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RESUMEN

En los Ultimos afios, la literatura académica ha
demostrado la importancia de analizar el nivel de
formacion de los empleados y alianzas estratégicas
organizacionales, como factores determinantes que
contribuyen  significativamente a la innovacion y
supervivencia empresarial. A partir de un analisis
factorial y del modelo de regresién de Cox con
informacion de 5.623 empresas manufactureras
espafiolas, el presente articulo demuestra que las
compafiias que vinculan empleados con nivel doctoral
y alianzas estratégicas con universidades, logran un
mayor nivel de innovacién y mejores condiciones para
la supervivencia empresarial.
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ABSTRACT

In recent years, the academic literature has
demonstrated the importance of analyzing the level of
employee training and strategic organizational
alliances, as determining factors that contribute
significantly to innovation and business survival. Based
on factor analysis and the Cox regression model with
information  from 5,623 spanish manufacturing
companies, this article shows that companies that link
employees with a doctoral level and promote
organizational alliances, especially with universities,
achieve a higher level of innovation. Their products and
consequently better conditions for business survival.
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INTRODUCCION

Multiple studies and researches analyze the different factors that influence the business survival
phenomenon, several of them centralized in identifying representative external variables such as location,
competition, industrial sector, economic environment, among many others (Cefis and Marsili, 2012; Coleman,
et al., 2013; Ejermo and Xiao, 2014; Gémar, et al., 2016; Loan, 2018; Zhao and Burt, 2018). Regarding the
analysis of internal factors for business survival, various works identify innovation as one of the most important
variables due to its direct relationship with business growth and profitability, highlighting that innovative new
companies are less likely to fail in its first 5 years of existence than those that are not (Caves, 1998; Geroski,
1995; Cefis and Marsili, 2012; Colombelli, et al., 2013; Mazzucato, 2013; Rueda, 2013; Doh and Kim, 2014).

Similarly, the research of Zhang and Mohnen (2013) show that there is a positive influence between
innovation and business survival, but only up to a certain level, because the company will not make a profit
from this point on, making it an inverted U-shaped relationship. However, other research also concludes that
innovation has no direct effect on survival because it demands large economic and technological resources
for its implementation, which will not always be available (Jensen, et al., 2008; Buddelmeyer, et al., 2010;
Ostergaard, et al., 2011).

On the other hand, the studies by Datta, et al. (2015); Velu, 2015; Ortiz-Villajos and Sotoca (2018); Zhang,
et al. (2018); Xia and Dimov (2019) indicate that if there is a positive relationship between these variables,
therefore, analyzing this phenomenon with the inclusion of other factors is a necessity for the topic of business
administration. For this, the resource-based vision emphasizes the importance of knowledge to achieve
innovation and business survival, so it is suggested that the level of training of Employees in the company are
factors in achieving these objectives (Yli-Renko, et al., 2001; Thomhill and Amkit, 2003; Esteve-Pérez and
Mafiez-Castillejo, 2008).

For these reasons, this document investigated how the level of training of employees and strategic
alliances with other organizations to achieve Research and Development — R&D activities can contribute to
the relationship between innovation and survival of the company, given that previous studies they did not
focus on analyzing these relationships (Belderbos, et al., 2015; Maietta, 2015; Gémar, et al., 2016; Ortiz-
Villajos and Sotoca, 2018). Therefore, the effects of innovation according to the level of training of employees
were studied pro separated from the relationship between strategic alliances and business survival, to carry
out a moderating effect analysis between employee training and strategic alliances facts in support of R&D
activities, to understand their relationship as factors that promote innovation and business survival.

