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Abstract

This study examines the dynamics of firm growth in the trade sector from 2016 to 2021, utilizing Gibrat's Proportional Effect Iaw.

Panel data and Arellano and Bond's dynamic GMM estimator were employed to analyze variables such as sales revenne, growth, age,

innovation, and indebtedness. The results suggest that small firms grow more rapidly than large ones, contradicting the assumption of
growth independence from initial size. Additionally, it was observed that the growth of commercial companies is not continnous and is

negatively influenced by the previous period, challenging the assumption of independence between periods. Furthermore, evidence of
diversity in corporate growth was found, which refutes the idea of a trend towards concentration and mongpoly. Finally, age, innovation,

and indebtedness were determined to exert a significant influence on firm growth.
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Introduction

In recent years, the business sector worldwide has experienced significant growth, driven by business and
management resources and capabilities (Morales et al., 2021; Nufiez-Naranjo, et al., 2024). However, firm
growth, despite being widely studied since the late 1950s, lacks a general theory and a widely accepted
conceptual definition (Cotrea, 1999). As a result, various approaches and opinions exist regarding its scope,
measures, and determining factors. Currently, firm growth is crucial because of its close relationship with
firm development and a country's macroeconomic capacities. Both the government and entrepreneurs have
paid attention to this aspect and conducted analyses to determine the factors that contribute to differential
growth among firms. These analyses allow for the establishment of appropriate strategies and policies to
foster sustainable firm growth beneficial to the economy as a whole (Franco & Pacheco, 2018; Morales &
Vargas, 2018).

In this context, the relationship between firm size and growth has been widely studied both in theory and
in business practice. Likewise, there are different perspectives and approaches, leading to different
interpretations and results in research (Adams et al., 2013). Obsetrvations indicate that the distribution of
firms by size generally conforms to a lognormal distribution, often referred to as a 'stylized fact'
(Schmalensee, 1989; Wagner, 1992). This pattern emerges when each firm encounters a consistent
distribution of growth opportunities, with the actual growth of each firm determined by a random sampling
of this distribution, thereby fulfilling Gibrat's Law of Proportional Growth. Therefore, Gibrat's Law of
Proportional Effect posits that the increase in the size of a firm is proportional to its existing size in each
period (Capasso & Cefis, 2012).

In Ecuador, the business sector holds a pivotal position in income generation and, notably, in job creation,
underscoring the increasing importance of business establishment in recent years (Tobar & Solano, 2021;
Rios & Proafio, 2021). Specifically, Ecuador ranks as the ecighth largest economy in Latin America,
considering the scale of its GDP (Arévalo, 2014; International Monetary Fund, 2023)
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The country's economic activities are divided into the petroleum and non-petroleum sectors. Gross Value
Added (GVA) in the petroleum sector encompasses production related to the extraction of oil and natural
gas, as well as the manufacturing of products derived from oil refining. On the other hand, non-petroleum
GVA encompasses all other economic branches, such as manufacturing, construction, commerce,
agriculture, among others (Central Bank of Ecuador, 2022). Rojas (2022) highlights that agriculture,
manufacturing, construction, commerce, and transportation are the key sectors forming the basis of the
Ecuadorian economy. Among these sectors, wholesale and retail trade stand out as particularly robust and
diverse, accounting for an average of 22% of established companies. Over the past years, this sector has
demonstrated its importance in the economy by leading dynamism and the countty's recovery during times
of recession, for example, after the impacts caused by the COVID-19 pandemic. SuperCias (2021) reports
that the trade sector played a vital role in economic reactivation, significantly contributing to the country's
growth and development

In the business approach, various studies have explored the relationship between firm size and growth from
the perspective of Gibrat's theory. Some of these studies, such as those by Langeback (2008), Oliveira &
Fortunato (2008), Ivandic (2015), Ojinaga (2017), Miralles et al. (2017), Guillén (2018), and Carmona et al.
(2020), mostly refute Gibrat's Law, as they find that larger firms, cetetis paribus, record lower growth rates
compared to smaller firms. In the specific case of Ecuador, studies such as that by Simbafia et al. (2018),
which covers all economic sectors, and those by Morales & Vargas (2018) in manufacturing companies and
Franco & Pacheco (2018) in service companies, arrive at similar results by refuting the hypothesis of
proportional effects between size and growth of firms. These analyses demonstrate that firm size is not
always indicative of growth capacity, contrary to Gibrat's Law, with smaller firms often experiencing higher
growth rates than larger firms.

