THE LAW OF GIBRAT APPLIED IN THE MANUFACTURING SMES OF ECUADOR

Abstract:
[bookmark: _GoBack]The present investigation analyses the relationship between the size of the companies and their growth in contrast to Gibrat's law, for which it analyses a sample of 2,915 Ecuadorian manufacturing companies during 2012-2016. We apply regression by quantiles for panel data in order to establish the effect of variables with business characteristics and financial performance on the company's growth measured through sales and the number of employees. The results show that smaller companies grow at higher rates than larger companies. This evidence allows us to reject Gibrat's law since there is a negative relationship between the size and growth of manufacturing companies.
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1. INTRODUCTION

Business growth is a desirable goal from both the business and macroeconomic perspectives. In the first case it becomes transcendental since it allows a change in the strategic direction, structure and organizational capacities of a company (Ripollés & Menguzzato, 2001). In the second, business growth is an important factor that allows boosting the economy of a country. That is why the economic, social and cultural factors that determine their behaviour are investigated worldwide (Audretsch et al., 2004).
The present study considers the postulates of Gibrat's law or law of proportional effects, which relates size to the growth of companies (Gibrat, 1931). In particular, this law proposes independence between business growth rates and their size (Carrizosa, 2010, Miralles et al., 2017, Simbaña et al., 2017).
In recent years, a considerable number of investigations focused on verifying compliance with this law have been developed. However, most of these studies have been carried out in developed countries, contributing their results to improve the public policy of these countries. Despite this, these findings can not be fully applied in companies in developing countries, specifically due to differences in their social and economic environment (Nassar et al., 2014; Simbaña et al., 2017; Miralles et al., 2017).
Worldwide, small and medium-sized companies play an important role in the development of countries, mainly due to the high degree of job creation. In Ecuador, SMEs generate 65% of employment and contribute with 13% to the gross domestic product (GDP) (INEC, 2017).
According to Jácome & King (2013), the productive policy in Ecuador seeks the participation and inclusion of small and medium enterprises in the development of the business tissue, since SMEs are considered as the most productive sector in the economy of developed countries and of those in the process of development. Ecuador has a large number of SMEs in the manufacturing sector, which have great relevance in the labour and commercial market, therefore, the business development of this sector is considered a primary objective from the economic and social perspective (Amores & Castillo, 2017).
In this paper we try to analyse the influence of size, as well as other factors, on the growth of companies in a developing country such as Ecuador and in this way provide information for business decision making as well as for the design of public policies (Segarra & Teruel, 2014; Daza, 2015). In particular, and considering the importance of the topic of business growth and the manufacturing sector, this research addresses different aspects related to small and medium-sized Ecuadorian companies belonging to this economic activity.
To perform the empirical test, it is used as a variable explained the growth measured through the logarithmic difference in size (sales and employment) and as explanatory variables: sales, number of employees, capital and age. In addition, the quantile regression model is used for panel data with the purpose of discovering the underlying relationships of the growth phenomenon along the distribution of growth rates.
This issue is especially important because it allows to cover the existing vacuum in the literature on the study of the phenomenon of business growth in a country that has an economy in transition. In addition, it applies a novel technique such as quantile regression for panel data with the purpose of investigating the relationships of growth with its explanatory variables. Another important contribution is the analysis of a sample that includes all of the small and medium manufacturing companies in Ecuador. Regarding the growth model, it can be highlighted that variables with business characteristics and financial performance are used as determinants (Simbaña et al., 2017).
The present work is structured as follows: in the second section, a review of the literature is performed to explain business growth based on previous studies that address this issue from various approaches, all of them based on the model established by Gibrat's law, from which the hypotheses are derived. Section 3 describes the sample and the study variables, as well as the estimation strategy and the model specification. Section 4 presents the results of the univariate and multivariate analysis. Finally, section 5 describes the main conclusions, limitations and future lines of research.

