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Letter from the Editor

This edition of The Andhuac Journal offers a comprehensive view of the
interrelationship between risk, financing, and economic sustainability.

The six articles featured in this issue analyze how various factors—including financial,
economic, and risk elements—affect key phenomena in contemporary economics and
finance, both in our region and in other areas. Topics covered include: the valuation of
companies during health crises; the relationship between stock market liquidity and
economic growth in Brazil, Russia, India, China, and South Africa; the impact of bank
credit—to consumers, businesses, financial institutions, and housing—on economic
growth in Mexico; the interaction between the cost of capital and the performance
of environmental, social, and governance (ESG) factors in a sample of Latin American
companies; and an analysis of consumer credit risk in Ecuador.

We also welcome Dr. Julio Hernandez, an academic from the University of Piura
in Lima, Peru, who joins our journal as associate editor starting with this issue.
Dr. Hernandez has a solid track record in South American business schools in both
research and teaching, and he also serves as a reviewer for indexed academic
journals. His experience will be essential in continuing to strengthen the editorial
quality, dissemination, and consolidation of The Andhuac Journal.

As with every new issue we publish, | would like to express my gratitude for your
readership and acknowledge the commitment to disseminating knowledge and
academic excellence demonstrated by our contributors and readers.

| bid you farewell, wishing you a happy end to the year and my best wishes for a
successful 2026 filled with accomplishments and fruitful projects.

Jaime Humberto Beltran Godoy, PhD
Editor
The Andhuac Journal
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A Crisis-Adjusted Valuation Model for Financial Firms:
Empirical Evidence from Mexico during COVID-19

Un modelo de valoracion de empresas financieras ajustado
para crisis: datos empiricos de México durante COVID-19

Erik Huesca Burela, Instituto Politécnico Nacional (IPN), Mexico,
(erikhuescaburela@gmail.com) https://orcid.org/0009-0009-8549-5017

Abstract

This study proposes an adjusted valuation model for systemic health crisis contexts to more
accurately estimate the intrinsic value of Mexican financial firms during the COVID-19 pandemic.
A quantitative approach is applied using two methods: a free cash flow to equity (FCFE) model with
specific adjustments to projected cash flows and discount rates, and an asset-based valuation as
a conservative benchmark. The sample includes eight firms listed on Mexico’s Indice de Precios y
Cotizaciones (IPC)—Price and Quotation Index. Intrinsic values are compared to market prices at
two key moments: March 2020 and March 2022. The findings reveal a general undervaluation trend
in 2020 and an overvaluation trend in 2022, consistent with behavioral finance theories regarding
investor reactions to uncertainty. The adjusted model effectively captures the economic impact of
health crises, offering a replicable tool for financial valuation in non-standard environments. This
research contributes to the literature by demonstrating how valuation frameworks can be adapted to
account for exogenous shocks in emerging markets.

Resumen

Este estudio propone un modelo de valuacién ajustado para contextos de crisis sanitarias sistémicas,
con el fin de estimar de manera mds precisa el valor intrinseco de las empresas financieras mexicanas
durante la pandemia por COVID-19. Utilizando un enfoque cuantitativo, se aplican dos métodos: el
modelo de flujo de efectivo libre al capital (FCFE) con ajustes especificos en los flujos y la tasa de
descuento, y el modelo basado en activos como referencia conservadora. La muestra estd compuesta
por ocho empresas listadas en el IPC (Indice de Precios y Cotizaciones) de la Bolsa Mexicana de
Valores. Se comparan los resultados obtenidos en marzo de 2020 y marzo de 2022 para observar
la evolucién de la relacidn entre valor intrinseco y precio de mercado. Los resultados muestran una
tendencia general a la subvaluacién en 2020 y a la sobrevaluacion en 2022, lo cual se interpreta
como reflejo del comportamiento de los inversionistas ante la incertidumbre. El modelo demuestra
ser util para capturar el impacto econémico de crisis sanitarias en la valoracién financiera.

KEYWORDS / PALABRAS CLAVE
Firm valuation, financial crisis, COVID-19, behavioral finance / Valuacién de empresas, crisis
financiera, COVID-19, finanzas conductuales.
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1. Introduction

The valuation of firms is a fundamental tool in financial decision-making, particularly
in contexts of high volatility and uncertainty. During periods of crisis, such as the
COVID-19 pandemic, the traditional assumptions of stable growth, constant rates,
and rational investor behavior may lose validity, leading to distortions between a
company’s intrinsic value and its market price.

In March 2020, the emergence of COVID-19 triggered an unprecedented disruption in
global financial markets. In Mexico, the financial sector experienced sharp declines
in stock prices, despite many institutions maintaining solid fundamentals. This
phenomenon underscores the need for valuation frameworks that encompass not
only traditional financial variables, but also extraordinary exogenous factors that
impact market expectations and risk perception.

This study proposes an adjusted valuation model for systemic health crisis contexts,
aiming to more accurately estimate the intrinsic value of Mexican financial firms
during the pandemic and evaluate whether significant discrepancies exist between
estimated values and observed market prices. The model is based on the free cash
flow to equity (FCFE) approach. However, it integrates specific adjustments drawn
from the historical analysis of pandemics and financial crises, specifically a reduction
in projected cash flows during the early crisis years and an adjusted discount rate
that incorporates a complementary risk premium.

Additionally, an asset-based valuation model is employed as a conservative bench-
mark. Both valuation outputs are compared with market prices at two key points in
time: March 2020 and March 2022. This dual comparison enables a test of whether
the adjusted model reveals systematic differences, thereby allowing for the em-
pirical validation of the proposed hypothesis and providing insights into investor
behavior throughout the pandemic cycle.

2. Methodology

This study adopts a quantitative approach with a non-experimental, longitudinal
design, focused on a comparative analysis of financial valuations at two key
moments: March 2020, at the onset of the COVID-19 pandemic in Mexico, and
March 2022, when health and economic conditions had largely stabilized. The study
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applies financial valuation models to determine the intrinsic value of companies in
the Mexican financial sector during a systemic health crisis. Two valuation methods
are used: a discounted cash flow (DCF) model adjusted for crisis conditions, and an
asset-based valuation model.

The primary objective of this study is to determine whether the application of a
valuation model adjusted for systemic health crises enables the identification of
significant differences between the intrinsic value and the market price of financial
companies listed in Mexico during the COVID-19 pandemic.

The hypotheses proposed are as follows:

Null hypothesis: There is no significant difference between the market value and the
intrinsic value of Mexican financial firms when using a valuation model adjusted for
health crises.

Alternative hypothesis: There is a significant difference between the market value
and the intrinsic value of Mexican financial firms when using a valuation model
adjusted for health crises.

The sample consists of eight companies from the Mexican financial sector, included
in the indice de Precios y Cotizaciones —Price and Quotations Index— (IPC) of the
Bolsa Mexicana de Valores —Mexican Stock Exchange— (BMV), selected based on
the availability of financial and market data. The information was obtained from
official sources, including companies’' quarterly reports, the BMV, the Bank of Mexico,
and the World Bank.

This research contributes to the financial literature by offering a methodological
alternative that is adaptable to crisis environments, with particular relevance for
emerging markets such as Mexico. It also provides empirical evidence of systematic
discrepancies between intrinsic value and market price in high-uncertainty contexts.

3. Theoretical Framework

Pandemics are large-scale outbreaks of infectious diseases that can significantly
increase illness and death rates across broad geographic areas, while also causing
major economic, social, and political disruptions. The likelihood of pandemics has
been rising over the past century due to factors such as the growth of international
travel, global integration, urbanization, changes in land use, and the increasing
exploitation of natural resources (Jones et al., 2008).
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Regarding the economic impact they can generate, the SARS (severe acute respiratory
syndrome) pandemic led to a-12.8% drop in the S&P 500 index between January and
March 2003, while the MERS (Middle East respiratory syndrome) pandemic caused
a -7.3% decline in the same index from September to November 2012. During the
SARS outbreak, the financial sector and the communication services sector were hit
the hardest between January and March 2003, showing losses of -16.3% and -26.7%,
respectively (Li, 2020).

Regarding the COVID-19 pandemic, in the first quarter of 2020, Mexico's financial
sector experienced a decline in several key indicators compared to the end of 2019.
Return on equity fell by 1.4%, the capitalization index dropped by 0.4%, and the non-
performing loan ratio increased by 0.1%. Another noteworthy point is that, compared
to the same month the previous year, March 2020 showed a 31.9% decrease in the
net income of multiple banking institutions (Méndez & Cigala, 2020).

This period (2020) also saw a downward trend in the market prices of equities listed on
the Mexican Stock Exchange (BMV). However, this decline was not always aligned
with the intrinsic value of these assets, but rather reflected investor behavior in
response to the broader economic outlook. Regarding concepts of price and value,
a company’s value can differ depending on the perspective of each buyer and seller.
In contrast, the price is simply the amount both parties agree upon in a transaction. In
a sale, valuation helps the buyer determine the maximum they should be willing to
pay, and the seller the minimum they should be willing to accept.

The uncertainty and risk that inevitably accompanied this crisis period encouraged
herd behavior, as market participants operated with highly imperfect information.
As a result, their decisions often followed the crowd, amplifying both moments of
excessive optimism and waves of panic-driven selloffs, such as the sharp market
swings seen in 2020 (Torres, 2012).

Many studies have examined investor overreaction, for example, Zakamulin's
(2024) research, which confirms the presence of an overreaction effect in the stock
market. She identified specific price patterns that emerge during both bull and
bear markets. Another strong example is the study by Said et al. (2021), which
concludes that stock returns display patterns consistent with investor overreaction
in Pakistan’s stock market.

Investor concerns about COVID-19 had a negative impact on financial markets,
according to findings by Cevik et al. (2022). They concluded that negative investor
sentiment increases market volatility, while positive sentiment helps to reduce it.
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Similarly, Loang (2022) found a correlation between market sentiment, investor
sentiment, and stock returns during the COVID-19 period.

As a result, investor behavior in 2020 can be seen as a case of overreaction contagion.
Additionally, the empirical findings of Yuan et al. (2022) confirmed the existence
of pandemic-driven financial contagion, illustrating that the Indian and Australian
markets were significantly affected by COVID-19. These markets were notably
susceptible to spreading financial contagion to others and played a crucial role in
the pandemic-driven contagion network.

3.1 Valuation Model Structure

The discounted cash flow valuation was carried out using the formula provided by
Aznar et al. (2016, p. 110):

P = CF_ RV
B A+K) " A+K)nt

Where:

PV = present value

CF; = cash flow for the period

K = discount rate or required return
RV = residual or terminal value

Following Gnap and Pitera (2023), the Free Cash Flow to Equity (FCFE) was used as
the amount to be discounted in the model. The FCFE was calculated as follows:

FCFE = CFO - FCInv + Net borrowing
Where:
FCFE = free cash flow to equity
CFO = cash flow from operating activities
FClnv = capital expenditures

Net borrowing = net debt issued
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To estimate the growth rate used to project the firms’ cash flows, the approach
proposed by Masilo (2013) was followed. The author notes: “As for the long-term
growth rate, it is understood that few companies can grow faster than the economy
on average.” (Masilo, 2013, p. 141)

To approximate the average economic growth, the annual real Gross Domestic
Product (GDP) growth rate over the ten years prior to the valuation period was used
as a proxy in Table 1 (see Table 1).

Table 1. Real GDP Growth (Annual %) in Mexico

Year Growth
2010 4.97
2011 3.44
2012 3.55
2013 0.85
2014 2.50
2015 2.70
2016 1.77
2017 1.87
2018 1.97
2019 -0.28
Average 2.34

Source: Prepared by the author based on World Bank (2024).

Based on the information gathered, the growth rate used for projecting cash flows
was set at 2.5%, and the calculated result was rounded.

Similarly, Sharpe (1964) states that the required rate of return (or discount rate)
should be determined using the Capital Asset Pricing Model (CAPM).

r = Rf + Bi[E(Rmkt) - Rf]
Where:

r = required rate of return

Rf = risk-free rate
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Bi = beta of the asset
E(Rmkt) = expected market return

In the formula proposed by Aznar et al. (2016), a terminal value (also referred to as
residual value) is included in the final cash flow. Likewise, Damodaran (2012, 302-
303) explains that a perpetuity can be used in place of a liquidation value, as the
firms analyzed can be assumed to have an indefinite life cycle with constant growth.
Both authors suggest the following formula:

Terminal Value = Cash Flow / (required rate - constant growth rate)

Regarding the projection horizon used in the model, McKinsey & Company Inc. et al.
(1990, p. 234) recommend a period of 10 to 15 years. Therefore, a 10-year horizon
was selected.

It is important to note that the observation period (first quarter of 2020) marks the
onset of COVID-19 infections in Mexico. As a result, the model incorporates
the impact of the pandemic on future cash flow projections.

To determine how many periods should be affected, it is essential to consider the
average duration of similar events throughout history. The following Table 2 presents
the duration of pandemics caused by respiratory infections since 1889 (see Table 2).

Table 2. Duration in Years of Pandemics Caused by Respiratory Infections

Period Official Name Pathogen Duration
1889-1893 Russian Flu Influenza A/H3N8 4
1918-1919 Spanish Flu Influenza A/H1N1 1
1957-1959 Asian Flu Influenza A/H2N2 2
1968-1970 Hong Kong Flu Influenza A/H3N2 2
2002-2003 Severe Acute SARS-CoV 1

Respiratory Syndrome (SARS)
2009-2010 Swine Flu Influenza A/H1N1 1
2015-2021 Middle East MERS-CoV 6

Respiratory Syndrome (MERS)

Average 24

Source: Prepared by the author based on Piret and Boivin (2021) and WHO (2023).
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Considering that a pandemic represents a period of crisis, this information was
complemented with the work of Allen and Gale (2007), who analyzed the duration
and impact of banking and monetary crises. The authors found that such crises last,
on average, 2.3 years.

The average duration of pandemics caused by respiratory infections, along with the
average duration of financial crises, supported the decision to negatively adjust the
valuation of the first two years (rounding the estimated duration).

However, how were these adjustments made?

To determine how to incorporate the impact into the model, it was assumed that
pandemics, as crisis events, can have economic consequences similar to those of
financial crises, as can be observed in Table 3. Therefore, the observed impact
of such crises on GDP was used as a reference point (see Table 3).

Table 3. Impact of Financial Crises (1973-1997) in % of GDP Loss

Currency crises 5.9
Banking crises 6.2
Average 6.1

Source: Prepared by the author based on Allen and Gale (2007).

As a result, the first two projected cash flows were adjusted downward by 6%
(rounded from the estimated impact) to reflect the decline in firm growth.

Regarding the application of the CAPM model, the risk-free rate was based on the 28-
day CETE (Certificado de la Tesoreria de la Federacion—Federal Treasury Certificate)
yield as of March 26, 2020 (the closest previous date to the valuation), resulting in a
rate of 6.59%.

The average economic growth rate in Mexico (2.5%) was used as a proxy for the
expected market return.

As can be observed from Table 4, the required rate of 1.31% appears inconsistent
with investor expectations. Therefore, it was decided to adjust the required rate by
adding the average economic growth rate (2.5%) to the risk-free rate (6.59%) (see
Table 4).
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Table 4. Calculation of the Required Rate Using the CAPM Model for “GFNORTE O”

Beta 1.29

Risk-free rate 6.59%
Expected market return 2.50%
Required rate of return 1.31%

Source: Prepared by the author.

This adjustment is based on the rationale that investors expect at least the risk-
free return when investing in fixed-income securities; however, the market under
evaluation involves greater risk. Therefore, it is reasonable to expect a risk premium
aligned with the average rate of economic growth.

This results in a required rate of return of 9.09%, which will be used for valuing all
companies.

Regarding asset-based valuation, it is commonly used as a minimum estimate of
a company's value, as it does not account for factors such as the firm's potential
growth, the industry’s growth, or the broader economy’s growth. In this study, it is
necessary to establish a minimum value for the stock prices of the firms included in
the sample.

Fernandez (2002) explains that the asset-based value of a company (also referred to
as book value) is the difference between total assets and total liabilities. Accordingly,
to calculate the per-share asset-based value, the difference between total assets and
total liabilities is simply divided by the number of outstanding shares. The formula
is expressed as follows:

Total assets-Total liabilities

Number of outstanding shares

4. Results

4.1 Valuations as of March 31, 2020

The valuations conducted as of March 31, 2020, yielded unfavorable results for the
companies’ stock prices, with five out of the eight firms in the sample trading below
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their intrinsic value (i.e., undervalued). It is worth noting that this period coincided
with a peak in uncertainty for the Mexican population, as the COVID-19 pandemic
began affecting the country during that quarter.

The following Table 5 presents the values obtained through the valuation models,
along with the market prices at which the stocks were traded (see Table 5).

It is essential to recognize that discounted cash flow valuations can yield a negative
intrinsic value if the projected cash flows are extremely low or negative in nature. This
situation often arises when a company experiences operating losses or has negative
free cash flows during the year used for the valuation. Since this method values
a business based on its ability to generate future cash and bring it to present value, a
weak or negative starting point pulls the overall valuation down. For this research,
any intrinsic value based on discounted cash flows that resulted in a negative figure
(due to low or negative cash flows in the valuation year) has been reported as N/A,
as such outcomes do not reflect a meaningful estimate of intrinsic value.

Table 5. Intrinsic Value of Companies in 2020

) Market price V_alue based on Value based
Name Ticker as of March discounted cash on assets
31, 2020 flows

BANBAJIO BBAJIO O $20.48 N/A $27.50
SANTANDER BSMX B $15.64 $79.07 $83.28
BMV BOLSA A $36.24 $17.56 $13.48
GENTERA GENTERA * $9.06 $44.63 $14.01
BANORTE GFNORTE O $65.00 $119.59 $68.49
INBURSA GFINBUR O $17.04 N/A $24.57
QUALITAS Q* $60.93 $21.71 $38.14
BANREGIO RA $62.49 N/A $62.47

Source: Prepared by the author.

Note: * Indicates a single class of shares.

The following Tables 6 and 7 illustrate the discrepancy between the intrinsic values
and market prices of the companies as of March 31, 2020 (see Table 6 and Table 7).
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Table 6. Mismatch between Market Price and Intrinsic Value of Companies Whose Market Price

was Lower than Their Intrinsic Value

Name Ticker Market Value based Value Mismatch Mismatch
price on based on between between
as of discounted assets DCF value asset-based

March cash flows and value and
31,2020 market market price
price

BANBAJIO BBAJIO O $20.48 N/A $27.50 N/A $7.02
SANTANDER BSMX B $15.64 $79.07 $83.28 $63.43 $67.64

GENTERA GENTERA * $9.06 $44.63 $14.01 $35.57 $4.95

BANORTE GFNORTE O $65.00 $119.59 $68.49 $54.59 $3.49

INBURSA GFINBUR O $17.04 N/A $24.57 N/A $7.53

Source: Prepared by the author.

Table 7. Mismatch between Market Price and Intrinsic Value of Companies Whose Market Price

was higher than their intrinsic value

Name Ticker Market Value based Value based | Mismatch Mismatch
price as on discounted | on assets between between
of March | cash flows price and price and
31, 2020 DCF-based asset-based
value value
BMV BOLSAA | $36.24 $17.56 $13.48 $18.68 $22.76
QUALITAS Q* $60.93 $21.71 $38.14 $39.22 $22.79
BANREGIO RA $62.49 N/A $62.47 N/A $0.02

Source: Prepared by the author.

4.2 Valuation as of March 31, 2022

For the valuation of companies as of March 31, 2022, only one adjustment was made
to the discounted cash flow model: the projected cash flows were no longer reduced
by 6% in the companies’ growth rate. This change reflects the fact that the average
two-year duration of the pandemic had already passed by that time.

By 2022, unlike in 2020, most companies were trading at prices above their intrinsic
value, with seven firms classified as overvalued.
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As in the presentation of the 2020 results, the following section shows the intrinsic
values obtained from the valuations, along with the corresponding market prices as
of March 31, 2022 (see Table 8).

Table 8. Intrinsic Value of Companies in 2022

Name Ticker Market price Value based on dis- Value based
as of March 31, counted cash flows on assets
2022

BANBAJIO BBAJIO O $54.61 N/A $33.21
SANTANDER BSMX B $21.09 $329.11 $98.08
BMV BOLSA A $42.06 $18.76 $14.52
GENTERA GENTERA * $16.89 N/A $15.98
BANORTE GFNORTE O $149.55 $129.09 $84.65
INBURSA GFINBUR O $41.67 N/A $29.27
QUALITAS Q* $113.99 $12.64 $52.10
BANREGIO RA $139.78 N/A $65.50

Source: Prepared by the author.

The following tables 9 and 10 show the discrepancy between the market price
and the intrinsic value of the companies in the sample for the year 2022 (see
Table 9 and Table 10).

Table 9. Mismatch Between Market Price and Intrinsic Value of Companies Whose Market Price
was Lower than Their Intrinsic Value

Name Ticker Market Value based Value Mismatch Mismatch
price as on discou- based between between
of March nted cash on DCF-ba- asset-based
31, 2022 flows assets | sed value value and
and price price
SANTANDER | BSMX B $21.09 $329.11 $98.08 $308.02 $76.99

Source: Prepared by the author.
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Table 10. Mismatch Between Market Price and Intrinsic Value of Companies Whose Market Price
was Higher than Their Intrinsic Value

Market Value Value Mismatch Mismatch
. between between
. price as based on based . .
Name Ticker X price and price and
of March | discounted on DCE-ba- asset-based
31, 2022 cash flows assets
sed value value
BANBAJIO BBAJIO O $54.61 N/A $33.21 N/A $21.40
BMV BOLSA A $42.06 $18.76 $14.52 $23.30 $27.54
GENTERA GENTERA * $16.89 N/A $15.98 N/A $0.91
BANORTE GFNORTE O $149.55 $129.09 $84.65 $20.46 $64.90
INBURSA GFINBUR O $41.67 N/A $29.27 N/A $12.40
QUALITAS Q* $113.99 $12.64 $52.10 $101.35 $61.89
BANREGIO RA $139.78 N/A $65.50 N/A $74.28

Source: Prepared by the author.

The following Table 11 summarizes the average and variance of the discrepancy
between intrinsic value and market price across both 2020 and 2022 (see Table 11).

Table 11. Statistical Summary of Price-Value Discrepancies (2020 and 2022)

Method Average Discrepancy Variance
Discounted Cash Flows $73.85 8398.19
Asset-Based Valuation $29.78 828.15

Source: Prepared by the author.

These results show that the discounted cash flow method not only identifies larger
differences from market prices on average but also shows much more variation in
its outcomes. This increased volatility suggests that the model is more sensitive to
changes in assumptions, such as expected cash flows and discount rates, which
is especially important during uncertain times, like health crises. Because of this,
the cash flow method tends to reflect market uncertainty and shifts in investor
sentiment more clearly, while the asset-based method provides a more cautious
and steady valuation approach.
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5. Conclusions

The findings of this study support the rejection of the null hypothesis, indicating that
there are indeed significant differences between the market value and the intrinsic
value of Mexican financial firms when using a valuation model adjusted for health
crises. The adjusted valuation model for systemic health crisis contexts proves
effective in identifying relevant discrepancies between intrinsic value and market
price. In particular, results from the first quarter of 2020 reveal a widespread trend
of undervaluation, in contrast to the findings from 2022, where overvaluation was
more prevalent.

This evolution aligns with the theoretical framework regarding investor behavior
under conditions of high uncertainty. During the initial months of the COVID-19
pandemic, the lack of knowledge about the magnitude and duration of the health
crisis led to an elevated perception of risk, which was reflected in falling financial
asset prices, often below their fundamental values, by 2022, increased knowledge
about the virus, progress in vaccination, and the economy’s adaptation to a new
standard significantly reduced uncertainty, triggering a price recovery that, in some
cases, exceeded the value estimated by the models.

The use of an adjusted discount rate, along with the incorporation of a negative
impact on projected cash flows during the first two years of the crisis, allowed for a
more realistic reflection of market conditions. Additionally, the comparison with an
asset-based valuation provided a conservative benchmark that complemented the
discounted cash flow estimates.

From a methodological standpoint, incorporating adjustments based on historical
evidence (such as the duration of past pandemics and the economic effects of
previous crises) represents a valuable contribution to financial analysis in atypical
environments. The proposed model offers a flexible and replicable tool that can be
adapted to future systemic crises, whether health-related or otherwise.

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 examines the relationship between stock market liquidity and economic growth in five
emerging countries: Brazil, Russia, India, China, and South Africa, collectively referred to as the BRICS as of
2017. Using a dynamic panel data model, we find that proxies for stock market liquidity contain leading
information about the real economy. Our results are robust even after controlling for macroeconomic
covariates that affect both stock market and economic growth. We provide evidence that stock market
liquidity contains strong and reliable information about the economic condition of BRICS during the
period 2010-2017. Our study sheds light on the fact that stock market liquidity contains prospective news
and information about the future state of economic growth.

Resumen

Este articulo analiza la relacion entre la liquidez bursdtil y el crecimiento econdmico en cinco paises emer-
gentes: Brasil, Rusia, India, China y Suddfrica, conocidos como BRICS desde 2017. Mediante un modelo
dindmico de datos de panel, observamos que las variables asociadas a la liquidez bursdtil contienen
informacién clave sobre la economia real. Nuestros resultados son robustos incluso después de controlar
las covariables macroecondmicas que afectan al mercado bursdtil y al crecimiento econémico. Presenta-
mos evidencia de que la liquidez bursdtil contiene informacion sélida y robusta sobre la situacién econd-
mica de los BRICS durante el periodo 2010-2017. Nuestro estudio destaca que la liquidez bursdtil contiene
noticias prospectivas e informacion sobre el estado futuro del crecimiento econémico.
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1. Introduction

The 2008 global financial crisis revealed how the drying up of stock market
liquidity can actas a precursor to broader economic downturns. This experience
renewed academic interest in the role of market liquidity as a leading indicator
of business cycles and economic activity (Apergis et al.,, 2023; Chikwira &
Mohammed, 2023; Im et. al., 2024; Neaes et al., 2011). Florackis et al. (2014) have
demonstrated that sharp declines in liquidity not only restrict the availability of
long-term financing but also affect investor sentiment, leading to reductions in
investment and consumption.