Considering the ideas outlined above, regarding the importance of the trade sector in the Ecuadorian
economy and the extensive research related to Gibrat's Law, the purpose of this document is to evaluate
and determine if Gibrat's Law can be rejected in the specific context of the trade sector. This work
contributes to this line of research by addressing sample selection, variables, and methodological
considerations. Thus, understanding the relationship between firm size and growth in Ecuador is vital for
fostering economic development and job creation.

Firstly, an analysis is carried out using a sample of commercial firms in an unbalanced panel dataset. This
sample includes active companies classified under the CIIU G during the annual period from 2016 to 2022.
Moreover, firm characteristics and financial aspects are included as variables, drawing from prior research.
Based on the theoretical review, three equations are proposed to test the theory. These equations seck to
examine the relationship between the size of commercial firms and their growth rates, taking into account
the relevant variables identified in the literature. Finally, the models are estimated using the Generalized
Method of Moments (GMM) approach proposed by Arellano and Bond (1991). These techniques allow for
robust and efficient parameter estimations, considering the nature of panel data.

The document is divided into five main sections. Following introductory remarks, the second section
reviews existing literature on the relationship between firm size and growth. The methodological framework
outlines the sample, data, variables, and estimation strategy in accordance with Gibrat's Law. In the results
section, empirical findings are presented and discussed. Lastly, the conclusions section summarizes key
findings and provides recommendations for future research.

Literature Review

Firm growth has been a subject of debate among theoretical and applied economists. Some theories have
pointed out that economic growth is influenced by various aspects, such as human capital (De la Dehesa,
1993; Rodriguez, 2017; Cerquera et al., 2022), physical capital accumulation (Altvater, 2011; Garzarelli &
Limam, 2019; Bongers & Torres, 2020), progress in science, technology, and innovation (Ulloa & Nuncira,
2020), as well as trade openness, business environment, and competitiveness (Feal, 2008; Molero et al.,
2020).
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Regarding the business environment, different theories explain growth. For example, in the 1950s, the
"classical growth theory" emerges, suggesting that firms can grow until they reach an optimal and efficient
size (production level that maximizes profits). However, this approach posits a negative relationship
between firm size and growth, contending that the entry of new firms leads to increased production, lower
prices, and subsequently reduced profit margins, constraining growth (Teruel, 2007).

In response to criticisms of classical theory, the behavioral approach emphasizes the actions of the firm's
main manager. Marris (1964) argues that when the owner does not control the entity, the manager seeks to
maximize their own interest by increasing the size of the firm. On the other hand, Penrose (1959) argues
that growth is not due to the optimal size, but to current growth rates. Moreover, the concept of competitive
advantage, rooted in knowledge, organizational capabilities, and competencies, suggests that distinct firm
characteristics lead to varying levels of performance and profitability (Teruel, 2007; Coad, 2009).

Regarding stochastic theories, Gibrat (1931) stands out for postulating that firm size follows a random path,
and that growth is independent of this size. On the other hand, Kalecki's model (1945) shows a negative
relationship between size and random vatiables, resulting in a process similar to Gibrat's Law. Additionally,
Champernowne (1937) proposes a model where firm size is influenced by the previous state and a random
element, with changes in size determined by the variance between the current and desired size.

Learning and selection models arise from the work of Geroski (1995), who argues that firm growth and
survival depend on its ability to learn, innovate, and sectoral charactertistics. Jovanovic's model (1982)
indicates that a firm does not know its level of efficiency until it enters the market, and more efficient firms
grow faster, while inefficient ones disappear over time. This concept, known as 'Bayesian or passive
learning,' entails that firm growth is influenced by both size and efficiency levels. On the other hand, Pakes
& Ericson (1998) indicate that a firm not only knows its level of efficiency when entering the market but
can also change it through investments, leading to "active learning." These models provide valuable insights
into firm growth and strategic decision-making impacting performance.
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Figure 1. Theories Of Business Growth Teruel (2007)

Other studies, such as Alchian (1950), have adopted the notion of diversity creation and selection to support
the dynamics of economic development. In this approach, the selection mechanism propels economic
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progress by favoring the growth and survival of more fit firms, while less viable ones lose market share and
eventually exit the market. Downie (1958) developed an industrial model showing that firms grow through

profit reinvestment, linking growth rates to enhanced profitability (Coad, 2009)

