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Abstract. Currently, innovation has become a key factor for the development of
a country and for each of the companies that comprise it, and it is essential to
mention the individual development of the human beings themselves, who con-
stantly seek to generate changes and adapt to the current context as a requirement
of globalization. Nowadays, we can find a large number of goods and services
that adapt to our needs in any part of the world without having to move from
our home; and despite being a great advantage, this situation is a direct threat
to business competitiveness. (Madero and Barboza 2015). This research aims to
analyze the factors that influence the perception of obstacles to innovation, why
some companies perceive more, or fewer obstacles and which sectors of economic
activity have more difficulties in innovating.

The research findings reveal the main characteristics that influence the percep-
tion of obstacles to innovation as it is; age of the company, business cooperation,
size and sector to which the industry belongs.
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1 Introduction

According to the neo-Shumpeterian theory, the analysis of innovation is considered a
variable of vital importance at the business level; if a study is carried out over time,
it can be considered that, in the 1980s, there was no emphasis on this aspect; but in
market and economic efficiency, while, in the neoclassical analysis, the decisions made
by companies to invest in research and development are prioritized, taking into account
their individual capacities and how these will allow the generation of new products or
services for society (Ferndndez 2015).

Now, companies face great challenges, one of the greatest is the existing competition,
according to Armijos, the competition will no longer be really defined according to the
size of the company, but according to the speed with which these respond to the business
macro environment and adapt to seize opportunities and mitigate threats, but this process
will only be possible if it goes hand in hand with adequate public policies that encourage
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and allow adequate development for the benefit of society and the defense of equity
(Guaipatin and Schwartz 2014).

Despite being a broad and necessary subject of study due to the great economic and
development benefits that business innovation implies, there is very little research that
analyzes the barriers that hinder business innovation and the existing variations accord-
ing to size and the limitations that companies face in order to implement an efficient
development that generates broad benefits (Holzl and Janger 2011). Enterprises that
excel in innovation face a pressing need to overcome barriers that limit their growth and
expansion; among these we can mention the cultural barriers that limit the development
of goods or services to be able to cover a specific market segment that demands according
to their desires and needs. (Zhao 2006).

This research aims to analyze the business, sectoral and regional factors that influence
the perception of barriers to innovation broken down into cost, knowledge and market
factors, in the context of a developing country such as Ecuador; In order to evaluate the
hypothesis, it can be stated that there are empirical studies that have been developed in
countries such as France and Italy that choose some factors mentioned in this study, and
this examination is based on the studies by Madeira et al. (2017), Castro et al. (2017)
and Holzl and Janger (2011).

The document is structured as follows: Sect. 2 summarizes the literature on obsta-
cles to innovation, Sect. 2.3 studies the factors that affect the perception of barriers to
innovation, Sect. 3 details the data source and models used for econometric estimation,
Sect. 4 analyzes the results of the econometric tests and finally Sect. 5 indicates the
general conclusions found in the study.

2 Review of the Literature on Barriers to Innovation

2.1 External and Internal Barriers to Innovation

Innovation is crucial to determine business growth and competitiveness (Mohnen and
Rosa 2002); The level of innovation varies from one company to another and is deter-
mined by several complex factors, which can facilitate and motivate the start of innova-
tion, or generate barriers (D’Este et al. 2012). These barriers can be classified as external
when companies acquire external resources or knowledge (Hadjimanolis 1999), accord-
ing to Holzl and Janger (2011) these barriers arise when the company interacts with
other companies, agents or institutions in the innovation procedure. The internal barri-
ers, associated with difficulties in implementing internal changes in their organizational
processes, according to Saatgioglu and Ozmen (2010) and (Hadjimanolis 1999) the main
ones are: lack of qualified personnel, lack of R&D, difficulty in controlling the costs of
innovation and financing innovation. D’Este et al. (2012) includes lack of funds, high
costs of innovation, lack of information about markets, and effective interactions between
innovation cooperation partners.

Innovative companies need to face these obstacles, to a greater or lesser degree
depending on their environment; however, there are companies that discourage partic-
ipation in innovation due to certain barriers involved, for this reason it is important to
distinguish the different types of innovation barriers for policy formulation and timely
action by management, according to Baldwin and Ozmen (2002) the perception of the
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importance of such barriers show that the greater the participation of the company in
R&D and other innovation activities, the greater the importance attributed to impedi-
ments to innovation. Certain barriers are not effectively perceived until the companies
face them and depending on the degree of innovation, the problem will increase (Galia
and Legros 2004).

According to the National Survey of Innovation Activities (NSIA) 2015, the bar-
riers to innovation are grouped into 3 types of factors (Factor costs, knowledge and
market), detailed in Table 2. Galia and Legros (2004), explore the factors that explain
the perception of obstacles to innovation faced by French manufacturing companies,
distinguishing between obstacles to innovation in proposed projects and obstacles in
abandoned projects. According to lammarino et al. (2009), the perception of obstacles
to innovation plays a key role in shaping the characteristics of the local technological
environment; the factors they analyze are: type of company, location of the company
and sectors of economic activity.