From a theoretical standpoint, liquid stock markets play a central role in
economic development. They improve capital allocation, reduce the cost of
funding, and enhance the informational content of asset prices (Levine,1991;
Amihud, 2002). A liquid secondary market enables investors to adjust their portfolios
with minimal transaction costs, thereby lowering the risk premium required to hold
risky assets and supporting productive investment. Moreover, current asset prices
in liquid markets tend to reflect investor expectations about future macroeconomic
conditions, reinforcing the consumption-smoothing channel (Nees et al., 2011).

When financial systems face liquidity constraints, their vulnerability increases (Elliott
etal., 2025; Huang et al., 2024; and Kim et al, 2024). A decline in equity prices may lead
to reduced investment and can amplify economic recessions (Florackis et al., 2014).
Moreover, liquidity should also convey information about future macroeconomic
conditions. The “flight to quality” phenomenon, often observed before economic
downturns, illustrates how investors, anticipating instability, reallocate capital away
from equities toward safer assets. This behavior underscores the prospective nature
of stock markets as forward-looking mechanisms that reflect investor expectations
markets (Switzer & Picard, 2016).

Since 2010, the BRICS—Brazil, Russia, India, China, and South Africa—have
emerged as major players in the global economy. Figure 1 illustrates the significant
expansion of their stock markets, particularly in China and South Africa, where
market capitalization as a share of GDP exceeds 100% in the latter (see Figure 1)
(Pant, 2013). However, unlike developed markets, BRICS countries differ in their
institutional quality, financial structures, and susceptibility to external shocks. These
features let us raise an important question: Does stock market liquidity serve as a
reliable predictor of economic growth and recession risk in BRICS countries?
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Figure 1. Stock Market Capitalization to GDP for the BRICS Countries
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Source: Prepared by the authors with data from Federal Reserve Bank of St. Louis (n.d.).

Using quarterly data from the Federal Reserve Bank of St. Louis (n.d.) for the
period 2010 to 2017, we examine whether stock market liquidity is a significant
predictor of both economic growth and the likelihood of recession in BRICS
countries. We estimate a dynamic panel data model to assess the short-run
impact of liquidity on GDP growth. Following Estrella and Mishkin (1998), we also
employ a probit model to evaluate the ability of liquidity indicators to anticipate
recessions. To capture multiple dimensions of market liquidity, we rely on
three standard proxies: the Amihud illiquidity measure (IRLM), trading volume,
and the relative bid/ask spread (RS). Our findings suggest that lower levels of
liquidity are significantly associated with weaker economic growth and a higher
probability of recession, even after controlling for key macroeconomic variables,
including money supply growth, interest rate spreads, and market volatility.

By focusing on emerging economies where the proportion of stock market
capitalization to Gross Domestic Product (GDP) is substantial (averaging more
than 50%), this study contributes to the growing literature on the predictive
power of stock market liquidity. It provides policymakers with insights relevant
to designing macroprudential frameworks in developing countries. The rest of
the paper is structured as follows. Section 2 provides a brief literature review.
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Section 3 describes the methodology and data used to analyze the impact of stock
market liquidity on economic growth, and Section 4 shows and discusses our results.
Our concluding remarks appear in the last section.

2. Literature Review

The relationship between stock market liquidity and real economic activity has
garnered growing attention, particularly in the aftermath of financial crises
that have highlighted the role of financial markets in amplifying or transmitting
shocks to the broader economy (Mattana & Panetti, 2014; Chu & Chu, 2020).
Several theoretical frameworks suggest that stock market liquidity can affect growth
through multiple channels. A liquid market reduces the cost of capital and improves
resource allocation, enabling firms to undertake long-term investments that foster
productivity and economic expansion (Levine, 1991; Amihud, 2002).

In addition to the investment channel, liquidity influences the economy through
expectations embedded in asset prices. As noted by Naes et al. (2011), changes in
stock market liquidity can precede shifts in macroeconomic conditions, as investors
adjust their portfolios in anticipation of downturns. This phenomenon is often
reflected in a “flight to quality” phenomenon, where capital moves away from
equities and into safer assets during periods of uncertainty (Bao Dinh & Tran, 2024).
Overall, stock market liquidity serves as a signaling mechanism for the future state
of the economy, influencing both consumption and investment decisions.

2.1 Evidence from Developed Countries

The transmission channel of liquidity shocks in the stock market to the real
economic cycle has been discussed very rarely in the literature. Primary studies
are conducted in developed economies with deep financial markets and stable
institutions. Levine (1991) examines the relationship between stock market
development and long-term economic growth, reviewing the role of stock markets
in economic development. Rousseau and Wachtel (2000) employed a pure cross-
sectional empirical approach, utilizing a panel VAR, which revealed that stock market
liquidity and the intensity of activity in traditional financial intermediaries have
leading roles in influencing per capita output. Their findings indicate that changes
in stock market liquidity are crucial for institutions in promoting economic activity.
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Similarly, Naes et al. (2011) employed an alternative liquidity measure for the
United States and Norway, showing that stock market liquidity can serve as an early
indicator of the future state of macroeconomic variables. They also demonstrated
that investors’ portfolio compositions change in response to the business cycle, and
investor participation is linked to stock market liquidity, suggesting that systematic
liquidity variation is associated with a “flight to quality” during economic downturns.
Additionally, Meichle et al. (2011) suggest that financial variables convey leading
information for predicting business cycles. They found that stock market liquidity is
the primary predictor of economic activity in Switzerland.

Furthermore, Florackis et. al. (2014) examined the illiquidity of the stock markets
using linear and non-linear models. Their results showed a statistically significant
negative relationship between stock market liquidity and the future growth of the
United Kingdom'’s GDP. This relationship is stronger during periods of liquid market
conditions and weak economic growth. They determine that liquidity is an early
informative indicator of future economic conditions, as it serves as a signal revealing
information about investors’ intentions. During periods of uncertainty or a negative
outlook, investors tend to leave the stock market to invest in fixed-income assets.

Switzer and Picard (2016) examined the relationship between business cycles and
market-wide liquidity in the United States using a non-linear approach to capture the
non-linear dynamics of macroeconomic series and found a significant relationship.
Galariotis and Giouvris (2015) obtained similar results regarding national and global
stock market liquidity and its interaction with macroeconomic variables for six of the
G7 economies.

Shi (2015) evaluated the quantitative importance of financial frictions in business
cycles, demonstrating that a negative financial shock (such as an illiquid stock market)
can cause aggregate investment, employment, and consumption to decline in tandem
with output. Also, Chu and Chu (2020) studied the relationship between stock market
liquidity and economic growth using a panel of 136 countries. The study reveals that
stock market liquidity contributes to economic growth, but only up to a certain point.
After certain levels, it can slow growth. This effect is more potent in rich countries.

2.2 Evidence from Emerging and Developing Economies

Despite these findings, several studies have limitations related to the specificity
of the context, as they primarily focus on countries with high institutional
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stability and financial depth, which hinders their generalizability to emerging
economies. In recent years, new research has expanded the understanding of
the link between stock market liquidity and economic activity in emerging
markets, addressing structural, technological, and institutional factors.

Chowdhury et al. (2017 and 2024) are among the primary studies that have focused
on analyzing the interaction between macroeconomic variables and the liquidity
of financial markets in emerging countries. They investigated the influence of
monetary and fiscal policy variables on the market and firm-level liquidity
of eight Asian stock markets. Using four different measures of liquidity and nine
macroeconomic variables, they found a significant impact on liquidity.

Additionally, Ogunrinola and Motilewa (2015) examined the relationship between
stock market liquidity and economic growth in Nigeria. Contrary to expectations,
their results showed that stock market liquidity had no statistically significant impact
on economic growth during the study period.

Chipaumire and Ngirande (2014) examined the impact of the stock market on
economic growth in South Africa. These researchers employed ordinary least
squares regression (OLS) using time series data from 1995 to 2010. They concluded
that stock market liquidity has an impact on economic growth in South Africa. Pan
and Mishra (2018) analyzed the impact of stock market activity on China's economy
using unit root tests with structural breaks and the ARDL (Autoregressive Distributed
Lag) model . They found that the 2007-2012 global financial crisis had a significant
impact on both the real and financial sectors.

Guru and Yadav (2019) analyzed the relationship between financial development
and economic growth in BRICS countries from 1993 to 2014, using both banking and
stock market indicators. The results showed that key banking indicators and the
value of shares traded are significantly and positively associated with economic
growth, highlighting their complementary roles. However, the Turnover Ratio (TUR)
does not show the same effect when banking indicators are included, suggesting
that not all market measures contribute equally to growth.

Recent contributions have expanded the scope of analysis, examining the
relationship between liquidity and innovation, efficiency, and economic value. Liu
and Suzuki (2024) conclude that stock market liquidity promotes innovation in small
and medium-sized Chinese companies by alleviating financial constraints. However,
Im et al. (2024) found that while liquidity enhances the economic value of patents, it
may reduce the volume of innovation itself, highlighting a possible trade-off. Patra
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and Hiremath (2024) further demonstrated that market information efficiency varies
according to liquidity levels.

Taken together, these studies confirm that stock market liquidity plays a key role
in shaping macroeconomic outcomes. However, few studies have systematically
explored this relationship in the BRICS context, using multiple liquidity proxies and
both linear and non-linear modeling approaches. This paper aims to address this
gap by examining whether liquidity is a significant predictor of economic growth
and recession risk across five major emerging economies. Hence, we aim to test
the following two hypotheses:

H1: Stock market liquidity has a positive and significant impact on future economic
growth in the BRICS countries.

H2: Stock market liquidity has a negative and significant impact on the probability of
economic recession in the BRICS countries.

3. Data and Methodology

3.1 Liquidity Proxies

What is liquidity? Pastor and Stambaugh (2003), Uddin (2009), Papavassiliou (2013),
and O'Hara (2004) define liquidity as the ability to trade large volumes of shares
with minimal price impact, costs, and postponement. Many studies have developed
diverse liquidity proxies because it is an unobservable factor. The literature that
studies financial markets, use as liquidity proxies the margin between supply
and demand (bid/ask spread), the depth, which is associated with the amount of
assets that can be traded in a given moment at a certain price, and the impact
on the price that measures the change in price due to a transaction of a specific
size (Agudelo Rueda, 2010). Alternatively, high-frequency liquidity measures require
intraday data on bid/ask quotes, order flow, and volume traded; however, these
variables are not available for an extended period.

Each liquidity proxy has its advantages and disadvantages, particularly when
applied in emerging markets. The IRLM is widely used due to its simplicity and
data availability; nevertheless, it can be sensitive to extreme returns or periods of
low volume, which are common conditions in less liquid markets. The TUR is easy
to interpret and is usually reported systematically, although it may overestimate
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liquidity in speculative or highly volatile contexts. Additionally, the RS directly
reflects transaction costs; however, in emerging markets, these quotes may not
be updated frequently or may be distorted due to low transparency. For these
reasons, this study simultaneously employs three complementary measures
(price impact, traded volume, and transaction cost) to capture different
dimensions of stock market liquidity and improve the robustness of the analysis
applied to BRICS countries.

Cooper et al. (1985) define a liquidity proxy as a bid/ask spread and examine the
existing relationship between common stock liquidity and price behavior during
major up and down movements in the market. Amihud and Mendelson (1991)
employ the same proxy to examine the impact of capital asset liquidity on their prices,
yielding reliable outcomes on the liquidity effect in asset pricing. Common proxies
of liquidity in the literature are the volume of trading (VTR), the TUR, the IRLM,
and the RS (Apergis et al., 2015).

The VTR refers to the total number of shares traded in the stock market on a single
trading day. The TUR is the total number of shares traded during a specific time
interval, expressed as a percentage of the number of outstanding shares. The TUR
measures the percentage of the issued shares that change hands during a trading
window (Apergis et.al, 2015).

As we can see, the TUR involves the VTR, so we should expect a high correlation
between them. Amihud (2002) proposed a liquidity measure that estimates the
impact of trading based on the daily price response associated with a one-dollar
increase in trading volume. The measure is computed as the daily ratio of absolute
stock return to dollar value volume:

Y Dy Lap1VOLy,

where DT is the number of observations within a time window T, |Rit| is the
absolute return at day t for stock i, and VOLi,t is the trading volume in monetary
values at day t for stock i.

Finally, the RS provides a relative measure of trading cost at day t for stock i (Jun et
al., 2003):
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ASK BID
RS, = D, z W

where P/#¥and P/® are the ask and bid prices.

Hence, the IRLM involves the trading volume, and the RS involves the relative price
impact of turnover. Therefore, in this research, we will use two liquidity proxies: the
IRLM and the RS.

3.2 Data Description

The data used in this study were obtained from three primary sources: Bloomberg
(n.d.), Refinitiv (n.d.), and the Federal Reserve Bank of St. Louis (n.d.). We analyze both
daily and quarterly data for the five BRICS countries—Brazil, Russia, India, China, and
South Africa—covering the period from 2010 to 2017. All variables are expressed in
US dollars and growth rates to ensure consistency and cross-country comparability.

The choice of this time frame is motivated by both methodological and structural
considerations. Prior to 2010, South Africa was not an official member of the BRICS
group. After 2017, new countries such as Mexico, Indonesia, and Turkey were
considered for inclusion; however, their economic and financial profiles differ
significantly from those of the core BRICS economies.

Moreover, the 2010-2017 period reflects a relatively stable macroeconomic and
financial environment across most BRICS countries. This stability helps minimize the
influence of disruptive structural reforms—such as the pension reform in Brazil in
2018—or extraordinary policy interventions—like China’s monetary stimulus in 2019.
An additional advantage of this period is the availability of consistent and uninterrupted
time series for key financial variables in the databases, which reduces the risk of
structural breaks and ensures homogeneous data coverage across countries.

To measure the economic activity, we use three leading indicators: the seasonally
adjusted quarterly GDP growth rate (relative to the previous quarter), the private
consumption growth rate, and the annual real money growth rate. The latter is
defined as the difference between nominal money supply growth and the inflation
rate (Florackis et al., 2014). To construct the two liquidity proxies, we use daily stock
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market data including closing prices, returns, trading volumes, the total number of
outstanding shares, and the RS.

As control variables, we include the term spread (Y spread), approximated by the
difference between the 10-year government bond yield and the 3-month T-bill rate,
and stock market volatility (Vol). The latter is computed using a GARCH model—
Generalized Autoregressive Conditional Heteroskedasticity—applied to the return
series of the leading stock market index.

All variables used in this study are expressed in US dollars, which provides a
standard base of comparison between countries and eliminates potential
distortions resulting from local exchange rate volatility. However, this decision
implies certain limitations, particularly in economies with high financial
dollarization or strong sensitivity to exchange rate fluctuations. To mitigate
these effects, growth rates and relative ratios are used instead of nominal levels,
and country-specific shocks are controlled by using fixed effects for country and
period in the estimated models.

3.3 Model

Our study focuses particularly on liquidity as a leading indicator of the economic cycle
of these countries. We estimate the relationship between liquidity and economic
growth using a dynamic panel data model, which includes time effects (Florackis et
al., 2014). We define the following model:

Ye=Bot By * XLIQu + B Xey * Uy (M

Where Y, is the realized growth of the macroeconomic variables per quarter, XLIQ,,
is the vector of stock market liquidity proxies, X,, is the vector of control variables:
lagged GDP growth (GDPt-1), the term spread (Y spread), the annual real money
growth (M2), and the stock market volatility in 90 days published by Bloomberg.

To quantify the predictive power of liquidity concerning future recessions, we employ
a probit model (Estrella & Mishkin, 1998). The probit model is dictated by the fact
that the variable being predicted takes on only two possible values: whether the
economy is in or out of a recession. The model is defined as follows:
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e = B X+ & )

WhereY,,, is an unobservable variable that determines the occurrence of a recession
at time t, k is the length of the forecast horizon, ¢, is a normally distributed error
term, B” is a vector of coefficients, and X, is a vector of values of the independent
variables.

R, = {1 recession
t 0 otherwise

Where R, is the observable recession indicator.
P(Reyie = 1) = F(BX¢)

Where Fis the cumulative normal distribution function corresponding to ¢,. This
model is estimated by maximum likelihood with the function:

v=[] rexo ] n-r(ex)

Reyp=1 Riy=0

4. Results

Table 1 presents descriptive statistics for the liquidity proxies, as well as the GDP growth
and control variables used in the analysis (see Table 1). Table 2, in turn, presents the
correlation matrix among these variables (see Table 2). The results indicate that the
GDP growth rate is negatively correlated with all other variables, most notably with
the stock market volatility (-0.59) and the relative spread (RS) (-0.41). The results also
suggest that higher volatility and wider spreads are associated with slower economic
growth. The IRLM also shows a negative correlation with GDP growth (-0.30), implying
that lower market liquidity is associated with slower economic growth.

Volatility exhibits a strong positive correlation with the IRLM (0.74) and the RS (0.82),
thus indicating that periods of high illiquidity are typically accompanied by increased
stock market volatility. Additionally, the IRLM and the RS are positively correlated
(r = 0.58), although the correlation is not perfect. This suggests that both proxies
capture different aspects of market liquidity.
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Variables] N | Mean Min Max Sd p5 p25 p50 p75 p95
AGDP | 130 0.00645 |-0.02315(0.02375| 0.00907 (-0.00915]0.00097 [ 0.00660 {0.01288(0.02092
Recess [164]0.39634 | 0.00000 | 1.00000 | 0.49064 | 0.00000 {0.00000|0.00000(1.00000(1.00000
IRLM 155 0.02948 | 0.00000 | 0.27258| 0.06183 | 0.00001 |0.00005]0.00008|0.00649{0.19260

RS 170(0.01545 | 0.00640 | 0.04264 | 0.00577 [ 0.00781 |0.01111]0.01486|0.01798(0.02671
AM2 |161]0.02715-0.29357 [ 0.31508 | 0.03993 [-0.00181]0.01179(0.02522 (0.03785|0.06745

Y spread | 134 0.00906 | -0.01433]0.03563| 0.01043 |-0.00837(0.00253|0.00641 {0.01650(0.03023

Vol 170 0.01603 | 0.01073 | 0.02448| 0.00333 1 0.01159]0.01361]0.01515]0.01861{0.02258

Note: GDP growth rate is the quarterly growth rate of the GDP; Recess is a dummy variable for recession
(1) and (0) otherwise; IRLM is the Amihud illiquidity measure; RS is the relative bid/ask spread; AM2 is the
quarterly growth rate in money supply; Y spread is the end-of-quarter sovereign bond yield spread; and Vol
is the quarterly volatility of the stock market.

Source: Prepared by the authors.

Table 2. Correlation Matrix

AGDP IRLM RS Recess AM2 Y spread Vol

AGDP 1

IRLM -0.2969 1

RS -0.4097 | 0.5784 1
Recess -0.1871 0.0326 | 0.2554 1

AM2 -0.0289 | 0.0714 | 0.0896 -0.154 1

Y spread 0.122 | -0.0761 | -0.1225 | -0.3422 0.0477 1
Vol -0.5921 0.7432 | 0.8151 0.1811 0.0752 -0.0737 1

Note: GDP growth rate is the quarterly growth rate of the GDP; Recess is a dummy variable for recession
(1) and (0) otherwise; IRLM is the Amihud illiquidity measure; RS is the relative bid/ask spread; AM2 is the
quarterly growth rate in money supply; Y spread is the end-of-quarter sovereign bond yield spread; and Vol
is the quarterly volatility of the stock market.

Source: Prepared by the authors.
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Table 3 presents the results of the dynamic panel estimations, highlighting the
role of stock market liquidity, measured through the IRLM, as a significant leading
indicator of economic activity. The coefficient associated with the first lag of the IRLM
is consistently negative and statistically significant across all model specifications,
suggesting that decreases in market liquidity are associated with immediate declines
in GDP growth. In other words, periods of reduced market liquidity tend to precede
short-term economic slowdowns (see Table 3).

Interestingly, the second lag of the IRLM shows a positive and statistically significant
effect on GDP growth, indicating a partial rebound in economic activity following
the initial shock. This dynamic pattern suggests that liquidity shocks have a short-
term contractionary effect, so their impact may be temporary, allowing for a delayed
adjustment in investment or consumption behavior. Such short-term reversals
may reflect the market's ability to correct after initial overreactions, especially in
environments where macroeconomic fundamentals remain relatively stable.

Table 3. Dynamic Panel Regressions of GDP Growth on IRLM

A GDP
(1) (2) 3) (4)
AGDP,_, 0.493*** 0.488*** 0.252** 0.188
[0.103] [0.104] [0.123] [0.130]
IRLM_, -4.725%** -4.839%** -3.985*** -3.947**
[1.536] [1.557] [1.488] [1.572]
IRLM,_, 3.331** 3.314** 3.031** 3.506**
[1.476] [1.490] [1.403] [1.502]
IRLM_3 0.120 0.220 0.933 0.597
[1.408] [1.428] [1.361] [1.404]
Y spread,_, -0.0252 -0.0320 -0.0198 -0.0876
[0.0915] [0.0932] [0.0876] [0.104]
AM2 -0.0149 -0.00883 -0.00878
[0.0241] [0.0227] [0.0236]
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A GDP
Vol -1.474%%% -1.636%**
[0.474] [0.495]
Fixed Effects Year No No No Yes
Constant 0.00481%** 0.00524*** 0.0288*** 0.0255%**
[0.00162] [0.00172] [0.00776] [0.00906]
Overall 0.4525 0.4575 0.5286 0.5866
Observations 73 72 72 72

This table presents panel regression results, where the dependent variable is the quarterly GDP growth
rate (AGDP). The main independent variable of interest is the Amihud illiquidity measure (IRLM), which is
used as a proxy for liquidity. Lags of the IRLM (t-1 to t-3) are included to capture dynamic effects. Columns
(2) to (4) sequentially add control variables: the end-of-quarter sovereign bond yield spread (Y spread),
quarterly growth in money supply (AM2), and quarterly stock market volatility (Vol). Column (4) includes
year fixed effects. Significant standard errors are reported in brackets. *** p<0.01, ** p<0.05, * p<0.10.

Source: Prepared by the authors.

Our findings are consistent with the notion that liquidity shocks impair the
financing of productive investments, raise the cost of capital, and contribute to
macroeconomic fragility. The results align with the evidence reported by Nees et
al. (2011) for developed markets, where liquidity was shown to anticipate cyclical
turning points. Similarly, Florackis et al. (2014) found that stock market illiquidity
negatively predicts GDP growth in the United Kingdom, especially during periods of
low economic activity.

What distinguishes the present analysis is its focus on BRICS economies, where
financial markets are less mature and potentially more sensitive to liquidity
disruptions. The strong and immediate effect of liquidity observed here suggests that
it may carry even greater information value in emerging markets, where alternative
sources of financing are more limited.

Table 4 presents the results of the dynamic panel model estimations using the RS
as an alternative proxy for market liquidity. Similar to the IRML, the results indicate
a significant negative relationship between stock market liquidity and economic
growth. However, notable differences emerge in terms of magnitude (see Table 4).
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Table 4. Dynamic Panel Regressions of GDP Growth on Relative Bid/Ask Spread (RS)

A GDP
(1) (2) (3) (4)
AGDP,_, 0.497%** 0.495%** 0.370%** 0.390%***
[0.0975] [0.0996] [0.110] [0.115]
RS,_, -0.465%* -0.463** -0.201 -0.525%*
[0.230] [0.235] [0.253] [0.250]
RS, 0.267 0.264 0.226 0.213
[0.243] [0.250] [0.244] [0.285]
RS._; -0.317 -0.329 -0.109 -0.374
[0.212] [0.218] [0.231] [0.229]
Y spread,_, 0.0184 0.0128 0.0489 -0.0456
[0.0782] [0.0806] [0.0797] [0.0972]
AM2 0.00339 0.00453 0.000871
[0.0232] [0.0225] [0.0245]
Vol -0.987**
[0.412]
Fixed Effects Year No No No Yes
Constant 0.0113*** 0.0116*** 0.0214*** 0.0148**
[0.00418] [0.00437] [0.00590] [0.00739]
Overall 0.4013 0.4018 0.4439 0.4902
Observations 86 84 84 84

This table presents panel regression results, where the dependent variable is the quarterly growth rate of
GDP (AGDP). The primary independent variable of interest is the relative bid/ask spread (RS), which serves
as a proxy for liquidity. Lags of the RS (t-1 to t-3) are included to capture dynamic effects. Columns (2) to
(4) sequentially add control variables: the end-of-quarter sovereign bond yield spread (Y spread), quarterly
growth in money supply (AM2), and quarterly stock market volatility (Vol). Column (4) includes year fixed
effects. Robust standard errors are reported in brackets. *** p<0.01, ** p<0.05, * p<0.10.

Source: Prepared by the authors.
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The first lag of the Relative Bid/Ask Spread (RS,,) shows a negative and statistically
significant coefficient in three out of the four model specifications (columns 1, 2, and
4), with estimated values ranging from 0.46 to 0.52. This suggests that an increase in RS
(higher transaction costs) is associated with a reduction in GDP growth in the following
quarter. In contrast, the second and third lags of the RS variable are not statistically
significant in any specification, implying that the impact of the RS on economic growth is
short-lived and does not persist dynamically, unlike the pattern observed with the IRLM.

Market volatility (Vol) remains negative and statistically significant in model (3),
reinforcing the evidence that higher market volatility tends to coincide with lower
economic growth. Meanwhile, the control variables, term spread (Y spread) and
money supply growth (AM2), do not show significant effects in any of the models,
suggesting that RS carries an informational signal about GDP growth. Finally, the R?
of the most comprehensive model (column 4) reaches 0.49, which is slightly lower
than the explanatory power observed with the IRLM-based model (0.5866 in Table 3)
(see Table 3). This suggests a modest loss of explanatory power when using the RS
as the primary proxy for liquidity.

Our results are consistent with studies that highlight the role of the RS as an
indicator of transaction costs and market friction, as shown by Jun et al. (2003), and
more recently by Apergis et al. (2015), who validate the use of the RS as an effective
measure of liquidity in emerging markets.

The significance of the first lag of the RS supports the argument by Nees et al. (2011), who
contend that liquidity reflects investor confidence and can anticipate changes in real
economic activity. However, unlike the IRLM, no compensatory effect is observed in the
later lags, suggesting that the RS may better capture the contemporaneous impact of
transaction costs, but not necessarily the full temporal dynamics of the market. Likewise,
the fact that RS exhibits a more immediate but non-persistent effect is consistent with
the findings of Galariotis and Giouvris (2015), who demonstrate that different liquidity
proxies provide varying degrees of predictive power over the business cycle.