It is evident that the notion of "optimal size" is limited in understanding firm growth, while adaptability
and learning are determinants in the competitive context (Blazquez et al., 2006; Nufiez-Naranjo A. et al,
2024). The process of firm growth is influenced by internal and external factors, with firm size playing a
crucial role in striving for maximum growth levels (Abdel et al., 2020). Blazquez et al. (2006) suggest that
Gibrat's stochastic firm size deviation model is more effective in empirically analyzing firm growth rates
compared to classical, behavioral, and learning models.

Gibrat's Law of Proportional Effects

French engineer Robert Gibrat (1931), was one of the first to observe the asymmetric distribution of firm
sizes. He proposed the "Law of Proportional Effects," which states that the expected growth rate of a firm
is proportional to its size (Riccaboni et al., 2008). Initially used to model income and firm size distribution
in the manufacturing sector during the 1930s, its significance in analyzing market structure and firm size
dynamics was acknowledged later (Luh, 2014). Gibrat's Law is a significant framework for analyzing market
structure and firm growth, illustrating how firm growth is influenced by independent random shocks,
irrespective of the firm's initial size. This model can be written as follows:

AlogSi=logSit—logSi,t—1=pui,t donde ui,t=N(0,62) [1]

Where, Si, represents the size of firm "i," usually measured by the number of employees, assets, or sales,
in a period "t". On the other hand, ui, is a random variable with a normal distribution with mean zero and
variance 82. This equation suggests that an unexpected shock can atise from two possibilities: a) it is not
expected to occur, or b) it is expected to occur, but it is not known when it will happen. Therefore, it is
assumed that this eventuality is difficult to predict. The equation also suggests that unexpected shocks have
permanent effects on firm size. "Studies suggest an alternative method to suppott this claim by tracing back
each firm's size to its creation petiod ('t'=0).

logSi,=(1+pui,t)logSi,t—1=logSi,0(1+ui,1)(1+ui,2)(1+ui,t) [2]
Rearranging this equation yields the following expression:
logSi,=logSi,0+Y uits=1if log(1+ui,s)=ui,s [3]

In this expression, the logarithm of firm size in a period "t" (§i,t) depends on two factors: () the initial
size of the firm (57,0) measured in terms of number of employees, assets, sales, etc., and (ii) a set of random
terms (Ui,t) that are equal for all active firms in the market and independent of firm size. Therefore, Gibrat's
Law is characterized by a first-order Markov process, indicating the absence of serial correlation between
distinct firm growth rates across time (Teruel, 2007).

Building on the previous discussion, any firm 'i' represents the cumulative impact of all shocks, both
expected and unexpected, it has encountered since its inception. That is, due to the unpredictable nature of
these shocks, predicting the future size of the firm is difficult.

In general terms, Gibrat's Law establishes that all firms have the same probability of growth, regardless of
their initial size. If we project this result into the future, we observe that the market tends to concentrate,
as larger firms will increase their market share. Consequently, the size distribution of firms will follow a
logarithmically-normal distribution (right-skewed) as a result of the central limit theorem. Random events
will lead firms to diverge in size over time, increasing market concentration, despite firms maintaining
consistent growth prospects (Teruel, 2007).
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In this context, three verifiable propositions of Gibrat's Law are derived, according to Tschoegl (1983) cited
in Oliveira & Fortunato (2008), and Gonzalez & Correa (1998): first, growth rates are independent of firm
size; second, growth variability is independent of firm size; and third, the lack of persistence in growth rates
above or below a firm's average from one petiod to the next, as detailed below:

e Firm growth rates are independent of their initial size. All firms have the same probability of
growth, regardless of their initial size. The average expected growth and variability are equal for
all firms.

e Firm growth is not influenced by its own past behavior. The growth rate of one period has no
effect on the growth rate of the following period.

e  Over time, the dispersion or variation between firm sizes increases. Size differences between
large and small firms widen over time. This is because, applying the same growth rate to different
initial sizes, larger firms will experience greater growth in absolute terms. This can lead to greater
industry concentration, unless processes of firm birth and death, which can counteract this effect,
are considered (Gonzilez & Correa, 1998).