In this sense, the main contribution of this research is to extend the study of the determining factors of
business survival, which is why the study of innovation in this important business phenomenon is deepened,
providing empirical evidence that contributes to understanding the effect moderator between the level of
training of employees and strategic alliances for R&D based on business survival and innovation

LITERATURE REVIEW

In recent years, the economic crisis has increased the number of companies that have closed down
around the world, particularly in the countries of the Organization for Economic Co-operation and Development
- OECD and Latin America, more than half of the company fail in their first five years of existence and within
the first year, on average, between 20% and 30% of startups disappear (Cefis and Marsili, 2012;
Confecamaras, 2018; Loan, 2018). Therefore, academic literature recognizes the great need to study factors
that may favor of business survival, taking into account like definition as referring to organizations that have
not closed down their operations temporarily or permanently (Box, 2008; Cefis and Marsili, 2012; Ejermo and
Xiao, 2014).
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Empirical studies have analyzed these factors from different levels like human capital, company age, size,
R&D activities, innovation, legal structure, cooperation partners, localization, markets, industry and others
(Renski, 2011; Cefis and Marsili, 2012; Coleman, et al., 2013; Ejermo and Xiao, 2014; He and Yang, 2015;
Velu, 2015; Rueda y Rueda, 2017). Regarding these factors, the majority of the studies suggests that if a
company wants to survive and thrive in a highly competitive, the key is product and process innovation is the
solution, because it is a key productivity and growth driver with their own capabilities (Kim and Maubourgne,
2005; Slaper, et al., 2011; Ganotakis, 2012; Rueda, 2013).

However, other documents like those of Scherer and Harhoff (2000); Samuelsson and Davidsson (2009);
Buddelmeyer, et al. (2010); Boyer and Blazy (2014) suggest that this correlation could have negative effects,
because innovation leads to more risk processes with possibility with skewed returns. Equally, Nevertheless,
et al. (2015); Ortiz-Villajos and Sotoca (2018) suggest that these results may be context-dependent, and
conclude that this relation is conditioned on the type of innovation undertaken without applying to all
companies, even the majority of authors argue that innovation always is an important factor determines for
survival in any type of company.

Under the premise that innovation is an important determinant to companies’ survival, Colombelli and Von
Tunzelmann (2011): Ejermo and Xiao (2014); Velu (2015); Xia and Dimov (2019) recognizes the importance
of continuing to research which factors can affect the relationship between innovation and survival, and based
on the definition of product innovation of Cooper (1986); Lager (2002); Oslo Manual (2018), as the introduction
of a good or improved service in terms of its characteristics and the process innovation as the introduction of
a significant new or improved production or distribution process, this study intends to contrast if product and
process innovations affect positively company survival, through the following first hypothesis formulation.

Hypothesis 1: Innovation favors company survival.

From this perspective, DeCarolis and Deeds (1999); Donate and Guadamillas (2011); Tavassoli and
Karlsson (2015) argue employees’ training level and strategic alliances favor innovation, but also permits
acquiring new internal and external knowledge necessary for innovation activities, because Knowledge-Based
View - KBV supports the idea that knowledge is the most important strategic resource for innovation and
ensuring a company’s long-term survival; especially since some forms of complex knowledge, such as
capabilities or routines can be scarce and difficult to imitate. In this sense, Kocak, et al. (2010); Coleman, et
al. (2013) consider that training is fundamental to business survival and conclude that companies with highly
training level owners were more likely to survive, but Kangasharju and Pekkala (2002); Acs, et al. (2007) they
claim that some entrepreneurs with a high level tend to leave their entrepreneurial projects when their country
is experiencing economic growth, since they prefer to be better paid while working in established companies
than to continue with their own projects.

On the other hand, most studies investigate the effect of human capital on company survival and measure
it through variables related to entrepreneurs’ training level, prior experience in management positions,
industry-specific experience, previous startup experience, ambition and motivation for success among others
(Keasey and Watson, 1991; Dyke, et al., 1992; Bruderl, et al., 1992; Bates, 1995; Pefia, 2002). In this order
of ideas and taking into account the research of McGuirk, et al. (2015); Cabrer-Borras and Belda (2018), who
investigated how the training level of R&D employees affect business survival, this study intends to contrast
if the high training level of R&D employees affect company survival, for which it is formulated, the second
hypothesis;

Hypothesis 2: Hypothesis 2: High training level R&D employees tend to promote companies’ survival.

