toma de decisiones empresarial

Factores que determinan el uso de datos en la toma de decisiones

+ Lainversioén en gestion de datos aparece como el factor mas determi-
nante en la toma de decisiones.

+ Las empresas que invierten en esta area tienen 165.5 veces més proba-
bilidades de utilizar datos que aquellas que no destinan recursos a este
aspecto (Exp(B) = 165.501, p < 0.001).

+ Este hallazgo desafia la idea de que la digitalizacién, por si sola, impulsa
el uso de datos y da a entender que, sin inversion en infraestructura
y estrategias de gestion, la digitalizacién no garantiza un proceso de
toma de decisiones basado en datos.

Inversién en
gestion de datos

+ Sibien la digitalizacion es significativa en la prueba de razén de verosi-
militud (x2 = 105.034, p < 0.001), su efecto directo en la toma de decisio-
nes no resulta concluyente.

Digitalizacion + En las estimaciones de parametros, la digitalizacién no muestra un

efecto significativo al 5% (B = 0.061, p = 0.976): esto sugiere que su

impacto puede estar vinculado a otros factores, como la inversion en
gestion de datos.

+ El tamafio de la empresa sigue siendo un factor relevante en este mo-
delo (p <0.001).

Tamaiio de la + Las microempresas tienen menores probabilidades de usar datos que

empresa las grandes empresas, lo que refuerza la idea de que las restricciones

financieras y tecnoldgicas limitan la adopcién de estrategias basadas en

datos en empresas mas pequefias.

Fuente: elaboracion propia.

5. Discusion

Los resultados evidencian una marcada brecha en el uso de datos digitales para la
toma de decisiones y la gestion empresarial entre grandes empresas y microempre-
sas del &rea metropolitana de San Salvador (AMSS). Mientras el 93.5% de las grandes
empresas utiliza analisis de datos en sus procesos decisorios, solo el 35.9% de las
microempresas lo hace.

Esta disparidad confirma que el acceso a tecnologias de gestion de datos y la ca-
pacitacion del personal son factores determinantes en la adopcién de estrategias
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basadas en datos, en linea con lo planteado por Jafari-Sadeghi et al. (2021), Kraus
et al. (2022), Heubeck (2023) y Alkhaldi (2024), quienes destacan la necesidad de in-
vertir en capacidades organizativas para cerrar brechas digitales en los procesos de
transformacién empresarial.

Se evidencia que el proceso de transformacion digital sigue siendo incipiente.
Aunque el 60.8% de las empresas encuestadas reporto algun nivel de digitaliza-
cién, solo el 21.7% alcanzd un grado avanzado (76-100% de datos digitalizados).
Este hallazgo coincide con estudios que reconocen la digitalizaciéon como un factor
clave para optimizar procesos y mejorar la competitividad empresarial (Rosario y
Dias, 2023; Kallmuenzer et al., 2024), pero también revela limitaciones estructurales
—como la insuficiente infraestructura tecnologica y la baja inversion— que afectan
especialmente a las microempresas. En esta misma linea, Marchionini (2023) ad-
vierte que, sin una adecuada gestién del conocimiento ni personal capacitado, la
digitalizacion tiende a ser superficial y no logra traducirse en generacién de valor
estratégico.

Otro hallazgo relevante apunta a la relacion entre la capacitacion del personal y
el uso efectivo de los datos. Se encontré que solo el 49% de las empresas tiene
personal formado en gestion de datos. Esta deficiencia representa una barrera sig-
nificativa para la adopciéon de herramientas digitales, como también lo destacan
Soledispa-Rodriguez et al. (2021). En el contexto salvadorefio, esto subraya la ne-
cesidad de programas de formacion enfocados en la alfabetizacion digital. Ongena
(2023), desde el sector publico, demuestra que incrementar la alfabetizaciéon en da-
tos mejora la eficiencia operativa y la toma de decisiones, lo que refuerza el impacto
transversal de la formacién en datos.

Estos hallazgos permiten cuestionar la visién tradicional que asume que la digitaliza-
cion, por si sola, impulsa automaticamente la eficiencia. En contraste, los resultados
de este estudio sugieren que la inversién en gestién de datos es el verdadero factor
que condiciona una toma de decisiones basada en evidencia.