2. REVIEW OF LITERATURE

The growth of the company is considered by several authors as an indicator of performance (Daunfeldt & Elert, 2013; Simbaña et al., 2017). Although there is no general definition of business growth so far, several authors have tried to establish concepts about this phenomenon, such as those suggested by Acosta et al. (2001) who affirm that the concept of growth depends on the focus of the research and on the variables used to measure it. As regards the review of the previous literature related to the results of Gibrat's law, it varies according to the moment of analysis and the variables used to measure the growth and size of a company (Acosta et al., 2001). As previously mentioned, the research carried out mostly focuses on samples from companies in developed countries such as the United States, the United Kingdom and Japan. In addition, it is necessary to highlight that the third part of these studies focused on the manufacturing sector (Miralles et al., 2017).
When categorizing the result found by researchers in relation to Gibrat's law, three types of studies are identified: those that reject the law, those that agree with the independence between size and business growth, and others that found fractional results, ie.; a part of their study allows to accept Gibrat's law while the other part leads to reject it.
Among the studies focused on manufacturing companies, we find results that reject Gibrat's law, such as those found by Coad (2008), Levratto et al. (2010), Almus & Nerlinger (2000), Becchetti & Trovato (2002), Goddard et al. (2002), Oliveira & Fortunato (2003), Pagano & Schivardi (2003), Harris & Trainor (2005), Piergiovanni (2010), Mukhopadhyay & Amirkhalkhali (2010) and Segarra & Teruel (2014). 
In contrast, several studies validated Gibrat's law like Fariñas & Moreno (2000) and Fujiwara et al. (2004 and others partially validated Gibrat's law; Fotopoulos & Giotopoulos (2010), Calvo (2004) and Aslan (2008).
Table 1 shows a detail that synthesizes the studies carried out on compliance with Gibrat's law for manufacturing companies and studies that, although they have not focused on the manufacturing sector, have considered it in their sample of companies.
Table 1. Summary of literature review
	Reject
	Accept
	Fractionated results

	Studies focusing manufacturing companies

	Almus & Nerlinger (2000)
	Fariñas & Moreno (2000)
	Calvo (2004)

	Becchetti & Trovato (2002)
	Fujiwara et al. (2004)
	Fotopoulos & Giotopoulos (2010)

	Goddard et al. (2002)
	 
	Aslan (2008)

	Pagano & Schivardi (2003)
	 
	 

	Oliveira & Fortunato (2003)
	 
	 

	Harris & Trainor (2005)
	 
	 

	Coad (2008)
	 
	 

	Piergiovanni (2010)
	 
	 

	Levratto et al. (2010)
	 
	 

	Muhhopadhyay & Amirkhalkhali (2010)
	 
	 

	Studies that include manufacturing companies in the sample

	Falk (2008)
	Lensink et al. (2005)
	Carrizosa (2010)

	Bentzen et al. (2012)
	 
	Serrasqueiro et al. (2010)

	Daunfeldt & Elert (2013)
	 
	 

	Segarra & Teruel (2014)
	 
	 

	Simbaña et al. (2017)
	 
	 


Source: own elaboration
It is important to mention that the only research for Ecuador related to this topic is that carried out by Simbaña et al. (2017) who established that Gibrat's law is not met for a sample of 41,333 Ecuadorian companies of all economic sectors for the period 2000-2013. 
The results presented above do not show a conclusive idea of how the size of the company influences on its growth, which leads us to raise our first hypothesis: 
H1: There is independence between the size and growth of manufacturing companies.
In addition to size, other relevant variables have been considered when determining the growth of companies. Age is one of them, because it is considered an indicator of business stability and growth (Simbaña et al., 2017). Thus, Piergiovanni (2010) focused on studying growth in a group of Italian manufacturing companies, for the period 1995-2005 found that younger companies grew faster than mature companies, because companies grow at a faster pace in their early life. However, after assuring their survival, they start a slower growth, these results agree with those found by Calvo (2004) and Fotopoulos & Giotopoulos (2010). That is to say, that age has an impact on the growth of companies, based on the aforementioned arguments about the relationship between age and business growth, the following hypothesis is put forward:
 Age has a negative impact on the growth of manufacturing enterprises.
Another determinant of growth analysed by the literature is capital, which can be used to measure the effect of economies of scale on the survival of companies (Bentzen et al., 2012). That is why several researchers in their studies consider capital a significant variable for business growth. On the other hand, Segarra & Teruel (2014) established that capital shows a positive influence on the growth of the company. On the other hand, Bentzen et al. (2012) found a negative relationship between capital and business growth.
Based on what has been mentioned in these studies, which suggests a positive relationship between the growth of capital and the growth of the company, the following hypothesis is posed:
H3: Capital growth has a positive impact on the growth of manufacturing companies.