Likewise, the literature suggests that the training level of R&D employees has a positive influence on
innovation, so when companies hire these employees they have better chances to innovate as they
demonstrate Van der Vegt and Janssen (2003); Hausman (2005); Hayton (2005); Shipton, et al. (2005), given
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their higher level of knowledge, experience and skills they do that organizations more open to new ideas and
to implementing creative innovation in order to solve problems. Consequently, if a company wants to survive
it needs innovation activities, which often require employees’ technical knowledge who are the promoter's
innovators and have an influence in companies’ survival, allowing these to increase the likelihood of success
and lower the market risk (Hayton and Kelley, 2006; Helmers and Rogers, 2010; Wagner and Cockbum,
2010).

Thus, according with the human capital theory which indicates that training has a positive effect on the
probability of survival (Cabrer-Borras and Belda, 2018), this study intends to contrast to if R&D employees
with a high level of training contribute to developing new products or processes necessary for a company
survive. For this reason, a third investigative hypothesis is formulated that states the following statement:

Hypothesis 3: The positive influence of innovation on company survival will increase when firms hire
R&D employees with high training levels.

With respect to strategic alliances collaboration, literature defines it as collaborative agreements between
the company and different strategic partners such as companies in the same group, suppliers, customers,
competitors, consultants, universities and research institutions (Yli-Renko, et al., 2001; Gonzalez, 2014;
Stocker, 2019). For internal knowledge within companies is insufficient in order to remain competitive in an
environment with a high rate of technological changes, companies need to acquire new resources and
capabilities, essential for the development of products and processes required for survival (Nieto and
Santamaria, 2007; Tsai, 2009; Artz, et al., 2010; Belderbos, et al., 2015; Velu, 2015).

Likewise, some studies show that companies that maintain strategic alliances with various partners like a
customers, suppliers, competitors, research institutions, among others, are more likely to acquire new
knowledge, encouraging further innovation (Teng, 2007; Meyskens and Carsrud, 2013), so doing companies
achieve more financial benefits and better survival advantages due to increased productive and competitive
performance (Baum and Oliver, 1991; Hagedoorn and Schakenraad, 1994; Mitchell and Singh, 1996).
Recently, some authors conclude that firms that have partnered with different skills and operating in
complementary markets would help the focal firm to access new knowledge, skills and capabilities, thus
leading to superior performance and helping the firm to survive in spite of potential problems, including risks
of losing information and adaptation difficulties (Amburgey, et al., 1993; Acheampong and Hinson, 2019; Coad
and Guenther, 2013; Boring, 2015; Xia and Dimov, 2019).

In this sense, the present study too intends to contrast if strategic alliances affect firm survival, for which
a fourth research hypothesis is proposed that is expressed as follows:

Hypothesis 4: When focusing on strategic alliances that support R&D activities there is a better
survival rate.

Therefore, since the majority of research has focused only on studying the effect of strategic alliances in
companies’ survival, this paper seeks to contribute to the literature by focusing the study on how cooperation
partners are also important factors of acquiring new knowledge necessary for the company to survive through
the development of innovations, being evident that, strategic alliances allows companies to acquire new
resources and capabilities to increase innovation and better probability of surviving (Yli-Renko, et al., 2001;
Faems, et al., 2005; Nieto and Santamaria, 2007; Arvanitis, et al., 2008; ; Sharif and Huang, 2012; Belderbos,
et al., 2015; Velu, 2015). Given the scarcity of papers that study these joint effects, this research pretends to
demonstrate a positive relation between strategic alliances in business innovation and survival with the next
hypotheses proposition: Hypothesis 5: The positive influence of innovation on company survival will increase
when companies possess strategic alliances supporting R&D activities.
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METHODOLOGY

Data

To test the influence of selected variables on the survival of companies, this research used the
Technological Innovation Panel - PITEC from Spain as an information source, highlighting that it is a database
originates in the technological innovation survey made by the National Statistics Institute - INE, which belongs
to the General Plan for Statistics on Science and Technology from the European Union’s statistical office -
Eurostat. For this study, was selected data between 2010 and 2013 years in order to build indicators of
independent variables innovation, high training level, strategic alliances and cooperation variables with data
2010, while for dependent variable - survival, with data 2013, considering 2010 to 2013 like a reasonable time
between the implementation of innovations and their effect on the survival of businesses.