Figure 2 illustrates the behavior of the liquidity proxies during periods of economic
recession in Brazil, Russia, India, China, and South Africa (see Figure 2). We can
observe that during a recession, there is a decrease in liquidity in the stock market.
Figure 3 provides additional information on the behavior of the liquidity proxies and
the interest rate dynamics in Brazil, Russia, India, China, and South Africa (see Figure 3).
It can be observed that during recession periods, there is a significant increase in the
interest rates, with the most prominent peaks occurring during economic downturns.
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Figure 2. Liquidity Proxies and Recession Periods - IRLM

Market llliquidity and Recession Periods, Brazil

Market llliquidity and Recession Periods, Russia

Source: Prepared by the authors.
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Figure 3. Liquidity Indexes and Recession Periods - RS
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Table 5 presents the results of the probit model, which estimates the probability of
an economic recession in the BRICS countries (see Table 5). The dependent variable in
the model is a binary indicator of recession. In contrast, the independent variables
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include two proxies for market liquidity: the Relative Bid/Ask Spread (RS) and the
IRLM, along with standard control variables, the sovereign bond yield spread (Y
spread), growth in the money supply (AM2), and financial market volatility (Vol)
(See Table 5).

Table 5. Probit Model

Recession Recession
(1 (2)

RS 1.096*
[0.566]
IRLM 3.938**
[1.957]
Y spread -53.00%** -21.24
[13.67] [16.04]
AM2 -6.830 -3.426
[4.757] [4.014]
Vol -30.51 66.22%
[53.95] [39.27]
Constant 5.455% -1.042
[3.120] [0.651]
Pseudo R2 0.1491 0.0662
AlC 157.76 117.43
BIC 172.02 129.53
Observations 128 83

This table presents panel regression results, where the dependent variable is a dummy variable for reces-
sion, taking the value of 1 when a recession occurs and 0 otherwise. The independent variables are the
relative bid/ask spread (RS) and the IRLM used as a proxy for liquidity. Other control variables are the end-
of-quarter sovereign bond yield spread (Y spread), quarterly growth in money supply (AM2), and quarterly
stock market volatility (Vol). Column (1) uses the RS as a measure of liquidity, and Column (2) uses the IRLM.
Robust standard errors are reported in brackets. *** p<0.01, ** p<0.05, * p<0.10.

Source: Prepared by the authors.
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The results reveal that liquidity, as proxied by both the IRLM and the RS, significantly
increases the probability of a recession. In Model (1), the RS coefficient is positive
and statistically significant at the 10% level, indicating that wider bid/ask spreads,
implying greater transaction costs and lower liquidity, are associated with a higher
likelihood of economic contraction. In Model (2), the IRLM displays a stronger and
more robust effect, significant at the 5% level, reinforcing its role as aleading indicator
of macroeconomic fragility. This confirms that lower market liquidity systematically
precedes downturns in economic activity across the BRICS economies.

Among the control variables, the yield spread is negative and highly significant in
Model (1), consistent with the traditional interpretation that a flatter or inverted yield
curve signals recession risks. However, this effect disappears in Model (2), likely due
to the stronger explanatory power of the IRLM. Notably, market volatility becomes
positive and significant in Model (2), suggesting that heightened volatility amplifies
the adverse impact of liquidity on recession.

In terms of model performance, the IRLM-based specification shows superior fit
(lower AIC and BIC values), underscoring the informational value of liquidity shocks in
predicting macroeconomic downturns. These findings are consistent with previous
studies, such as Florackis et al. (2014) and Nees et al. (2011), which found that
stock market liquidity serves as a reliable early indicator of real economic activity,
particularly during periods of heightened volatility. Overall, the evidence suggests
that liquidity conditions in stock markets, particularly in emerging economies with
more limited financing alternatives, may serve as effective predictors of recessions,
complementing traditional indicators such as the term spread.

5. Conclusion

The relationship between stock market liquidity and economic growth is a crucial area
of study, particularly in emerging markets where financial systems play a central role
in supporting economic development. As shown by the sub-prime financial crisis,
the drying up of liquidity in stock markets often serves as a precursor to broader
economic downturns, highlighting the vital role liquidity plays in economic stability
(Nees et al., 2011).

Our findings underscore this connection, as we observe that BRICS countries with
more liquid stock markets tend to exhibit greater resilience against external shocks
and more sound economic growth. Without sufficient liquidity, markets become
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less transparent, and price signals become distorted, resulting in inefficiencies in
resource allocation.

Furthermore, a lack of liquidity exposes markets to higher volatility and instability.
In times of heightened volatility or external shocks, illiquid markets are more
vulnerable to abrupt price swings, which can exacerbate the severity of downturns
(Muzaffar & Malik, 2024). Nevertheless, liquid markets possess a natural buffer,
allowing for a smoother adjustment to adverse events. In this regard, liquidity serves
as a stabilizing force, ensuring that markets can absorb shocks more effectively and
maintain a degree of resilience in the face of external pressures.

Given the short-term impact of liquidity on economic growth, future research
may explore whether or not behavioral biases exacerbate the impact of liquidity
on economic growth. Those biases may include investors' overconfidence, regret,
or even market sentiment. In summary, fostering and maintaining stock market
liquidity in countries where market capitalization constitutes a high proportion of
the GDP is essential not only for the smooth functioning of daily trading but also
for ensuring long-term economic stability and growth. Policymakers and market
participants must prioritize mechanisms to foster stock market capitalization and
enhance liquidity to safeguard against market disruptions and ensure sustainable
development.

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 impact of various types of bank credit—namely, consumer, business, to
financial institutions, and housing credit—on economic growth in Mexico. The analysis employs
vector autoregressive (VAR) and structural vector autoregressive (SVAR) models, along with impulse-
response functions, and is complemented by Granger causality tests. The empirical findings suggest
that most forms of credit have a significant influence and exhibit a causal relationship with economic
growth in Mexico. The exception is housing credit, which neither affects economic growth nor shows a
causal link. The study’s originality lies in its methodological approach, specifically the application of
advanced econometric techniques.

Resumen

Esta investigacion tiene como objetivo identificar el impacto del crédito bancario (al consumo,
a empresas, a entidades financieras y a la vivienda) sobre el crecimiento econémico en México. El
andlisis se realiza por medio de la estimacién de modelos de vectores autorregresivos (VAR y SVAR) y
la implementacion de la funcién impulso-respuesta, complementdndose el andlisis con la prueba de
causalidad de Granger. La evidencia empirica muestra que la mayor parte de los créditos si tienen
impacto y relacién causal con el crecimiento econémico en México. Solo el crédito a la vivienda no
ejerce impacto alguno y, a su vez, tampoco tiene una relacién causal con el crecimiento econémico. La
originalidad del articulo radica en cémo se aborda la temdtica via la implementacién econométrica.
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1. Introduccion

Larelacion entre el crédito bancarioy el crecimiento econémico ha sido ampliamente
estudiada, sin embargo, existe controversia al respecto de qué tanto el otorgamien-
to de crédito y su adecuada canalizacién hacia actividades productivas realmente
impactan en el crecimiento econémico. El vinculo inherente entre el sistema finan-
ciero y el crecimiento econdmico ha sido analizado desde hace mucho tiempo, en
particular haciendo referencia de forma especifica al vinculo entre el otorgamiento
de créditos por el sector financiero y el crecimiento econémico. Los primeros auto-
res que analizaron esta relacion fueron Schumpeter (1912), Gurley y Shaw (1955),
Goldsmith (1969) y McKinnon (1973), quienes destacaron que, en parte, el progreso
de los sistemas financieros y la adecuada canalizacién del crédito bancario hacia
actividades productivas ha incidido en que se incentive el crecimiento econémico.
No obstante, conviene resaltar que, en las Ultimas décadas, algunos autores, como
Clavellina (2013) y De la Cruz y Alcantara (2011) han encontrado que el crédito ban-
cario no apoya o apoya muy poco el crecimiento econémico en el caso mexicano.

De aqui surge la pregunta de investigacion: ¢se ve afectado el crecimiento econémico
en México dado el otorgamiento de diversos tipos de crédito bancario? Tenemos
como hipotesis que si existe impacto del otorgamiento del crédito bancario sobre
el crecimiento econémico, independientemente de que sea positivo o negativo. Por
ende, el objetivo de la presente investigacion es identificar el impacto del crédito
bancario (al consumo, a empresas, a entidades financieras y a la vivienda) sobre el
crecimiento econémico en México.

Para discernir si existe o no un vinculo entre el otorgamiento del crédito y el cre-
cimiento econdmico, primero debemos estipular qué se entiende por crecimiento
econdmico. Este se mide como el aumento porcentual del producto interno bruto (PIB)
en un afio. Segun el uso convencional, dicho aumento puede ocurrir de dos ma-
neras: crecimiento “extensivo”, cuando las economias hacen uso de mas recursos
(como el capital fisico, humano o natural), o bien crecimiento “intensivo”, cuando
las economias utilizan la misma cantidad de recursos pero con mayor eficiencia (es
decir, de forma mas productiva).

Para ser sostenible, el crecimiento econdmico debe nutrirse e impulsarse continua-
mente por el desarrollo humano, a través de mejores conocimientos y habilidades
de los trabajadores. Ello da lugar a mayores oportunidades: mas empleos, mejor
calidad de estos, mejores condiciones para el desarrollo y el fuerte crecimiento de
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empresas nuevas e innovadoras. Por el contrario, si el desarrollo humano es lento,
puede poner fin al crecimiento econdmico sostenible, ocasionando desempleo, po-
breza, malas condiciones de vida debido a los bajos salarios y una reduccién en el
ritmo de mejora econémica de los paises.

Existen diversos indicadores mediante los cuales es posible medir el crecimiento
econdémico. En este trabajo de investigacion utilizaremos el Indicador Global de
la Actividad Econdmica (IGAE) el cual es la variable cominmente usada en México
como aproximacion del producto interno bruto (PIB) mensual.

Y por lo que respecta al crédito bancario, es importante conocer primero el sistema
bancario en México debido a que estd a cargo del otorgamiento del crédito. Este
es resultado de una compleja transformacién en la que se encuentran procesos de
desregulacion, expansion, crisis, estatizacién, privatizacién y extranjerizacion (Clave-
llina, 2013). Cabe decir que la banca es el resultado del conjunto de instituciones o
entidades financieras que realizan la funcién de un banco, y una de sus actividades
principales es admitir dinero en forma de depdsitos para, posteriormente, conceder
créditos, descuentos y otras operaciones financieras por las cuales cobra un interés,
comisiones y gastos segun sea el caso.

La banca tiene tres funciones primordiales: i) administrar el ahorro. ii) transformar
el ahorro en créditos. iii) administrar el sistema de pagos. Asimismo, se divide en
diferentes tipos de banca: a) banca multiple, b) banca de desarrollo y ¢) bancos con
licencia de operacién limitada (banca de nicho). Actualmente, en México existen 50
bancos de banca multiple (CNBV, 2023), de los cuales destaca un grupo denominado
G-6," que abarca mas del 70% del mercado de banca.

En este trabajo de investigacion solo consideraremos las instituciones de banca
multiple: sociedades andnimas autorizadas por el gobierno federal para captar re-
cursos financieros del publico y otorgar a su vez créditos, destinados a mantener
en operacion las actividades econdmicas. Estas operaciones son conocidas como

1 La Comision Nacional Bancaria y de Valores (CNBV, 2020; CNVB, 2024) estipula que “existen bancos
integrantes del sistema financiero en México que derivado del tamafio de su operacién son desig-
nados como bancos de importancia sistematica local”. Hasta 2020, la CNBV considerd a un grupo
de siete bancos (G7: Banorte, BBVA México, CitiBanamex, HSBC, Inbursa, Santander y Scotiabank)
como instituciones de banca multiple de importancia sistematica local. En el 2021, la CNBV dejo
de considerar a Inbursa en el G7, ya que no alcanzaba el puntaje requerido conforme a la metodo-
logia de la CNBV. Desde 2021, por medio de la junta de gobierno, se informé que seran Unicamente
seis bancos (G6) designados como de importancia sistematica local (Juarez, 2021).
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servicios de banca y crédito. Por estas transacciones de captacién y financiamiento,
la banca comercial establece tasas de interés activas y pasivas. Asimismo, solo se
consideraran los créditos bancarios para empresas, al consumo, a entidades finan-
cierasy a la vivienda.

Para identificar si en realidad existe un vinculo entre el otorgamiento del crédito
bancarioy el crecimiento econdmico y cual es su impacto, se considera un horizonte
temporal de analisis del afio 2011 al 2022 debido a que antes de 2011 no se encon-
traron reportes bancarios idéneos con la periodicidad mensual en la Comision Na-
cional Bancaria y de Valores (CNBV) respecto a cada una de las variables de crédito
bancario propuestas.

Para determinar el impacto, recurrimos a un par de modelos de vectores autorre-
gresivos (el VAR tradicional y el VAR estructural, SVAR), porque al ser modelos mul-
tiples, permiten incluir diversos factores que expliquen al crecimiento econémico.
Mediante los modelos VAR y SVAR se establece que la variable dependiente sea el
indicador global de la actividad econémica (IGAE) y que esté ponderada por las va-
riables de crédito bancario: de consumo, a empresas, a entidades financieras y a la
vivienda. Una vez determinada la condicién estadistica éptima de los VAR y SVAR, las
estimaciones se complementan con la aplicaciéon de la funcién impulso-respuesta a
un afio y tres afios, para de este modo observar el comportamiento futuro del cre-
cimiento econdémico frente a shocks del crecimiento del crédito bancario. El analisis
se complementa mediante la identificacidn de la relacién causal entre las variables
de crédito: consumo, a empresas, a entidades financieras y a la vivienda, y el creci-
miento econémico (IGAE).

Esta investigacion tiene la siguiente estructura: en el segundo apartado se hace una
breve revisién de la literatura, con enfoque en trabajos actuales y en aquellos sobre
el caso mexicano; en el tercer apartado se presenta la metodologia VAR y SVAR pro-
puesta para, a través de ella, poder discernir si existe o no un vinculo entre el otorga-
miento de créditos y el crecimiento econdmico; en el cuarto apartado se muestran
los resultados y el analisis; y, por ultimo, en el quinto apartado se exponen las con-
clusiones de la investigacion.

2. Revision de la literatura

Gracias a diversas investigaciones y autores, se sabe que el crecimiento econémi-
co se ve afectado, en gran medida, por el crédito bancario. En la actualidad esta
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aseveracion de impacto del crédito bancario sobre el crecimiento econémico puede
consultarse en diversos trabajos, a continuacién se mencionan algunos.

Ozili et al. (2023) analizé el efecto del aumento anormal de la oferta de crédito en el cre-
cimiento econémico de Nigeria via regresiones estimadas por el método generalizado
de los momentos (GMM). Identificé que el aumento anormal de la oferta de crédito
tiene un efecto significativo en el crecimiento econdémico, especificamente en el creci-
miento del PIB real. Asimismo, identificaron que el aumento anormal de la oferta de
crédito disminuyd el PIB real per capita durante la crisis financiera mundial.

Leetal.(2021) examinaron las relaciones causales a través de un modelo VAR, la funcion
impulso-respuesta y la descomposicién de la varianza entre el crecimiento econémico
y la profundidad del sector bancario (expansién de la oferta monetaria, necesidades
de capital del sector privado y crédito bancario interno) en Vietnam. Encontraron una
relacion positiva general a corto plazo entre la profundidad del sector bancarioy el cre-
cimiento econdémico; sin embargo, reconocieron que la relacion entre estas variables
puede revertirse a largo plazo debido a factores macroeconémicos.

Através del uso de un panel de umbral dinamico, Ho y Saadaoui (2022) investigaron
la existencia de efectos de umbral en la relacién entre el crecimiento econémicoy el cré-
dito bancario en paises de la Asociacion de Naciones del Sudeste Asiatico (ASEAN).
Identificd que existe un umbral estadisticamente significativo para la relacion cré-
dito/PIB del 96.5%, asi como que en el corto plazo y para niveles altos de crédito
bancario, el efecto de crecimiento del crédito bancario se desvanece.

Por su parte, Lay (2020) indagé sobre los impactos no lineales de corto plazo de la
relacién crédito/PIB de 17 economias avanzadas, igualmente mediante el uso de
un panel de umbral dindmico con datos de mas de un siglo (1870-2013). Encontré
evidencia que respalda la existencia de un umbral cercano al 135% en la relacion
crédito/PIB y una relacién invertida entre el crédito y el crecimiento econémico en el
periodo de muestra posterior a la Segunda Guerra Mundial.

Por su parte, Pham y Nguyen (2020) investigaron con un modelo de rezago distri-
buido autorregresivo (ARDL) y de la prueba de causalidad de Granger, la relacién
a largo plazo entre el crédito y el PIB en Vietnam. Mostraron la existencia de una
relaciéon de causalidad de Granger bidireccional entre el crédito y el PIB, y que la
expansion del crédito tiene un impacto negativo en el crecimiento econémico de
Vietnam a largo plazo.

En lo que respecta a estudios sobre el caso mexicano, se hizo una breve revision de
la literatura. Gil et al. (2024) analizaron el impacto del crédito otorgado por la banca
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comercial y del crédito de la banca de desarrollo sobre las exportaciones, el PIB y la
IED en diferentes sectores de México. Para ello, recurrieron a un modelo de datos de
panel de efectos fijos; identificaron que dados los diferentes objetivos de la banca
comercial y de desarrollo, se generan distintos impactos en los sectores de la eco-
nomia, debido principalmente a que los bancos de desarrollo apoyan proyectos que
supongan mayores riesgos o con horizontes temporales mas amplios. Concluyeron
que el crédito que da la banca de desarrollo debe integrarse en los estudios para
comprender mejor su contribucién al crecimiento econémico.

Mediante un modelo dinamico de datos de panel estimado via el Método Genera-
lizado de Momentos (GMM), Flores y Torre (2024) indagaron si el crédito bancario
al sector privado empresarial no financiero podria estar impulsando el crecimiento
econdmico regional en México. Su principal resultado fue que el aumento en el nivel
de crédito bancario otorgado a empresas privadas no financieras si incrementa el
crecimiento del PIB per capita estatal.

Através de un modelo de rezago distribuido autorregresivo (ARDL), Chavarin y Tlatoa
(2023) analizaron el impacto del crédito bancario sobre la actividad econémica del
sector manufacturero y de siete subsectores manufactureros seleccionados para
el caso de México. Identificaron la existencia de un impacto positivo y significativo del
crédito bancario sobre la produccion para el total del sector y las siguientes indus-
trias: i) alimentos, ii) bebidas y tabaco, iii) papel, iv) productos minerales no metalicos,
y v) produccién de equipo de transporte; asimismo, detectan efectos significativos en
la inversion fija en maquinaria y equipo, y la tasa de interés real. Concluyeron que el
crédito bancario si importa como estimulo de la actividad industrial.

Ramirez Guerra (2017) evalué la causalidad y los efectos de corto plazo entre el cré-
dito bancario y el crecimiento econémico en México a través de la estimacion de un
modelo de vectores autorregresivos (VAR). Confirmd que el crecimiento del PIB tiene
causalidad en el sentido de Granger y, asimismo, que el PIB tiene un efecto positivo
sobre la tasa de crecimiento del crédito bancario. Sin embargo, mostré que no hay
evidencia de causalidad o de efecto alguno del crédito bancario sobre el PIB.

Vargas et al. (2017) indagaron la presencia de una relacién causal entre el desarro-
llo del sector financiero y el crecimiento econémico en los paises de América del
Norte. Encontraron que la relacion entre el crecimiento econdmico y el desarrollo
del sector financiero para Canada y México es causal positiva, pero no asi para el
caso estadounidense, donde la relaciéon causal es nula. Por su parte, De la Cruz y
Alcantara (2011), a través del uso de vectores autorregresivos (VAR) y de vectores de
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correccién de error (VEC), analizaron si hay relaciones de causalidad entre el crédito
otorgado por los bancos y los principales sectores de actividad econdmica en Méxi-
co, y si dicho vinculo es de largo plazo. Encontraron que el Unico tipo de crédito que
impacté la actividad econdmica fue el otorgado al consumo y los servicios, asi como
una relacion bidireccional entre actividad econémica y crédito.

Por otro lado, hay investigaciones en las que puede observarse que el crecimiento eco-
ndémico no se vio afectado por los créditos bancarios, como es el caso del estudio reali-
zado por Clavellina (2013), donde concluy6 que el crédito al sector privado no impulsa
el crecimiento econémico en la economia mexicana, ya que las instituciones financie-
ras privadas lo han canalizado al sector publico y de consumo, no asi a los sectores pro-
ductivos. En este estudio se identificé que el crédito bancario no apoya el crecimiento
economico del pais pues, para el caso de México, dicha relacion no se cumple.

3. Metodologia - Modelos VAR y SVAR
3.1 El modelo VAR

El modelo autorregresivo (AR) es de series temporales, contiene informacion tem-
poral que no incluye valores actuales ademas de pasados de la variable explicati-
va. Puede ser que estas incluyan uno o mas valores rezagados de dicha variable
explicativa. Por ende, se denomina modelo autorregresivo. El modelo de vectores
autorregresivos (VAR) es una generalizacion vectorial del modelo ARy fue propues-
to por Sims (1980) como una herramienta econométrica para modelar la dindmica
conjunta de variables macroeconémicas.

Como tal, el modelo VAR contiene un conjunto de variables visto de forma vectorial,
que depende del propio rezago de cada variable.

El modelo AR general se denota por AR(p), donde “p" representa el orden del modelo,
es decir, el niumero de valores previos (rezagados) que se utilizan para predecir el
valor actual. La ecuacién general del modelo AR(p) es:

Ye=6+ @y, +¢2yt-2+(D3.yt-3+"'+(ppyt-p+ € (1)

con e,~N (0, 0?), es decir, e, es ruido blanco.2

2 Es ruido blanco cuando se trata de una variable aleatoria independiente y se sigue una distribucién
normal con media cero y varianza constante 2.
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Y para que se cumpla la estacionariedad? en el modelo AR(p) ha de verificarse que
los parametros estimados cumplan con:

|ép| <1
Pr+dy++d,<1

Por su parte el modelo VAR es lineal, de ecuaciones y n variables, en donde cada
variable se explica por sus propios rezagos, mas los valores actuales y rezagados de
las otras n-1 variables. A primera vista, el VAR se asemeja a los modelos de ecuacio-
nes simultadneas, pues considera diversas variables endégenas de manera conjunta.
Pero cada una de estas se explica por sus valores rezagados, o pasados, y por los va-
lores rezagados de todas las demas variables endégenas en el modelo. Usualmente
no hay variables exégenas en el modelo.

La ecuacién general del modelo VAR(p) donde “p"” nuevamente representa el nimero
de rezagos, es:

Vim0t @iyt Dyt + @yt (2)
donde Y, es un vector de variables enddgenas y ¢, es el vector residual del modelo

VAR, que debe cumplir con ser ruido blanco.

Como ejemplo, se tiene un modelo VAR(1) compuesto solo por dos variables endége-
nas. Como el modelo AR(1), el modelo VAR(1) hace referencia a un sistema de ecua-
ciones donde cada variable de interés esta rezagada solo una vez. La ecuacion del
modelo AR(1) es una sola variable rezagada una vez. Para el caso del modelo VAR(1)
compuesto por dos variables, tenemos:

Viem 01+ @Yyt Py Yors + €4

Vo= 63+ @y Yy g+ Py Yy g + €y 3)

Como se puede observar, es un sistema de ecuaciones de dos variables que depen-
den de su valor pasado. Lo anterior también puede expresarse de forma matricial:

Wie Yol = [61 6,1 + (@47 @iy @y Pl Vit Yaral + €1 €2 (4)

3 Para conocer de forma detallada el concepto de estacionariedad y la forma en que se verifica no
solo en el proceso AR(p), sino en cualquier proceso autorregresivo, AR(1), AR(2), etcétera, véase
Gonzalez (2011).
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La ecuacion expresada matricialmente también puede escribirse de forma reducida:
V=8 +AY , te ()

En sintesis, los modelos VAR, que son una generalizacién de los AR, son modelos de
series temporales y, por ende, deben cumplir caracteristicas estadisticas especificas
de la teoria de series de tiempo, entre las que se destaca la estacionariedad de las
series de datos a utilizar y del modelo estimado, la significancia estadistica de los pa-
rdmetros estimados y la significancia estadistica de los residuales del modelo, que
se comprueba con las pruebas de diagnoéstico a los residuales del modelo.

3.2 Modelo SVAR

En lo que atafie a los modelos SVAR# (Structural Vector Autorregresive), estos, al
igual que los VAR, son Utiles para analizar la dinamica de un modelo sometiéndo-
lo a shocks. Los modelos SVAR fueron desarrollados principalmente por Bernanke
(1986), Blanchard y Watson (1986), Sims (1986), Shapiro y Watson (1988) y Blanchard
y Quah (1989). El primer paso para construir un modelo SVAR es estimar un modelo
VAR sin restricciones.

Un modelo SVAR asume que los errores de prediccién de un paso hacia adelante
en el modelo estadistico pueden considerarse como funciones lineales de pertur-
baciones estructurales (shocks). En su aportacién teérico-metodolégica, Amisano y
Giannini (1997) ofrecen la siguiente representacién del modelo SVAR,

A(D(L)y,) = As, = By, (6)
donde

Elv,vg] ={I sit=s, 0 sit#s

En este modelo, la matriz B se emplea como una manera de facilitar la estructura
de los errores, en tanto que transforma el vector de errores en elementos no corre-
lacionados. Por otra parte, A es una matriz de rango completo que introduce variables
endogenas contemporaneas adicionales en cada ecuacion del VAR estructural.

Ay, = A(¢1Yt—1 +t ¢p}’t—p) + Bu, 7)

4 Para una descripcion més detallada sobre los modelos SVARy VAR, ver Kilian y Litkepohl (2017).
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Para estimar los parametros estructurales de las matrices Ay B, debe efectuarse la
identificacién de supuestos provenientes de la parte tedrica y/o empirica del estu-
dio. La forma asumida por el modelo VAR estructural puede escribirse en una prime-
ra aproximacion como un VAR en su forma reducida,

Ve = (¢1)’t—1 +ot ¢pyt—p) + A7'Bu, (8)

Donde, con el fin de simplificar, se conviene que la matriz B sea igual a una matriz
identidad (por ej., B = /), y la matriz A" se establece como la matriz de efectos con-
temporaneos, lo cual permitira identificar los shocks estructurales o, en otras pala-
bras, qué variables reaccionan de manera inmediata a cada shock. De este modo,
la restriccion utilizada en el modelo SVAR propuesto es una restriccion de ceros, es
decir, se fija que ciertos elementos de A' sean cero para reflejar que algunos shocks
no afectan de inmediato a ciertas variables.