3. METHODOLOGY

The present section describes the sample and the variables used, as well as the estimation strategy and the specification of the econometric model used in the multivariate analysis.

3.1. Data and Sample

The information analysed was extracted from the database of the Superintendency of Companies of Ecuador. The complete directory of companies was constituted by a total of 183,088 companies, which after being refined according to criteria such as: legal situation, economic activity, presentation of balance sheets, size of the company and inconsistencies in the observations, resulted in a final sample of 9,778 observations corresponding to 2,915 companies, which remained active during the period 2012-2016, the summary of the purification performed can be seen in Table 2. The debugging process made it possible to establish a panel database that presents temporary and cross-sectional dimensions of the companies. The importance of the models based on this technique is that they allow capturing both specific individual effects and temporal effects (Arellano & Bover, 1990).
[bookmark: _Ref509217305]This study focuses its analysis on a database composed of small and medium-sized companies, which is structured in 30% by medium-sized companies and 70% by small companies, which corroborates the figures reported by the INEC (2014), affirming that within the group of SMEs, the greatest number of companies is concentrated in the group of small companies. 
Table 2. Firms sample construction
	Item
	Firms

	Total companies directory
	183.088

	Active companies
	78.735

	Active manufacturing companies
	5.980

	Active manufacturing companies that presented balance sheets in the period 2012-2016
	5.145

	Active manufacturing SMEs that presented balance sheets in the period 2012-2016
	2.923

	Companies discarded due to lack of data
	8

	Final sample
	2.915


Source: own elaboration
3.2. Definition and measurement of the variables

To make the empirical test a combination of five variables related to business characteristics and financial performance is used, in particular the following were used: size, sales, number of employees, age and capital (Segarra & Teruel, 2014; Simbaña et al., 2017; Miralles et al., 2017).
Sales and the number of employees are the variables used to determine the size of the company in line with the studies of Segarra & Teruel (2014) and Simbaña et al. (2017).
In terms of sales (s) and capital (k), they are expressed in US dollars and correspond to the information in the financial statements (Coad & Rao, 2008; Segarra & Teruel, 2014). On the other hand, the number of employees (emp) is expressed in units according to the number of full-time employees of the company. The growth rate of these variables  is calculated through the logarithmic difference of these variables (Coad et al., 2016; Simbaña et al., 2017).
The age (age) corresponds to that of the company expressed in years from the date of incorporation of the company until the date on which the analysis was carried out (Serrasqueiro et al., 2010; Coad et al., 2016). To represent the size of the company (size) considering the classification made by the Superintendence of Companies, a dummy variable is used, where number 1 identifies small companies and 2 identifies medium companies (Levratto et al., 2010; Heshmati, 2001).
Table 3 describes the variables used in the present study.
[bookmark: _Ref509220318]Table 3. Description of variables
	Group
	Factor
	Description
	Measurement

	Dependent
	
	Sales growth
	 

	 
	
	Employment growth
	 

	Company characteristics
	
	Size: Sales delayed one period
	 

	 
	
	Size: Employment delayed one period
	

	
	