2.2 Factors that Hinder Innovation Activities

According to the NSIA (2015), within the cost factors, the following variables are con-
sidered: the lack of funds within the company, lack of external financing and the high
costs of innovation, the high costs of innovation, research and development activities
are considered to be the most important barriers to implement innovation in the com-
pany, preventing SMEs from financing activities related to innovation (Larsen and Lewis
2007). Public support through credits has contributed to the increase of R&D in investing
companies and others that wish to do so as well; having different sources of financing
can exert positive effects on innovation behavior.

In the Knowledge Factor, the following variables are considered: lack of qualified
personnel in the company, lack of qualified personnel in the country, lack of information
on technology, lack of information on markets, and difficulty in finding cooperation part-
ners. The lack of qualified personnel is related to the condition of the employee when
adopting innovation in the company due to the aversion to change (Rora and Nabila
2020), generating internal resistance and endangering the competitiveness of a com-
pany. According to Zwick (2002), a high level of employee resistance can be caused by
the perceived risk of job loss after the changes generated, which can be mitigated by
providing guarantees or compensation to employees. The lack of information on technol-
ogy and the market is a barrier to the development of innovative corporate processes, the
pressure that demanding and sophisticated clients currently exert on companies encour-
age them to compete and innovate (Amara et al. 2016); however, companies must know
their market and adapt to its current demands (Madeira et al. 2017). Establishing contact
with internal or external partners has an important influence on the innovative capacity
of companies to generate greater probabilities of introducing new products in the mar-
ket (Fukugawa 2006). Innovation cooperation with other companies can improve shock
absorption capacity and benefit from additional resources for R&D; but the difficulty to
find cooperative partners for innovation is a major barrier; however, there are companies
that successfully innovate without resorting to cooperation partners, which shows that
innovation strategies based on their capabilities are more significant (Freel and Harrison
2011).
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Finally, the market factor according to NSIA (2015) considers as elements: the
dominant markets for established companies and the uncertainty for the demand for
goods and services. The links between innovation and market dominance are more
complex and multifaceted than cross-sectional studies typically convey (Cohen 2010)
and economists have put forward a number of theoretical arguments giving different
and contradictory results about the effects of market structure on the innovation; Some
economists support Schumpeter who mentions that companies in concentrated markets
have a stronger incentive to invest in innovation because they seek to prevent other
competitors from entering. Porter (1980) mentions that the active pressure of rivals
stimulates innovation due to the fear of being left behind and the incentive to capture a
greater market share.

2.3 Factors that Affect the Perception of Obstacles to Innovation

Firm-level characteristics play a crucial role in shaping innovation activity across tech-
nology areas and industries (Archibugi et al. 2013). In this study, the following char-
acteristics are considered: size of the company, regional factors, sectors of economic
activity, export status, how old the company is, state of internationalization of the firms,
business cooperation and type of innovative company. Regarding the size of the com-
pany, according to Hadjimanolis (1999), small and medium-sized companies, even in
industrialized countries, face more barriers to innovation than large ones due to the lack
of internal resources, experience, technological infrastructure and inadequate policy;
SME:s in particular tend to use networking to overcome these barriers; The Schumpete-
rian hypothesis establishes that large companies are in a better position to be innovative
by taking advantage of market imperfections and can distribute the costs of innovation
in the production units (Castro et al. 2017).

In relation to regional factors, location plays an important role. The grouping of
certain regions can help companies improve their specific advantages as mentioned by
Suarez and Rama. The support in carrying out subcontracting processes, and the special-
ization of certain regions allows companies to save resources that can later be channeled
into R&D. Depending on the sectors of economic activity, according to the OECD
(2018), companies are classified as follows: depending on their activity; depending on
the sectors of high, medium, or low technological intensity, the capacity for innovation
does not depend only on the company per se, but also depends on the characteristics of
the sector in which it operates; market needs and other external factors. For Madeira et al
(2017), industrial companies perceive cost obstacles and lack of financing to a greater
degree and, according to Segarra et al. (2017), manufacturing companies tend to be more
sensitive to access to financing.

Regarding export status, according to Holzl and Janger (2011), exporting firms per-
ceive higher barriers to innovation than non-exporting firms, indicating that international
markets face severer innovation competition. Latin American exporters are less likely
to abandon R&D projects during a crisis (Castro, and others 2017). In relation to the
age of the companies, younger companies tend to seek new investment opportunities
and innovations, and challenging existing corporations (Archibugi et al. 2013). How-
ever, these companies tend to perceive more financial barriers (Segarra et al. 2017).
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Regarding the state of internationalization of firms, for [ammarino et al. (2009), multi-
national companies have high levels of accumulated competition, which makes them
more intensive in research. Being part of a multinational group reduces the perception
of barriers associated with the lack of technological and market knowledge (H6lzl and
Janger 2011), while companies that are part of a business group (national or foreign) per-
ceive lower barriers to innovation related to costs, financing, and market (Fuentes et al.
2018). The Schumpeterian approach emphasizes the bidirectional relationship between
multinational expansion and innovation. Business cooperation to innovate with other
companies and with institutions allows them to benefit from additional resources that
can be allocated to R&D (Castro et al. 2017); Ahuja (2000) mentions that cooperation
activities with other companies are opportunities to access complementary technological
resources that can contribute to the faster development of innovations, better access to
the market, economies of scale and scope, shared costs, and distribution of risks.