In regards to the sample selection the 12,839 manufacturing companies, was selected based on three
criteria, first the study considered those companies that in 2013 were within the following 3 categories:
temporarily closed, closed or act like the categories relevant to this study, coming to a total of 9,963. On the
other hand, we verified that these companies were operating without incidents in 2010 and had more than 10
employees, where the sample ended up with a total of 8,107 companies, and then as a final step, further
considered those companies that entered all requested information into the database, for a statistical sample
end of 5,623 where 192 companies (3%) did not survive in 2013 and 45% were small businesses, 30%
medium sized and 26% were large companies.

Measurements Dependent variable

Having as reference for this research the works of Stearns, et al. (1995); Cefis and Marsili (2012),
company survival was measured taking into account the state of incidence closed or not, over a period of at
least 3 years with a dichotomous variable, where it was assigned the value 1 if the company closed down
(closed permanently or temporarily) and 0 zero if still in operation (active without incident).

Independent Variables

Based The Oslo Manual (2018), which defines innovation as the introduction of a new or significantly
improved product, a process, a new marketing method or a new organizational method, the most appropriate
method was chosen based on the quality of the data collected, because could be affected to different issues
such as the incorrect choice of a subject or object approach and inappropriate collection of qualitative and
quantitative data. Equally, for this study has been measured the product innovation and processes, innovation,
according to the variables contained in PITEC and innovation measures used in previous studies with
dichotomous variables for product and process, assigning the value 1 if the company has innovated and value
0 if not.

Equally, for this study has been measured the product innovation and processes, innovation, according
to the variables contained in PITEC and innovation measures used in previous studies with dichotomous
variables for product and process, assigning the value 1 if the company has innovated and value 0 if not. In
this order of ideas, Product innovation is the introduction of a new product or service (or significantly improved),
in terms of its characteristics or in terms of its intended use usually focuses on techniques, materials and/or
software (Simonen and McCann, 2008; Hyytinen, et al., 2015; Oslo Manual, 2018).

To measure the level of training of employees in R&D was used the Bantel and Jackson (1989) proposal,
where they classified the training level in fixed categories ranging from grade school to doctoral grade based
on information provided by the Technological Innovation Panel (PITEC) with the percentage of employees
dedicated full-time to R&D activities in the company. PITEC classified the level of training into four categories:
PhD, engineers and related, technicians, intermediate vocational training and bachelor, so to measure the
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level of training of employees, we considered the percentage of R&D employees with a doctorate degree and
those who were engineers in different fields.

According to the variables contained in PITEC to measure strategic alliances that support R&D activities,
we used dichotomous variables with 8 cooperation categories: companies in the same group, providers,
private customers, public customers, competitors, consultants, universities and research centers. So, if the
company had collaboration agreements with other companies (strategic alliances) was assigned the value 1
(foreign or domestic) or O if value if not, whereupon analyze the moderating effect and have obtained an
interaction term between the independent variables.

Control Variables

In addition, was considered the inclusion of 5 control variables that could have an effect on Innovation
and Survival: size and age, sector, internal and external R&D expenses, while costs were measured using the
total percentage of internal and external expenses in R&D in 2010, which is how the database allows access.
To measure the sector, a dichotomous variable was created taking the value 1 when the company is engaged
in service activities or 0 if not, while the size of the company was measured using the neperian logarithm of
the number of employees in the company existed since its incorporation in the market up until 2013 (Acs and
Preston, 1997; Zahra, et al., 2000; Pérez-Lufio, et al., 2011).