	Age
	 

	Financial characteristics
	
	Capital growth
	  


Source: own elaboration
3.3. Estimation strategy and model specification

Using quantile regression techniques Coad & Rao (2008), Serrasqueiro et al., (2010) and Bentzen et al., (2012) analyse the growth of companies. These investigations consider the regression technique to be optimal because it provides estimates taking into account the position that the company occupies along the distribution of the growth rate, so that a complete view of the relationship between the independent variables and the growth of the company.
Vicéns & Sánchez (2012) state that quantile regression is a technique that was used in its beginnings with the aim of reducing the sum of absolute errors weighted with asymmetric weights, its application allows obtaining better results when using a large amount of cross-sectional data. Canay (2011) exposes a set of conditions to establish a quantile regression of panel data with fixed effects that allows the researcher to take into account heterogeneity and control of unobserved covariates.
In order to determine business growth in the manufacturing sector of Ecuador, two models are proposed around the growth of sales ( and the growth of employees (), in line with the studies of Delmar et al. (2013), Brenner & Schimke (2015) and Simbaña et al. (2017). Now, the models are expressed as follows:
Sales growth
 (1)
Employment growth
 (2)
Where  represents the growth of sales and  the growth of the number of employees (logarithmic annual size difference), of company i in period t, which represent the dependent variables of each proposed model. While the β of the size delayed a period, it allows to verify the compliance or not of the Gibrat's law (β = 0 the law is fulfilled; β ≠ 0 is not fulfilled). Whereas  is the error term that is extracted in the following way: where  symbolizes the part of the specific error of the subject (unobservable heterogeneity) that agglomerates the unobservable data that only affects the company .  represents the shocks that occur at time t affecting all subjects equally, finally  identifies the random disturbance (Miralles et al., 2017).
4. EMPIRICAL RESULTS

4.1. Univariate analysis

As a first analysis, Kernel density estimation of the growth rate measured through sales and the number of employees is performed, which are presented in figures 1 and 2 respectively. The density of the general sample presents the traditional bell shape (Coad & Rao, 2008). It can be seen that the distribution of growth in manufacturing companies is not normally distributed as shown in figures 1 and 2 (Demirel & Mazzucato, 2010). In addition, an excessive concentration of density is observed in the central values (leptocurtic), which are higher than those that would correspond to a theoretical log-normal distribution (González-Val et al., 2014). This fact is not consistent with the hypothesis that the size of companies is the result of a process of stochastic growth (Oliveira & Fortunato, 2003).
Figure 1. Kernel estimates of sales growth rates
[image: ]
Figure 2. Kernel estimates of employees growth rates
[image: ]
Before performing the business growth analysis it is important to provide the descriptive statistics (Table 4). The averages of the variables investigated in the study period and their growth measured through their annual logarithmic difference are: sales (s) USD 1'121.578,00 and growth (gs) of 1.18%, capital (k) ) USD 117,048.70 its growth (gk) 17,32%. Regarding the number of employees (emp) the companies present an average of approximately 24 employees, with a maximum of 1,999 and the average growth of this figure (gemp) is 0.64%. Regarding age (age), their average is 14.28 years reaching a maximum of 84 years of age.
[bookmark: _Ref508097799][bookmark: _Ref509830931]Table 4. Descriptive statistics for explanatory variables
	Variable
	Obs.
	Mean
	Standard deviation
	Min.
	Max.

	s
	9778
	1121578
	1133647
	100092.1
	4996704

	emp
	9778
	24.33054
	53.0185
	1
	1999

	k
	9778
	117048.7
	548824.8
	100
	15000000

	age
	9778
	14.28165
	12.64215
	0
	84

	gs
	6513
	0.0117656
	0.481362
	-3.407889
	3.349525

	gemp
	6513
	0.0064584
	0.7199268
	-4.10759
	4.59512

	gk
	6513
	0.1732141
	0.8618854
	-6.214608
	8.417051


Source: own elaboration
Notes: Obs. denotes number of observations. Min. and Max. denote minimun and maximun value, respectively. Growth is calculated through the logarithmic difference of each variable.
Another issue that concerns that type of study is the correlation matrix, according to Aivazian et al. (2005) there is a problem of collinearity between the variables when the correlation coefficients are greater than 30%, starting from this postulate and using a level of significance of 5% we found no correlation between the variables that explain the relationships between size and growth.
4.2. Multivariate analysis