Se utilizan estos modelos de vectores autorregresivos, VAR y SVAR, porque son mo-
delos convenientes para determinar el grado de influencia entre las variables. En
este caso, cdmo impactan las variables de crédito bancario: de consumo, a empre-
sas, a entidades financieras y a la vivienda, en el crecimiento econémico visto desde
el IGAE.

3.3 Funcion impulso-respuesta

Una parte importante de los modelos VAR y SVAR es la descripcion de la dinamica
del sistema de ecuaciones del modelo. Para ello se hace uso de la funciéon impulso-
respuesta (FIR), “la respuesta de las variables endogenas en el sistema ante un shock
en los errores, es decir, como se comportan las variables después de un choque en
el presente y para valores futuros” (Trujillo, 2010).

Esta funcidén nos ayudara a ver el grado de respuesta de la variable o variables que
asumamos como dependientes en el modelo de vectores autorregresivos (VAR o
SVAR) ante cambios (shocks) en cada una de las variables propuestas. Esto es, se crea
una representacion de como los shocks que ocurren en una variable pueden afectar
a todo el sistema.

Esta funcién indica la respuesta dindmica de la variable dependiente en el modelo
VAR ante choques en los términos de error o innovaciones de todas las variables
endogenas, excluyendo los efectos de las variables que expresamente asignamos
como exodgenas (Bucio, 2009).
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3.4 Causalidad

La causalidad de Granger se usa para determinar si una serie temporal proporciona
informacion util para predecir los valores futuros de otra serie temporal. Una de las
preguntas que se genera via el uso de modelos de vectores autorregresivos es si en
realidad algunas variables son Utiles para pronosticar otras.

La idea cualitativa es que una serie temporal Y “causa” otra serie temporal X, usando
de forma literal el término causar, ya que de existir la causalidad implicaria mas bien
qué tiene capacidad de pronosticar X. Para implementar la prueba de causalidad de
Granger, primero debe examinarse si los valores rezagados de x y los de y reducen
significativamente el error de varianza.

4. Analisis de los resultados

Los modelos VAR y SVAR que se proponen tienen como finalidad el analisis del im-
pacto de cada una de las variables de crédito bancario propuestas sobre el cre-
cimiento econémico (IGAE). La informacién de las diferentes variables de crédito
bancario de consumo, a empresas, a entidades financieras y a la vivienda, se obtuvo
de los boletines mensuales de la banca multiple elaborados por la CNBV (2023) y la
informacion mensual del indicador global de la actividad econémica (IGAE) se obtu-
vo del Instituto Nacional de Estadistica, Geografia e Informatica (Inegi, 2023).

Las series tienen periodicidad mensual y el periodo bajo andlisis es de enero de
2011 a diciembre de 2022. De esta manera, al usar modelos de vectores autorre-
gresivos (VAR y SVAR), al ser estos modelos de series temporales, si se cuenta con
mayor nimero de datos, estos modelos pueden arrojar mejores resultados y mas
robustos. En caso contrario, si se tienen pocos datos, estos modelos pueden arrojar
resultados no aceptables.

En esta investigacién se cuenta con 144 observaciones, por lo tanto, se tiene un
numero de datos considerable para obtener resultados confiables. La estimacién
de los modelos VAR y SVAR y sus respectivas pruebas estadisticas inherentes, se
elaboran con el software econométrico EViews 12.

Antes de estimar los modelos de vectores autorregresivos VAR y SVAR, es impor-
tante verificar que las series de datos a utilizar cumplen con ser estacionarias. Para
ello se hace uso de pruebas de raices unitarias (Dickey Fuller Aumentada [DFA] y
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Phillips-Perron [PP]). Es importante destacar que si las series no rechazan la hipé-
tesis alternativa, éstas son estacionarias, es decir, la probabilidad debe ser menor
de 5%. Para que las series se vuelvan estacionarias y que a la vez puedan ser vistas
como en crecimiento, a cada una de las variables se les aplicé logaritmo natural.
Después se procedio a realizar la diferencia logaritmica, la cual se convierte en una
proporcion de crecimiento. Esto se realiza de la forma:

Alnin (Yy) =lnln (V) —Inin (Y,_,)

La figura 1 (Panel A'y B) muestra el comportamiento de los datos histéricos de las
variables en sus series originales y también vistos como proporcion de crecimiento
(ver figura 1).

La tabla 1 muestra las pruebas de raices unitarias tanto de las series en niveles (solo
en logaritmo) como de las series vistas como crecimiento (diferencia logaritmica).
Se aplicaron dichas pruebas de raiz unitaria con constante, constante y tendencia
(CyT),ysin constante y tendencia (Sin Cy T). (Ver tabla 1)
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Panel A. Variables en serie original del 2011 al 2022

IGAE
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Panel B. Variables transformadas en crecimiento

Diferencia IGAE

10
.05 -|
.00 -|
-.05 -|
-10 4
-15 |
-.20 -|
-25 T T T T T T T T T T T
1 12 13 14 15 16 17 18 19 20 21 22
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06 A2
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-06 T T T T T T T T T T T -04 T T T T T T T T T T T
11 12 13 14 15 16 17 18 19 20 21 22 1 12 13 14 15 16 17 18 19 20 21 22
Diferencia Crédito a Entidades financieras Diferencia Crédito a la Vivienda
3 .07
.06
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01 02
014 /j
-1
.00 4
-2 T T T T T T T T T T -01 T T T T T T T T T T T
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Fuente: elaboracién propia con datos de la CNBV, 2023 y del Inegi, 2023.

58


https://doi.org/10.36105/theanahuacjour.2025v25n2.2868

Tabla 1. Pruebas de raices unitarias

The Anadhuac Journal, Vol. 25, nim. 2, 2025.

ISSN-e 2683-2690 (pp. 45-78)

Niveles Diferencia

DFA PP DFA PP

Variable Modelo Prob. Prob. Prob. Prob.
Constante 0.4182 0.0025 0.0004 0

IGAE CyT 0.5027 0.0001 0.0026 0.0001
SinCyT 0.9491 0.9737 0.0003 0
Constante 0.0012 0.0103 0 0
Consumo CyT 0.2404 0.3225 0 0
SinCyT 1 1 0.0062 0
Constante 0.6458 0.5716 0 0
Empresas CyT 0.9372 0.9523 0 0
SinCyT 1 1 0 0
Constante 0.332 0.2947 0 0
ff::de?:f:s CyT 0.7622 0.8025 0 0
SinCyT 0.9622 0.9864 0 0
Constante 0.5982 0.5241 0 0
Vivienda CyT 0.0157 0.0189 0 0
SinCyT 1 1 0.0929 0

Fuente: elaboracion propia.

Comprobada la idoneidad de las variables en términos de crecimiento, se tiene un

sistema multiecuacional de la siguiente forma:
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(A In In (IGAE) ),
=6, + @y, (AIn In (IGAE) )4 + @45 (A In In (Consumo) ),
+ @5 (A In In (Empresas) ),
+ @,, (A In In (Entidades financieras) ), ,
+ @, (AIn In (Vivienda) )., + ... + &
(A In In (Consumo) ),
=6,+ @, (AIn In (IGAE) )4 + @45 (A In In (Consumo) ),
+ @5 (A In In (Empresas) ),
+ @, (A In In (Entidades financieras) ), ,
+ @, (AInIn (Vivienda) )., + ... + &
(A In In (Empresas) ),
=65+ @y, (AIn In (IGAE) ).y + @45 (A In In (Consumo) ),
+ @5 (AIn In (Empresas) ),
+ @,, (A In In (Entidades financieras) ), ,
+ @, (Aln In (Vivienda) )., + ... + &
(A In In (Entidades financieras) ),
=6,+ @y, (AIn In (IGAE) ).y + @45 (A In In (Consumo) ),
+ @5 (A In In (Empresas) ),
+ @,, (A In In (Entidades financieras) ), ,
+@.c (Aln In (Vivienda) )., + ... + &
(A In'In (Vivienda) ),
=&+ @, (AIn In (IGAE) ),
+ @, (A In In (Consumo) )., + @45 (A In In (Empresas) ).,
+ @,, (A In In (Entidades financieras) ), ,
+ @ (AInIn (Vivienda) )., + ... + &

donde:
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A In In (IGAE) = representa la diferencia logaritmica del indicador global de la activi-
dad econdmica (IGAE), o que a su vez representa el crecimiento del IGAE.

A In In (Consumo) = representa la diferencia logaritmica del crédito de consumo, lo
que a su vez representa el crecimiento del crédito al consumo.

A In In (Empresas) = representa la diferencia logaritmica del crédito a empresas, lo
que a su vez representa el crecimiento del crédito a empresas.

A In In (Entidades financieras) = representa la diferencia logaritmica del crédito a enti-
dades financieras, lo que a su vez representa el crecimiento del crédito a entidades
financieras.

A In In (Vivienda) = representa la diferencia logaritmica del crédito a la vivienda, lo
que a su vez representa el crecimiento del crédito a la vivienda.

De este sistema multiecuacional solo nos interesara reportar los resultados de la
primera ecuacién, que tiene como variable dependiente al crecimiento econémico,
pero utilizando p rezagos.

Tomando en cuenta solo la ecuaciéon que nos interesa, con p rezagos, tenemos lo
siguiente:

(A In In (IGAE) ),
=6, + @y, (AIn In (IGAE) )4 + @45 (A In In (Consumo) ),
+ @5 (A In In (Empresas) ).,
+ @,, (A In In (Entidades financieras) ), ,
+ @, (AIn In (Vivienda) )., + @,,(A In In (IGAE) ),
+ @, (A In In (Consumo) ),
+ @5 (A In In (Empresas) ).,
+ ®,, (A In In (Entidades financieras) ).,
+ @5 (A In In (Vivienda) )., + ...
+ @ ey (BN In (IGAE) )yp + @iy (B In In (Consumo) ).,
+ @iux3 (B In In (Empresas) ).,
+ ®@.sy (A In In (Entidades financieras) ).,

+ @ s (A In In (Vivienda) )., + €,
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Para estimar el modelo, es necesario saber cuantos rezagos se van a utilizar. La
eleccién del numero de rezagos 6ptimos se realizd con la prueba del criterio de
rezagos Optimos. Inicialmente, este nUmero determinado por el criterio fue de cero,
sin embargo, se sabe que un modelo sin rezagos no es Util; Phillips y Perron reco-
miendan utilizar entre tres y seis rezagos, por lo que se estimé el modelo con dos,
tres y cuatro rezagos. Cuando se estimé con cada uno de estos rezagos fue posible
observar que los tres eran 6ptimos, pero al momento de seguir con la elaboracion
de las diferentes pruebas posteriores y su correspondiente validacién estadistica, en
este caso, las pruebas de diagnostico a los residuales del modelo, estas no cumplian
la significancia estadistica necesaria, por lo que se lleg6 a la conclusién, una vez veri-
ficada la significancia estadistica, de que el nUmero de rezagos 6ptimo a utilizar era
de cuatro, ya que de esta forma fue posible corregir el problema de autocorrelacion.

La tabla 2 comprueba que el nimero de rezagos 6ptimos una vez modificadas las
variables y corregidos los problemas de no significancia estadistica de los residuales
es de cuatro rezagos (ver tabla 2).

Tabla 2. Nimero de rezagos 6ptimos del modelo VAR

Lag LogL LR FPE AIC SC HQ
0 1926.62 NA 6.76E-19 -27.6493 -27.5437* -27.6064*
1 1962.63 68.8937 5.77E-19 -27.8076 -27.1742 -27.5502
2 1992.15 54.3861 5.41E-19 -27.8728 -26.7116 -27.4009
3 2031.96 70.4411 4.39E-19 -28.0857 -26.3968 -27.3994
4 2068.64 62.2830* 3.73E-19* -28.2538* -26.0371 -27.3530

Nota: Lag = rezago; LR = estadistico secuencial modificado de prueba LR (cada prueba al nivel del 5%); FPE
= error de prediccién final; AIC = criterio de informacién de Akaike; SC = criterio de informacién de Schwarz;
HQ = criterio de informacién de Hannan-Quinn, * = Indica el orden de rezago seleccionado por el criterio.

Fuente: elaboracién propia.
Una vez elaborado el modelo VAR, se aplicaron las pruebas de diagnoéstico a los resi-

duales del modelo y se incluyeron variables dummiess para corregir los sobresaltos.

5 Las variables dummy (o variables binarias) se utilizan en los medelos de regresion y de series tem-
porales, principalmente para representar variables categoricas, pero también se usan para corregir
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Cabe decir que, previo a esto, los residuales del modelo no cumplian con pasar las
pruebas de diagnéstico. Incorporadas las variables dummy y el nUmero de rezagos
optimo se volvieron a aplicar las pruebas de diagnostico y esta vez el resultado fue
aprobatorio. La tabla 3 muestra las pruebas de diagnostico a los residuales del mo-
delo VAR (ver tabla 3).

Tabla 3. Pruebas de diagndstico a los residuales del modelo VAR

Prueba Supuesto Estadistico Probabilidad
Jarque-Bera Normalidad 22.8903 0.0112
Breusch-Godfrey No autocorrelaciéon 21.3107 0.6755
White (ntc) Homoscedasticidad 647.9767 0.0855

Fuente: elaboracion propia.

Como se menciond anteriormente, la FIR nos permite observar cémo se comportan
las variables después de un choque en el presente y para valores futuros. Cabe
mencionar que solo nos interesa ver la reacciéon de la variable correspondiente al
crecimiento econémico (IGAE) ante un choque de las variables explicativas, es decir,
de las variables de crédito bancario.

La figura 2 muestra las funciones de impulso-respuesta a un afio (Panel A) y tres
afios (Panel B) respectivamente del modelo VAR (ver figura 2). La figura 3 muestra las
funciones impulso-respuesta a un afio (Panel A) y tres afios (Panel B) respectivamen-
te del modelo SVAR de corto plazo (ver figura 3). Y la figura 4 muestra las funciones
impulso-respuesta a un afio (Panel A) y tres afios (Panel B) respectivamente del mo-
delo SVAR de largo plazo (ver figura 4). Es importante observar que las figuras 2,3y 4
se generaron con la misma escala, esto para que las funciones de impulso-respues-
ta puedan interpretarse de manera homogénea. También es prudente mencionar
que las funciones impulso-respuesta se generaron con sus respectivos intervalos de
confianza al 95% (esto puede observarse en las lineas punteadas).

Como se observa en las figuras 2, 3y 4 (VAR y SVAR de corto plazo y largo plazo)
las funciones de impulso-respuesta muestran que si existe impacto de los créditos

0 suavizar sobresaltos en el comportamiento de las variables, esto en series temporales es de gran
ayuda, dado que a traves de su uso se puede llegar a que las series cumplan el supuesto de esta-
cionariedad.
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bancarios sobre el crecimiento econdémico, solo que este se da en el corto plazo,
menor al afio y medio (<18 periodos), después del afio y medio (>18 periodos) el
efecto de los créditos bancarios en el crecimiento econémico es poco o nulo. Resal-
ta el caso del crédito a la vivienda, que presenta solo poco efecto en el crecimiento
econémico y este se vuelve nulo a partir del aflo. Puede decirse que el conjunto de
variables explicativas (crecimiento del crédito bancario) con excepcion del crédito a
la vivienda, si inciden positiva 0 negativamente en el crecimiento econémico visto
por el IGAE, y que dado el grado de los impactos, puede discernirse que el crédito al
consumo es el que mayor efecto tiene sobre el IGAE, seguido del crédito a entidades
financieras y terminando con el crédito a empresas.

La tabla 4 muestra el analisis detallado de los impactos de las funciones impulso-
respuesta. Se identifica que solo la variable de crédito a la vivienda no presenta
impactos significativos en el crecimiento econémico (IGAE), pero todas las demas va-
riables explicativas si tienen impactos, es decir, inciden en el crecimiento econémico
en el corto plazo menor a un afio y medio. De este modo, el IGAE si se ve afectado ya
sea positiva o negativamente, por el crédito a empresas, al consumo y a entidades
financieras (ver tabla 4).

Figura 2
Panel A. Funcién impulso-respuesta del VAR a un afio del crecimiento de los créditos bancarios y

su efecto en el crecimiento del IGAE

Respuesta del crecimiento del IGAE ante el Respuesta del crecimiento del IGAE ante el
crecimiento del Crédito a Empresas crecimiento del Crédito al Consumo

.010 010 A\

.005 NN .005
.000 .000

-.005 | -.005 |

-.010 -.010

T T
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

64


https://doi.org/10.36105/theanahuacjour.2025v25n2.2868

Respuesta del crecimiento del IGAE ante el
crecimiento del Crédito a Entidades Financieras

.010

.005

.000

-.005 |

-.010 |

The Andhuac Journal, Vol. 25, nim. 2, 2025.
ISSN-e 2683-2690 (pp. 45-78)

Respuesta del crecimiento del IGAE ante el
crecimiento del Crédito a la Vivienda

.010

.005

.000

-.005 _| /

-.010 |

T
10 11 12

Panel B. Funcién impulso-respuesta del VAR a tres afios de los crecimientos de los créditos banca-

rios y su efecto en el crecimiento del IGAE

Respuesta del crecimiento del IGAE ante el
crecimiento de Crédito a Empresas

010
005 [,
000 .
-005 f} [/ A/
-010-{}/
|
T T T T T T T
5 0 15 20 25 30 35

Respuesta del crecimiento del IGAE ante el
crecimiento de Crédito a Entidades Financieras

.010

005 |

5 10 15 20 25 30 35

Fuente: elaboracion propia.

Respuesta del crecimiento del IGAE ante el
crecimiento de Crédito al Consumo

.010

.005

-.005 |

-.010

L e e e L B e o e e B B e e

10 15 20 25 30 35

Respuesta del crecimiento del IGAE ante el
crecimiento de Crédito a la Vivienda

.010
005 ./

000 ¢

-.005 | \\ AN

-010 -

e e I A e o e B L B

10 15 20 25 30 35

65



The Andhuac Journal, Vol. 25, nim. 2, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n2.2868
e2868 (pp. 45-78)

Figura 3

Panel A. Funcién impulso-respuesta del SVAR (corto plazo) a un afio de los crecimientos de los

créditos bancarios y su efecto en el crecimiento del IGAE
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Panel B. Funcién impulso-respuesta del SVAR (corto plazo) a tres afios de los crecimientos de los

créditos bancarios y su efecto en el crecimiento del IGAE
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Figura 4
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Panel B. Funcién impulso-respuesta del SVAR (largo plazo) a tres afios de los crecimientos de los

créditos bancarios y su efecto en el crecimiento del IGAE
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Tabla 4. Anélisis de las funciones impulso-respuesta. Impacto del crédito bancario sobre el
crecimiento econémico

Impacto sobre el crecimiento econémico

VAR y SVAR (corto plazo)*

SVAR (largo plazo)

Crédito a
empresas

Primeros dos meses, impacto negativo.
Tercer y cuarto mes, impacto positivo
constante.

Impactos oscilantes positivo-negativo
del quinto mes en adelante.

A partir del afio y medio los impactos
tienden a ser nulos.

Impacto de positivo a negativo los prime-
ros dos meses.

Recuperacion hacia la parte positiva mas
lenta; hasta el quinto y sexto mes se tie-
nen impactos positivos.

Del sexto mes en adelante se tienen im-
pactos oscilantes negativo-positivo.
Después del afio y medio, los impactos
tienden a ser nulos.

Crédito al
consumo

Primeros dos meses, impacto positivo.
Tercer y cuarto mes, impactos negativos.
Del quinto mes en adelante, los impactos
son oscilantes positivo-negativo.

A partir del afio y medio, los impactos
tienden a ser nulos.

Los impactos tienen un comportamien-
to similar a los mostrados en el VAR y
SVAR de corto plazo, pero se resalta que
en los primeros dos meses los impactos
positivos son de mayor magnitud.
Después del afio y medio los impactos
tienden a ser nulos.

Crédito a
entidades
financieras

Primeros dos meses, impacto negativo.
Tercer mes, impacto positivo.

Cuarto y quinto mes, impacto negativo.
Los meses sexto, séptimo y octavo,
impacto positivo.

Del noveno mes en adelante, impactos
oscilantes negativo-positivo.

A partir del afio y medio, los impactos
tienden a ser nulos.

Impacto de positivo a negativo los pri-
meros dos meses.

Después, los impactos tienen un com-
portamiento similar a los mostrados por
los modelos VAR y SVAR de corto plazo.
Solo resalta que el impacto positivo del
tercer mes es de menor magnitud.
Después del afio y medio, los impactos
tienden a ser nulos.

Crédito ala
vivienda

Primeros dos meses, impacto positivo
constante casi nulo.

Después, impactos oscilantes negativo-
positivo, pero casi nulos.

Resalta el sexto mes con un impacto
negativo de mayor magnitud.

A partir del afio, los impactos tienden a
ser nulos.

Primeros dos meses, impacto positivo con
tendencia negativa.

Del tercer mes en adelante, impactos
oscilantes negativo-positivo, destacando
que estos son de mayor magnitud que los
mostrados por los modelos VAR y SVAR
de corto plazo.

Después del afio, los impactos tienden a
ser nulos.

* Nota: los impactos de la funcién impulso-respuesta del modelo SVAR de corto plazo en este caso son
similares a los reportados por el modelo VAR, aunque es de resaltar que los impactos del SVAR de corto
plazo y sus respectivos intervalos de confianza en algunos casos son visualmente menores.

Fuente: elaboracién propia.

70



https://doi.org/10.36105/theanahuacjour.2025v25n2.2868

The Andhuac Journal, Vol. 25, nim. 2, 2025.
ISSN-e 2683-2690 (pp. 45-78)

Respecto a la prueba de causalidad, se hizo uso de la prueba de causalidad de Gran-
ger; la tabla 5 da cuenta de ello. Como puede observarse, solamente dos probabi-
lidades son mayores al p-value de 0.05, entonces, solo el crédito a la vivienda no
es causado o, mejor dicho, pronosticado por el IGAE y, en este caso, el IGAE no es
pronosticado por el crédito a la vivienda, por lo que, si el crédito a la vivienda o el
crecimiento econémico tienen alglin cambio, ninguna de estos va a influir en el pro-
noéstico de la otra (ver tabla 5).

Tabla 5. Prueba de causalidad de Granger

Hipétesis nula Probabilidad
El IGAE no es causado por el crédito a empresas 0.0112
El IGAE no es causado por el crédito al consumo 0.0000
El IGAE no es causado por el crédito a entidades financieras 0.0101
El IGAE no es causado por el crédito a la vivienda 0.9795
El crédito a empresas no es causado por el IGAE 0.0016
El crédito al consumo no es causado por el IGAE 0.0000
El crédito a entidades financieras no es causado por el IGAE 0.0457
El crédito a la vivienda no es causado por el IGAE 0.8390

Fuente: elaboracion propia.

Por otro lado, el IGAE si es causado o pronosticado por el crédito de consumo, por lo
que si el crédito de consumo o el crecimiento econémico tienen algin cambio, este
va a influir en el prondstico de la otra. De igual forma, el IGAE si es causado o pronos-
ticado por el crédito a empresas, por lo que si el crédito a empresas o el crecimiento
econdmico tienen algin cambio, este va a influir en el pronoéstico de la otra. Asimis-
mo, el IGAE si es causado o pronosticado por el crédito a entidades financieras, por
lo que, si el crédito a entidades financieras o el crecimiento econémico tienen algin
cambio, este va a influir en el pronéstico de la otra.

En sintesis, puede decirse que el crédito al consumo, el crédito a empresas y el
crédito a entidades financieras si ayuda a pronosticar al crecimiento econémico, y
aunque pudo observarse que tanto las variables de crédito bancario como el creci-
miento econdmico (IGAE) permiten pronosticar unas a otro y viceversa, debido al

/1



The Anadhuac Journal, Vol. 25, num. 2, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n2.2868
e2868 (pp. 45-78)

proposito del estudio solo nos interesa ver que el IGAE sea pronosticado por cada
una de las variables de crédito bancario, es decir, que el IGAE sea pronosticado por
el crédito al consumo, a empresas, a entidades financieras y a la vivienda, aunque,
como puedo observarse, este Ultimo no pronostica al IGAE.

Cabe decir que los resultados obtenidos en esta investigacién son semejantes a los
obtenidos por: Gil et al. (2024), quienes identifican que existe un impacto de la banca
(comercial y de desarrollo) en el PIB. Flores y Torre (2024) determinan que el crédito
bancario otorgado al sector privado no financiero genera incremento en el PIB per
capita estatal. Chavarin y Tlatoa (2023) indagan y comprueban la existencia de un
impacto positivo del crédito bancario sobre la produccién del sector manufacturero.
Ramirez (2017) constata que el crecimiento econdmico tiene una relacién causal
positiva e impacto en el crédito bancario, pero no asi el crédito bancario en el creci-
miento econdmico, dado que no se tiene relacion causal ni impacto; y De la Cruz y
Alcantara (2011) identifican la existencia de una relacién causal bidireccional entre
la actividad econdémica y el crédito bancario, y el Unico que impacta a la actividad
econdmica es el crédito al consumo y servicios.

Asimismo, en el contexto internacional, los resultados obtenidos también son simi-
lares a los de las siguientes investigaciones: Vargas et al. (2017), al indagar sobre los
paises de América del Norte, comprueban la existencia de una relacién causal posi-
tiva entre el crecimiento econdmico y el desarrollo del sector financiero para el caso
mexicanoy canadiense, pero no asi para el estadounidense. Ozili et al. (2023) para el
caso nigeriano identifican que el aumento anormal de la oferta de crédito tiene efec-
to significativo en el crecimiento econdmico. Le et al. (2021) encuentran para el caso
vietnamita que la relacién entre la profundidad del sector bancario y el crecimiento
econdémico es positiva en el corto plazo. Ho y Saadaoui (2022) identifican que existe
un umbral estadisticamente significativo en la relacion crédito/PIB entre los paises
de la ASEAN. Lay (2020), al analizar 17 economias avanzadas, identifica la exis-
tencia de un umbral en la relacion crédito/PIB, y para el caso vietnamita, Pham vy
Nguyen (2020) identifican una relacién causal bidireccional entre el crédito y el PIB,
y que dicha relacion es de largo plazo.