RESULTS AND DISCUSSION

Factor analysis using the principal component method

Factor analysis is a statistical technique of data reduction used to explain the correlations between the
observed variables in terms of a smaller number of unobserved variables called factors, where first to reduce
the complexity of the model multivariate data analysis techniques were used to describe the global behavior
of the data in a few factors (Cabrer-Borras and Belda, 2018). In the process, factor analysis was implemented
using the principal component method where each factor is obtained by means of auxiliary regressions where
each variable makes a weighted contribution to each regression to construct a new variable that allows to
explain the joint variability and not the individual one. The process led to the following results.

Strategic alliances to support R&D activities

The variables explaining the strategic alliances effect were grouped and analyzed having 8 cooperation
categories companies in the same group, providers, private customers, public customers, competitors,
consultants, universities and research centers, also analyzed was way they interact with each other. It was
found that there is a single factor of association which was called "cooperation” being one of the variables that
was introduced for survival analysis.

The initial analysis resulted in a single factor with significance, consultants (PC1), as shown in figure 1,
where the selection of the significance was based on those values greater than 1, where Factor 1 explains
the importance of cooperatlng W|th consultants (PC1).

Figure 1. Principal components for strategic alliances to support R&D activities Source: Own elaboration.
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Within this identified factor (PC1), the variables presented an element called load or weight that represents
the contribution related to the variance within the same factor, the weights of each variables are shown below.

Table 1. Weight matrix for strategic alliances collaboration.

Variables Factor 1 (PC1)

Companies in the same group 0.510
Providers 0.550
Privale customers 0.629
Public customers 0.599
Competitors 0.623
Consultants 0.67
Universities 0.649
Research centers 0.662
Factor 1

58 lpadings 3.018
Proportion Vatiance 0.377

Source: Own elaboration

Among all these, the factor (consultants) allowed us to explain 37.7% of the variance observed in all the
associated variables. The Chi Square test showed that 1 factor is sufficient; the Chi Square Statistic Value is
752.01 on 20 degrees of freedom and the P-Value is 2.14e-146.

Moderating effect
The variables explaining moderation of the research effect were grouped in 20 categories in table 2.

Table 2. Variables moderating effect.

Variable Ioderating effect
Vanable 1 doctorates *product innovation
Variable 2 doctorates process innovation
Vanable 3 Engineers and related*product innovaticn
Vanable 4 Engineers and related*process innovation
\ariable 5 companies in the same group*product innovation
Vanable providers*product innovation
\ariable 7 Private customers® product innovation
\Vanable 8 Public customer * product innovation
Vanable 8 compefitors *product innovation
Vanable 10 consultants*product innovation
\ariable 11 universities*product innovation
Vanable 12 research centers® product innovation
Variable 13 companigs in the same group*procass innovation
Vanable 14 providers*process innovation
Variable 13 Private customers® process innovation
\atiable 16 Public customar * procass innovation
Vanable 17 compelitors *process innovation
\ariable 18 consultants*process innovation
Vanable 19 universities*process innovation
ariable 20 research centers® process innavation

Source: Own elaboration.

For the analysis of variables of the moderating effect (20 in total), six factors were found like figure 2
shows the values that led to their selection.
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Figure 2. Main components for moderating effect.
Source: Own elaboration.

The contribution of the variables of the six selected factors was described by the weight matrix shown
table 3 below

Table 3. Weight matrix for moderating effect.