According to Gibrat, applying the logarithmic function to firm size yields a good fit. However, it is
important to note that the increase in firm size refers only to relative terms. Scholars have debated the
applicability of Gibrat's Law to specific samples, resulting in various intetpretations. The 'standard' version
asserts that the law applies to all firms in a given industry, even those exiting during the study period. The
second version considers only firms that have survived over time. Finally, the third version emphasizes that
the law should only be applied to large firms or those that have exceeded the minimum efficient scale (MES)
level (Relander, 2011).

Regardless of the selected sample, Gibrat's model does not specify an optimal size as thete is no additional
benefit from a specific size. On the contrary, it should be considered that firm size is a stochastic process
(randomly evolving over time) that leads to a skewed distribution, which simply depends on assumptions.
Subsequently, a series of studies incorporating diverse samples from various countties, covering small and
large firms, yielded a consistent result: growth rates (of surviving firms) tend to systematically decrease as
firm size increases (Audretsch et al., 2004). This law has sparked numerous studies, challenging comparisons
due to varied sample selections and methodologies. Despite this, a large majority of studies have determined
that indeed firm growth is independent of its size in each period of time.

Gibrat's model does not establish an optimal size for firms, and their growth is considered independent of
size. Numerous studies indicate a trend where growth rates decrease as firm size increases (Audretsch et
al., 2004). However, the diversity in samples and methodologies used makes it difficult to compare the
results. Despite variations in studies, the majority align with the notion that firm growth is not tied to its
size within a given timeframe.

Methodology

The study was based on a non-experimental design, as there were no intentional manipulations of variables.
Information from secondary sources, primarily from the Statistical Information portal of the
Superintendence of Companies (SUPERCIAS), was used. Data analysis and interpretation naturally
followed prior research, including works by Gonzalez & Correa (1998), Correa (1999), Oliveira & Fortunato
(2008), Ivandic (2015), Simbafia et al. (2017), Simbafia et al. (2018), Morales & Vargas (2018), and Franco
& Pacheco (2018), all grounded in 'Gibrat's Law of Proportional Effect), which are based on "Gibrat's Law
of Proportional Effect."
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Data and Sample

The study was conducted using accounting data collected from the SUPERCIAS statistical portal during
the annual period 2016-2021. This time window allowed for a detailed analysis of variable behavior,
including significant events such as the Covid-19 pandemic and its impact on the country's economy. In
this context, the target population consisted of a total of 183,184 companies in Ecuador, of which 141,412
are active. Within the sector of interest, trade (CIIU G), 20,831 companies were identified. However, due
to study limitations, a sample of 5,213 organizations meeting specific criteria, including reporting balances,
data availability in income, assets, liabilities accounts, and employing at least one person, was selected.

Table 1. Construction of the Sample of Companies

Item Companies
Total companies in the directory 183,184
Active companies 141,412
Trade Companies (CIIU G) 20,831
Companies that reported balances during the | 10,113

petriod 2016/2021

Companies discarderd due to atypical data 4,900

Final Sample 5,213

Note. Own elaboration based on the Companies Directory of SUPERCIAS (2023)

Variables and Measures

The variables used in the study were based on Gibrat's Law of Proportional Effect and similar previous
research. Therefore, after evaluating several options, it was decided to use sales revenue as the main measure
of firm size and growth. This metric was chosen for its ability to more accurately capture a firm's expansion
during periods of economic transformation and productivity growth, in contrast to the number of
employees, as noted by Dang & Li (2017). While sales revenue may have limitations in cross-industry
comparisons, this is not a concern in this single-industry analysis. Additionally, other firm and financial
characteristics, such as firm age, innovation, and indebtedness, based on previous studies, were included

Table 2. Specification Of Study Variables

Category Nomenclature Detail Expected
sign
Variables enddgenas
Size InVtas Natural logarithm of sales revenue
Growth Difference in the logarithm of sales
AlnVtas between two periods

(InVentas, — InVentas;_;)
Exogenous 1V ariables

Size InVtas,_4 Natural logarithm of lagged sales -
Growth AlnVtas;_4 Growth rate of lagged sales. -
Control Variables

Age Firm age since its establishment -
Agesq Age squared +

Firm apd Innovation
ﬁnanqal. Innova (Intangible assets; +

characteristics

/Total assets;)
indebtedness (total liabilities,/
Total assets;)

Indeb
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Note. Own elaboration

To develop the indicators mentioned in Table 2, financial data extracted from general balances and income
statements, which are available in the open database provided by SUPERCIAS, were used.