5. Conclusiones

A través de la implementacién de las funciones impulso-respuesta de los modelos
VAR y SVAR, y del andlisis de la prueba de causalidad de Granger, se cumplié el
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objetivo de identificar el impacto tanto en el corto como en el largo plazo, del crédito
bancario (al consumo, a empresas, a entidades financieras y a la vivienda) sobre el
crecimiento econdmico (IGAE) en México.

Es posible concluir que el crédito bancario que mas impacto tiene en el crecimiento
econdmico es el crédito al consumo, seguido del de a empresas y a entidades finan-
cieras. De esta manera, puede aseverarse que estos tres créditos bancarios si tienen
impacto sobre el crecimiento econémico.

Esto se debe, especialmente, a que son créditos adquiridos en gran proporcién por
el sector publico: tal es el caso del crédito al consumo, en el que las personas lo
adquieren para conseguir algun bien o servicio. El caso del crédito a entidades fi-
nancieras se debe a que en ocasiones estas entidades no cuentan con los recursos
necesarios para solventar sus deudas, préstamos o cualquier servicio que deseen
proporcionar. Por ello recurren a la obtencién de un crédito. En el caso del crédito
a empresas, estos los adquieren, en su mayoria, grandes empresas, lo cual puede
deberse a que, al igual que en el caso del anterior, requieren solventar sus deudas o
adquirir insumos que les permitan seguir operando.

Por su parte, el crédito a la vivienda no tiene efecto sobre el crecimiento econémico
debido a dos principales factores: 1) El tiempo promedio de duracion del crédito,
dado que este puede liquidarse por lo regular a los 20 afios 0 mas, de modo que al
adquirirlo, se convierte en un gasto de largo plazo que influye en la adquisicién de
otros bienes. Y 2) el alto costo de los bienes inmuebles. En la actualidad, debido al
elevado costo de la vivienda, gran parte de los jovenes prefiere rentar lo mas cer-
cano al lugar de trabajo o, en su caso, aminorar el gasto y rentar lejos del lugar de
trabajo pero gastar en movilidad. Esto influye igualmente en la adquisicién de otros
bienes. Cabe decir que la menor adquisicion de bienes y servicios en cierto sentido
impacta en que la economia no se mueva mas rapido, por ende, el efecto del crédito
a la vivienda sobre el crecimiento econémico no es significativo.

Debido a lo anterior, podemos dar respuesta a la pregunta de investigacién pro-
puesta inicialmente y concluir que si se ve afectado el crecimiento econémico en
México con el otorgamiento de diversos tipos de crédito bancario. A su vez, se
comprueba que se cumple la hipoétesis de investigacion al identificar que si hay un
impacto del otorgamiento del crédito bancario en el crecimiento econémico, inde-
pendientemente de que sea positivo o negativo.

Por ultimo, entre las limitantes de esta investigacién, tenemos que debido al ho-
rizonte temporal bajo andlisis, solo pudieron obtenerse datos de cuatro tipos de
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crédito bancario (al consumo, a empresas, a entidades financieras y a la vivienda).
Por ende, para futuras investigaciones se contempla el uso de diferentes horizontes
temporales, lo cual permite contar con mas tipos de créditos bancarios. Asimismo,
se contempla también realizar el andlisis segmentando el indicador global de la ac-
tividad econémica (IGAE), tomando en cuenta los sectores primario, secundario y
terciario.

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

This article examines the relationship between Environmental, Social, and Governance (ESG)
performance and the cost of capital in a sample of public companies from Argentina, Brazil, Chile,
Colombia, Mexico, and Peru. The panel data regressions focus on 181 entities from 2015 to 2023.
Moreover, an analysis that includes the combined and pillar scores as independent variables explores
the dynamics of the ESG dimensions across different capital sources. The regression estimations with
economic sector and year fixed effects highlight that ESG performance reduces the cost of capital and
its stock component. Specifically, environmental and social categories drive a lower cost for both. The
findings confirm that ESG practices are drivers of a lower cost of capital and cost of equity, creating
long-term value in the Latin American region.

Resumen

Este articulo estudia la interaccidn del costo de capital con el desempefio de los factores de la dimension
Ambiental, Social y Gobernanza (ASG) en una muestra de empresas publicas argentinas, brasilefias,
chilenas, colombianas, mexicanas y peruanas. Las regresiones de datos panel concentran 181 entidades
de 2015 a 2023. Ademads, se efectud un andlisis que incluye el puntaje combinado y por pilares para
explorar las dindmicas de las dimensiones ASG con las diferentes fuentes de capital. Las estimaciones
de las regresiones con efectos fijos por sector econémico y afio indican que el desempefio ASG reduce el
costo de capital y su componente accionario. Especificamente, las categorias ambiental y social impulsan un
menor costo en ambos. Estos hallazgos confirman las prdcticas ASG como impulsoras de un menor costo de
capital y de su componente accionario, creando valor en el largo plazo en la regidn de Latinoamérica.
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1. Introduction

For years, companies worldwide have been increasingly interested in disclosing
sustainability information across three categories: Environmental, Social, and
Governance (ESG) (Khanchel & Lassoued, 2022). Latin America is not an exception to
this trend, despite its lower sustainable disclosure rate compared to other regions
(KPMG, 2023).

The concept of sustainability has evolved over time and is now a strategy that
integrates Corporate Social Responsibility (CSR) and Environmental, Social, and
Governance (ESG) metrics (Van Holt & Whelan, 2021). Moreover, CSR has still
different approaches (Javed et al., 2020). However, in 2021, it was defined “as a
concept whereby companies integrate social and environmental concerns in their
business operations and in their interaction with their stakeholders on a voluntary
basis” (EC, 2001, p. 6).

Regarding the ESG metrics, the United Nations' initiatives influenced their
development. For example, the initiation of the Who Cares Wins conference in 2015
helped align enterprises and financial actors with ESG investment principles to
promote value creation over time (UNGC, 2004).

The relationship between sustainability performance and financial performance is a
significant academic area with numerous studies (Huang, 2021; Orlitzky et al., 2003).
More specifically, the impact of sustainability on the cost of capital, as measured by ESG
or pillar performance, is relevant for researchers due to the interest of public companies
in raising capital at lower interest and return rates. Few studies have analyzed this
relationship in the region or in specific countries and show an adverse effect.

The study in the Latin American context is fourfold relevant. First, regional
characteristics such as social inequality, poverty, deforestation, water pollution,
and greenhouse gas emissions (De Souza et al., 2024) require urgent attention, and
public companies play an irreplaceable role in addressing these challenges through
sustainability practices. Second, public companies for emerging economies require
capital funds to gain worldwide competitiveness, and a lower risk is relevant for
investment decisions. Third, the ownership concentration of Latin American public
companies and institutional factors (Lavin & Montecinos-Pearce, 2022) provide
a specific context for studying this relationship. Furthermore, since the recent
introduction of related ESG regulations in the region, new studies with additional
data will contribute to this academic vein (Possebon et al., 2024).
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This research analyzes the performance of ESG and pillar dimensions as drivers to
decrease the cost of raising funds, with the aim of understanding the sustainability
dynamics in Latin America. The actual gap is to identify, in a pillar-based approach,
the effect of sustainability on the cost of raising funds and on each of its components
in recent years (Ramirez et al., 2022). Moreover, the article identifies different impacts on
each component. The study contributes valuable insights to the literature, specifically
for emerging markets.

The sample comprises public companies from Argentina, Brazil, Chile, Colombia,
Mexico, and Peru, encompassing a dataset of 181 entities from 2014 to 2023.
The econometric models are economic sector-year fixed effects panel data
regressions, pooled or with firm random-effects. Their outcomes highlight the ESG,
environmental, and social scores as drivers for decreasing the cost of raising overall
funds, specifically the equity component. These conclusions support the legitimacy
and signaling theories because a better sustainability performance, specifically the
social and environmental pillar performance, is linked to lower information asymmetries
and risk for investors. In this way, investors expect lower returns (Pastor et al.,
2022). Nonetheless, the governance dimension increases the cost of external
funds, which aligns with the trade-off theory.

The results have numerous practical implications for managers, shareholders,
stakeholders, the government, institutional investors, financial institutions, and
academia. The improvement of sustainable practices by all these groups results
in a lower cost of equity and increased corporate value creation (Rojo-Suarez
et al., 2024).

The following sections present the literature review that sets the hypotheses,
followed by an explanation of the database and methodology. The final sections of
the paper present a thorough analysis of the results and draw general conclusions.

2. Literature Review

This section has four stages. First, the theoretical framework regarding the linkage
between sustainability and financial indicators. Second, the Latin American
challenges around the ESG pillars. Third, the previous findings regarding the study
motivation and the definition of hypotheses. Finally, how the hypotheses were
formulated based on the theories and previous empirical studies.
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2.1 Theoretical Framework

In 1970, Friedman posited the shareholders’ interest as the principal objective for
business success (Friedman, 2007). From the perspective of the trade-off theory,
the costs associated with ESG initiatives can negatively impact firms' profitability
(Dua & Sharma, 2024). Subsequently, other theories reshaped the understanding of
business purpose and the approach to ESG initiatives.

The first one, stakeholder theory, integrates all groups with an interest in the company
into its corporate strategy to create company’s long-term value (Freeman, 2004).
The legitimacy theory indicates that companies must understand and fulfill societal
expectations through specific firm strategies and disclosures to validate their operations.
This notion is relevant to business success over time, and sustainable disclosure validates
the business' operations (Velte, 2022). Finally, the signaling theory refers to the linkage
between the signs sent to the market and investment decisions (Wahl et al., 2020).

In summary, the stakeholder, legitimacy, and signaling theoretical frameworks
supportthe notion that sustainable performance in business yields financial benefits,
primarily in the long term (Schoenmaker & Schramade, 2019).

From another perspective, agency theory posits that information asymmetries between
managers and shareholders necessitate monitoring and bonding costs (Jensen
& Meckling, 1976), which ultimately decrease firm value. Conversely, sustainable
performance enhances transparency and reduces agency costs (Arévalo et al., 2024).

2.2 Challenges in Latin America Regarding
the ESG Pillars

Latin America is a region facing diverse challenges across the ESG dimensions.
The 2025 Regional Human Development Report highlights several of them. In the
environmental pillar, the region is experiencing rising temperatures, an increase in
natural disasters linked to climate change, and a growing pressure on the water
supply. In the social pillar, issues include social fragmentation driven by inequality
and the presence of organized crime. In the governance pillar, the erosion of public
trust remains a critical concern (UNDP, 2025).

The Organization for Economic Cooperation and Development (OECD) highlights
poverty, informal work, and lower productivity. Additionally, it notes that the
advancement towards the Sustainable Development Goals in Latin America is
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insufficient to achieve them by 2030, requiring more sustainable investment
(OECD et al., 2024; UN DESA, n.d.).

Sustainability dimensions may help alleviate these urgent challenges.

2.3 ESG and Cost of Capital

Public companies raise funds through stock issues, bond issues, or bank loans. Each
of these sources has a specific cost and may be proportionally weighted. The stock’s
return is related to investors’ expectations and future flow estimations. The cost
of external funds depends on the interest payments to banks and bondholders. In
both cases, a lower risk profile plays a crucial role in lower rates (Atan et al., 2018).

Firm market value drivers are a lower cost of raising funds and higher dividend flows
(Rojo-Suarez et al., 2024). Green stocks may exhibit higher ex post returns due to
increased demand for green assets or products, but potentially lower rates in the
future (Pastor et al., 2022). Another study confirms that shareholders receive lower
earnings, while companies and society benefit (Cornell, 2021).

Numerous articles in various contexts provide valuable insights into the relationship
of interest, yielding divergent results: positive, negative, or indeterminate impact
(Postiglione et al., 2024).

An article suggests that the CSR disclosure effect varies across different time periods
in S&P 500 companies. In the long term, social and governance reporting increases the
overall rate of raising funds, and environmental disclosure has no effect on it (Khanchel
& Lassoued, 2022). The environmental and governance categories have a negative
impact on the cost of equity in a dataset of 3000 companies (Ng & Rezaee, 2015).

In Europe, ESG indicators, except for the governance dimension, are associated with
a lower cost of capital, but only in places with low regulatory frameworks (Priem &
Gabellone, 2024). In the United Arab Emirates, ESG reporting and the environmental
and governance dimensions decrease it (Ellili, 2020). In Italy, environmental disclosure
by low- and medium-capitalization companies increases the cost of capital, exceptin
the case of family enterprises (Gjergji et al., 2021).

Beyond developed economies, ESG certification decreases the cost of capital in
Malaysia (Wong et al.,, 2021). Additionally, in India, sustainability performance
decreases the cost of capital (Gupta & Aggarwal, 2024). Conversely, in ASEAN
countries, ESG practices drive higher rates (Atan et al., 2018).
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In Latin America, although the academic literature remains scarce, studies confirm
that ESG performance decreases the cost of raising overall funds. One regional
study finds this to be the case, with ESG and governance performance indicating
the importance of transparency in businesses’ activities (Ramirez et al., 2022).
Additionally, empirical evidence indicates a decrease in stocks’ costs when companies
enhance their ESG disclosure and verify the data with external providers, particularly
in the Latin American Integrated Market (MILA). These findings promote access to
SRI funds and reduce negative externalities (Garzén Jiménez & Zorio-Grima, 2021).

In studies by country, a Chilean article shows a negative relationship with the cost of
debt in a direct channel, but, in interaction with the proxy of growth opportunities,
states a positive effect (Lavin & Montecinos-Pearce, 2022). In Brazil, the performance
of the ESG and environmental pillars decreases the rates of raising overall funds
(Possebon et al., 2024).

Divergences among the different studies are evident; therefore, further analysis
is relevant. Specifically, in Latin America, the research gap lies in identifying the
positive or negative interactions between sustainability's dimensions and the cost
associated with raising funds. A previous study in the region analyzed the period
from 2017 to 2019 due to data unavailability in previous years and the growing
interest in sustainable reporting (Ramirez et al., 2022). Therefore, more studies of
the past few years are necessary.

The research questions for the study motivation are:
1. Does ESG performance reduce the cost of raising funds in Latin America?

2. Do the individual ESG dimensions have different impacts on the cost of raising
funds in this region?

The stakeholder, the legitimacy and signaling theoretical framework suggest that
ESG performance may negatively impact the cost of capital. Consistent with these
theories and previous results in the region, the hypotheses for this paper are the
following:

* HT: ESG performance reduces the cost of capital.

° The environmental category (H1.a), social category (H1.b), and governance
category (H1.c) reduce the cost of capital.
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+ H2: ESG performance reduces the cost of equity.

° The environmental category (H2.a), social category (H2.b), and governance
category (H2.c) reduce the cost of equity.

¢ H3: ESG performance reduces the cost of debt.

° The environmental category (H3.a), social category (H3.b), and governance
category (H3.c) reduce the cost of debt.

3. Data and Methodology

3.1 Dataset

The sample includes Argentinean, Brazilian, Chilean, Colombian, Mexican, and
Peruvian public companies, as used in other studies (Hluszko et al., 2024; De
Souza et al., 2024). The database was obtained from LSEG, formerly Refinitiv, an
international data provider (LSEG Data & Analytics, n.d.). The selection of public
companies began with a filter of stock issuers with an address in the six Latin
American countries, excluding the Financials sector—based on TRBC (The Refinitiv
Business Classification)—, and resulted in 851 public companies in an unbalanced
panel. Financial companies have different financial reporting and firm characteristics
(Tawfiqg et al., 2024).

The final sample was obtained in three stages. First, we selected 196 public
companies with available yearly ESG data from 2018 to 2022 and yearly cost of
capital data from 2019 to 2023. This period extends the analysis conducted in a
previous study (Ramirez et al., 2022). The time frame is characterized by a growing
trend in the annual ESG data while also encompassing the impact of the pandemic.
Second, entities with negative equity were excluded (De Souza et al., 2024), and
also those without price-to-book value ratio over the time span, resulting in a
sample of 181 public companies. Third, as cost of capital data became available in
2015, the time series were extended from 2014 to 2023 to include all available data
for the selected firms. Due to the sustainability indicator lagged, the regression
analysis is from 2015 to 2023.

Table 1 summarizes The Refinitiv Business Classification economic sectors and
countries in the sample (see Table 1).
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Brazilian public companies represent 30% of the sample, as the country has
implemented more ESG regulations than the others in the region (Stolper et al.,
2024). Consumer non-cyclicals, basic materials, and industrials sectors represent the
dominant economic activities in Latin America, accounting for 55% of the sample.

3.2 Description of Variables

Table 2 describes the model’s variables (see Table 2).

Table 2. Description of Variables

Variable

Description

Cost of capital (%)

Dependent variable. The weighted average cost of equity stock,
preferred stock, and debt (Ramirez et al., 2022).

Cost of equity (%)

Dependent variable. “It is calculated by multiplying the equity

risk premium of the market with the beta of the stock plus the
information-adjusted risk-free rate. The equity risk premium is the
expected market return minus the inflation-adjusted risk-free rate.”

Cost of debt (%) Dependent variable. It is the “weighted cost of short-term debt and
the weighted cost of long-term debt based on the 1-year and 10-year
points of an appropriate credit curve.”

ESG score Independent variable. “Is an overall company score based on the self-

reported information in the environmental, social and corporate
governance pillars.”

Environmental score

Independent variable. Indicator of the “company’s impact on living and
non-living natural systems, including the air, land and water, as well as
complete ecosystems.”

Social score

Independent variable. Indicator of the “company’s capacity to generate
trust and loyalty with its workforce, customers and society, through its
use of best management.”

Governance score

Independent variable. An indicator of a “company’s systems and
processes, which ensure that its board members and executives act in
the best interests of its long-term shareholders.”

Total Assets

Control variable. Used in equations in log form.

Debt-to-equity ratio

Control variable. A leverage indicator. Source: Gupta & Aggarwal, 2024.
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Variable Description

Market capitalization Control variable. |s “the sum of market value for all relevant instrument
level share types.”

Price-to-book ratio Control variable. Market price divided by book value per stock. Source:
Priem & Gabellone, 2024.
Economic growth Country level - control variable. Is the variation in Gross Domestic

Product at constant prices over time. Source: IMF (n.d.).

Source: LSEG Data & Analytics (n.d.), except otherwise noted.

The cost of capital is widely used in research (Ellili, 2020; Khanchel & Lassoued, 2022;
Possebon et al., 2024; Ramirez et al., 2022). This variable is an ex post measure
calculated using historical data. In other studies, the cost of equity is obtained using
the ex ante approach based on expected returns (Garzon Jiménez & Zorio-Grima,
2021; Henry et al., 2024). However, the analysis of the cost of equity with an ex post
approach is still underexplored in the region.

LSEG calculates the ESG scores through a rigorous process. The data are obtained
from publicly available information and evaluated across 186 comparable metrics,
which are grouped into ten categories to generate scores for each category and the
combined ESG (LSEG Data & Analytics, 2024).

Scores are classified into four categories based on relative ESG performance and the
level of transparency in reporting material ESG data publicly:

A. Excellent Performance and High Transparency** (75-100)
B. Good Performance and Above-Average Transparency** (50-75)
C. Satisfactory Performance and Moderate Transparency** (25-50)

D. Poor Performance and Insufficient Transparency** (0-25) (LSEG Data & Analytics,
2024).

The control variables are the same as the ones included in other studies (Gupta
& Aggarwal, 2024). The total assets represent the company’s size. Large firms
have lower firm risk (Khanchel & Lassoued, 2022) and disclose more sustainable
information than smaller firms (Drempetic et al., 2020).

The debt-to-equity ratio reflects capital structure definitions that aim to achieve the
optimal proportion of both components to obtain a lower rate (Ellili, 2020). A
meta-study suggests that tangible assets have a positive influence on the level
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of corporate debt. At the same time, the price-to-book ratio and profitability are
associated with lower levels of corporate debt (Hang et al., 2018).

Market capitalization refers to the stage of a company’s development, and the price-
to-book ratio controls the company’s potential for growth (Gupta & Aggarwal, 2024).
Growth opportunities are associated with increased risk and higher cost of debt
(Lavin & Montecinos-Pearce, 2022).

This study encompasses various countries from the same region, each with a distinct
economic dynamic that may influence capital fund-raising decisions. In this way,
the growth of Gross Domestic Product at constant prices controls for this dynamic
(Gupta & Aggarwal, 2024).

As numerous studies (Atan et al., 2018; Lavin & Montecinos-Pearce, 2022; Ramirez
et al., 2022) have shown, the panel data model is suitable for this sample, which
includes the same public companies across years. Over time, unobserved factors,
such as company heterogeneity, may influence the regressions. Fixed effects are
applied when there is correlation between them and the other variables, except for
the dependent variable. The Hausman test result validates the use of fixed effects
(Wooldridge, 2013). Nonetheless, firm fixed effects could present constraints and
pooled regressions with categorical and year fixed effects could be used to control
for specific heterogeneity (Mertzanis et al., 2024).

The dependent variables are stationary, according to the Fisher type unit-root
test based on augmented Dickey-Fuller tests, which have a p-value of 0.000 in the
P statistics. The Variance Inflation Factor (VIF) does not indicate multicollinearity
in pooled regressions. The error variance is expected to be constant, meaning
it is homoscedastic. Robust standard errors clustered by unit are used to
verify the validity of ordinary least squares regressions, even in the presence
of heteroscedasticity concerns (Wooldridge, 2013). Additionally, the number of
observations relax the normality assumption and these assumptions allow the
use of panel data regressions (De Souza et al., 2024).

The descriptive statistics reveal the inner characteristics of the data set, and Pearson
correlation matrices are also employed.

The general model for the hypotheses analysis is the following:
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Costit = Bo + Bir1Sustainabilityindicator + Biln(TotalAssets) +
BiiDebttoequityratio + BiMarketcapitalization + BiPricetobookratio + BiEconomicgrowth + (1)
YL, BEconomicsectori + YL BYear: +¢€

Cost is the dependent variable according to hypotheses H1, H2, and H3.

Sustainability indicator is the independent variable according to the combined score
and the pillars’ score (“a”, “b" or “c”).

This indicator is one year lagged. In this way, the model measures the ex post effect
of scores disclosure and alleviates the possible influence of the dependent variables on
the sustainability indicator.

The equation includes economic sector and year fixed effects. The pandemic and other
events may affect the cost of raising funds over time. Lastly, the error termis included.

4. Results

The descriptive statistics summarized in Table 3, show that Latin American public
companies have an average cost of capital of 10.095% (see Table 3). The mean cost
of internal funds exceeds the rates of external ones; however, the latter exhibit
greater variability. The mean ESG score is close to the threshold for good relative
performance, and Latin American public companies range from laggards to leaders
in sustainability performance. The minimum and maximum levels of total assets
reflect heterogeneity in company size. The debt-to-equity average highlights a
balanced capital structure.

Interestingly, Table 4 indicates that the overall cost of raising funds has a negative
and significant correlation with ESG score and all the pillar dimensions (see Table
4). Conversely, the cost of debt is directly correlated with those scores. The results
between the ESG and its categories are not a problem because the study's regression
models differentiate the combined and pillar scores. Total assets are significantly
associated with lower rates when raising overall funds and equity. Moreover, the
total assets, debt-to-equity ratio, and market capitalization have a positive correlation
with ESG and its dimensions' scores. This means that larger size, higher leverage,
and increased market prices are associated with better ESG scores. Finally, the price-
to-book ratio has an inverse correlation with ESG, environmental, and social scores,
indicating that higher multiples are associated with lower scores.
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Table 3. Descriptive Statistic Summary

Variable Observations Mean ;:3?;1?:: Minimum Maximum
Cost of capital (%) 1597 10.095 6.999 1.216 91.738
Cost of equity (%) 1568 13.049 7.423 2.653 39.248
Cost of debt (%) 1568 3.427 5.104 -161 161.375
ESG score 1551 49.143 21.776 717 93.865
Environmental 1551 44.403 26.349 0.000 96.650
Social 1551 51.328 25.696 213 96.589
Governance 1551 51.733 22.699 .055 96.984
Total Assets (millions) 1801 7386.892 | 12446.978 18.122 116452.970
Debt-to-equity ratio 1801 1.040 3.844 0.000 151.27
Market cap. (millions) 1769 4481.115 9705.351 3.427 147776.760
Price-to-book ratio 1763 3.636 18.849 .028 424.577
Economic growth (%) 1810 1.180 4.260 -10.869 13.361

Source: Prepared by the authors.
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According to the Hausman test results, the fixed effects are appropriate for the cost
of capital and cost of equity equations, implying that the unobserved effects, which
are constant over time, are correlated with the explanatory variables. Conversely,
random effects may be used in the cost of debt equations, meaning that unobserved
effects are not correlated with the explanatory variables. Mathematically, in fixed effects
regressions, the unobserved factors are eliminated by subtracting the average over
time from both the dependent and explanatory variables. In the random effects
model, a fraction of the average is subtracted for each variable, depending on the
variances of the unobserved factors and the error (Wooldridge, 2013). These fixed
effects indicate that the specific and constant characteristics of public companies, not
included in the control variables, may potentially influence the cost of capital and cost
of equity due to the relevance of the company’s profile for future cash flows. In the
case of the cost of debt, such characteristics are random, possibly because this cost is
based on governmental interest rates and macroeconomic factors.

The firm fixed effects regressions present multicollinearity problems and to address
them this article applies pooled regressions with economic sector-year fixed effects to
capture specific heterogeneity. This method is similarly used in other studies (Gupta &
Aggarwal, 2024; Mertzanis et al., 2024). Additionally, the coefficients of the variables of
interest drive the same conclusions in both methods. The outcomes of the estimations
of the impact of ESG and the scores attained by its pillars on the cost of capital can be
seen in Table 5. The empirical results correspond to hypothesis 1 and from 1.a to 1.c
(see Table 5).

All sustainability indicators, except for the governance dimension, reduce the
overall cost of raising funds: a positive change “x” in the ESG score will reduce it by
0.034(x), a positive change “x” in the environmental score will influence it negatively
by 0.027(x) and a positive change “x" in the social score will decrease it by 0.037(x).
Meanwhile, the governance category is not relevant to the cost of capital.