Kraus et al. (2022) y Heubeck (2023), argumentan que la digitalizacién exige nue-
vas capacidades gerenciales y que muchas empresas fracasan en su transfor-
macién digital por falta de alineacién estratégica y capacidades internas, como
liderazgo digital, analisis de datos y gestion del cambio. Alkhaldi (2024), com-
plementa esta perspectiva al sefialar que las capacidades tecnolégicas solo son
efectivas si estdn acompafiadas por una cultura institucional orientada a deci-
siones informadas. Asimismo, Hagele et al. (2025) evidencian que la utilizacion
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de datos desactualizados en sistemas automatizados puede distorsionar las
decisiones, subrayando la necesidad de estandares rigurosos de calidad y actua-
lidad de los datos. En conjunto, estos planteamientos refuerzan la validez de los
resultados y la urgencia de politicas integrales de digitalizacién, en especial en
economias emergentes como la salvadorefia.

El analisis de regresion logistica multinomial confirmé que la inversién en gestion de
datos es el principal predictor del uso del andlisis de datos en la toma de decisiones,
incluso por encima del nivel de digitalizacién. Este hallazgo es coherente con lo plan-
teado por Echeverri et al. (2018), quienes destacan que la inversién en tecnologia
de datos es un motor clave de eficiencia e innovacion. Ademas, Kraus et al. (2022) y
Alkhaldi (2024) coinciden en que dicha inversién debe orientarse estratégicamente
al fortalecimiento de capacidades organizacionales, y formar parte de una cultura
basada en evidencia. De lo contrario, la transformacién digital corre el riesgo de
quedar estancada o volverse superficial.

En sintesis, este estudio presenta hallazgos clave que desafian los enfoques tradicio-
nales sobre la digitalizacién y la gestion de datos en la transformacion empresarial.
A continuacién, se enumeran:

1. La inversidén en gestion de datos resulta crucial para la toma de decisiones. La digi-
talizacion por si sola no tiene un impacto significativo en las decisiones empre-
sariales sin una inversion especifica en herramientas y procesos para gestionar
y analizar datos.

2. Sin inversién en gestion de datos, la adopcidn de datos se ve limitada. Aunque una em-
presa esté digitalizada, la falta de inversiones en infraestructura y herramientas ana-
liticas restringe el aprovechamiento de los datos para la toma de decisiones.

3. Eltamarno empresarial influye en la adopcidn de datos, con una brecha notable en
las microempresas. Las grandes empresas cuentan con mas recursos para in-
vertir en herramientas de analisis de datos, mientras que las microempresas
enfrentan barreras econdmicas y de infraestructura. Esto resalta la necesidad
de formular e implementar politicas de apoyo a la digitalizacion, sobre todo
para las microempresas.

Estos hallazgos no solo validan constataciones de investigaciones previas sobre la
importancia de la digitalizacidon, sino que aportan una perspectiva mas matizada
sobre su relacion con la toma de decisiones basada en datos, especificamente
en mercados emergentes. En contraste con enfoques tradicionales, este estudio
demuestra que, sin una inversién estratégica en herramientas de analisis y en
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capacitacién del personal, la digitalizacion no genera impactos significativos en la
toma de decisiones empresariales. Esta vision invita a replantear las estrategias
de transformacion digital y enfatiza la necesidad de abordar la brecha tecnolégica
desde una 6ptica mas integral.

Finalmente, entre los principales desafios identificados, se encuentran la falta de
personal capacitado (57.3%), la insuficiencia de infraestructura tecnolégica (47.6%)
y los altos costos de implementacion (23.1%). No obstante, el 37.8% de las empre-
sas manifestd su intencion de aumentar la inversion tecnologica, lo que revela una
disposicion favorable al cambio. Esta tendencia es coherente con lo planteado por
Popa et al. (2018), quienes destacan que la inversién y adopcién eficaz de tecnolo-
gias analiticas permite reducir costos y aumentar la rentabilidad, incluso en sectores
altamente competitivos como en el caso del comercio electrénico.

6. Conclusiones

Este estudio aporta evidencia novedosa sobre la brecha en el uso de datos digi-
tales entre grandes empresas y microempresas en el d&rea metropolitana de San
Salvador (AMSS), un fenémeno poco explorado en la literatura sobre digitaliza-
cién en paises en desarrollo. Los resultados muestran que el uso estratégico de
datos en la gestion empresarial no es una consecuencia automatica de la digita-
lizacién, sino que depende de condiciones organizativas clave, como la inversion
en tecnologia y la capacitacion del personal. Solo cuando estos factores conver-
gen se consolidan practicas efectivas basadas en datos, lo que permite avanzar en
la comprension de la relacidn entre el nivel de digitalizacion y los elementos que
permiten su aprovechamiento.