Table 6 and Table 7 present the results obtained from the estimations using quantile regressions for panel data. These results allow evaluating the effect of size on the distribution of the company's growth rate. From which it can be seen that the results vary according to the position of the company throughout the distribution (Coad et al., 2016).
It can be seen that the size of the company measured through sales and the number of employees lagged a period has a significant negative effect on all quantiles, except in the quantile 0.90 for sales, in which there is no relationship. In addition, in both cases it can be seen that β are less than 0, which indicates that small companies have higher growth than larger companies, so Gibrat's Law is not fulfilled and, as a result, hypothesis 1 is rejected, this finding is in agreement with the results of Coad (2008), Piergiovanni (2010) and Levratto et al. (2010) analysing manufacturing companies. They also fit with the findings of Daunfeldt & Elert (2013), Segarra & Teruel (2014) and Simbaña et al. (2017) analyzing several economic sectors including manufacturing, and those of Daunfeledt et al. (2012) and Almsafir et al. (2015) analysing other economic sectors, different from manufacturing. 
Regarding age (age), it can be observed that it has a significant positive impact for the median both for the growth measured through sales and for the number of employees, in addition the positive impact is also maintained in quantiles 0, 10 and 0.75 when the growth is measured through the number of employees. However, there is a significant negative relationship in the 0.25 quantile when growth is measured through sales and the number of employees. While for the other quantiles not mentioned, it does not present any relation. Consequently, hypothesis 2 is rejected because the results are not conclusive because, according to the quantile, the relationship coefficient changes sign.
The negative relationship, according to Calvo (2004) indicates that the youngest companies are those that experienced greater growth; however, the growth of the company tends to decrease with age (Levratto et al., 2010). While the positive relationship of age shows that mature companies have the highest growth rates, which is explained by the theory of learning through time, which holds that companies gradually learn their relative efficiency after enter the market and need to grow at a higher rate if they want to survive (Jovanovic, 1982).
In terms of financial performance represented by capital growth (gk) shows a significant positive relationship in the 0.25 quantile when growth is measured through sales and quantile 0.10 when this is measured through the employees, likewise in both cases there is a significant positive relationship in the median. However, in the growth model by the number of employees a significant negative relation is observed in the 0.25 quantile. Consequently, hypothesis 3 is rejected because the results are inconclusive. According to Doms et al. (1995) the positive relationship means that the intensity of capital encourages companies to grow if they want to survive, being a motivator of business growth. While the negative relationship between capital and the growth of companies indicates that this variable acts as a barrier to growth and increases the probability of exit from the company (Carrizosa, 2007).
[bookmark: _Ref508116015]Table 6. Fixed effects estimates on sales growth
	Variable
	QR_10
	QR_25
	QR_50
	QR_75
	QR_90

	llns
	-0.990***
	-0.869***
	-0.778***
	-0.809***
	-2.047

	
	0.071
	0.040
	0.036
	0.045
	1.495

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.171)

	age
	-0.014
	-0.009*
	0.032***
	0.008
	-0.250

	
	0.028
	0.004
	0.002
	0.007
	0.310

	
	(0.628)
	(0.017)
	(0.000)
	(0.247)
	(0.420)

	gk
	-0.028
	0.036**
	0.123***
	0.007
	2.283

	
	0.058
	0.013
	0.008
	0.022
	3.265

	
	(0.622)
	(0.007)
	(0.000)
	(0.764)
	(0.484)

	Obs
	6513
	6513
	6513
	6513
	6513


Source: own elaboration
Note: All regressions include a full set of year dummies. Robust standard errors are presented in parenthesis. *, ** and *** indicate significance at 0,1%, 1% and 5% level, respectively.

[bookmark: _Ref508116040]Table 7. Fixed effects estimates on employees growth
	Variable
	QR_10
	QR_25
	QR_50
	QR_75
	QR_90

	llnemp
	-1.018***
	-1.037***
	-0.022***
	-1.080***
	-1.000***

	
	0.013
	0.032
	0.002
	0.047
	0.062

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	age
	0.018***
	-0.012***
	0.001***
	0.042***
	0.007

	
	0.000
	0.002
	0.000
	0.005
	0.008

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.357)

	gk
	0.621***
	-0.230**
	0.007*
	0.038
	0.327

	
	0.009
	0.078
	0.003
	0.038
	0.296

	
	(0.000)
	(0.003)
	(0.018)
	(0.323)
	(0.270)

	Obs.
	6513
	6513
	6513
	6513
	6513


Source: own elaboration
Note: All regressions include a full set of year dummies. Robust standard errors are presented in parenthesis. *, ** and *** indicate significance at 0,1%, 1% and 5% level, respectively.