Moderating effect Factor1 | Factor2 | Factor3 | Factor4 | Factor5 | Factoré
(PC1) (PC2) (PC3) (PC4) (PC5) (PCE)
doctorates*product inncwvation 0118 0.752
d process innovati 0.992
engineers and related*product 0129 0980
engineers and related “process 0126 0.119 0.740
companies same group product 0.130 0.847 0.180
providers*product innovation 0.328 0.433 0.181 0.127 0.118
prvate customers® product inncwvation 0.309 0.363 0.242 0.209 0.162
public customer * preduct innovation 0.187 0.166 0.275 0.735 0.130
competitors *product innovation 0.814 0.184 0.244
consultants *product innovation 0.354 0.181 0.445 0.154 0.188
i ities*product i i 0178 0148 0.956 0.123
research centers™ product innovation 0.368 0.240 0.382 0.143 0.165
companies same group’process 0.133 0.861 0113
providers*process innovation 0.343 0.434 0.183
orivate process 0.339 0.367 0141 0.301 0.104
public customer * process 0.218 0.163 0.142 0.945
“process i i 0.848 Q177 0.138 0173
process innoval 0.384 0187 0.2o1 0.260 0.101 a.118
universibes”process innovation 0.241 0167 07186 0.238 0121
research centers™ process imnovation 0.386 0.245 0.233 0.249 0.108
Factor1 Factor2 | Factord Factord | Factorb Factors
SE loadings 2.608 2482 2.259 1.838 1.703 1.615
Proportion Variancs 0.130 0124 0113 0.087 0.085 0.081
Curmulatiss Vananee n1an 0 7RR ErT) n 4”4 nRRN noAAn

Source: Own elaboration.
As noted, it is possible to define each factor in Table 3 as follows:

* Factor
* Factor
* Factor
* Factor
* Factor
* Factor

PC1): Describes the moderating effect of competitors with process innovation.

PC2): Describes the moderating effect of companies in the same group with process innovation
PC3): Describes the moderating effect of cooperation with universities with product innovation.
PC4): It refers to the moderating effect of cooperation with public customer with innovation.
PC5): Describes the moderating effect of Engineers with product innovation.

PC6): Refers to the moderating effect of Ph. D. with process innovation.

— e~~~ o~ —

The total proportion of the variance explained through the six factors is 63.0%, where the Chi Square test
shows that 6 factors are sufficient and de Chi Square Statistic Value is 25307.93 on 85 degrees of freedom
and the P-Value is 0



Utopia y Praxis Latinoamericana; ISSN 1316-5216; ISSN-e 2477-9555
Ao 25, n° Extra 5, 2020, pp. 77-94
85

Other variable

For the variables product innovation, process innovation, internal innovation expenses, external
innovation expenditures, doctorate and engineers, the factorial analysis was performed using the principal
components method where 2 relevant factors were found. The Factor 1 (PC1) explains the Internal Innovation
Expense and Factor 2 (PC2) the Product Innovation as shown in figure 3.

S ——

Figure 3. Main components for other variables.
Source: Own elaboration.
The contribution of the variables to the two selected factors is described by the weight matrix in Table 4.

Table 4. Weight matrix for others variables.

Other variabl Factor 1 (PC1) Factor 2 (PC2)
Product Innovation 0.272 0.634
Process Innovation 0.149 0.535
Internal innovation expenses 0.985 0.156
Externa innovation expenses 0.260
Doctorates 0.246

Engineers and related 0.604 0.144
Sector 0.220

Factor 1 (PC1) Factor 2 (PC2)

S5 loadings 1.408 0.856
Proportion Variance 0.214 0.122
Cumulative Variance 0.214 0.336 |

Source: Own elaboration.
The cumulative proportion of the variance explained by the factors is 33.6% and the Chi Square Test
shows that 2 factors are sufficient. The Chi Square Statistic Value is 110.14 on 8 degrees of freedom and he
P-Value is 3.56e-20.

Proportional Hazards Regression Model - Regression COX.

For this study, data were limited because not have information on the survival length for those companies
that continued to be active after our period of analysis ended. Therefore, used a proportional hazard model to
assess the survival probabilities of these companies and Cox regression model was proposed to analyze
companies’ survival and the Breslow method to estimate the functionality of the model (Velu, 2015), results of
estimating the coefficients of the model can see in table 5.

Table 5. Cox regression model.

