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Abstract

This work empirically analyzes the competitive factors that help make micro, small, and medium enterprises (MSMESs) successful. To do
this, an empirical study with a sample of 614 companies in Guanajuato, Mexico, has been carried out. The results of the binary logistic
regression analysis show that quality, technology, and innovation are the main variables that determine a company’s success. These
findings could provide guidelines to help MSMEs improve their competitiveness, and they could help public administrations better
support MSME growth.

Keywords: MSMESs; success; quality; technology; innovation
JEL Classification: L15; L23; L25; M10; O30

Resumen

Este trabajo analiza empiricamente los factores competitivos que llevan a la MiPYME al éxito competitivo. Para ello se realiza un estudio
empirico a partir de una muestra de 614 empresas del estado de Guanajuato en México. Los resultados muestran, a partir de un analisis
estadistico de regresién logistica binaria que la orientacién hacia la calidad, la tecnologia y la innovacién son las principales variables
que determinan su éxito. Estos hallazgos pueden ser de utilidad para los propietarios de las MiPYMEs para favorecer su competitividad y
para la administracién publica en su papel de promotora del crecimiento de la MiPYME.
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1. Introduction

A company's success depends on its ability to identify and take advantage of opportunities (Hernandez Girén
et al., 2007). The companies that are the most innovative, flexible, and can adapt the most quickly to their
environment and the needs of society are those that generally achieve the best results (Drucker, 1985; Miles
et al., 1978). Researchers are currently interested in discovering what leads companies to competitive success
and longevity. The literature dealing with business success is abundant and generally examines success in
terms of the theory of resources and capabilities or the theory of industrial organization (Pérez et al., 2002;
Rubio Banon & Aragén Sanchez, 2002; Estrada Barcenas et al., 2009; Shappo & Knuth, 2014; Pratono &
Mahmood, 2015; Rocca Espinoza et al., 2016; Ipinnaiye et al., 2017; Herndndez-Linares et al., 2021).

The current dynamic business environment makes it necessary to understand organizations well and identify
the factors and variables that are key to competitive success (Van Auken et al., 2008). MSMEs must face many
market challenges to be competitive and survive. They have to adjust their strategies and organizational
capacities to the changing, uncertain, unstable environment of local, national, and international economies.
Even though the study of business success and failure has always been present in research, generating models
that identify companies possessing the characteristics of success could be very useful. The literature has
established a set of characteristics that determine the likelihood of business success (Zaridis & Mousiolis,
2014). However, it is necessary to delve deeper into these success factors due to the complexity of MSMEs and
the heterogeneity of sectors, cultures, and countries. It is difficult to find a general model of resources and
factors that influence company success, and the literature is inconclusive (Adeola et al., 2021). Specifically,
there is a gap regarding competitive factors in emerging countries (Idrissi Fakhreddine & Castonguay, 2019).
This study aims to help MSMEs better understand how to become more competitive and successful.

We analyze the factors that explain MSMEs success in Guanajuato, Mexico. The research questions we
attempt to answer are: What are the competitive capabilities of the most successful MSMEs?; Do innovation
and quality determine competitive success?; What competitive factors are the most important for micro-
enterprises? To answer these questions, we have carried out an empirical study using a sample of 614
companies in Guanajuato (Mexico). Specifically, we have analyzed technological capability (the ability of
companies to efficiently use technological knowledge), innovative activity (differentiating between innovation
in products, processes, and management), quality (if companies have quality certification), strategic planning,
the use of information and communication technologies (ICTs), and cooperative agreements. Studying
Guanajuato is especially interesting because it is in sixth place in terms of contributing to Mexico’s GDP
(INEGI, 2020). Secondly, Guanajuato’s logistic infrastructure facilitates the movement of people and goods, as
it is located in the center of the country (Gobierno de la Republica & CONACYT, 2014). And thirdly, the region
has been given an Indice de Especializacién Local (IEL), which measures a region’s level of specialization
(Gobierno de la Republica & CONACYT, 2014), highlighting its leisure and cultural services and
manufacturing.