5. CONCLUSIONS, RECOMMENDATIONS AND FUTURE LINES OF RESEARCH

The present investigation analyses the relationship between size and business growth measured through sales and number of employees. For the analysis, a sample of 2,915 small and medium enterprises of the Ecuadorian manufacturing sector was used, during the period 2012-2016. The research used a quantile regression model for a panel database under the assumption of fixed effects.
The results obtained in the estimations show that taking as dependent variables growth, measured through sales, and the number of employees there is a negative relationship between the size and growth of the company. This indicates that smaller companies grow at a faster pace than larger companies. Possible justifications for this result may originate in the desire of small companies to reach a minimum efficient size to remain in the market (Audretsch et al., 2004) and / or the ability of small businesses to adapt to the changes that arise in the technological, social and economic environment from which arises the need to incorporate technology that accelerates the processes and reach a competitive advantage that allows them to grow (Dini & Stumpo, 2004).
The findings obtained serve as input for the design of public and business policies. The public policy perspective is generally based on the assertion that small and new companies have lower growth potential than large companies, mainly because of competitive disadvantages (Bentzen et al., 2012). However, in the present study it has been concluded that small businesses are the ones with higher growth rates than medium-sized companies; therefore it is important to raise awareness among those responsible for public policies that the economy can not depend solely on the potential of growth of the largest companies (Bentzen et al., 2012).
Our results suggest the implementation of public policies that promote growth, increased productivity and competitiveness of small manufacturing companies with high potential. For this, according to Miralles et al. (2017) the government should design social and economic development strategies aimed at low-cost advice and financing, provision of funds for investment purposes, public-private partnerships and / or grants aimed especially at innovation and development projects, since, as reported by Hyytinen & Toivanen (2005), there is a significant positive relationship between R & D subsidies and company growth (Carrizosa, 2007).
On the other hand, it is important that the employer contributes in the development of strategies and in the development of forms of association, focused on the creation of competitive advantages, with the purpose of diminishing the competitive barriers of small and medium enterprises. In Ecuador one of the causes that generate this type of problems according to Zapata (2004) is the economic situation of the country and the leadership style of the employer. Reason why the role of the administrator becomes a relevant factor in the development of SMEs, by virtue of being responsible for guiding their development and ensure the survival of companies in the market. Relevant aspect if one considers its contribution to the economy of the country and the generation of employment (Chávez, 2013).
Managers must go beyond the figures and look from a comprehensive approach the potential of SMEs to opt for strategies that allow their sustainable development, such as: the association of local companies that would benefit small and medium enterprises through greater participation in the market and strengthening them, since through the associations SMEs can obtain knowledge (know-how, development and aggregation of value) (Velásquez, 2004).
With regard to age, the results are not conclusive since in certain quantiles this exerts a positive impact, in others a negative impact and in others it has no relation. The positive impact indicates that mature companies have higher growth rates than younger companies, while the negative impact indicates that there is greater growth when the company is young (Calvo, 2004, Levratto et al., 2010).
With respect to capital, the results in our study are not conclusive to determine whether there is a negative or positive impact, by virtue of which the sign changes according to the quantile. According to Carrizosa (2007), the negative relationship indicates that capital acts as an obstacle to the growth of companies. And the positive relationship states that a greater investment in capital will increase the rate of growth. This is why it is essential to apply an optimal capital structure that allows mitigating the structural deficiencies of companies (Blázquez et al., 2006).
Among the limitations of the research, it can be mentioned that the sample is focused on the analysis of small and medium-sized Ecuadorian manufacturing companies, so for future research it is suggested that the study include large companies or focused on other economic activities such as the pharmaceutical or the technology sector. Additionally, factors specific to the industry, geographical areas, or macroeconomic variables that may reflect the current situation of the country in the analysis period or the effects of the crisis on the growth of companies were not considered. All these limitations constitute in turn future lines of research to be developed.
Despite the limitations mentioned, this research contributes to fill the empirical literature emptiness regarding business growth in Latin America. The main contributions of this research are related to the methodological aspects, the sample object of analysis focuses on all the small and medium enterprises of the manufacturing sector. In addition, an econometric model based on quantile regressions that considers the existence of atypical values of the sample was applied. In addition, the results obtained in this research serve as input for both business decision-making, as well as for the development of public policy guidelines for companies in Ecuador and for countries with economies in transition.
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