Regarding the relevant results of control variables, company size, debt-to-equity
indicator and economic growth have a negative coefficient. For example, in hypothesis
1, a positive “X"% change in total assets reduces 0.017(x) the percentage of the cost
of capital. The negative impact of debt-to-equity indicator and economic growth is
explained, for example, in the estimations of hypothesis 1, as a positive change “x"
in the variable’s unit drives a respectively decrease of 0.121(x) and 0.672(x) in the
percentage of the cost of capital. Lastly, market capitalization increases the stocks'
cost, albeit with the smallest coefficient, close to 0.

These findings support hypotheses 1, 1.a and 1.b, and reject 1.c.
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Table 5. Cost of Capital Regressions

Cost of capital

ESG (1) Environmental (1.a) Social (1.b) Governance (1.c)
ESG score -0.034 **
Environmental -0.027 **
Social -0.037 | ***
Governance 0.003
In(TotalAssets) -1.673 Fkk -1.702 ik -1.612 ik -1.901 Fokk
Debt-to-equity -0.121 * -0.121 -0.123 * -0.135 *
Market capitalization | 0.000 *kk 0.000 Fkk 0.000 Fkk 0.000 *kk
Price-to-book 0.104 0.103 0.106 0.103
Economic growth -0.672 ki -0.672 ki -0.681 **% | -0.663 wEE
E:fc;r;;)smic sector Yes Yes Yes Yes
Year effects Yes Yes Yes Yes
Observations 1389 1389 1389 1389
R2 within 0.328 0.327 0.333 0.320
*** p<.01, ¥* p<.05, * p<.1

Source: Prepared by the authors.

In a breakdown, Table 6 presents the regression results of the cost of equity as the
dependent variable, according to hypotheses 2 and from 2.a to 2.c (see Table 6).

Table 6. Cost of Equity Regressions

Cost of equity
ESG (2) Environmental (2.a) Social (2.b) Governance (2.c)
ESG score -0.032 *
Environmental -0.028 **
Social -0.039 | ***
Governance 0.012
Ln (Total Assets) -0.940 i -0.956 Fkk -0.849 ** -1.201 Fkk
Debt-to-equity -0.019 -0.016 -0.019 -0.031
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Cost of equity

Market capitalization | 0.000 -0.000 0.000 0.000
Price-to-book 0.061 0.061 0.065 0.058
Economic growth -0.781 ki -0.782 ki -0.791 %% | -0.772 | ***
E:fc;r:smic sector Yes Yes Yes Yes

Year effects Yes Yes Yes Yes
Observations 1360 1360 1360 1360

R2 within 0.330 0.330 0.337 0.325

*%% p<.01, ** p<.05, * p<.1

Source: Prepared by the authors.

As in cost of capital, the scores of estimations 2, 2.a and 2.b reduce the percentage
of the cost of equity: a positive change “x” in the ESG score will reduce it by 0.032(x),
a positive change “x" in the environmental score will influence it negatively by 0.028(x)
and a positive change “X” in the social score will decrease it by 0.039(x). The last pillar
is not relevant.

Regarding the significant results of control variables, an increase in total assets
and a change in the percentage of economic growth has a negative impact on the
percentage of the cost of equity. In the estimations of hypothesis 2, a positive
“X"% change in total assets reduces 0.009(x) the percentage of the cost of equity.
Moreover, a positive change “x” in the percentage unit of the economic growth
drives a decrease of 0.781(x) in the percentage of the cost of equity. The results
support hypotheses 2, 2.a, and 2.b and reject 2.c.

Finally, Table 7 outlines the last estimations (see Table 7). In this case, we follow the
Hausman test results and use random effects regressions with two important points
to be noted. First, in the random effects transformation, the unobserved factors
are partially subtracted and could produce multicollinearity. Second, the pooled
regressions with economic sector-year fixed effects have similar outcomes than
these random effects regressions. The ESG, environmental, and social dimensions
have no significant coefficients, and the results reject hypotheses 3, 3.a, and 3.b.
Moreover, the governance pillar increases the cost of the debt and hypothesis 3.c
is also rejected. It is important to note the lower significant coefficients compared
to the previous estimations. In this case, a change “x" in the governance score

95




The Anadhuac Journal, Vol. 25, num. 2, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n2.3019
e3019 (pp. 79-105)

will change 0.010(x) the cost of debt. Another study states that, although these
ultimate results are unexpected, country conditions influence this relationship,
as companies in countries with lower institutional quality do not experience a
decrease in their cost of external funds (Boccaletti & Gucciardi, 2025).

Regarding control variables with significant results, total assets and the debt-to-equity
indicator increase the percentage of the cost of debt; therefore, growing size and
leverage lead to anincrease in borrowing costs. Based on the estimations for hypothesis
3.¢, a positive change “x"% in total assets increases 0.004(x) the percentage of the cost of
debt, and a positive unit change “X" in the debt-to-equity indicator increases it 0.026(x).
Additionally, market capitalization and economic growth reduce the percentage of
cost of debt, even though market capitalization has the smallest coefficient, close to 0.
According to the results of hypothesis 3.c, a positive change “x" in the percentage unit
of economic growth drives a decrease of 0.076(x) in the percentage of the cost of debt.
Consequently, expanding economies imply lower interest rates.

Table 7. Cost of Debt Regressions

Cost of debt

ESG (3) Environmental (3.a) Social (3.b) Governance (3.c)
ESG score 0.001
Environmental 0.000
Social -0.004
Governance 0.010 *%
In(TotalAssets) 0.406 Fkk 0.414 *kk 0.446 Fkk 0.370 *kk
Debt-to-equity 0.027 ** 0.027 *% 0.028 Fkk 0.026 *%

Market capitalization -0.000 | *** -0.000 Fkk -0.000 | *** | .0.000 wkk

Price-to-book -0.005 -0.005 -0.004 -0.005
Economic growth -0.074 w -0.075 * -0.077 w -0.076 *
Economic sector effects Yes Yes Yes Yes

Year effects Yes Yes Yes Yes
Observations 1360 1360 1360 1360

**% p<.01, ** p<.05, * p<.1

Source: Prepared by the authors.
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Summarizing, the ESG, environmental, and social scores reduce the cost of capital and
the cost of equity in Latin American public companies; this aligns with the Global
Corporate Sustainability Report, which identifies climate change and human capital as
the most financially material risks for investors, particularly in Latin America (OECD,
2024). Nevertheless, the governance category increases the cost of debt, possibly due
to institutional factors.

The cost of capital and equity estimations align with previous regional results
(Garzén Jiménez & Zorio-Grima, 2021; Ramirez et al., 2022). However, conversely
with other studies (Ramirez et al., 2022), the governance category increases the cost
of debt. In contrast, the other dimensions reduce the overall cost of raising funds
and the stock’s cost. The relationship under study is a dynamic one (Khanchel &
Lassoued, 2022); consequently, more research is needed to continue analyzing the
sustainability effect over different time spans and with broader score coverage.

The study’s limitations are threefold. First, the still poor availability of sustainability
scores drives the exclusion of numerous Latin American public companies from the
sample. Second, the divergence between data providers (Berg et al., 2022) may affect
the consistency of the findings. Third, robustness tests are necessary to evaluate the
empirical results and to consider other control variables.

This field offers many alternatives for future study. Due to ESG metric divergences,
ESG data from other providers could be used in the models to identify variations
and parallels with the results of this paper. Moreover, a deeper analysis to find
out how to standardize ESG metrics for different providers could be relevant
for this vein. In addition to extending this line of research with more data and
different time frames, future studies may analyze this relationship in sectors
with relevant environmental or social concerns (Garzén Jiménez & Zorio-Grima,
2021). Furthermore, a breakdown of the metrics that conform to the sustainability
dimensions could provide deeper insights, for example, how the board structure
policy, audit board committee and compensation board committee increase the
cost of debt according to estimations of hypothesis 3.c. Finally, case studies could
help expand and contextualize the current findings, especially in Latin American
private companies.
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5. Conclusions

As stated in the conference Who Cares Wins in 2005 (UNGC, 2004), public companies
that address ESG issues increase their company value due to diverse reasons such
as better risk management, compliance, or reputation. Moreover, these public
companies contribute to the development of a sustainable society. In Latin America,
the ESG dimensions are essential to address major constraints such as “vulnerability
to external economic shocks, the need to transition to a green economy, persistent
inequality, and governance issues” (OECD et al., 2024, p. 35).

The region is making progress in ESG initiatives; however, studies on the dynamics
between sustainability and the cost of raising funds are scarce. This article aims to
shed light on the recent performance of ESG and its pillar dimensions as drivers of
a lower cost of capital and its components. The research includes public companies
from Argentina, Brazil, Chile, Colombia, Mexico, and Peru in a panel dataset with
181 entities from 2014 to 2023. This study builds upon previous work and takes into
account the period of the pandemic.

The results show that ESG performance, including its environmental and social
dimensions, reduces the cost of capital and its stock component. These findings align
with the stakeholders, legitimacy, and signaling theoretical framework, supporting
the notion that corporate sustainable practices can reduce capital costs and provide
a taste premium to investors (Pastor et al., 2022). Regarding the cost of debt, only
the governance score has a positive influence on this cost. This aligns with the trade-
off theory. ESG performance decreases the weighted average cost of capital, except
for cost estimations of external funds.

The article confirms that sustainable practices are promoters of firm value creation,
even during the pandemic, and help bridge the gap in sustainability dynamics in
Latin America and emerging markets.

The conclusions may serve as a call to action for managers, shareholders, stakeholders,
government officials, institutional investors, financial institutions, and academia.

Managers should prioritize sustainability disclosure as essential information to
obtain a better ESG score and identify strategic actions and performance indicators.
Following the LSEG categories (LSEG Data & Analytics, 2024), in the environmental
pillar, managers should establish emission reduction targets and protocols for
managing waste, water, and energy. In the social pillar, managers can improve
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community welfare, customer rights, product quality, and responsible labor
practices, with the support of corporate policies.

In the financial system as a whole, for example, shareholders, institutional investors,
and financial institutions may demand that Latin American public companies
improve their sustainable performance, specifically their environmental and social
scores, to achieve better financial results. Stakeholders may also benefit from the
public companies’ impact on societal development in the long term.

Latin American governments might follow the implementation of laws and policies
that guarantee the sustainable operations of public companies, especially in sectors
with environmental or social risks, including energy, industrial, and basic materials.
Governments should adopt various tools to promote the adoption of sustainable
practices, including an appropriate taxonomy for companies’ sustainable reporting
and compliance, environmental reduction targets, adequate labor standards, tax
incentives, and alliances with financial institutions to align priority sustainable
actions.

Finally, the results encourage academia to continue gaining valuable insights to
reinforce sustainable practices.

In summary, sustainability practices are a win-win strategy: they improve
environmental and societal development while driving a lower cost of raising overall
funds due to a decrease in the cost of equity.

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 analyzes the impact of interest rates on real option valuation in private equity, a highly
volatile sector. Unlike traditional models such as discounted cash flows (DCF) or internal rate of return
(IRR), real options incorporate not only the discounting of future cash flows, but also the possibility of
exercising or deferring the investment as expected returns change. Using the Black-Scholes model, the
results show that interest rates significantly influence valuations: put options reveal potential losses
and decline as interest rates increase, while call options remain practically stable. These findings
suggest that real options provide a more comprehensive view of the impact of monetary policy on
private equity investments and allow the valuation to incorporate the sector’s inherent uncertainty.

Resumen

Este trabajo analiza el impacto de las tasas de interés sobre la valoracién mediante opciones reales en
el capital privado, un sector altamente voldtil. A diferencia de los modelos tradicionales, como los flujos
de flujos descontados (DCF) o la tasa interna de retorno (IRR), las opciones reales consideran no solo
el descuento de flujos futuros, sino también la posibilidad de ejercer o posponer la inversién conforme
cambian los rendimientos esperados. Mediante el modelo de Black-Scholes, los resultados muestran
que las tasas de interés influyen de forma significativa en las valoraciones, donde las opciones de venta
reflejan pérdidas potenciales y disminuyen conforme aumentan las tasas, mientras las opciones de
compra permanecen prdcticamente estables. Estos hallazgos sugieren que las opciones reales ofrecen
una vision mds completa del impacto de la politica monetaria en las inversiones de capital privado y
permiten incorporar en la valuacién la incertidumbre caracteristica del sector.
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1. Introduction

Private equity (PE) has been a catalyst providing an important and needed boost
to promising enterprises that are relevant players across diverse sectors of the
economy. According to data from the Eikon Refinitiv platform (LSEG Data &
Analytics, 2024), a total of $402.09 billion was raised in the US in 2024. Forecasts
indicate there will be $7.7 billion in assets under management by fund strategy in
2029 (PitchBook, 2024).

The growing appetite for private equity raises the question of whether there is
a standardized valuation method among investors to make informed, rational
decisions. However, in practice, methodologies vary depending on the valuation firm's
approach and the company being evaluated. Most commonly used methodologies
include discounted cash flow (DCF) and comparable companies’ analysis (Hooke,
2024). Others use performance metrics, such as internal rate of return (IRR), total
value paid-in capital (TVPI), or public market equivalent (PME) measures (Kaplan &
Schoar, 2005). Private equity has proven challenging for traditional methods, as cash
flows can be volatile (Robinson & Sensoy, 2016). Also, there is strong recognition
that private equity involves significant exposure to multiple sources of aggregate
risk (Gupta & Van Nieuwerburgh, 2021), that valuation of illiquid assets tends to
be difficult, and that some fund managers report inflated valuations to raise more
capital (Cumming & Walz, 2010). Valuations can also yield different results across
companies, depending on their sector, corporate governance, and country of origin
(Smolarski et al., 2011).

In PE, investors allocate their resources to a PE firm that invests in companies with
strong growth potential, not only pouring capital but also providing managerial
expertise. This unique market provides a higher level of complexity and challenge
to traditional valuation methods. By using real options, valuations are more realistic
and efficient, as they include the volatility PE carries in its process.

In real option valuation, the discount rate significantly affects the outcome, as the
valuation is highly sensitive to interest rates: not only can the result change, but
the timing of expiration and the valuation of the investment project can be affected
as well (Ballestra et al., 2017).

In the last five years, some papers have examined how venture capital (VC) can
be analyzed through real option models. Shuwaikh et al. (2024) argue that real
options are an input to the behavioral and strategic investment framework. Deng
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et al. (2025) developed a model to optimize investment and exit strategies in VC
portfolios, focusing on the optimal period for maximizing returns. Gupta and Van
Nieuwerburgh (2021) examine PE investment strategies, with an emphasis on
value creation across investment stages and on strategic timing in response to
economic changes.

This paper explores the use of real options as an alternative valuation method
for private equity investments. It highlights the industry’s inherent volatility and
examines how interest rates affect private equity valuation using the Black-Scholes
model. The model quantifies the impact of interest rate changes on the option value
of PE deals, illustrating how variations in the risk-free rate influence the values of call
and put options. Thus, reflecting the potential for upside gain (as represented by
call options) and downside risk (as represented by put options) that are characteristic
of PE transactions.

2. Literature Review

2.1 Real Options and Private Equity

Several valuation instruments are commonly used in private equity. As stated by
Cumming and Walz (2010), although the International Private Equity and Venture
Capital Valuation Guidelines (IPEV) provide recommendations for alternative
funds, these recommendations are not mandatory for financial reporting
standards regarding valuation techniques. Other instruments used include the
Modigliani-Miller theorem and financial ratios such as the internal rate of return
IRR, TVPI, and DCF valuation (Gupta & Van Nieuwerburgh, 2021). In addition to
these recommendations, PE professionals use methodologies such as comparable
public companies, comparable acquisitions, and leveraged buyouts (LBOs) (Hooke,
2024). Nevertheless, these methods do not reflect the uncertainty and volatility
the private equity sector experiences. Therefore, the use of real options in valuing
private equity provides a precise and flexible framework for assessing all available
investment alternatives for the company, delivering long-term benefits and a
robust valuation.

The opportunity to defer an option and the impact of time preference in
investments can be traced back to Fisher (1930), who formalized the calculation
of the potential future returns of investments. Samuelson (1965) introduced the
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rational evaluation of a warrant, considering the value of the right to convert
at any point of the interval and deducing the value of the stock that will pay to
exercise the call (or the warrant). Black-Scholes (1973) tested their proposed formula
for the theoretical value of an option to compare option values with actual option
premiums. Merton (1974) extended this model, presenting the theory of the risk
structure of interest rates, in which possible gains or losses to bondholders result
from changes in the probability of default and do not include gains or losses from
changes in interest rates.

Real options in the context of PE have been studied previously, even though they are
often used in investment valuation. It has been recognized as a relevant valuation
method, as it allows valuing risk investment projects by analyzing different strategic
scenarios (McDonald & Siegel, 1985).

It has been recognized that PE investments are illiquid, long-term, and high-risk,
requiring an additional premium. Thus, a proposed model by Sorensen et al.
(2014) includes asset allocation for an institutional investment in PE that accounts
for these volatile characteristics. For some industries, such as biotechnology
companies, real option valuation has been explored using the decision-tree
method and binomial-lattice method to illustrate the valuation is derived from
expected profits and potential growth of the company with many portfolios or
profitable products available (Kellogg & Charnes, 2000). Also, previous literature
has provided evidence of situations where an investment opportunity with multiple
real options evaluating each option individually and adding these separate option
values as to defer, abandon, contract or expand the investment, can substantially
overstate the value of a project (Trigeorgis, 1993).

2.2 Interest Rates and Private Equity

Interest rates play a pivotal role in the economy and financial markets. Besides
being used as discount rates in DCFs, they play a central role in the calculation of
cost of capital, loans, bond pricing, and, of course, option pricing. Central banks
determine interest rates through monetary policy, which can introduce uncertainty
into investment decisions. During the 2010s, interest rates remained low, and the
question was how they would influence valuations, investments, and economic data.
A study examining US equity markets and interest rates, as well as international
markets in the United Kingdom, Germany, and Japan found little evidence to
support a positive relationship between value factors and simultaneous changes in
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long-term bond yields (Maloney & Moskowitz, 2021). Also, empirical investigations
have examined the effect of interest rate uncertainty on the valuation of investment
projects, with the interest rate specified as a Vasicek-type stochastic process, and
such uncertainty reduces valuation (Ballestra et al., 2017).

The low level of interest rates has provided diminished risk premiums and boosted
demand for PE, as investors saw it as an opportunity to increase returns. Further, the
low cost of financing provided an attractive environment for LBOs, and a reduced
cost of capital has been actively used to increase PE funds.

Even though economic growth has seemed to improve, and inflation has been
reduced, in 2024, monetary policy moved towards a rate cut, with a strong indication
that the US Federal Reserve is in no hurry to implement such an adjustment in 2025.
If a recession does not occur, cutting rates will not be an option to control inflation
(Modigliani & Cohn, 1979).

Thus, when considering the methodology of real option valuation and the relevance
of interest rates in valuation, there is a need to measure PE deals using these inputs
to provide a dynamic framework for understanding how interest rates impact the
strategy and timing of such transactions.

3. Methodology

The methodology is based in part on the valuation model of Schwartz and Moon
(2000), as their proposal articulates that companies (their approach is for internet
companies) should reflect growth as a key driver in their valuation (Schosser &
Strébele, 2019).

This situation can be studied by analyzing data from recent PE deals involving
companies that were delisted. The sample is based on data availability, deal
size, and completion between 2019 and 2024, as such transactions provided
sufficient public information for the valuation modeling. A significant part of the
firms examined are from the technology sector, reflecting the strong presence of
this sector in private equity deals. This industry’s high volatility is well-suited for
analyzing the sensitivity of interest rates to PE valuations, as shown in Table 1
(Table 1).
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. Deal Deal

Company Buyers Deal Size ($B) Announcement | Completion
Qualtrics International Silver Lake 10.00 03/12/23 06/29/23
Inc.
Toshiba Tec Corp. Japan Industrial 16.00 23/03/23 12/20/23

Partners
Univar Solutions LLC Apollo Funds 8.10 14/03/23 01/08/23
Coupa Software Inc. Thoma Bravo 6.10 12/12/22 01/03/23
Dell Technologies Inc. Silver Lake 24.40 02/05/23 12/09/23
Refinitiv (London Stock | Blackstone 27.00 08/01/19 01/29/21
Exchange Group PLC)
McAfee Corp. Permira 14.00 11/08/21 01/03/22
Squarespace Inc. Permira 7.20 05/01/24 10/17/24

Source: Prepared by the authors based on information from Pitchbook (2024) and Bloomberg (2024).

The Black-Scholes option pricing model (1973) is introduced as a benchmark for
valuing European style options. For this study, this model is proposed as it was
developed for financial options, providing a useful framework for valuing investment
opportunities under uncertainty. The formula for a European call option is:

€y

Where:

C= N(dl)SO = N(dz)K * e_ﬂ

() ++% T

d1=

o-T

d2=d1_0"'\/T

To make this estimation, the input parameters are:

1. (K) Strike or Price. Deal size.
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2. (S) Current value of investment: Value of target firm in discounted cash flow
method before the change in interest rates, as in 2019.

CF, CF, CE,

@ DeF =Gt asmz Y Y aene

Legend:

DCF= discounted cash flow
CF=  cash flow period i

r= interest rate

n= time

3. (T) Time of expiration. Average time holding period of the PE firm. According to
a S&P Global study, the average holding period in 2023 was 7.1 years (FRED, 2024).

4. (r) Risk-free rate. Proxy for this study. Valuation is made for the interest rates
presented in January from 2019 to 2023, as shown in Figure 1 and Table 2 (see Figure
1 and Table 2).

Figure 1. FED Interest Rates 2019-2023
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2023-10-01

Source: Prepared by the authors.
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Table 2. Federal Funds Effective Rate (FEDFUNDS)

Observation Date FEDFUNDS
Jan-2019 2.16
Jan-2020 0.38
Jan-2021 0.08
Jan-2022 1.68
Jan-2023 5.02

Source: Prepared by the authors based on information from FRED (2024).

5. (sigma) Volatility = standard deviation for the price of the stock of daily returns over
the last two years prior to the private equity deal, as shown in Table 3 (see Table 3):

Table 3. Company Volatility

Company Sigma
Qualtrics International Inc 0.430
Toshiba Tec Corp 13.407
Univar Solutions LLC 0.159
Coupa Software Inc 2.316
Dell Technologies Inc 0.226
Refinitiv (London Stock Exchange Group PLC) 19.299
McAfee Corp 0.154
Squarespace Inc 0.372

Source: Prepared by the authors based on information from LSEG Data & Analytics (2024).

4. Results

Compared with traditional valuation models such as DCF, real option valuations
obtained in this study tend to produce lower present values at high interest rates
but higher relative values when volatility is high. The difference is due to DCF
methodology, which discounts expected cash flow at a fixed rate, while real option
valuation models incorporate uncertainty and the option to defer or abandon the
investment. This can be appreciated in Table 4 (see Table 4).
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Table 4. Results of Black-Scholes Valuation as Applied to Private Equity

S
r
Company Interest Cu.rrent X . SX. CallPrice PutPrice
price of Deal size Ratio
Rate .
investment

0.0216 9.17213
Qualtrics 0.038 8.58974
International
Inc. (software 0.008 0.000145 10 0.00001 0 9.68492
[system & 0.0168 9.34994
application])

0.0502 8.18062

0.0216 14.67564
Toshiba Tec 0.038 13.74381
Corp. (electrical 0.008 0.007921 16 0.0005 0.00792 15.49611
equipment) 0.0168 14.96013

0.0502 13.08922

0.0216 7.26908
Univar 0.038 6.69667
Solutions LLC 0.008 0.001702 8.1 0.00021 0 7.78069
(chemical [basic]) 0.0168 7 44569

0.0502 6.30028

0.0216 5.595
Coupa Software 0.038 5.23975
Inc. (software 0.008 0.000145 6.1 0.00002 | 0.00006 | 5.90781
[system &
application]) 0.0168 5.70347

0.0502 4.99018

0.0216 22.372
Dell 0.038 20.95097
Technologies 0.008 0.008344 24.4 0.00034 0 23.62322
Inc. (computers/
per]pherals) 0.0168 22.80586

0.0502 19.95271
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S
r
Company Interest Cu'rrent X . SX. CallPrice PutPrice
price of Deal size Ratio
Rate .
investment
0.0216 25.85844
Refinitiv
(financial 0.038 25.02404
services 0.008 0.011874 27 0.00044 | 0.01187 26.57144
[non-bank & 0.0168 26.10787
insurance])
0.0502 24.42084
0.0216 13.11441
McAfee Corp. 0.038 12.48445
(software 0.008 0.007158 14 0.00051 0 13.66084
[system &
application]) 0.0168 13.30473
0.0502 12.03553
0.0216 6.60369
Squarespace 0.038 6.18437
Inc. (software 0.008 0.000346 7.2 0.00005 0 6.9729
[system &
0.0502 5.8898

Source: Prepared by the authors based on data from LSEG Data & Analytics (2024), modeled using R.

Among the eight private equity transactions across different sections using the Black-
Scholes model, as interest rates rise from 0.0216 to 0.0502, put option values decline
across all firms (for example, Qualtrics from 9.17 to 8.18, Dell from 22.37 to 19.95),
confirming that higher discount rates reduce the present values of expected profits.
In contrast, call values remain stable and low, with almost no change, suggesting that
the upside potential in PE is not as sensitive to rate increases. Software firms, such
as Qualtrics, Coupa, and Squarespace, show slightly more variation in call options
between low and high interest rates and between industrial and financial companies,
suggesting that software company valuations are more sensitive to changes in
interest rates. Overall, these results confirm that interest rate dynamics alter valuation
outcomes in PE, validating the hypothesis that real option valuation models can
capture the monetary policy impact that is often overlooked in traditional valuation
models, which can be observed in Figure 2 and Table 4 (see Figure 2, below, and Table
4, above).
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Figure 2. Plotted Results of Black-Scholes Valuation as Applied to Private Equity

Call and Put Option Prices Across Interest Rates with PE Deals
Real option pricing using Black-Scholes for PE valuation
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Source: Prepared by the authors based on data from LSEG Data & Analytics (2024), modeled using R.