This research contributes with new empirical evidence to the resource and capability theory literature,
demonstrating the needs MSMEs have to strengthen their strategies to become more successful in an
emerging country. This is especially important because MSMEs located in emerging countries still have
difficulties adequately managing their resources (Sengupta & Sena, 2020). The results obtained from our
study are especially useful for entrepreneurs since they show that when MSMEs develop innovative activities
in a coordinated way, with adequate technological capability and quality, they are more competitively
successful.

This article is structured in the following way. First, we determine the theoretical framework, review the
empirical literature, and pose our hypotheses. Then, we explain the methodology, the characteristics of the
sample, and the justification for the variables used in the analysis. Third, we analyze the results, and finally,
we present our conclusions.

2. Literature review and hypotheses
2.1. Technological capabilities and MSME performance

Managerial and technological capabilities help companies achieve their goals (Gonsen, 1996; Velarde Lépez et
al., 2012). Technological capability, as an intensive knowledge-based resource, mobilizes scientific and
technical resources, allowing companies to develop innovative production processes and new products to fill
the needs of the market (Prasanna et al., 2019). This favors competitive strategies that create value (Prahalad
& Hamel, 1990; Grant, 1999; Miller & Shamsie, 1996; Wiklund & Shepherd, 2003; Ali Qalati et al., 2020).
Companies need to acquire the necessary capabilities to use, adapt, and modify technology. These capabilities
may or may not be present in individuals, and they are the basic elements of technological capabilities
(Marcelle, 2007). Technological capabilities are intangible, and they refer to technical abilities as well as



managerial and institutional ones that permit productive companies to use their technology efficiently and to
even create new technologies and develop new products and processes (Haque et al., 1996).

Hypothesis 1: Technological capabilities have a positive influence on MSMESs success.
2.2. Innovation, ICTs, and MSME performance

Innovation shows the readiness of an organization to experiment and take risks (Yeung et al., 2000). It helps
boost economic recuperation and job creation (Jiménez-Zarco et al., 2012), and it dynamizes economies and
promotes flexibility in the production sector (Penaherrera Leén & Cobos Alvarado, 2012). Innovative MSMEs
design and develop quality products and services, gaining better performance and competitiveness (Nicolas
Martinez & Rubio Baifién, 2020). Innovation in MSMEs is generally carried out through a series of small
changes that lessen the risks brought about by the cost of innovation. These changes can occur directly, or
they can be the consequence of clients’ wishes, criticisms, or needs. These needs are then transformed
through the company’s knowledge and implementation. In addition, innovation in MSMEs takes place without
a structured R&D department, unlike in large companies (Julien & Molina, 2012). Innovation is a complex
process that is supported by an effective information system able to capture new ideas. In this process, thanks
to their organic nature and personalized relationships, many MSMEs innovate by taking advantage of small
niches left uncovered by large companies, or they compete directly with these companies. The particular
capacity MSMEs have to innovate should be maintained and stimulated in the new knowledge economy. The
essence of this new economy is to work as an innovative system (Julien, 2003). Innovation is a first-order
competitive factor that favors improved performance in MSMEs (Chang et al.,, 2014; Edeh et al.,, 2020;
Donbesuur et al., 2020; Shameem et al., 2021). When MSMEs focus on innovation, they achieve a competitive
advantage (Shameem et al., 2021).

Hypothesis 2: The degree of innovation influences positively in MSMESs success.

In addition, digitalization provides an opportunity to develop company longevity (Weller, 2020). The digital
economy offers a wide range of opportunities in situations of slow economic growth and labor market
transformation brought about by technological change and value chain reorganization (Bensusdn Areous,
2020). Through the use of information and communication technologies (ICTs), MSMEs can innovate more
efficiently, which directly impacts their growth and performance (Cuevas-Vargas et al., 2016). Many studies
confirm that digitalization and the use of ICTs improve MSME performance (Jingtao et al., 2013; Cuevas-
Vargas et al., 2016).

Hypothesis 3: The use of ICTs influences positively in MSMESs success.