También se identificaron diferencias marcadas segln el tamafio empresarial: las
grandes empresas han avanzado significativamente en la adopcion de estas prac-
ticas, mientras que las microempresas, pese a su predominancia en el ecosiste-
ma productivo salvadorefio, siguen rezagadas. El analisis de regresion logistica
multinomial confirmé que la inversion en gestién de datos es el principal factor
asociado al uso efectivo del analisis de datos para la toma de decisiones, por enci-
ma del nivel de digitalizacién. Este hallazgo subraya la necesidad de fortalecer las
capacidades organizativas, particularmente en las microempresas, que enfrentan
barreras estructurales como la limitada infraestructura tecnolégica y la escasez
de personal capacitado.
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En conjunto, los resultados amplian la comprension de los desafios que enfrenta la
transformacion digital en economias emergentes y destacan la urgencia de adoptar
enfoques diferenciados en politicas publicas y estrategias empresariales que inte-
gren tecnologia y formacion especializada.

Desde una perspectiva teodrica, este estudio contribuye a la literatura al ofrecer un
marco analitico cuantitativo para identificar los factores que determinan la adopcién
del andlisis de datos segun el tamafio empresarial, en un contexto poco documen-
tado como el salvadorefio. A diferencia de investigaciones centradas en economias
industrializadas, esta evidencia empirica contextualizada revela cémo variables es-
tructurales —infraestructura, inversién y formacion— interactéian con el tamafio de
la empresa para influir en el aprovechamiento de los datos digitales. Este enfoque
no solo amplia el campo de estudio sobre transformacion digital en entornos poco
estudiados, sino que también abre nuevas lineas para el analisis comparativo y el
disefio de estrategias adaptadas a las caracteristicas del tejido productivo local.

A partir de estos hallazgos, se identifican tres lineas de accién prioritarias: (1) pro-
mover politicas publicas diferenciadas por tamafo empresarial, con énfasis en
formacion para la gestion de datos en micro y pequefias empresas; (2) establecer
mecanismos de financiamiento y otros incentivos dirigidos a la inversién en infraes-
tructura tecnoldgica, especialmente en sectores rezagados como la micro y pequefia
empresa; y (3) fomentar alianzas entre el sector publico, privado y académico para
facilitar el acceso a herramientas analiticas, procesos de alfabetizacion digital y una
cultura organizacional basada en evidencia. Estas medidas contribuirian a reducir
la brecha digital y fortalecer la competitividad empresarial en contextos como el
salvadorefio.

Finalmente, al tratarse de un fenémeno adn poco explorado en el contexto nacional,
los resultados de este estudio constituyen una base preliminar para orientar futu-
ras investigaciones aplicadas y comparativas en torno a la transformacién digital
y el uso de datos en economias emergentes. Se sugiere que trabajos posteriores
profundicen en el analisis del impacto de la formacion en habilidades digitales y
establezcan comparaciones con otros paises de la regién, con el objetivo de generar
evidencia que permita disefar politicas y estrategias mas eficaces para fortalecer los
procesos de digitalizaciéon en las micro y pequefias empresas del AMSS.

@@@@ Esta obra se distribuye bajo una Licencia Creative Commons
Atribuciéon-NoComercial-Compartirigual 4.0 Internacional.
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ed.). Lom.

Nota: En libros con tres o mas autores, se usara et al. después del primer autor:

« Dellanegra, G. et al. (1983). Los paises del Atldntico Sur: Geopolitica de la Cuenca de la
Plata. Pleamar.

2. Articulos de revistas
Formato

+ Autor (apellido, inicial del nombre). Afio (entre paréntesis). Titulo del articulo. Nombre
de la revista (en cursivas), volumen (en cursivas), nUmero (entre paréntesis), intervalo
de paginas. DOl o URL, si esta disponible.

Ejemplo:

« Gardner, H. (1983). La teoria de las inteligencias multiples. Revista Espafiola de Inves-
tigacion en Educacion, 9(2). https://ict.edu.ar/renovacion/wp-content/uploads/2012/02/
Gardner_inteligencias.pdf

3. Bases de datos y fuentes electrdnicas

+ World Bank (WB). (s.f.). Poverty and Inequality Platform (PIP). Recuperado el 27 de no-
viembre de 2024 de https://pip.worldbank.org/home

Siempre buscar e incluir el DOI, si esta disponible. El DOI se puede buscar en: http://search.
crossref.org/
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Formato de materiales graficos y tablas

1. llustraciones, fotografias y diagramas

+ Cada elemento debe incluir leyenda, titulo, numeracién consecutiva (Figura 1, Figura 2,
etc.), y la fuente de origen.