Estimation Strategy

Various studies such as those by Correa (1999), Teruel (2007), Oliveira & Fortunato (2008), and Simbafia
et al. (2018) have proposed several equations to verify compliance with Gibrat's Law of Proportional
Effects. Economic literature often mentions two particular equations that test Gibrat's Law:

Firstly, the logarithm of firm "i" size duting period "t" (Si,t) depends on the logarithm of the number of
employees in the previous petiod (Si,t—1):

logSi,=a+BlogSi,—1+ui,t [4]

Gibrat's Law is verified when the coefficient f=1, which implies that firm growth is independent of its
inital size. If f<1, smaller firms will expetience faster growth than larger firms, leading to convergence in
the industry. On the other hand, if £>1, larger firms will have faster growth, resulting in divergence in firm
size and greater concentration and monopoly in the industry (Ivandic, 2015).

Secondly, there is another dynamic model of firm growth that is linked to the implication of the absence
of any dynamics associated with lagged dependent variables:

AlogSi,=a+BAlogSi,t—1+uit [5]
Where the logarithm of growth in period "t" for firm "i" depends on the growth rate of the firm in the
previous period. In this case, Gibrat's Law is accepted if f=0. Both equations have an error term (ui,) that
not only depends on the time period but is also individual for each firm.

Thirdly, it is suggested that the dispersion or variation between firm sizes increases over time. According
to Oliveira & Fortunato (2008), this aspect can be quantified through a standard test of heteroscedasticity
applied to the residuals of each estimated equation. On the other hand, Gonzalez & Correa (1998) argue
that this assumption can also be measured by the vatiance of firm sizes.

Model Specification

The equations described above allow for direct tests of Gibrat's Law. By adapting them to the studied
situation and sector, the assumptions that determine the Law of Proportional Effects have been sought to
be contrasted, where the variable that measures size and growth corresponds to sales revenue. Additionally,
considering the reviewed studies, additional exogenous variables have been added. In this case, the null
hypotheses H0=0 are tested against the alternative that they are different from zero. If the null hypotheses
are not rejected, this means that firm age, innovation, and indebtedness do not influence firm growth.
Under this approach, the following econometric equations are obtained.

InVtasi,=ai+6t+InVtasi,—1+> xj,i,t+eit [6]
AlnVtasi,=ai+6t+L1AInVtasit—1+Y Bjxj,it+ei,t [7]

Where, InVtasi,t corresponds to the natural logarithm of sales revenue for firm i in period t; InVtasit—1
refers to period t—1; AlnVtasi,t represents the growth of the variable; xj,i,t contains the set of explanatory
variables, such as the natural logarithm of firm age, its square, innovation and indebtedness ratios; ai and
Ot show the individual and time effects respectively; f1, ) are the regression estimators. Finally, €1, is a
random disturbance, assumed to be normal.
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Given the dynamic nature of the research, the use of dynamic panel models has been considered, as
suggested by Oliveira & Fortunato (2008), Macas & Serrasqueiro (2009), and Simbafia et al. (2018). These
models explore the relationship between growth in previous periods and current growth, aiming to mitigate
endogeneity issues among the variables of interest. In particular, the Generalized Method of Moments
(GMM) has been chosen, which is an instrumental regression approach that corrects for correlation and
endogeneity effects in the explanatory variables. A widely used estimator in this context is that of Arellano
& Bond (1991), specifically designed for panels with few periods and many individuals. This approach uses
lags and differences in the endogenous and exogenous variables, using instruments based on lags and
differences. It is important to note that this model does not allow for second-order autocorrelation, but
first-order autocorrelation is allowed to capture dynamic effects. Moreover, as Montero (2010) highlights,
it is preferable for the equations to be over-identified. Therefore, for equations 6 and 7, the Arellano &
Bond GMM model will be used, using lags and differences in the endogenous variables and instruments
based on lags of the exogenous variables.