Variable expicpel) | se(coen) | Z p
Inter-firm relationships with consultants 0.01867 1.01884 0.02360 | 0.79 0.42897
Comp “process innovation 0.00745 1.00748 0.01861 0.45 0.55358
Companies same group*process innovation 0.01693 1.01707 0.01288 1.31 0.18852
Universities*product innovation 0.03410 1.03469 0.01230 | 277 0.00556
Public customer * process innovation 0.01628 1.01642 0.01527 1.07 0.28626
Engineer * product innovation 0.01552 1.01664 0.01237 1.28 0.20803
Ph.D_* process innovation 0.04515 1.04619 0.01280 | 353 0.00042
Internal innovation expenses -0.03611 0.96454 0.01531 -2.36 0.01833
Product innovation 0.12908 1.13778 0.01592 | 8.11 5.6e-16
Firm size -0.14608 0.86409 0.01008 | -14.40 < 2e-16

Source: Own elaboration.
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At this point it is necessary to test the consistence model. Results are shown below:

. Concordance = 0.583 (se = 0.005)

. Likelihood ratio test = 330.7 on 10 df, p=<2e-16
. Wald test = 322.4 on 10 df, p=<2e-16

. Score (logrank) test = 321.4 on 10 df, p=<2e-16

The P-Value for all three overall tests are significant, indicating that the model it is valid. These tests
evaluate the omnibus null hypothesis that all betas () are 0, with a level of significance a = 0.05, the following
results were obtained. Firstly, it was demonstrated that product innovation positively favors business survival
and that internal innovation expenses affect negatively the survival of companies, results are consistent with
research done that concludes that companies with substantial product innovation are less likely to falil,
because this type of innovation increases the company’s ability to create new business needed to improve
company performance (Wagner and Cockburn, 2010; Cefis and Marsili, 2012; Slater, et al., 2014). On the
other hand, internal innovation expenses also affect negatively the survival of companies due to the low
economic resources of many companies to promote R&D activities necessary to develop new products
required for companies” survival (Fontana and Nesta, 2009; Paunov, 2012).

Likewise, it was demonstrated that company size has negative effects on survivability, which suggests
that changes in company size reduces survival probability. Proving, for example, that when a company goes
from small to medium or medium to large, it is more likely to close down, such as Giovannetti, et al. (2011);
Stocker (2019) research, who concludes that the size effect is not uniform and may be nonlinear.

Secondly, in relation to the moderating effects, it was shown that the positive influence of product
innovation on survival increases when companies maintain cooperation agreements with universities. This is
because relationships with universities allow access to specific scientific knowledge, technical teams (such as
researchers) or new and sophisticated technological options, which favor the development and innovation of
products necessary to promote business survival (Frenz and letto-Gillies, 2009).

Likewise, the results show that there is a positive influence of process innovation on business survival
when organizations have employees fully committed to R&D activities with a doctorate degree. Since these
employees have the required knowledge and skills for the planning, development and coordination of many
of the innovations to be done efficiently and effectively (Heavey and Simsek, 2013; Sauermann and Cohen,
2008).

On the other hand, Figure 4 shows the probability of survival of companies in function of time. It is
observed that the greater the age, the greater is the probability of survival. Companies with 100 or more years
old were excluded from the chart, since that from this point on, the curve behaves asymptotically in the upper
axis of the probability and younger companies with less than 10 years of age show a low probability of survival.

From this age on, an accelerated growth is observed in the survival curve and after 50 years, the
probability company of survival is close to 90% (figure 4). For example, Mata, et al. (1994) argue that exit
rates are expected to decrease as companies mature, because the learning curve may take several years,
leading to expect much higher exit rates for a particular cohort in the first years of its life than for older cohorts
also operating in the same market at the same time period.