2.3. MSME quality management and performance

Many studies agree that the abilities linked to quality are fundamental for company competitiveness and
success (Nee & Abdul Wahid, 2010; Lakhal, 2014; Ochieng et al.,, 2015). Placing importance on quality
enhances employee motivation and trust (Cardenas Gémez & Fecci Pérez, 2007). Furthermore, quality
management is often necessary since many MSMEs must establish quality systems to qualify as suppliers to
client companies, especially in the automotive industry (Demuner Flores, 2011). Quality certification is a factor
that could determine a company’s survival and ability to satisfy clients’ demands. Obtaining an ISO 9000
quality certificate promotes better quality and less waste. Companies thereby decrease costs and improve
performance (Ataseven et al., 2014). Studies have confirmed that acquiring ISO 9000 standard certification
improves performance in SMEs (Bayati & Taghavi, 2007; Mokhtar & Muda, 2012; Starke et al., 2012). Quality
certification also significantly influences innovation in MSMEs, which results in better performance (Quintero
et al., 2016). All the reasons above lead us to the following hypothesis:

Hypothesis 4: There is a positive association between quality management and MSMESs success.
2.4. Strategic planning and MSME performance

Strategic planning (SP) is a process in which the actions that cause a company to create competitive
advantages are defined, taking the company’s resources, capabilities, industry, and environment into account.
The SP process is composed of three elements: an analysis of strategic position, choosing a strategy, and
implementing the strategy (Johnson et al., 2006). In practice, companies do not follow this process linearly. It
is more an interconnected process where decisions are made considering a company’s environment, strengths,
opportunities, strategic options, structure, and company culture. SP helps MSMEs plan their future, analyze
their competitors, get to know their clients, evaluate their performance, and assess alternatives, resulting in
better decision-making. Therefore, formulating and implementing strategies should be a continuous practice in
MSMEs. This should be done without concerns about timeframes or planning structures since the objective is
for management to reflect and analyze company strategies to enable the company to adapt to a changing
environment (Garcia Guiliany et al., 2019).



According to Majama and Magang (2017), SP helps companies identify and analyze alternative strategies. It
promotes better task coordination and gives companies more control over their activities. SP makes company
goals clear to employees and shows them how their actions contribute to reaching these goals (Srinivasan &
Swink, 2015), boosting employee motivation and commitment (Dubihlela & Sandada, 2014). SP helps
companies become more efficient and, therefore, it has a direct effect on organizational performance.

Previous studies have analyzed the impact of SP on MSME performance. Agyapong et al. (2021) show how SP
positively influences financial performance (sales, profits, ROI, and ROS) and the ability to fulfill client
demands in African MSMEs. A similar study of MSMEs in the United States showed that strategic planning
development, implementation, evaluation, and control positively impact financial and organizational
performance (Gomera et al., 2018). Mora-Riapira et al. (2015) also found that SP had a positive impact on the
competitive level of MSMEs in the commercial sector of Bogota. These studies have demonstrated the benefits
that SP can provide to MSMEs. SP has an even greater impact on MSME success when activities are
coordinated, knowledge is socialized, and there is effective communication between management and the
other areas of the company (Garcia Guiliany et al., 2017). Based on the information presented above, we
propose the following hypothesis:

Hypothesis 5: There is a positive association between strategic planning and MSMESs success.

2.5. Cooperative agreements and MSMEs performance

During strategic development, companies analyze whether they have the capabilities necessary to carry out
the strategies they are considering. MSMEs are becoming aware of the need to develop cooperative strategies
and join forces with clients, suppliers, and other organisms to reach a common goal. According to Hardy et al.
(2003), cooperative strategies help companies gain advantages that would be difficult to obtain otherwise
since all companies do not have the necessary resources and capabilities to remain competitive. By
collaborating, they can take advantage of everyone’s resources. There are different reasons why companies
incorporate collaboration into their strategy. Learning new production techniques, generating scaled
economies, sharing marketing costs, entering new markets, and creating new products and services are some
of them.