Results
Descriptive Statistics

The study distinguishes a descriptive analysis of the main measures of the variables to be studied, such as
company growth and size, along with other indicators that were added to the study. This analysis aims to
identify the behavior and performance of the sample companies within the defined measures and
timeframe. Prior to delving into the desctiptive statistics, it's important to note that around 80% of
commercial enterprises in Ecuador are concentrated in the provinces of Guayas and Pichincha. This
distribution is mainly due to the processes of industrialization and modernization of society, which have
generated a series of advantages in urban life, such as greater job opportunities and a better quality of life
for its inhabitants.

In Table 3, the data indicates that sales in the sample of companies vary significantly, with a mean of
$661,463 and a wide range spanning from minimum sales of $1 to maximum sales of $2,178,777,987.
Likewise, the growth of companies varies widely, with an average of 0.44 and a standard deviation of 76.12.
This variation suggests that companies within the sample have experienced both positive and negative
growth over the specified period. A detailed analysis of the data reveals a decrease in sales in recent years,
due to the economic slowdown caused by various factors such as the fall in oil prices, dollar appreciation,
social protests, and restrictive tax measures, which negatively impacted commercial activity. Additionally,
the COVID-19 pandemic led to the cessation of commercial operations and generated significant losses in
revenue and profits. Nevertheless, the trade sector exhibited signs of recovery in 2021, fueled by a sustained
rise in household consumption, showcasing its resilience and adaptability amidst economic and health
adversities.

Table 3 Descriptive Statistics

Variable Obs. | Mean |Des. Est. | Minimum | Maximum
Sales 26.065 | 661.463 2,09 1 2.178.777.987
26.065| 0,44 76,12 -1.364,66 1.463,37
Age 26.065| 12 0,71 1 92,00
Innovation |26.065| 1,02 0,76 0 195,90
Indebtedness | 26.065 | 53,06 0,83 0 37.036,90

Note. Authors' calculation.

Regarding age, the youngest company in the sample is 1 year old, while the oldest is 92 years old. This
diversity in age range highlights a wide variety of commercial enterprises, with the majority clustered around
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the average age of 12 years. Data on innovation reveals that some companies do not report any innovative
activities.

Finally, the results show that, on average, these companies have a debt ratio of 53%. However, it is
important to note that the standard deviation is low, suggesting that most companies have a similar level of
indebtedness. On the other hand, it is noteworthy that the minimum recorded value is 0, indicating that
some companies operate debt-free using their own resources. On the other hand, the maximum value
indicates that there are companies with a high level of indebtedness, possibly due to investments or
financing to boost their growth or finance commercial projects. Hence, commercial enterprises heavily
depend on external financing due to their business turnover, leading to a less stable financial condition amid
challenges related to trade and external factors impacting their operations

Econometric Estimation

In the following estimations shown in Table 4, the analysis of the impact of firm size on firm growth of
companies that make up the CIIU G of Commerce is presented. In general, all estimations have coefficients
significant at the 1% level. The Arellano and Bond GMM models meet the assumption of no second-order
correlation in the first differences of disturbances, supported by p<0.05 values in the Hansen | statistic,
indicating successful handling of endogeneity. For its part, the Sargan Test considers that equations ate
correctly over-identified by the p valor > 0.05. This result could stem from heteroscedasticity problems.
Thus, to address potential heteroscedasticity issues, robust estimators were employed in running the
dynamic models, enabling estimation despite such challenges.

Subsequently, in Table 4, the results are considered in light of the assumptions and hypotheses held in this
research. The second column evaluates equation 6, where according to the Law of Proportional Effects,
every company has the same probability of growth. The coefficient 31=-0.23 supports a negative effect,
where an increase of 1 unit in size (t-1) implies a decrease of companies by 0.23%. Here, a B1<1 suggests
that smaller companies exhibit higher growth rates, contradicting theories that assume firm growth is size-
independent, as implied by Gibrat's Law. Therefore, large companies are less likely to grow in the market,
and there is no tendency towards concentration and monopoly. Skender et al. (2017) suggest a potential
trend for firm sizes to revert to the population's average size. Based on these tesults, it is determined that
Gibrat's law is not confirmed in Ecuadorian trade companies, as their growth is not independent of their
size. These results are consistent with the studies of Gonzalez & Correa (1998), Teruel (2007), Macis &
Serrasqueiro (2009), Adams et al. (2013), Skender et al. (2017), Franco & Pacheco (2018), Morales & Vargas
(2018), Oke (2018), Simbafia et al. (2019), and Yadav et al. (2020); the works of Simbafia et al. (2018),
Ivandic (2015) also rejected this assumption, although the found link was positive.