+ Las imagenes deben estar libres de derechos de autor y enviarse en alta resolucion
(300 dpi).

+ Los diagramas deben enviarse en version editable para su correccién (pdf, ppt u otros).

2. Tablasy graficas

+ Se deben crear en Word o Excel, con titulos claros y numeracién consecutiva (Tabla 1,
Grafica 1, etc.) y en version editable para su correccion.

+ Eltitulo debe estar centrado y en negritas (tipografia Arial). En la parte inferior, la fuen-
te se indicara en letra de 10 puntos.

Nota: Las fuentes de tablas o graficas que no sean de elaboracién propia también deben
incluirse en la lista de referencias bibliograficas.

Ecuaciones y apéndices

1. Ecuaciones

+ Presentar cada ecuacién en una linea separada, centrada y numerada consecutiva-
mente en el margen derecho (p. ej., (1), (2), (3)).

2. Pruebas matematicas y tablas extensas

+ Sison demasiado amplias, deben incluirse en un apéndice. Los autores deben explicar
los resultados y su significado en el cuerpo del texto.

Otros

+ Informacion del autor(es): en la Ultima pagina deberan incluirse los datos generales del
autor (es): nombre completo, centro o departamento al que se encuentra(n) adscrito(s) la-
boralmente, direccion postal institucional, direccién de correo electrénico, orcid y un breve
resumen de su experiencia académica (no mayor a 250 palabras).

+ Los manuscritos deben ir acompafiados de la Carta de originalidad y la Autorizacién para
comunicacién publica de obra literaria (articulo).

- Acerca de este sistema de publicacion

Esta revista utiliza Open Journal Systems (https://openjournalsystems.com), que es un ges-
tor de revistas de acceso abierto y un software desarrollado, financiado y distribuido de
forma gratuita por el proyecto Public Knowledge Project sujeto a la Licencia General Publica
de GNU.
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Guidelines for Authors

The Andhuac Journal is a semiannual publication
from the School of Business and Economics
at Universidad Anahuac Mexico.

The Andhuac Journal receives unpublished articles that have not appeared in any print or elec-
tronic media, nor have been simultaneously proposed for publication in other journals or
editorial entities.

Articles should come from research and studies, and offer original results in the following
subject areas:

a)
b)
0
d)
e)

f)

Corporate law g) Marketing

Corporate government h)  Economics and Strategy
Corporate social responsibility i)  Finance and Accounting
Corporate ethics j)  Decision making
Leadership and Management k) Economics
Entrepreneurship and Innovation [)  Innovation

== About the Process

1.

3.

4.

The Andhuac Journal uses the OPJ (Open Journal Systems) editorial management system,
and all manuscripts submitted shall be uploaded to this system. Authors are required to
register and submit their articles along with:

- Letter of Originality
All authors and co-authors sign it and provide its data.
https://www.anahuac.mx/mexico/files/Statement %200f %200riginality.docx
- Authorization for public communication of literary works (article)

https://www.anahuac.mx/mexico/files/Authorization %20for %20public %20
communication %200f %20literary %20work_Revistas %20Univ %20Anahuac %20
Mexico.docx

Works are submitted to two judges, who will anonymously determine whether: a) to
publish the work without changes, b) to publish the work with minor corrections,
¢) to publish the work after a complete review, or d) to reject the work. In the event the
judges are not in agreement in their decision, the text will be sent to a third judge, whose
decision will be final. All works submitted will be considered by judges not affiliated with
the author’s institution.

Accepted articles will be published in the journal and authors will be notified of this
decision within four months from the submission of the original document.

The journal reserves the right to make the editorial changes it deems necessary.
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— Requirements and Formal Aspects for Submitting Works

As part of the submission process, authors are required to confirm their article meets all the
following elements. Submissions that do not meet these guidelines will be returned to
the author. In accordance with editorial policies, all submissions shall be received through
this platform; manuscripts that are sent directly by e-mail will not be received.

== Minimum Structure of the Work

WORD format (.doc or .docx), Arial Font, 12 points and 1.5 cm spacing.

The maximum length is 25 pages letter size (215.9 x 279.4 mm), including tables, charts,
references and appendices.

Articles may be written in Spanish or English and should include title of the article and an
abstract in both languages. In all cases, including articles in Spanish, the stylistic quality of
the final version is the responsibility of the author or authors.