Strategic alliances are one of the types of collaborative agreements organizations often use. However,
alliances are rarely established by contract in MSMEs. They are typically made informally through verbal
agreements that lay out the commitments of each of the parties and the way to combine their resources to
achieve the desired benefits. Cooperation among MSMEs is based on trust, reciprocity, prestige, solidarity,
and mutual knowledge (Kliksberg & Tomassini, 2000). As Molina and Contreras (2017) mentioned, social
capital determines companies’ willingness to collaborate. It determines the rules and conditions of the
association and defines the relationships of dependence in a project. Some studies have found that companies
that make collaborative agreements with other companies improve their performance (Werastuti et al., 2019),
and the benefits gained from the alliance depend on the reasons for creating it, as well as the dynamism of the
industry and the business strategy followed. However, what is clear is that some benefit is always obtained
(Koka & Prescott, 2008). For this reason, we make the following hypothesis:

Hypothesis 6: There is a positive association between cooperative agreements and MSMES success.

3. Research methodology

3.1. Sample

A stratified random sample was made from companies in Guanajuato, Mexico, according to the following
sector classifications: Commercial, Construction, Manufacturing, and Services. Company size was also
classified: Micro (5 to 10 workers), Small (11 to 50 workers), and Medium (51 to 250 workers). In each

stratum, random sampling was carried out to construct the sample.

Table 1. Stratified random sample contingencies

Economic sector Company size Total
Micro Small Medium
Commercial 53 37 12 102
Construction 30 34 14 78
Manufacturing 105 154 65 324
Services 49 37 24 110
Total 237 262 115 614




Since the questionnaire used in the study includes a wide range of question types, we have created the sample
size using maximum error when estimating the proportion of answers to dichotomous questions (the relative
frequency of an answer to a question with two possible answers). This is a generally accepted quality
criterium.

To determine the population, we used the Directorio Estadistico Nacional de Unidades Econdémicas (INEGI,
2011) from the Instituto Nacional de Estadistica, Geografia e Informdtica as a source. The inclusion criteria
were: 1) companies with fewer than five employees were excluded; 2) companies with more than 250
employees were not considered and; 3) only companies that identified the economic sector they belonged to
were selected. With these guidelines, the population consisted of 24,520 companies in Guanajuato and a
sample of 1,034 companies, determining a sample error of 3% with a 95% confidence level. Out of the 1,034
companies in the sample, only 614 of the interviewed companies (60%) completely filled out the questionnaire,
and therefore, this was the number of companies whose data was analyzed. The final sample was comprised of
614 companies from 19 municipalities in Guanajuato (See Table 2).

Table 2. Distribution of the sample by municipality

Municipality Companies Percentage
Acambaro 8 1.3
Celaya 64 10.4
Cortazar 2 0.3
Dolores Hidalgo 21 3.4
Guanajuato 10 1.6
Irapuato 35 5.7
Ledn 352 57.3
Moroleén 8 1.3
Pénjamo 9 1.5
Purisima del Rincén 9 1.5
Salamanca 7 1.1
Salvatierra 9 1.5
San Francisco del Rincén 31 5.0
San José Iturbide 4 0.7
San Luis de la Paz 3 0.5
San Miguel de Allende 10 1.6
Silao 14 2.3
Uriangato 11 1.8
Valle de Santiago 7 1.1
Total 614 100.0

To obtain the information to establish the variables, a questionnaire was designed to be given to the director,
owner, or manager of the company. The questionnaire was jointly drawn up by a research team from Spanish
universities (Cantabria, Politécnica de Cartagena, and Murcia) and researchers from universities in
Guanajuato (Instituto Tecnoldgico de Celaya, Universidad de Guanajuato, and Universidad Politécnica de
Guanajuato), who adapted it to the Mexican context. The final version of the questionnaire has been designed
to be precise and cover all the information necessary while attempting to avoid misinterpretations.

3.2. Variables measurement

3.2.1. Dependent Variable

Firm success. MSMEs success or performance is a broad, heterogeneous concept, and there is no clear
consensus in the literature about how to measure it (Estrada Barcenas et al., 2009; Venkatraman &
Ramanujam, 1986). The tendency is to use financial indicators like profitability, productivity, and sales growth
(Hudson et al., 2001; Gémez Conde et al., 2015). However, using these measures presents the problem that
companies are not usually willing to share this type of information. For some authors, performance measured
qualitatively is a more objective way to evaluate performance.