In economic terms, Oliveira & Fortunato (2008) consider that there is a minimum efficient scale of the
firm, and until this size is reached, the firm experiences a fall in average costs and can enjoy rapid growth.
Beyond this threshold, the firm's average cost curve stabilizes, transitioning into the realm of constant
marginal and average costs typical of firms operating above the minimum efficient scale. In this context,
learning and selection models identify the level of efficiency as a key determinant of firm growth and
survival. A firm does not know its efficiency level until it enters the market. In the market, the most efficient
firms grow more quickly, until they reach a minimum efficient size. However, inefficient firms will
eventually leave. Hence, small firms grow faster than large firms, as they are in the initial stages of efficiency
discovery (Oke, 2018).

The last column contrasts equation 7, where Gibrat considers that the growth rate of the current period is
not influenced by its past growth. In this case, the coefficient f1=-0.15 determines that the growth of
companies in the previous period negatively influences the growth of companies in the current period. This
suggests that the growth process of commercial companies is not continuous. Thus, f17#0 establishes a
clear relationship between the organization's growth in the previous petriod and the current growth,
invalidating Gibrat's assumption. These findings are in contrast with the works of Oliveira & Fortunato
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(2008), Oke (2018), and Contrary Macis & Serrasqueiro (2009), although the latter presents a significant
positive link.

The third assumption of Gibrat, which has been described in the methodological section, maintains that
the dispersion or variation between the sizes of companies increases over time. This aspect is quantified
around the assumption of heteroscedasticity, as in the study of Oliveira & Fortunato (2008). Therefore, as
detailed, the estimated models have failed this assumption, as the variance of the errors has not been
constant in all observations made. This analysis is not evident in Table 4 as the models displayed were
adjusted using robust estimators. Additionally, although it is considered that increases in the size of large
companies will affect market concentration, the results of the first equations have determined that small
companies grow at a high rate, which can increase market competitiveness. Considering these factors, it is
clear that these results challenge the aforementioned hypothesis. That is, the dispersion between the sizes
of companies does not increase over time, since as various studies have shown, this can be a mere situation
of chance, which in turn can also be influenced by both internal situations and external forces.

Table 4GMM Estimation Results

GMM GMM
[0] [7]
InVtas AlnVtas
ok
InVtas;_4 02(2),36‘ 627)
okok
AlnVtas,_4 0(61’3;)
A 1,4356%+* -139,184*+*
ge (0,245) (16,827)
A -0,5592%#* 27 4254+
gesq (0,067) (4,231)
. -0,033 4% -1,058
innova (0,011) (1,722)
0,0610%** 8,624*F*
Indebtedness 0,020) (2,718)
Constant 16,5187+** 127,360%**
(0,889) (23,239)
N°. observations 15.639 15.639
Instruments 11 11
Statistics ] Hansen 0,319 0.337
Statistic Sargan 0,000 0.000

Note. Robust Standard Errors Are Shown in Parentheses. *** P<0.01, ** P<0.05, * P<0.1. Source: Authors’ Calculations.

The control variable "Age," which represents the company's seniority, shows a significantly positive
relationship with size and growth of the company, according to most estimations. This indicates that more
experienced companies tend to have higher growth rates. However, when introducing quadratic Age into
the analysis, a negative impact is observed, suggesting that older or obsolete companies have a lower growth
capacity. This result is consistent with the idea that younger companies converge more quickly towards the
central point compared to older companies, as proposed in other studies such as Teruel (2007). In summary,
companies exhibit accelerated growth in their eatly years until reaching a turning point where the effect
becomes negative, following an inverted U-shaped pattern. This finding supports Gibrat's assumptions,
where it is established that smaller companies tend to grow more rapidly than large ones. However, studies
like Oliveira & Fortunato (2008), Simbafia et al. (2018), and Skender et al. (2017) show a negative
relationship between Age and firm growth. Furthermore, smaller companies experience faster growth than
larger ones as they explore their efficiency levels in the initial stages. However, once they surpass their
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minimum efficient scale, their growth gradually slows down. This result is similar to the findings of previous
studies such as Teruel (2007) and Oke (2018).