Figure 4: Company survival likelihood according to time. Source: Own elaboration.
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CONCLUSIONS

Numerous studies have analyzed the different factors that influence the survival of companies, where the
innovation is more significant because it is one of the most important determinants in company survival, but
the lack of consensus in the literature not allowed to investigate deeper the effect of innovation on company
survival. Also, according to a knowledge-based view (KBV), companies cannot innovate without acquiring new
knowledge with your employees, so, the training, professional training level of employees and strategic
alliances are the most important factors to acquire knowledge necessary to innovate, aspects that were
validated in this research. With respect to the training level of employees, the effect is undeniable with high
training level of R&D employees on company survival, the same as respect to strategic alliances collaboration
with the effect of strategic alliances that support R&D activities.

Therefore, this paper demonstrated that product innovation favors the survival of companies which is in
accordance with previous studies claiming that companies that innovate through the creation of new products
will have a greater market share and will grow faster than those that do not. This is mainly due to the fact that
the R&D activities allow companies to develop products that satisfy a need not covered by the market,
providing a clear competitive edge over time with more productivity and competitiveness.

On the other hand, it was shown that product innovation will increase a company’s survival when it
maintains a strong strategic alliance, particularly with universities, who are they strategic partners for access
to various key resources for innovation is possible such as researchers. Access to professionals with high
scientific knowledge, technical equipment or new technologies favor the development of new products, with
the advantage that relationship does not imply any type of commercial risk since there is a high degree of
confidence since universities’ interests are to develop new research products supporting continuous
improvement processes in companies.

In the same way, it was demonstrated that process innovation favors survival when companies have
doctorate degree employees committed to R&D activities, this is due to their great ability to generate innovative
solutions to arising problems in production processes. These findings are consistent with other research which
are described in the theoretical framework that demonstrated that the level of employee training contributes
to better company performance and survival because they are who really develop and make use of new
technologies, creating new products and improving processes.

In contrast, it was shown that internal innovation costs have a negative effect on survivability, since they
can generate liquidity issues and potential market withdrawal, upon inability to meet financial obligations or
targets. Therefore, some entrepreneurs access external capital to develop R&D activities in order to reduce
the risks associated with internal investment by sharing possible expenses with external investors, banks,
financial institutions and resources of universities and government for research.

Similarly, changes in company size reduce survival probability becoming a critical time period, because
these changes require improvements in the administrative and operational processes, reflected by the lack of
adaptability of many managers regarding the market and unknown conditions that not allow companies to
maintain its competitive edge and survive in hard times. It was also demonstrated that companies with greater
maturity show the greater probability of survival, because they have greater market consolidation along with
extensive experience allowing them to face the day to day circumstances.

The findings in this study have important practical implications at the business level in any type of
organization, especially in companies that need to create strategies to innovate and survive, such as SMEs,
so creating management policies to appropriate new knowledge and formalize strategic alliances decrease.
market risks and allow you to maintain a competitive advantage. Therefore, it is necessary to involve more
employees with Ph.D. and focus on R&D, due to its greater capacity to generate and implement creative
solutions to problems that demand data analysis and investigative processes with an innovative attitude,
demonstrable fact that the most innovative companies in the world invest more in hiring and training of high
level in its employees, achieving greater chances of success and survival.
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In this sense, invest in hiring Ph.D. It is one of the best investments for companies, as demonstrated by
the United States, which is one of the main generators of new scientific knowledge, given that by 2016, close
to 2 million full-time workers were researchers associated with companies and innovation generators. The
ideal for companies should be to achieve levels close to 1% of their workforce to be in a position to follow the
path marked by countries such as Denmark, Iceland, Norway, France or Germany.

Finally, the contribution more important to the literature of this type studies is to build new concepts in
regards to the factors that determine company’s survival based on the knowledge-based view KBV, even if
the results are conditioned by the source and amount of information used limited to the years taken into
consideration in the study and the approach used in measuring variables. That is why, it is recommended as
future lines of research studies that can cover a greater number of years of study to companies in different
environments and market conditions, especially in Latin American countries where there is a high mortality
rate of companies and a few levels of innovation such as hiring and staff with doctoral training.
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