In this research, performance is measured using a five-point Likert scale (1= totally disagree - 5= totally
agree) about whether, compared to competitors, the company: a) is growing faster; b) is more profitable; and
c) is more productive. Cronbach’s alpha was used to verify the reliability of this scale, with a result of 0.859. A
factorial analysis was carried out to check the validity of the concept. The factorial loads, the KMO coefficient,
and Bartlett’s test of sphericity validated the performance indicator. The results are presented in Table 3.



From this information, a cluster analysis was performed to divide this variable into two groups. The final
variable is a dichotomous variable: value 1= successful companies and value 0 = unsuccessful companies.
Group 1 is made up of 369 successful companies, and group 0 is made up of 245 unsuccessful companies.

Table 3. Validation of Likert scale
Dependent Variable Validation

Firm success Cronbach’s Alpha = 0.859

Factorial = 1

Factor Explained variance = 63.54%
Bartlett’s sig. = .000

KMO = 0.845

3.2.2. Independent Variables

Technological capabilities: to measure this variable, we looked at how companies acquire and develop
technology and the advantages they derive from it compared to their competitors. To do this, we separated the
companies into four types. Type A companies internally develop technology to achieve better results than their
competitors. Type B companies acquire technology to move ahead of their competitors. Type C companies use
the same technology as other companies in their sector, and they invest in new technology only when they see
that their competitors have obtained good results from its use. Type D companies generally have less efficient
and modern technology than their competitors. This variable has been used in previous studies, such as those
by Rubio Bafién and Aragén Sanchez (2002) and Rocca Espinoza et al. (2016).

Innovation: companies that have the ability to launch new products and processes, improve them, enter new
markets, and establish relationships with new suppliers have greater possibilities of surviving, growing, and
becoming successful (Jiménez Jiménez & Sanz Valle, 2006). The function of the variables is based on studies
like those by Van Auken et al. (2008). With seven items on a five-point Likert scale, information is obtained
about the importance of a company’s innovations and improvements over the last two years, specifying
whether the innovation has been in products/services, processes, or management systems (management, sales,
and marketing).

ICT: to measure this variable, the company manager is asked about the use of ICT tools, using a scale
proposed by Valdez Juarez et al. (2017).

Quality: to achieve success in business, quality certificates that guarantee clients will receive quality products
and services are essential. Moreover, quality certificates positively impact financial performance as they help
companies recuperate their investments quicker (Santos et al., 2018). Quality is a dichotomous variable that
takes the value of 1 when the company has or is in the process of obtaining an ISO 9000 certificate or its
equivalent, and the value of 0 when it is not certified (Rubio Banon & Aragén Sanchez, 2002; Rocca Espinoza
et al., 2016).

Strategic planning. Designing strategies is vital to establish how a company will compete in the market and
create a competitive advantage. To evaluate SP, companies are asked whether they engage in strategic
planning processes (1 = they have a strategic plan, 0 = they have no strategic plan), following the study by
Estrada Barcenas et al. (2009).

Cooperative agreements. Cooperation strategies are a way for SMEs to achieve better performance by
joining with other companies to collectively take advantage of the strengths of each company (Werastuti et al.,
2019). To measure companies’ degree of cooperation, they were asked whether they had made alliances or
cooperative agreements with other companies in the areas of marketing products, procurement and
provisioning, production, logistics, and R&D activities. For these questions, dichotomous variables were used
(1 = yes and 0 = no). This variable was measured using the work done by Lépez (2017).

Control variables. Company size, measured by the number of employees, determines the way companies use
their resources and capabilities to become successful. Company age shows the ability the company has to
maintain its competitive advantage during a specific period of time, and it measures the number of years a
company has been in the market. Studies have shown that the economic sector a company belongs to also
determines its maneuverability and can therefore influence company success. In this case, sector is a
dichotomous variable that takes the value of 1 when the company belongs to the manufacturing sector and 0
when it belongs to the other sectors. These control variables have been frequently used in the literature on
business success (Rubio Bafién & Aragén Sanchez, 2002).

In Table 4, the variables and questions used to measure the variables are presented.



Table 4. Questions used to measure the variables

Variables Questionnaire questions

Firm success Compared to your competitors, your company?:
1. is growing faster.