The significant negative coefficient of innovation indicates that, in this study, companies experience a
decrease in their size and growth when they increase their innovation activities, unlike what is generally
found in the literature. This can be explained by inadequate management of innovation, production, and
marketing strategies, where despite entrepreneurial innovation, no economic compensation is generated
(Simbafa et al., 2017). External factors, such as macroeconomic and health imbalances, can also influence
this situation, leading large companies to refrain from significant and creative innovation (Audretsch et al.,
2014). On the other hand, it must be considered that innovation in small companies benefits from their
flexibility and creativity, and in larger companies more from the availability of resources such as external
capital and qualified personnel (Heunks, 1998). Moreover, Arrow (1993) suggests that small companies and
those at a more advanced stage of development are likely to produce less costly and more original
innovations. Therefore, because the measutre of innovation uses the intangible assets / assets ratio, this
indicator may not efficiently capture the characteristics of different-sized companies, as there is a clear
disparity in intangible asset investment. Despite limited investment in innovation, some companies have
experienced significant economic growth, as shown in the first equations, where greater growth is recorded
by small companies (Simbafa et al., 2017).

The debt ratio is positively related to the size and growth of companies, indicating that external capital plays
an important role in the growth process of companies in the commercial sector. This relationship suggests
that Ecuadorian companies in the CIIU G usually adopt an adequate combination of debt and capital to
boost their growth when self-financing is insufficient. This finding aligns with studies by Macas &
Serrasqueiro (2009) and Ivandic (2015).

Finally, it is important to highlight the hypothesis regarding the control variables, where the null hypothesis
HO=0 was contrasted against the alternative that these variables have a different impact from zero on the
growth of companies. In this instance, the null hypothesis is rejected, as there is significant evidence
indicating that the age of the company, innovation, and debt exert a substantial influence on company
growth.

Discussion

Using an unbalanced panel with 5,213 observations (i) for the period between 2016 and 2021(t), this study
empirically examines the assumptions of Gibrat's Law of Proportional Effects in the trade industry
according to the CIIU G. Furthermore, it explores the impacts of diverse control and company-specific
variables on corporate growth.

The analysis shows a high concentration of commercial companies in specific provinces of Ecuador, driven
mainly by industrialization and modernization processes. On the other hand, despite the variability in sales
and company growth, a decrease has been observed in recent years due to economic slowdown and the
impacts of the COVID-19 pandemic. Nevertheless, the trade sector has shown signs of resurgence in recent
years, propelled by a rise in household consumption and its agility in responding to evolving market needs.
Moreover, companies have demonstrated a strong commitment to innovating and addressing challenges in
the evolving business landscape. Finally, it is important to highlight the sector's dependence on external
financing to sustain its operations and growth projects.

The estimation results suggest that Gibrat's law is rejected for different assumptions, even when controlling
for unobservable heterogeneity at the firm level. The analysis also highlights the importance of efficiency
level as a key determinant in the growth and survival of companies. Observations indicate that smaller
companies exhibit faster growth rates than larger ones, challenging the notion of growth independence
from initial size. Moreover, the growth process of commercial companies is non-continuous and negatively
impacted by the preceding period, challenging the assumption of growth rate independence across periods.
Lastly, preliminary results have been obtained that contradict the idea of a trend towards concentration and
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monopoly, as a diversity in corporate growth has been observed. Additionally, tests of heteroscedasticity of
disturbances have revealed a disparity and inconsistency in variance, which has been fundamental to discard

this assumption.

Regarding the control variables, the analysis reveals that the age, innovation, and debt variables have a
significant impact on company growth. Age shows a U-shaped relationship, where companies experience
positive growth in their eatly years, but reach a point where this effect becomes negative. Innovation
exhibits an atypical and negative relationship, potentially attributed to variations in innovation approaches
or the selection of an inappropriate indicator. Moreover, debt positively impacts growth, underscoring the
significance of external capital in cases of inadequate self-financing.

Conclusions

The results emphasize the importance of implementing regulations to control market concentration and
avoid the formation of monopolies and oligopolies. Likewise, it is suggested to establish special credit lines
that boost the growth of Ecuadorian companies, especially small and medium-sized enterprises. It is
important to promote investment in innovation as a means to stimulate business growth. Furthermore,
there is a need for more comprehensive research on Gibrat's Law across vatious industries in Ecuador,
employing tailored models for different company sizes.
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