Abstract of up to 180 words, which should include 5 keywords maximum and the JEL
(Journal of Economic Literature) classification, which can be downloaded from: https://
www.aeaweb.org/econlit/jelCodes.php?view=jel

The title, abstract and keywords in Spanish and English should be placed at the beginning
of the article.

An introduction should be included that clearly reflects the work’s background, develop-
ment and conclusions.

Footnotes should appear on the corresponding page and should not be used for
bibliographical references.

— Requirements for Bibliographic References (APA 7th edition) and Format of Materials

Bibliographical References

1.

Only references cited in the text should be included, without adding or omitting any. These
should appear in full in an independent section, at the end of the article, before any ap-
pendix.

References should be organized according to the APA citation system (7th edition):

e Alphabetically by the last name of the first author.

* Chronologically, within each author, from the earliest to the most recent publications.
All sources cited in the body of the text must be included in the references. This is valid for:
+ Scientific articles.

+ Books.

+ Official documents.

« Laws, databases or other reference materials.

Each reference must contain all the necessary information to identify the source, including the
DOI (Digital Object Identifier) when available. It is mandatory to verify that the URLs associated
with the DOI are functional and follow this format: https://doi.org/
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In the case of sources with restricted access (such as pay journals or closed databases), the
URL should not be included.

Correspondence Between Text and References

Authors must ensure an exact correspondence between citations in the text and entries in the
reference list:

+ All works cited should be listed in the bibliography.
+ Carefully check the spelling of the authors’ names and the references in the bibliography.
Examples of APA Format (7th edition) for References
1. Books
Format

+ Author (last name and firstinitial). Year of publication (in parentheses). Title of the book
(in italics). Edition number (if relevant, in parentheses). Publisher.

Example:

« Castel, R. (1997). Las metamorfosis de la cuestion social: Una crénica del asalariado
(1st ed.). Paid6s.

Multi-Authored books

+ De Mattos, C., & Ducci, M. E. (2005). Santiago en la globalizacién: ;una nueva ciudad?
(2nd. ed.). Lom.

Note: In books with three or more authors, et al. should be used after the first author:

+ Dellanegra, G. et al. (1983). Los paises del Atlantico Sur: Geopolitica de la Cuenca de la
Plata. Pleamar.

2. Journal Articles
Format

+ Author (last name, first initial). Year (in parentheses). Title of the article. Name of the journal
(in italics), volume (in italics), number (in parentheses), page range. DOI or URL, if available.

Example:

« Gardner, H. (1983). La teoria de las inteligencias multiples. Revista Espafiola de Inves-
tigacion en Educacién, 9(2). http://ict.edu.ar/renovacion/wp-content/uploads/2012/02/
Gardner_inteligencias.pdf

3. Databases and Electronic Sources

+ World Bank (WB) (n.d.). Poverty and Inequality Platform (PIP). Retrieved November 27,
2024 from https://pip.worldbank.org/home.

Always search for and include the DO|, if available. The DOI can be searched at: http://search.
crossref.org/

Format of Graphical Materials and Tables

1. lllustrations, photographs and diagrams

+ Each element must include caption, title, consecutive numbering (Figure 1, Figure 2,
etc.), and the source of origin.
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+ Images should be copyright free and sent in high resolution (300 dpi).

+ Diagrams should be sent in editable version for correction (pdf, ppt or others).

2. Tables, graphs & figures

+ They should be created in Word or Excel, with clear titles and consecutive numbering
(Table 1, Graph 1, etc.) and in editable version for correction.

* The title should be centered and in bold (Arial font). At the bottom, the font should be
indicated in 10-point font.

Note: The sources of tables or graphs that are not self-made should also be included in the list
of bibliographical references.

Equations and Appendices

1. Equations:
+ Each equation should be presented on a separate line, centered and numbered con-
secutively in the right margin (e.g., (1), (2), (3)).
2. Extensive mathematical proofs and tables

+ If they are too extensive, they should be included in an appendix. Authors should ex-
plain the results and their significance in the body of the text.

Others

+ Author information: general information about the author(s) should be included on the
last page: full name, center or department and/or university, zip code of the institution,
e-mail address, orcid, and a summary of their academic experience (no more than 250
words).

* Manuscripts should be accompanied by the Letter of Originality and Authorization for
public communication of literary works (article).

= About this Publication System

This journal uses Open Journal Systems (https://openjournalsystems.com), an open access
journal manager and a software developed, funded and distributed freely by the Public
Knowledge Project subject to the GNU Public General License.
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