2. is more profitable.

3. is more productive.

Technological capabilities Which of the following statements most adequately describes your company in terms of technology:

Type A. We develop it internally and use it obtain better results than our competitors.

Type B. We acquire it and use it to move ahead of our competitors.

Type C. It is the same as what most of the companies in our sector use, and we only make new investments in
technology when we see that it gives good results to our competitors.

Type D. Our main competitors have more efficient and modern technology than we do.

Innovation In the last two years, has the company carried out the following activities? If so, on a scale of 1 to 5, with 1
being unimportant and 5 very important, indicate how important the following activities are:

1. Changes or improvements in existing products/services

2. Marketing new products/services

. Changes or improvements in processes of production/services

. Acquisition of new property or equipment

Changes or improvements in management

Changes or improvements in procurement and provisioning

Changes or improvements in sales

ICT lease indicate if your company uses ICTs:

. Do you have a company website?

Do you have an email address?

. Do you sell online?

. Do you buy online?

. Do you use the internet for marketing purposes?
. Do your employees telework?

CUBRWNRHNOUO AW

Quality Does your company have an ISO 9000 series or its equivalent, or are you in the process of obtaining one?
1. Yes, indicate the certifying body

2. No, but we are in the process of obtaining certification

3. No, and we are not in the process of obtaining a quality certificate.

Strategic planning Does your company carry out formal strategic planning processes?

Cooperation agreements |Has your company established alliances or cooperative agreements with other companies for?:
1. Marketing products

2. Procurement and provisioning

3. Logistics (transport, warehouses)

4. R&D activities

5. Production

Firm size Number of employees in your company
Firm age How many years has your company been in existence?
Sector Indicate the sector your company belongs to.

4. Analysis of the results
4.1. Univariate analysis

To identify the most relevant factors related to MSME success, we first carried out a univariate analysis to
obtain the differences in behavior between the “Successful” and “Unsuccessful” groups of companies. We
applied: (1) a Kruskall-Wallis test when the normality hypothesis and variance homogeneity were not found
and (2) a contingency analysis based on Pearson’s chi-squared test for categoric variables and a Yates test in
2x2 tables.

Table 5 shows the analysis of the results of the Kruskall-Wallis test for the “Successful” and “Unsuccessful”
groups with the variables technological capabilities and degree of innovation. The results show that successful
companies had greater technological capabilities (3.10, compared to 2.04 for unsuccessful companies). The
significance value is 0.00, which indicates that there is statistical evidence to accept H1. With the degree of
innovation variable, we found that the MSMESs in the “Successful” group engaged in more innovation, with an
average of 3.11, compared to the “Unsuccessful 0” group of MSMEs, with an average of 1.28 and a
significance value of 0.000. There is, therefore, statistical evidence to validate H2. We can thus confirm that
innovation and the use of ICTs influence MSME success.

Table 5. Technology and innovation

Variables Unsuccessful| Successful |Significance
Technological capabilities 2.04 3.10 0.000***
Degree of innovation 1.28 3.11 0.000%**

Test to verify the significance of the variables:
For non-normal variables with averages (Likert scale: 1 = Never use - 5 = Always use): Kruskall-
Wallis test



In Table 6, we measured the relation between degrees of ICT use and success in MSMEs. We found that 68.6%
of “Successful” MSMEs used ICTs to a greater extent than MSMEs classified as “Unsuccessful” (31.3%), with
a chi-squared statistical significance level of 0.000. This indicates that there is an association between MSME
success and the use of ICTs. We also analyzed the association between MSME success and quality
certification. 53.1% of “Successful” MSMEs had quality certificates, compared to 46.9% of the “Unsuccessful”
group. The chi-squared statistical significance level is 0.000, which means that there is a relation between
MSME success and quality, confirming H4. In terms of strategic planning, the results show that 68.4% of the
“Successful” MSMEs had developed a strategic plan, compared to 31.6% of companies in the “Unsuccessful”
group. The statistical significance of the chi-squared test is 0.000, which indicates that there is an association
between MSME success and strategic planning. Therefore, H5 can be accepted. Concerning cooperation, the
results show that 49.0% of the MSMEs in the “Successful” group participated cooperatively with other
companies, compared to 51.0% of “Unsuccessful” companies, with a chi-squared statistical significance level
of 0.237. This indicates that there is no association between MSME success and cooperation, and H6 is
rejected.