Figure 2 illustrates how, as interest rates increase, the put value slope moves
downward, proving the inverse relationship between rates and valuation. Call values
have a flat behavior, demonstrating stability on the upside. There is wider dispersion
among software firms, reinforcing the role of volatility in valuation. This graph
confirms the negative relationship between interest rates and put options across
sectors. As interest rates increase, put option values decrease across all sectors. The
decline is steeper for technology firms, showing their valuations are more sensitive
to changes in interest rates. Industrial and financial companies, on the other hand,
show smaller changes, which suggest their valuations are more stable. In contrast,
call option values remain almost unchanged, showing little reaction to changes in
interest rates.
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5. Discussion

Call prices are nearly or exactly zero as the private equity funds are paying an elevated
premium because the DCF value (S) is significantly lower than the acquisition price
(K). Put options’ value decreases as interest rates rise, and they reflect the protection
PE funds have if the deal is not profitable from a financial perspective, as a put
gives the right to sell the asset at the acquisition price (strike price). Volatility in the
software industry is reflected in higher option prices, as companies with low cash
flows before deals were made, indicating that the industry is usually unpredictable
due to rapid technological change.

Private equity interventions in the electrical equipment, financial services, and
computers sectors do not offer a clear path for the industry, as companies in the
same categories show mixed results. What is consistent is that larger valuations,
such as Refinitiv or Dell, result in more stable cash flows and relatively balanced risk
measurement, as volatility. Deals with higher acquisition prices tend to have higher
option prices and greater exposure to interest rate volatility, as capital is at risk and
valuation errors can be quite expensive.

Call option values are generally low, as most DCF calculations are below the strike price
and prices are low, reflecting expectations of growth—the central assumption in PE.
Also, higher interest rates increase the value of the call option. Put option prices in
McAfee, Dell, and Refinitiv are high, which implies an elevated risk of loss. These results
confirm that interest rates affect the variation in call and put prices across sectors,
showing that higher discount rates increase the feasibility of holding options.

These eight deals illustrate the importance of considering risk in PE and the value
of strategic insights for the buyer, showing how PE interventions in large companies
are exposed to rate discounting and how much downside risk these deals embody.

6. Conclusion

Real options present the value of a company as a dynamic set of alternatives,
reflecting a flexibility value that is highly common in private equity, including
the impact of changing interest rates. Volatility, as an important element in real
options and PE, is consistent with higher option prices in the software industry.
Also, companies that reported negative cash flows before PE intervention reflected
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higher put option prices as a signal of risk. In almost all deals, the DCF valuation was
below the price paid, showing that PE deals are not based on current values but
on potential values driven by the opportunity for PE firms to intervene. The deals
presented show low call option values, suggesting PE funds pay more based on the
firm's long-term possible value, and this approach does not align with the commonly
used DCF valuation. High put option values reflect the high risk of these investments,
such as, for example, software companies in this study.

Call options are more valuable as interest rates rise, suggesting a potential incentive
to keep the option open, while put options lose value. Changes in interest rates
affect valuations, as monetary policy can change the cost of capital and reduce
DCF valuations. Real option valuation can adjust to such changes, as the timing of
acquisitions can align with monetary policy conditions.

These eight deals illustrate the relevance of considering risk in PE and the importance
of getting strategic insights for the buyer, showing that the intervention of PE in
large companies is exposed to rate discounting, as changes in monetary policy are
a given in the current economic environment, providing parameters of certainty
where decision-making must be strategic. This study goes beyond measuring how
interest rates affect PE valuation; it shows that real options offer a broader view of
how uncertainty and macroeconomic fluctuations affect investors’ decisions. These
findings suggest that changes in monetary policy affect how PE firms invest. Sectors
such as technology, which are more volatile, are especially sensitive to interest rate
changes and provide evidence that adopting option-based models is a suitable
alternative when evaluating PE investments.

As discussed, real option valuation is a reliable alternative for providing accurate PE
valuations. A future research opportunity that arises from this study is to explore
a similar approach using the Cox et al. (1979) binomial lattice model, where their
simple discrete-time model, assuming price evolves step by step, provides a more
flexible valuation that may be suitable for an illiquid, high-risk market.

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

The objective of this research is to analyze the impact of economic factors on consumer loan delinquency
in private banks in Ecuador between 2020 and 2023, given the high risk these institutions face in
consumer lending due to customers’ inability to repay their debts. For this analysis, an explanatory
methodology with a quantitative approach is used, supported by descriptive statistics, Pearson’s
correlation coefficient, and a longitudinal panel data design for the specified period. The findings
reveal that the unemployment rate has a moderate-to-strong negative relationship with delinquency;
inflation shows a weak and statistically non-significant correlation; and the gross domestic product
(GDP) shows a negative correlation with delinquency. Additionally, moderate interrelationships
are identified among the macroeconomic variables: a negative relationship between inflation and
unemployment, and a positive one between inflation and the GDP. These results support the initial
hypothesis that economic factors have a significant influence on consumer loan delinquency rates.

Resumen

El objetivo de esta investigacién es analizar el impacto de los factores econémicos en la morosidad de
los bancos privados en Ecuador entre 2020-2023, debido al alto riesgo que enfrentan en los créditos
de consumo por la incapacidad de pago de sus clientes. Para este andlisis se aplica una metodologia
explicativa, con enfoque cuantitativo, apoyada en la estadistica descriptiva, la correlacién de Pearson y
el disefio longitudinal de datos para el periodo indicado. Los hallazgos indican que la tasa de desempleo
presenta una relacién negativa, de moderada a fuerte, con la morosidad; la inflacién muestra una
correlacién débil y no significativa; y, en el producto interno bruto (PIB), la correlacién es negativa. Por
ultimo, se identifican interrelaciones moderadas entre las variables macroeconémicas: negativa entre
la inflacién y el desempleo; positiva entre la inflacidn y el PIB. Ello respalda la hipétesis inicial de que los
factores econémicos inciden de manera notable en la morosidad de los créditos de consumo.
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1. Introduccion

En toda economia, el sistema financiero funciona como un gran engranaje in-
visible que conecta el ahorro con la produccién. Por lo que, sin este vinculo, la
inversién y el crecimiento perderian gran parte de su impulso (Ortega et al. 2022).
Dentro de este mecanismo, el crédito opera como el principal impulsor que sos-
tiene las actividades productivas, generando un efecto multiplicador que llega a
empresas, comercios y familias.

En Ecuador, la banca privada ocupa un lugar central. Esta presente en el dia a dia de
las personas y en las operaciones clave de las empresas. Sin embargo, enfrenta un
obstaculo que amenaza su estabilidad: la morosidad. Este fenémeno, que refleja la
incapacidad de los deudores para cumplir con sus obligaciones, no es un problema
menor. Como lo sefialan Mosquera y Guillin (2022), su origen suele estar vinculado
a factores como el producto interno bruto (PIB), la inflacion, las tasas de interés y el
desempleo. Basta recordar la crisis ocasionada por la pandemia de COVID-19, que
dej6 en evidencia la fragilidad de la economia nacional y golpe6 de forma directa la
capacidad de pago de miles de ciudadanos.

Las consecuencias de un alto indice de morosidad no se limitan a simples cifras
en un informe. Cada punto porcentual en aumento significa que los bancos deben
reservar mas fondos para cubrir posibles pérdidas, reduciendo asi el capital disponi-
ble para nuevos créditos e inversiones (Contreras, 2020; Vallejo et al., 2021). En 2020,
por ejemplo, la morosidad alcanzé el 2.96%, influida por la crisis sanitaria. Un afio
después bajé a 2.14% y, en 2022, se situd en 2.32% (SBE, 2024). Aunque parezcan
leves oscilaciones, detras de cada décima hay miles de operaciones financieras que
se vieron comprometidas.

La preocupacion no es solo bancaria. Como lo advierten Castro y Valencia (2022),
cuando la morosidad escala, sus efectos se extienden por todo el sistema financie-
ro, llegando incluso a amenazar la estabilidad econémica de un pais. Analizar este
fendmeno desde una perspectiva macroecondémica resulta imprescindible para en-
tender cémo puede transformarse en el detonante de crisis financieras.

Al orientar la investigacion a estas entidades, el objetivo es analizar como las varia-
ciones econémicas influyen en el cumplimiento de las obligaciones crediticias de los
usuarios. De esta manera, la pregunta central de la investigacién es: ;como influyen
los factores econdmicos en la morosidad de los créditos de consumo en la ban-
ca privada ecuatoriana durante el periodo 2020-2023? Esto da lugar a la siguiente
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hipétesis: los factores econémicos influyen significativamente en la morosidad de
los créditos de consumo en la banca privada ecuatoriana durante el periodo 2020-
2023. El analisis se centra en las instituciones que, juntas, representan alrededor del
65.5% de la actividad del sistema bancario nacional. Segin Rankings Latam (2024),
Banco Pichincha concentra el 29.5% de los depositos, seguido de Banco del Pacifico
con 12.9%, Banco Guayaquil con 12.3% y Produbanco, con 11.9%. Examinar la evo-
lucién de la morosidad en estas entidades permite comprender como las fluctuacio-
nes econdmicas inciden en el pago o el impago de las obligaciones crediticias.

El estudio inicia con una revisién de conceptos para entender como los factores
macroeconémicos afectan la morosidad de los créditos de consumo, centrandose
en los cuatro bancos mas importantes. Se clasifican las entidades segin su tama-
fio y activos determinados en: grandes, medianas y pequefias, y se analizan men-
sualmente las variaciones de la cuenta 14 en sus estados financieros. Ademas, se
complementa con la revisién anual de indicadores econémicos clave, como el PIB,
la inflacidn, las tasas de interés y la tasa de desempleo, para comprender mejor su
impacto (Jara et al., 2021).

Para esta investigacién se aplica un enfoque cuantitativo, que permite medir y re-
lacionar de forma objetiva las variables con datos histéricos de fuentes oficiales. El
estudio es explicativo; busca mostrar como los factores econdmicos influyen en la
morosidad, y longitudinal, ya que abarca cuatro afios. Ademas, sigue un enfoque
deductivo, partiendo de conceptos econdmicos generales para luego analizar de
manera especifica cada factor involucrado (Vallejo et al., 2021).

Al final, se realiza una comparacion de los resultados afio por afio y de cada variable,
con el fin de identificar patrones, relaciones y posibles causas de la morosidad. Estos
hallazgos ayudan a comprender cémo se comportan los deudores y ofrecen infor-
macién Util para que los bancos puedan ajustar sus politicas de crédito y de gestién
de riesgos. Asi, se genera una base valiosa para la toma de decisiones estratégicas
en un sector que impacta directamente en los proyectos y las aspiraciones de mu-
chas personas.

2. Marco teoérico

Cuando un sistema financiero funciona de manera correcta, los recursos fluyen sin
obstaculos, desde quienes los ahorran hasta quienes los necesitan para sus diver-
sas actividades productivas o comerciales. No se trata solo de niUmeros en cuentas
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bancarias; representa el mecanismo dinamico que impulsa la actividad econémica
agregada. Mishkin y Eakins (2018) analogan este proceso con el sistema circulatorio
humano: donde los flujos de capital actan como el torrente sanguineo que trans-
porta oxigeno, nutriendo la inversién, el consumoy la produccién mediante las ope-
raciones crediticias y de inversion.

En Ecuador, ese pulso estd ligado a la estabilidad macroecondmica, la inflacién con-
trolada y decisiones acertadas de politica monetaria (BCE, 2023a). Cuando estos tres
elementos se alinean, el ahorro nacional deja de ser un recurso inmovil y se trans-
forma en préstamos que apoyan actividades que generan empleo, innovacion y de-
sarrollo, amplificando los efectos multiplicadores del crédito en la economia.

El sistema no trabaja solo, esta integrado por bancos, cooperativas de ahorro y cré-
dito, mutualistas, casas de valores y entidades de garantia. Todas ellas componen el
corazoén del sistema financiero. La Superintendencia de Bancos y la Superintendencia
de Economia Popular y Solidaria, bajo la supervision del Banco Central, se distribuyen
en tres sectores: privado, publico, y economia popular y solidaria. Tal diversidad no
es casual; responde a la necesidad de atender a publicos y objetivos distintos, desde
grandes corporaciones hasta emprendimientos familiares.

En un pais dolarizado como el Ecuador, la banca se convierte en algo mas que un
actor financiero: es el motor endégeno que impulsa el crecimiento econémico. Sus
funciones no se limitan a mover capital; también financia obras publicas, respalda
transacciones comerciales y cubre necesidades personales, contribuyendo a la crea-
cién de empleo y al crecimiento econémico sostenido (Cardenas et al., 2021).

Dentro de este escenario, cuatro nombres sobresalen como columnas que sostie-
nen gran parte de la estructura: Banco Pichincha, Banco del Pacifico, Banco Guaya-
quil y Produbanco. En conjunto, concentran mas del 65.5% de los activos del sistema
bancario y constituyen piezas clave en la concesién de créditos. Sin embargo, su pro-
tagonismo se desarrolla en un tablero donde la inestabilidad politica es un jugador
incobmodo que nunca abandona la partida.

La inestabilidad puede incidir de forma directa en el riesgo pais, lo que trae consigo
que también los inversionistas tengan desconfianza. Tapia y Quisimalin (2022) sefia-
lan que la inconsistencia en las politicas crea un efecto en cadena en las decisiones
econdmicas, porque encarece la llegada de capital extranjero, limitando el acceso
a tasas competitivas y afectando el bolsillo de la gente. En este escenario, muchas
familias optan por enfocarse en los gastos corrientes, posponiendo los pagos de
deudas, como una estrategia de liquidez ante la incertidumbre.
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A pesar de los problemas, los bancos en Ecuador han mostrado una notable capa-
cidad para superar las adversidades econémicas. Con la tecnologia como aliada,
han agilizado sus operaciones, ofren mas servicios y han fortalecido la seguridad
financiera. Gracias a la normativa de la Superintendencia de Bancos (Guaman y
Macias 2024), se han sentado bases sélidas para seguir funcionando, incluso en
tiempos dificiles.

La tabla 1 presenta la clasificacion de los bancos privados del pais segin su ca-
tegoria patrimonial, conforme a los criterios establecidos por la Superintendencia
de Bancos. Esta estratificacion no constituye un mero inventario institucional, sino
una representacion estructural del sector bancario, donde cada entidad ocupa una
posicion estratégica en la arquitectura de intermediacion financiera que sustenta el
dinamismo de la economia nacional (ver tabla 1).

Tabla 1. Clasificacién de bancos privados ecuatorianos

Clasificacion Entidad bancaria

Banco Guayaquil S.A.

Banco del Pacifico

Bancos privados grandes
Banco Pichincha C.A.

Produbanco S.A.

Banco del Austro S.A.

Banco Bolivariano C.A.

Citibank N.A. Sucursal Ecuador

Banco Diners Club del Ecuador S.A.

Bancos privados medianos Banco General Rumifiahui S.A.

Banco Internacional S.A.

Banco de Loja S.A.

Banco de Machala S.A.

Banco Solidario S.A.
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Clasificacién Entidad bancaria

Banco ProCredit S.A.

Banco Amazonas S.A.

Banco Comercial de Manabi S.A.

Banco del Litoral S.A.

Banco Coopnacional S.A.

Bancos privados pequeiios Banco Capital S.A.

Banco para la Asistencia Comunitaria FINCA S.A.

Banco Delbank S.A.

Banco D-MIRO S.A.

Banco Desarrollo de los Pueblos S.A.

Banco VisionFund Ecuador S.A.

Fuente: SBE (2024b).

Los créditos de consumo ocupan un lugar particular: estdn pensados para personas
y buscan facilitar la adquisicién de bienes o servicios que, aunque no estan directa-
mente ligados a la produccion, mejoran la vida cotidiana. Un refrigerador nuevo, un
vehiculo para la familia o incluso un viaje sofiado son ejemplos claros de su uso. A
diferencia de los créditos productivos, estos préstamos suelen tener plazos de pago
cortos o medianos y, por lo general, aplican tasas de interés mas elevadas. Ademas,
no exigen justificar en detalle el destino de los fondos (Ordéfiez et al., 2025).

En el Banco Central del Ecuador (BCE, 2024a), el crédito de consumo se concede
para la compra de bienes duraderos o para cubrir necesidades personales y familia-
res. En otras palabras, es una herramienta financiera que no se limita a impulsar ne-
gocios, sino que también responde a las aspiraciones y urgencias de la cotidianidad.

No obstante, detras de su aparente simplicidad se esconde una realidad compleja.
Si bien representa uno de los productos mas destacados en el portafolio de la banca
privada, también figura entre los mas vulnerables al riesgo de crédito. Su estabilidad
depende, en gran medida, del contexto econémico y social de quienes los reciben:
basta un incremento en el desempleo o una aceleracion inflacionaria que reduzca el
poder adquisitivo en los hogares para que el pago puntual de las cuotas desencade-
ne un deterioro abrupto de los indicadores de morosidad.
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2.1 Antecedentes historicos y teoricos de la morosidad
de los créditos de consumo

La historia de morosidad crediticia de Ecuador se ve ferozmente afectada por la
inestabilidad politica y macroeconémica. En los afios ochenta y a lo largo de los no-
venta, Ecuador presenté una fuerte crisis econdmica con hiperinflacién, devaluacién
continua y falta de una institucién financiera sélida. Ademas, la limitada capacidad
adquisitiva en los hogares impulsé un incremento en el uso del crédito de consumo,
lo que gener6 una mayor presion sobre las finanzas personales (De la Cruz, 2023;
SBE, 2024).

La situacién se agravo en la crisis financiera de 1999, cuando el sistema bancario
colapsé, congelando todos los depdsitos. Ademas, la epidemia existente deterior6
la credibilidad y la confianza del pais en el sistema financiero (Guaman y Macias,
2024). Para resolver este problema de manera definitiva, Ecuador paso6 a una eco-
nomia dolarizada en el afio 2000, lo que aportd un efecto positivo en el comercio,
estabilizando la moneday reduciendo la inflacion con el tiempo gracias a un sistema
financiero en recuperacion (SBE, 2024; BCE, 2023b).

Durante la década de 2000, se experimentd un notable crecimiento econémico
acompafiado de una disminucion en los niveles de inflacion. Aunque posteriormen-
te se observd una desaceleracion, el incremento del gasto publico facilité un en-
torno para el acceso al crédito. De esta forma, los bancos ampliaron su cobertura,
permitiendo a los hogares obtener préstamos con mayor facilidad, lo que dio como
resultado un incremento en el nivel de endeudamiento de la poblacién ecuatoriana
(Le et al., 2023; Ordéiez et al., 2025).

En diferentes economias, la morosidad en los créditos de consumo (variable depen-
diente en este articulo) es un tema ampliamente estudiado. En Latinoamérica,
principalmente, se ha logrado evidenciar un analisis mas profundo debido a su
importancia en la estabilidad financiera y la economia en general.

Se define la morosidad como el incumplimiento de los pagos acordados en un con-
trato crediticio, viéndose afectadas las entidades financieras debido a la falta de
solvencia en sus operaciones, lo que genera un incremento en los riesgos operativos
(Vallejo et al., 2021). En el caso ecuatoriano, la Superintendencia de Bancos clasifica
la morosidad en tres componentes: normal, vencida e irrecuperable, como se deta-
lla en la tabla 2 (ver tabla 2).
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Tabla 2. Componentes del indice de morosidad

Componente Descripcién

Monto total de los préstamos otorgados por la entidad financiera,
sin considerar la deduccién por provisiones obligatorias destinadas
a cubrir créditos incobrables (Velasco, 2017).

Cartera
de crédito bruta

Son créditos que ya no le generan ganancias a la institucion finan-
ciera, ya que estan vencidos o en situacién en la que no acumulan
intereses ni otros ingresos.

Cartera
improductiva

Es la suma total de los préstamos en los que los clientes aiin no han
pagado por completo el capital adeudado a la empresa o entidad
financiera.

Cartera
vencida

Fuente: SBE (2024b).

2.2 Factores econémicos relacionados y su
incidencia en la morosidad

En Ecuador, entender por qué la gente no paga sus créditos de consumo va mas alla
de solo mirar nimeros; hay que indagar a profundidad los factores econémicos que
influyen. Estos definen si los hogares y empresas pueden cumplir con sus pagos. La
morosidad es como un termdmetro: si sube, muestra que la economia esta en con-
flicto. Por eso, los bancos deben estar atentos a estas sefiales y tener datos claros
para ajustar sus politicas de crédito, evitando que las deudas vencidas se incremen-
ten (CAF, 2020).

Krugman y Wells (2020) sugieren que la sostenibilidad econdmica depende de la
interaccion de multiples factores, cuyo impacto repercute directamente en la estabi-
lidad financiera y el bienestar social. Por otra parte, Rincon et al. (2022) sefialan que
diversos elementos impactan el desarrollo econémico y el avance de una nacién,
favoreciendo la satisfaccién de las demandas sociales, humanas y econdémicas.

El producto interno bruto (PIB), como variable independiente, es uno de los principa-
les factores econdmicos en la morosidad de los créditos de consumo. En el perio-
do 2020-2023, cumplié un papel indispensable debido a su influencia de caracter
politico, social y econémico, que se reflejé significativamente por la pandemia de
COVID-19, la cual a su vez marc6 una desaceleracién econémica y una recuperacion
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parcial en la economia ecuatoriana (BCE, 2023a). Ademas, hay que considerar su im-
portancia y efecto debido a las fluctuaciones constantes en precios de bienes y ser-
vicios, asi como en empleos, salarios y el bienestar econémico en general. Cuando
estas tendencias son desfavorables, los ecuatorianos se encuentran con dificultades
como el desempleo, la disminucion de su capacidad de adquisicion y la escasez de
fondos publicos para financiar servicios esenciales (Alvarado et al., 2022).

Para analizar el crecimiento de forma mas realista, es clave diferenciar el PIB real del
nominal. Mientras este Ultimo se mide con precios corrientes, el PIB real ajusta los
valores para eliminar el efecto de la inflacién, utilizando precios de un afio base. Este
ajuste permite detectar un crecimiento “auténtico” en la producciéon, comparando
periodos sin que la distorsion inflacionaria nuble los resultados.

Otro indicador que marca el rumbo de la economia es la tasa de inflacién, variable
independiente. Esta mide, en forma de porcentaje, el incremento de los precios de
bienes y servicios durante un periodo, por lo general un afio, y suele determinarse
a través del indice de precios al consumidor (IPC). Las causas de este incremento
pueden ir desde un aumento de la demanda hasta un encarecimiento en los costos
de produccién. Su control es uno de los objetivos prioritarios de gobiernos y bancos
centrales (Mankiw, 2021). Una inflacibn moderada es sintoma de una economia en
expansioén, pero si se dispara o cae en exceso, puede erosionar el poder de compra,
generar incertidumbre y frenar tanto el consumo como la inversion.

La tasa de desempleo, como variable independiente clave en este estudio, resulta deter-
minante para explicar la morosidad crediticia en Ecuador. En un contexto de elevada
informalidad laboral, las fluctuaciones del empleo inciden directamente en la capaci-
dad de pago de los hogares. Entre 2020 y 2023, el mercado laboral se vio severamente
afectado por la pandemia de COVID-19, la inestabilidad politica y las paralizaciones
sociales en el pais, lo que causo un fuerte deterioro ocupacional y, en consecuencia, un
aumento sostenido del incumplimiento crediticio. En linea con lo anterior, Bustamante
(2025) confirma la existencia de una relacion directa y estadisticamente significativa
entre la tasa de desempleo y la morosidad en los créditos de consumo.

Por ultimo, las tasas de interés se presentan como otra variable macroeconémica
clave. Su papel es determinante: inciden en la decisién de consumir, ahorrar o in-
vertir, y dependen de factores como la inflacion, el riesgo pais, la politica fiscal y el
panorama financiero internacional (Mishkin y Eakins, 2021). En los afios analizados,
la economia ecuatoriana enfrento retos considerables, lo que llevo a la Junta de Po-
litica y Regulacion Financiera a fijar limites referenciales para diferentes segmentos

131



The Andhuac Journal, Vol. 25, nim. 2, 2025.
https://doi.org/10.36105/theanahuacjour.2025v25n2.3018
e3018 (pp. 123-149)

crediticios. El objetivo: garantizar el acceso al financiamiento sin poner en riesgo
la estabilidad del sistema (SBE, 2024). En este escenario, los créditos de consumo
merecen atencidn prioritaria, pues siguen siendo una de las formas mas comunes
de financiamiento para la poblacion, en buena parte por sus tasas de interés relati-
vamente accesibles.

2.3 Marco legal y regulatorio del crédito en el Ecuador

Las instituciones financieras ecuatorianas deben operar bajo normas establecidas
en el Codigo Organico Monetario y Financiero (COMF) publicado en 2014, que en su
conjunto busca el correcto funcionamiento del sistema financiero del pais, abarcan-
do las tasas de interés. Ademas, la Superintendencia de Bancos del Ecuador des-
empefia un papel fundamental como el 6rgano de supervisién y control, asimismo
vela por el cumplimiento de las disposiciones establecidas en el COMF para que las
instituciones financieras laboren de manera segura y transparente, contribuyendo
a la proteccion del ahorro y fortaleciendo la confianza en el sistema. Esta normativa
fue actualizada en febrero de 2022 con el objetivo de mejorar la estabilidad y eficien-
cia del sistema, estableciendo disposiciones especificas sobre el otorgamiento de
crédito, regulacion de tasas de interés y proteccién al usuario financiero (Asamblea
Nacional del Ecuador, 2022).

Para que la regulacidn sea precisa y adecuada, el Banco Central del Ecuador, en sus
atribuciones, segmenta los créditos en categorias como comercial, consumo, micro-
crédito y vivienda, lo cual facilita una mejor gestion del riesgo y una asignacion mas
eficiente del financiamiento segln el perfil del prestatario (Guaman y Macias 2025).

2.4 Evaluacion y seleccion de clientes bancarios
mediante analisis crediticio y herramientas tecnologicas

El analisis crediticio es clave para los bancos porque les ayuda a saber si un cliente
puede pagar sus deudas. Este proceso implica revisar el historial en los burés de cré-
dito, donde puede verse cémo ha pagado antes, qué deudas tiene y cdmo maneja su
plata (SBE, 2024). Con esta informacién, los bancos pueden reducir el riesgo de que
alguien no pague y mejorar su cartera de créditos. Ahora bien, la seleccién de clientes
ha cambiado: los bancos los clasifican segin su perfil financiero, cuanto pueden
pagary qué tan arriesgados son (Jimbo et al., 2017).