Table 6. Quality, Strategic planning, and Cooperation

Variables Unsuccessful| Successful Sig.
% of companies that use ICTs 31.3 68.6 0.000*+*
% of companies that have quality certificates 46.9 53.1 0.000%*+*
% of companies that carry out strategic planning 31.6 68.4 0.000%**
% of companies that have cooperative agreements 51.0 49.0 0.237

Test to verify the significance of the variables:
For categorical variables: Pearson’s X? test (Yates test for 2x2 tables) *: p=< 0.1; ¥ p=< 0.05; ***;
p= 0.01

Finally, the control variables are measured, considering company size, age, and sector (Table 7). Company
size, measured by the average number of employees, was significant. Successful MSMEs are larger than
unsuccessful ones (significant at 5%), and older companies are more successful than younger ones (significant
at 5%). The sector the company belonged to showed no significant differences.

Table 7. Size, age, and sector of the MSMEs

Variables Unsuccessful| Successful Sig.
Firm size 31.5 36.7 0.016**
Firm age 13.5 15.2 0.034**
% Industrial Manufacturing sector 41.4 58.6 0.682
% Trade and Retail sector 38.2 61.8
% Services sector 35.5 64.5
% Construction sector 42.3 57.7

Test to verify the significance of the variables:
For non-normal variables with averages: Kruskall-Wallis test

For variables with percentages: Pearson’s X*
*: p=< 0.1; *¥* p=< 0.05; **: p< 0.01

4.2. Multivariate analysis

Lastly, we performed a multivariate analysis to study the possible interrelations among the variables. Logistic
regression using the introduction method was chosen. This statistic technique requires the dependent variable
to be binary and qualitative, and the independent variables do not have a normal distribution. In the logistic
regression model, we have included all the independent variables. The likelihood-ratio test was calculated to
determine the validity of the model. To find the most probable estimation for the coefficients, the Hosmer-
Lemeshow test for goodness of fit, the global accuracy rate in the classification, and the goodness of fit using
Cox and Snell’s R? and Nagelkerke’s R* have been calculated. The statistical tests confirm the validity of our
results (Table 8).

The results of the logistic regression are shown in Table 8. The model estimated by the introduction method
shows a significant effect on MSMEs performance derived from technological capabilities (Coef. B: -0.461; Exp
(B): 0.630; sig: 0.000), innovation (Coef. B: 1.615; Exp (B): 5.027; sig: 0.000) and quality (Coef. B: -0.454; Exp
(B): 0.635; sig: 0.001). This means the MSMEs that have more highly developed technological capabilities, are
more innovative, and can certify quality are more likely to be successful. These results consolidate on a
multivariate level those obtained on a univariate level and confirm that these factors applied together best
explain the success of MSMEs in Mexico. However, the rest of the variables (use of ICTs, strategic planning,
cooperation, sector, size, and age) have little or no significance in the model, which indicates that they do not
have a determining influence on the dependent variable.



Table 8. Wald test for logistic regression -firm success as a dependent

variable
Independent variables B S.E. Wald Sig. Exp (B)
Technological capabilities 0.461 0.129 12.765 0.000 0.630
Innovation 1.615 0.138 136.766 0.000 5.027
Use of ICTs 0.97 0.261 0.137 0.712 1.102
Quality certification 0.454 0.141 10.304 0.001 0.635
Strategic planning -0.380 0.256 2.211 0.137 0.684
Cooperation 0.632 0.383 2.720 0.099 1.882
Sector 0.202 0.408 0.246 0.620 1.224
Company size -0.001 0.003 0.051 0.821 0.999
Company age 0.020 0.011 3.239 0.072 1.021
Constant -1.800 0.713 6.366 0.012 0.165

Variable introduced in the first step: Technological capabilities

Variable introduced in the second step: Innovation

Dependent variable (Dummy): Successful companies = 1; Unsuccessful companies = 0

Notes:

B: Logistic coefficients were used to measure the changes in odds ratios. A positive coefficient
increases the probability predicted, while a negative value reduces the probability predicted.
S.E.: standard error.

Wald: Wald test.

Sig.: level of significance.

Exp(B): exponential coefficient. The statistical significance of the model has been determined
using the Hosmer-Lemeshow test for goodness of fit, where a statistical contrast is obtained,
indicating there is no significant statistical difference between the classifications predicted and
those observed since the chi-squared value is significant (chi-squared: 357.698, sig.: 0.000). As
an added goodness of fit measure, we obtained a global accuracy rate of 84.0% if we used the
model as a classifying tool. Summary of the model: -2 log likelihood 468.272; Cox and Snell’s R%:
0.442; Nagelkerke’s R*: 0.597

5. Discussion and conclusions

In this work, we have analyzed the competitive factors that lead to MSME success. To do this, we have used a
sample of 614 companies in Guanajuato, Mexico. Our results show that the appropriate combination of
technological capabilities, innovation, and quality certification favor the competitiveness and success of
MSMEs. First of all, the hypothesis that technological capabilities favor MSMEs success is confirmed. These
results support the previous studies carried out by Wiklund and Shepherd (2003) and Ali Qalati et al. (2020).
Technological capabilities have been associated with productivity, but overall, with more added value, which
leads to greater competitive success (Vicente et al., 2015; Nolintha & Jajri, 2016). Our work also shows that
innovation favorably affects MSME success, as was found in studies by Rubio Bafién and Aragén Sanchez
(2002), Van Auken et al. (2008), and Rocca Espinoza et al. (2016). Another significant factor was the quality of
MSME products and services, as Rubio Banén and Aragén Sanchez (2002), Mokhtar and Muda (2012), and
Rocca Espinoza et al. (2016) found. Quality certificates help satisfy clients’ demands and result in cost
reductions, giving companies a competitive advantage (Bayati & Taghavi, 2007). Moreover, we have
demonstrated the positive influence of ICTs and strategic planning, but only on the univariate level. The use of
ICTs was a relevant factor in MSME success on an individual level, as Valdez Juarez et al. (2017) also found.
Finally, strategic planning was significant on the univariate level. Planning permits MSMESs to monitor their
strategic decisions, and this improves performance. Our results were similar to those obtained by Estrada
Béarcenas et al. (2009).

Innovation, quality, and technologies improve companies’ abilities to face difficult situations, be more resilient,
and diversify their operating models in response to changes in commercial policies and health emergencies
like the one we are currently experiencing (Escudero, 2020). The Inter-American Development Bank (Angelelli
et al., 2020) highlights the roles played by technology, quality, and innovation to reactivate the economy and
generate revenue (Henriquez, 2020). MSMEs that implement innovative measures and strategies can face the
challenges of uncertainty with greater success. Innovation, quality, and technology are fundamental to
adapting to changes in clients’ preferences. Consumers constantly demand new products and services that are
better suited to their needs.

This study has important practical implications for MSMEs and public administrations. For managers of SMEs,
this research demonstrates the importance of increasing innovative activities and technological capabilities
with the uncertainty brought about by the current economic crisis. In tune with our findings, CEPAL (2020)
recommends that companies focus on technology and innovation to face new challenges and opportunities.
Our results are also useful for public administrations. These administrations could develop programs to
promote innovation, digitalization, and technological capabilities to favor MSME competitiveness and survival.



We suggest that governments invest in programs that support MSMEs and thereby help reduce the social
consequences of the crisis. This would promote company survival and help them recover more quickly
(Esquivel, 2020).

This study has some limitations that could become interesting lines for future research. First, the sample used
refers to Guanajuato (Mexico). We do not claim that our results can be generalized to other regions. In future
research, it would be a good idea to contrast our results in other regions of Mexico and in different sectors. In
this way, it would be possible to advance the knowledge on this topic and strengthen the theoretical model of
resources and capabilities and dynamic capabilities considered in this study. Secondly, we have not taken into
account external elements that could impact MSMEs. For this reason, future studies could include variables
considering environmental dynamism and hostility.
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