132


https://doi.org/10.36105/theanahuacjour.2025v25n2.3018

The Andhuac Journal, Vol. 25, nim. 2, 2025.
ISSN-e 2683-2690 (pp. 123-149)

La banca en Ecuador atravesé un periodo de transformacion significativa, impulsa-
do por avances en tecnologia y digitalizacion. Segun De la Cruz (2023), los bancos es-
tan lanzando plataformas digitales para facilitar la vida de los usuarios y llegar a mas
clientes. Esto se debe a que quieren ser mas eficientes, reducir costos y ofrecer ser-
vicios mas practicos. Sin embargo, seglin Tapia y Quisimalin (2022), esta transicién
digital conlleva inversiones significativas en infraestructura tecnolégica, sistemas de
ciberseguridad y capital humano especializado, ademas de exponer el sistema a
riesgos emergentes como ciberataques, brechas de datos y fraudes electrénicos.
A pesar de estos desafios, la digitalizacién de la banca privada en Ecuador genera as-
pectos positivos, como la inclusion financiera de segmentos subatendidos, la inter-
nacionalizacién de servicios y la generacién de economias de escala, posicionando
al sector como un vector clave en la modernizacion de la intermediacion financiera.

Las plataformas digitales fueron impulsadas a finales de 2019 debido a la pandemia
de COVID-19, que contribuy6 a la continuidad laboral en diferentes economias. Es
asi como la banca privada opté por el uso de este recurso. Sanchez (2024) indica
que, considerando la facil accesibilidad de los jévenes y su experiencia en el ma-
nejo de estas herramientas, ellos constituyen uno de los grupos de consumidores
con niveles mas elevados de morosidad debido a la poca experiencia en el manejo
financiero, con lo cual quedan en desventaja los clientes menos familiarizados con
la tecnologia.

3. Metodologia

Conforme a lo expuesto por Hernandez-Sampieri et al. (2018), la investigacion explica-
tiva amplia el conocimiento sobre fendmenos poco estudiados, permitiendo analizar
aspectos concretos en profundidad. Por otro lado, Creswell y Poth (2018) sefialan que
este tipo de investigacion busca establecer conexiones entre distintas perspectivas
para identificar las causas y los efectos de un problema determinado. En linea con
estas observaciones, la investigacion actual opta por un método explicativo, en el que
se examinan los factores y la variacién de la cartera bancaria tal como se presentan,
sin intervencion directa. Este enfoque facilita la recoleccion de datos genuinos, lo que
a su vez aumenta la validez del estudio y asegura un analisis que refleje de manera
coherente las condiciones reales durante las fluctuaciones observadas.

En cuanto al enfoque cuantitativo de la investigacion, este permite un analisis pre-
ciso de las variables y de los datos histéricos provenientes de diferentes fuentes
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oficiales, obteniendo resultados con base en evidencia numérica. Segiin Hernandez-
Sampieri et al. (2021), esta se centra en la obtencién y el analisis de informacion nu-
mérica con el proposito de detectar irregularidades, comprobar hipotesis y generar
una comprensién precisa y objetiva de los fenédmenos que se analizan. Entre 2020
y 2023 se recopilaron datos sobre la cartera de créditos de consumo en Ecuador,
expresada en millones de délares, junto con indicadores macroeconémicos como
el crecimiento del PIB, la tasa de desempleo, la inflacion y las tasas de interés de
dichos créditos.

Mediante la técnica de recoleccion de datos de contenido cuantitativo en fuentes
oficiales se obtuvo informacién de la Superintendencia de Bancos, Banco Central del
Ecuador, Instituto Nacional de Estadisticas y Censos. Durante el periodo 2020-2023,
los datos recolectados mensualmente evidenciaron variaciones en la cuenta 14, de-
nominada “créditos de consumo prioritarios”. Esta clasificacion se mantuvo vigente
hasta abril de 2021. Sin embargo, tras la emergencia sanitaria y el aumento de la in-
capacidad de los clientes para cumplir con sus pagos, se aprobé el refinanciamiento
de varios créditos. Como resultado, la cuenta fue reclasificada bajo la denominacion
“cartera de créditos de consumo”, unificando diferentes tipos de crédito otorgados.

El universo de esta investigacién estd compuesto por el sistema bancario privado
del Ecuador. No obstante, para llevarla a cabo se considera los cuatro principales
bancos privados del pais como muestra: Banco Pichincha, Banco del Pacifico, Banco
de Guayaquil y Produbanco. El grado de impacto que tienen en el sistema financie-
ro, el tamafio de su negocio en créditos de consumo y la accesibilidad a informacién
financiera y publica respaldan la eleccion de las instituciones mencionadas. El ana-
lisis de estos bancos ofrecié una perspectiva Util sobre cémo se comporté la moro-
sidad en los créditos de consumo durante el periodo 2020-2023.

La investigacién es de corte longitudinal, ya que se examinan datos correspon-
dientes al periodo 2020-2023, lo que permite observar la evolucién a lo largo del
tiempo. Ello facilita la identificacion de patrones y vinculos causales en las diferen-
tes fases del estudio al permitir el analisis de los cambios de una o varias variables
en el tiempo (Hernandez-Sampieri et al., 2022). Una herramienta importante para
comprender si los factores econdmicos influyen en la morosidad de los créditos
de consumo es la aplicacién de la estadistica descriptiva junto con una matriz de
correlacién de Pearson, en especial al considerar la volatilidad econémica tanto
nacional como internacional. Para preservar la estabilidad financiera del pais, el
Banco Central del Ecuador ha subrayado la importancia de monitorear estos ries-
gos (BCE, 2024b).
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4. Resultados

4.1 Andlisis de factores econémicos y morosidad de
créditos de consumo en Ecuador (2020-2023)

Para el analisis de resultados, se examinaron los datos de morosidad en la cartera
de créditos de consumo expresados en millones de délares, en relacién con varia-
bles macroecondmicas clave, tales como el crecimiento del PIB, la tasa de desem-
pleo y la inflacién, correspondientes al periodo 2020-2023. Se emplearon fuentes
oficiales y confiables para la morosidad total de los préstamos al consumo y los
indicadores macroeconémicos mencionados, con el objetivo de evaluar la interre-
lacién entre estos factores y la dinamica de la morosidad en el sistema financiero,
cuyos resultados se presentan en la tabla 3 (ver tabla 3).

Tabla 3. Evoluciéon de los factores econémicos macroeconémicos en Ecuador (2020-2023)

Cartera - Tasa de L. . .
Aio morosa (millones C;zlc :'::;e(;:)o desempleo Inﬂ(;::)' on T(i soancsljr:‘n:e‘;ss

de USD) (%) '
2020 129.43 -9.2 6.13 -0.34 16.66
2021 139.03 9.4 4.55 0.13 16.22
2022 166.81 5.9 3.76 3.5 16.08
2023 184.21 2.0 3.37 2.2 16.27

Fuente: SBE (2024b).

Durante el periodo 2020-2023, la morosidad de cartera creci6 42.3% (USD 129.43 —
184.21 millones), mientras el PIB se recuperd de —9.2% a 2.0%, el desempleo cay6 de
6.13% a 3.37%, la inflacién pas6 de -0.34% a un maximo de 3.5% (2022) y cerré en
2.2%, y latasa de interés de consumo se mantuvo casi invariante (16.66% — 16.27%).
Estos datos reflejan una recuperacién econémica moderada pero desigual, donde
la morosidad continlia en aumento a pesar de ciertos indicadores positivos. Para
apreciar esta relacion, la evolucion de los factores macroeconémicos se muestra en
la figura 1 (ver figura 1).
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Figura 1. Evolucion de los factores macroeconémicos en Ecuador (2020-2023)
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Fuente: elaboracion propia con datos de Focus Economics (2024); Macro Trends (2024); The Global Eco-
nomy (2024); BCE (2024b).

4.2 Anadlisis estadistico descriptivo

Al iniciar el analisis estadistico descriptivo en la tabla 4, se presenta un resumen
de las caracteristicas de las variables determinadas en la investigacién como son la
x1(inflacién), x2(desempleo) y x3(PIB), basandose en una muestra de 48 observacio-
nes (ver tabla 4).
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En lo relacionado con la variable Inflacién (x1), se analizaron 48 observaciones, con
valores que van de -0.62% a 1%. La media es muy baja (0.13%), lo que refleja estabili-
dad general y control inflacionario. La variabilidad es reducida (desviacién estandar
de 0.32%), aunque la asimetria positiva (0.131) muestra episodios puntuales de in-
flacion mas alta. La curtosis (0.76) sugiere una concentracion moderada de valores
alrededor de la media.

En cuanto al Desempleo (x2), este oscila entre 3.19% y 13.30%, con un promedio de
4.71%. La dispersién es moderada (desviacién estandar de 1.64%), pero la asimetria
(3.29) y la curtosis (15.23) evidencian una distribucién muy sesgada con presencia de
valores extremos, lo que refleja eventos atipicos de desempleo elevado.

Los datos que tributan a la variable PIB (x3) van de -18% a 19.3%, con un promedio
de 2.14%. La desviacién estandar (8.86%) indica fuerte variabilidad, marcada por
ciclos de recesion y expansién. La asimetria es levemente negativa (-0.37), lo que
sugiere una mayor frecuencia de caidas en comparacién con los crecimientos extre-
mos. La curtosis (0.33) indica una distribucién mas plana que la normal.

En conjunto, se puede observar que los indicadores reflejan una inflacién controla-
da, un mercado laboral generalmente estable, pero con picos criticos, y un PIB con
alta volatilidad, propio de una economia sujeta a choques y ciclos. Las correlaciones
permitiran identificar como estas variables interactlan entre si en la explicacién de
la morosidad.

4.3 Andlisis estadistico de correlacion

Durante el periodo 2020-2023, la cartera creci6é de forma sostenida, aunque los in-
dicadores econdmicos experimentaron cambios significativos. No obstante, dado
que el conjunto de datos consta Unicamente de cuatro observaciones anuales, no
fue viable realizar una regresién multiple sin comprometer la validez estadistica del
modelo. Se decidi6 realizar regresiones lineales simples para cada variable inde-
pendiente respecto de la morosidad de cartera (Y), calculando tanto el coeficiente
de correlacion de Pearson como el R-cuadrado para medir la intensidad de las rela-
ciones. Por consiguiente, se optd por realizar un analisis grafico inicial con el fin de
investigar cdmo interactuan las variables y su posible conexién con el desarrollo
de la cartera de créditos de consumo. Esta visualizacion ayuda a detectar tendencias
significativas, Utiles para el andlisis cuantitativo posterior, tal como se muestra en la
figura 2 (ver figura 2).
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Figura 2. Evolucion de indicadores econémicos y cartera de créditos de consumo (2020-2023)
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En la tabla 5 se presenta una matriz de correlaciéon de Pearson entre cuatro varia-
bles consideradas en la investigacion: periodo, x1inflacion, x2desempleo y x3PIB,

una medida del crecimiento (ver tabla 5).

La férmula utilizada fue la siguiente:

nEXY - (ZX)(EP)
Jmzx2 - E02ImEY2 - 2P

Tr=

Tabla 5. Correlacion de Pearson

Periodo | x1inflacion | x2desempleo x3pib
Periodo Correlacién de Pearson 1 0.178 -0.558 0.366
Sig (bilateral) 0.225 <0.001 0.01
N 48 48 48 48
x1inflacion Correlacién de Pearson 0.178 1 -0.367 0.316
Sig (bilateral) 0.225 0.01 0.029
N 48 48 48 48
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Periodo | x1inflacion | x2desempleo x3pib
x2desempleo | Correlacion de Pearson | -0.558 -0.367 1 -0.423
Sig (bilateral) <0.001 0.01 0.003
N 48 48 48 48
x3pib Correlacién de Pearson 0.366 0.316 -0.423 1
Sig (bilateral) 0.01 0.029 0.003
N 48 48 48 48

Fuente: elaboraciéon propia con los datos después de realizar la correlacion.
A continuacion, se analiz6 cada relacion entre las variables determinando lo siguiente:

a. Periodo
Versus x1inflacion: Correlacién = 0.178, Sig. = 0.225

Hay una correlacién positiva débil entre el periodo y la inflacién, pero no es estadis-
ticamente significativa (p > 0.05). Esto sugiere que no hay una relaciéon lineal clara
entre el tiempo y la inflacién en los datos.

Versus x2desempleo: Correlacién = -0.558, Sig. = <0.001

Existe una correlacién negativa moderada y estadisticamente significativa entre el
periodo y el desempleo. Esto indica que, a medida que avanza el tiempo, el desem-
pleo tiende a disminuir de forma moderada.

Versus x3pib: Correlaciéon = 0.366, Sig. = 0.01

Hay una correlacion positiva moderada y significativa entre el periodo y el PIB. Esto
sugiere que, con el tiempo, el PIB tiende a aumentar de manera moderada.

b. Inflacién

Versus x2desempleo: Correlacién =-0.367, Sig. = 0.01
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Existe una correlacion negativa moderada y significativa entre la inflacion y el
desempleo. Esto implica que, cuando la inflaciébn aumenta, el desempleo tiende
a disminuir y viceversa. Este fendmeno puede estar relacionado con la curva de
Phillips, que sugiere una relacion inversa entre inflacion y desempleo en ciertos
contextos econdmicos.

Versus x3pib: Correlacion = 0.316, Sig. = 0.029

Hay una correlacion positiva moderada y significativa entre la inflacién y el PIB. Esto
indica que un aumento dede la inflacion esta asociado con un aumento del PIB, aun-
que la relacion no es muy fuerte.

c. Desempleo
Versus x3pib: Correlacion = -0.423, Sig. = 0.003

Existe una correlacién negativa moderada y significativa entre el desempleo y el PIB.
Esto sugiere que, cuando el PIB aumenta, el desempleo tiende a disminuir.

En resumen, se pudo determinar que los resultados reflejan patrones econdémicos
esperados:

La relacién negativa entre inflacion y desempleo (-0.367) es consistente con la teoria
de la curva de Phillips en el corto plazo, donde un aumento en la inflacién puede
estar asociado con una reducciéon en el desempleo.

La relacion negativa entre desempleo y PIB (-0.423) apoya la idea de que un mayor
crecimiento econémico (PIB) reduce el desempleo.

La relacion positiva entre inflacion y PIB (0.316) sugiere que periodos de mayor
crecimiento econdmico pueden estar acompafiados de un aumento en la inflacion,
posiblemente debido a una mayor demanda agregada.

La evolucion temporal (periodo) muestra una tendencia de aumento del PIB y reduc-
cién del desempleo, lo que podria indicar una economia en expansién a lo largo del
tiempo analizado.

5. Discusion

Los resultados obtenidos permiten entender con mayor claridad cémo las condi-
ciones econdmicas influyen en la capacidad de pago de las personas. Se comprob6
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que tanto el desempleo como la inflacion tienen un papel importante en el aumento
de la morosidad, ya que cuando la gente pierde su trabajo o el costo de vida sube,
cumplir con las cuotas del crédito se vuelve mucho mas dificil. De ahi la importancia
de que existan politicas de gobierno que permitan mitigar estos efectos, como lo
ratifican Mosquera y Guillin (2022).

Este comportamiento no es exclusivo de Ecuador, ya que investigaciones en
otros paises de la regién muestran la misma tendencia. Sin embargo, en el con-
texto ecuatoriano, la dolarizacién y los cambios del mercado laboral agravan el
impacto, porque los ingresos no siempre crecen al mismo ritmo que los precios.
En consecuencia, Contreras (2020) concuerda que la morosidad refleja no solo
la gestion interna de los bancos, sino también la situacion econdmica que viven
los hogares.

Por otro lado, el hecho de que las tasas de interés no presenten una relacién sig-
nificativa con la morosidad demuestra que la estabilidad del sistema financiero
ecuatoriano limita los efectos de este indicador. Aun asi, Castro y Valencia (2022)
corroboran que esta estabilidad no impide que los clientes enfrenten dificultades
cuando hay desempleo o inflacién. Por eso, se vuelve necesario que los bancos in-
cluyan variables macroeconémicas en sus modelos de riesgo y que el Estado im-
pulse politicas que fortalezcan el empleo y controlen los precios. En conjunto, esto
ayudaria a reducir la morosidad y a mantener un sistema financiero mas equilibra-
do, que responda no solo a los intereses de las instituciones, sino también a las
condiciones reales de los ciudadanos.

No obstante los aportes sefialados, el analisis presenta las siguientes limitaciones:
la utilizacion de datos agregados a escala nacional impide capturar la heterogenei-
dad individual de los deudores y los efectos de variables microeconémicas clave,
tales como el nivel de endeudamiento previo, el tipo de crédito (consumo, vivienda,
microempresa) o la calidad del scoring crediticio, lo cual podria estar generando un
sesgo de agregacion y subestimando el impacto real de ciertos factores.

6. Conclusiones

En conclusion, los resultados respaldan la hipétesis, los factores econémicos
impactan notablemente la morosidad de los créditos de consumo en la banca
privada ecuatoriana entre 2020 y 2023. El estudio, basado en datos de los cuatro
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bancos mas importantes del pais, muestra que el desempleo y la inflacién son
factores clave que afectan la capacidad de las personas para cumplir con sus
obligaciones financieras.

Cuando el desempleo crece, los ingresos se vuelven inestables y las prioridades cam-
bian, haciendo que las cuotas de crédito compitan con necesidades esenciales como
alimentacion o vivienda. Por su parte, un aumento en la inflacion eleva el costo de vida,
reduciendo el poder adquisitivo y dificultando el cumplimiento de pagos. Estas dina-
micas, ya sea combinadas o por separado, ocasionan fluctuaciones significativas en los
indices de morosidad registrados durante este periodo.

Aunque la investigacion se concentro en las instituciones de mayor tamafio, seria ra-
zonable suponer que los bancos mas pequefios enfrentan desafios similares, pues
todos operan bajo el mismo clima econédmico nacional. La diferencia radica en su
capacidad de respuesta: mientras los grandes cuentan con estructuras y reservas
mas solidas, los pequefios pueden verse mas expuestos ante cambios bruscos en el
entorno macroeconémico.

Los datos analizados sefialan que el indice de desempleo es el factor econémico
con mayor incidencia, mostrando una correlaciéon negativa moderada-fuerte con
el tiempo (r = -0.558). Esto indica que, en fases de recuperacién econdmica en las
que se observa reduccion del desempleo, también puede aumentar la concesion de
crédito, sin embargo, este mayor volumen crediticio puede, en determinados con-
textos, traducirse en un incremento de la morosidad. Ademas, la inflacién mostré
una relacién estable con el tiempo (r = 0.178, no significativa) y se relaciona negativa-
mente con el desempleo (r =-0.367) y positivamente con el PIB (r = 0.316), indicando
que cambios en la inflacion pueden afectar la capacidad de pago de los hogares de
manera moderada.

Por otro lado, el aumento del PIB tuvo un efecto limitado (r = 0,366), y las tasas de in-
terés no mostraron relacion significativa con la morosidad. Esto refleja la estabilidad
de este indicador en el marco de la dolarizacién y las medidas prudentes adoptadas
por el sistema financiero.

En resumen, estos hallazgos corroboran la hipétesis del estudio y subrayan la im-
portancia de analizar de cerca el comportamiento de las variables econémicas al
evaluar el riesgo crediticio en Ecuador. Comprender como estas condiciones im-
pactan la vida econémica de los hogares es fundamental para disefiar politicas mas
accesibles y sostenibles en el sistema bancario del pais. Por Ultimo, debem consi-
derarse como futuras lineas de investigacion el examen del impacto diferencial de
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la informalidad laboral y de las distintas modalidades de precariedad ocupacional
como el empleo informal, el subempleo y el empleo por cuenta propia sobre la
capacidad de pago de los hogares, mediante el uso de microdatos individuales o
encuestas longitudinales de hogares. Ello permitiria identificar segmentos pobla-
cionales de mayor vulnerabilidad crediticia incorporando enfoques comparativos
con otros paises de Latinoamérica.

Esta obra se distribuye bajo una Licencia Creative Commons
@@@@ Atribucién-NoComercial-Compartirigual 4.0 Internacional.
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de la Facultad de Economia y Negocios de
la Universidad Anahuac México.

The Andhuac Journal recibe articulos inéditos que no se hayan publicado en ningln medio
impreso o electronico, ni que hayan sido postulados de forma simultanea para su publicacion
en otras revistas u 6rganos editoriales.

Los articulos deben ser producto de investigaciones y estudios con resultados originales
en las siguientes lineas tematicas:

a)
b)
9]
d)
e)

f)

Derecho corporativo g) Mercadotecnia
Gobierno corporativo h) Economiay estrategia
Responsabilidad social empresarial i)  Finanzasy contaduria
Etica empresarial j)  Toma de decisiones
Liderazgo y direccion k) Economia
Emprendimiento e innovacién ) Innovacion

— Sobre el proceso

1.

4.

The Andhuac Journal utiliza el sistema de gestion editorial OJS (Open Journal Systems), de
ahi que todos los manuscritos enviados por los autores deben ser ingresados en este
sistema. Para ello, los autores necesitan registrarse y enviar sus articulos acompafiados
de lo siguiente:

- Carta de originalidad. Todos los autores y coautores deben firmarla y otorgar sus datos.

https://www.anahuac.mx/mexico/files/Carta-de-originalidad_Revistas-Univ-Anahuac-
Mexico.docx

- Autorizacién para comunicacién publica de obra literaria (articulo).

https://www.anahuac.mx/mexico/files/Autorizacion %20para %20comunicacion %
20publica %20de %200bra %20literaria_Revistas %20Univ %20Anahuac %20Mexico.docx

Los articulos se enviardn a dos arbitros, quienes determinaran en forma anénima:
a) publicarlo sin cambios, b) publicarlo cuando se hayan realizado correcciones meno-
res, c) publicarlo una vez que se haya efectuado una revisiéon a fondo o d) rechazarlo. En
caso de discrepancia entre ambos resultados, el texto se enviara a un tercer arbitro, cuya
decision definira su publicacion. Los resultados del proceso de dictamen académico se-
ran inapelables en todos los casos. Los trabajos enviados por académicos seran siempre
sometidos a consideracion de arbitros externos a su institucion.

Los trabajos autorizados por los arbitros se publicaran en la revista y se notificara a sus
autores sobre esta decisién en un plazo maximo de cuatro meses a partir de la recepcion
del documento.

La revista se reserva el derecho de hacer los cambios editoriales que considere pertinentes.
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— Requisitos y aspectos formales para la presentacion de los trabajos

Como parte del proceso de envio, los autores/as estan obligados a comprobar que su envio
satisfaga todos los elementos que se muestran a continuacion. Se devolvera a los autores/as
aquellos envios que no cumplan estas directrices. Por politicas editoriales, todos los envios
deben hacerse en esta plataforma, por lo tanto, no se recibirdn manuscritos enviados directa-
mente a través de correo electrénico.

— Estructura minima del trabajo

+ Formato WORD (formato.doc o .docx), tipografia Arial de 12 puntos, interlineado de 1.5 cm.

+ La extensién maxima es de 25 hojas tamafio carta (215.9 x 279.4 mm). incluyendo tablas,
figuras, referencias y apéndices.

+ Los articulos pueden ser escritos en espafiol o inglés y deben incluir el titulo y un resumen
en ambos idiomas. En todos los casos, incluyendo los articulos en espafiol, la calidad del
estilo de la versién final es total responsabilidad del autor o autores.

+ El resumen sera de hasta 180 palabras; debera incluir maximo 5 palabras clave vy la cla-
sificacion JEL (Journal of Economic Literature), que puede descargarse de la siguiente liga:
https://www.aeaweb.org/econlit/jelCodes.php?view=jel

+ Eltitulo, resumen y palabras clave deben ir al comienzo del articulo, en ambos idiomas.

« Deberd incluir una introduccién que refleje con claridad los antecedentes del trabajo, su
desarrollo y conclusiones.

+ Las notas de pie de pagina deberan estar en la hoja correspondiente y deberan usarse para
aclarar conceptos o cuestiones editoriales, pero no para las referencias bibliogréaficas.

- Requisitos para referencias bibliograficas (normas APA 7.2 edicién)
y formato de materiales

Referencias bibliograficas

1. Solo deben incluirse las referencias citadas en el texto, sin agregar ni omitir ninguna. Estas
deberan aparecer completas en una seccién independiente, al final del articulo, antes de
cualquier apéndice.

2. Las referencias se organizaran de acuerdo con el sistema de citacion APA (7.2 edicion):
* Alfabéticamente por el apellido del primer autor.

* Cronolégicamente, dentro de cada autor, desde las publicaciones mas antiguas a las
mas recientes.

3. Toda fuente citada en el cuerpo del texto debe estar incluida en las referencias. Esto es
valido para:
+ Articulos cientificos.
+ Libros.
+ Documentos oficiales.

+ Leyes, bases de datos u otros materiales de consulta.
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Cada referencia debe contener toda la informacién necesaria para identificar la fuente, inclu-
yendo el DOI (Digital Object Identifier) cuando esté disponible. Es obligatorio verificar que las

URL asociadas al DOI sean funcionales y que sigan este formato: https://doi.org/

En caso de fuentes con acceso restringido (como periddicos de pago o bases de datos cerra-
das), no se incluira la URL.

Correspondencia entre texto y referencias

Los autores deben garantizar una correspondencia exacta entre las citas en el texto y las en-
tradas en la lista de referencias:

+ Todos los trabajos citados deben figurar en la bibliografia.

+ Verificar cuidadosamente la ortografia de los nombres de los autores y las fechas de
publicacion.

Ejemplos de formato APA (7.2 edicién) para las referencias
1. Libros
Formato

+ Autor (apellido e inicial del nombre). Afio de publicacién (entre paréntesis). Titulo del
libro (en cursivas). Numero de edicién (si es relevante, entre paréntesis). Editorial.

Ejemplo:

+ Castel, R. (1997). Las metamorfosis de la cuestion social: Una crénica del asalariado (1.2
ed.). Paidos.

Libros con multiples autores

+ De Mattos, C. y Ducci, M. E. (2005). Santiago en la globalizacién: ;una nueva ciudad? (2.2
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), niUmero (entre paréntesis), intervalo
de paginas. DOI 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 electrénicas

+ 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/


https://orcid.org/0009-0009-8549-5017
https://revistas.anahuac.mx/index.php/the_anahuac_journal
https://revistas.anahuac.mx/index.php/the_anahuac_journal
https://doi.org/10.36105/theanahuacjour.2025v25n2.2856
https://doi.org/10.36105/theanahuacjour.2025v25n2.2872
https://doi.org/10.36105/theanahuacjour.2025v25n2.2872

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 resolucién
(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 correccién.

+ 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. j., (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 Anadhuac 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)
9]
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 I)  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):

* 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 first initial). 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.). Paidos.

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 Educacion, 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 DOI, 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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