3 Methodology

3.1 Design and Sample

This research uses data from the National Survey of Innovation Activities for the period
20122014 (NSIA), which contains information on 6,275 companies in Ecuador. Of
these companies, 43.26% have perceived obstacles to innovation linked to factors: costs,
knowledge and/or market. These factors are classified into 10 variables; companies value
these variables as an obstacle according to their importance on a scale of high, medium,
low, and not experienced. From this scale, a dichotomous variable is constructed for
each obstacle based on the work of Holzl and Jiinger (2011), the variable takes the value
of one if the company considers the importance of the obstacle as high or medium and
the value of zero for low or non-experienced.

3.2 Procedure

To analyze the problem, dichotomous variables were created for each obstacle to innova-
tion activities and the model was run with the independent variables of interest that hinder
innovation activities included in the factors: company characteristics (company size, age
of the company, nationality, business cooperation, exporting companies, types of inno-
vative companies), sectors of economic activity (Extended Classification of Economic
Activities “ISIC”) and region (provinces of Ecuador).

In the methodology applied in the study, probit models were used. Each of the
factors that are perceived as obstacles to innovation constitute the dependent variables
and the independent ones are expressed in the following variables: characteristics of the
company, sectors of economic activity and region (provinces), the model expressed as
follows:

Barriers = (Company Size, age, Domestic Company, Foreign Company, Export,
Cooperate, Innovator, Sector, act, econ, Regions (Provinces)).
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4 Results

In the Ecuadorian context, a descriptive review of relevant data is carried out regarding
the barriers to innovation according to ENAI (2015), in relation to the importance of the
factors to innovation, the following factors are (Table 1):

Table 1. Obstacles to innovation

FACTOR High Medium | Low n/a.
Costs Lack of funds 20,85% | 24,49% | 13,41% | 41,25%

Lack of financing 16,57% | 14,66% | 13,24% | 55,32%

High Innovation Costs 29,69% | 21,58% | 11,71% | 37,02%
Knowledge | Lack of qualified personnel 10,79% | 24,05% | 19,67% | 45,49%

Lack of qualified personnel in the country | 8,77% | 16,94% | 19,48% | 54,81%
Lack of information about technology 11,16% | 23,09% | 19,48% | 46,26%

Lack of information on the markets 10,09% | 21,84% | 19,19% | 48,88%
Difficulty finding cooperation partners for | 12,27% | 12,41% | 11,27% | 64,05%
innovation

Market Market dominated by companies 18,90% |22,21% | 14,14% | 44,75%
Uncertainty in the demand for goods and | 18,01% | 24,60% | 15,06% | 42,32%
services

n/a (not applicable).

The factor that most hinders innovation activities for Ecuadorian companies is the
cost factor, 67.11% consider it high. Within this factor, companies consider the high costs
of innovation to be the most important: 29.69%. In the knowledge factor, the difficulty
in finding cooperation partners is considered to have a high impact at 12.27%; the lack
of qualified personnel, 10.79%; and in the market factor, 18.90% of companies consider
that a market dominated by companies has a high impact on innovation.

Subsequent, the probit regression models are applied to the cost, knowledge, and
market factors, perceived as obstacles to innovation.

V1 (Lack of funds), V2 (lack of financing), V3 (high costs), V4 (lack of company
qualified personnel), V5 (lack of qualified country personnel), V6 (lack of technolog-
ical infrastructure), V7 (lack of market infrastructure), V8 (partner cooperation), V9
(market dominating companies), V10 (demand uncertainty). D1 (Small business), D2
(Big company), D3 (company age), D4 (Domestic company), D5 (foreign company), D6
(Business cooperation), D7 (Cooperation institutions), D8 (Cooperation companies insti-
tutions), D9 (Exporter), D10 (non-innovative investor), D11 (Non-investor innovator),
D12 (Manufacturers_BIT), D13 (Manufacturing MBIT), D14 (Manufacturers_ MAIT),
D15 (Manufacturers_AIT), D16 (Knowledge intensive service), D17 (Service provider),
D18 (extractive sector), D19 (Building), D20 (Azuay), D21 (Bolivar), D22 (Caiar),
D23 (Carchi), D24 (Cotopaxi), D25 (Chimborazo), D26 (Oro), D27 (Esmeraldas), D28
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(Guayas), D29 (Imbabura), D30 (Loja), D31 (Rios), D32 (Manabi), D33 (Morona San-
tiago), D34 (Napo), D35 (Pastaza), D36 (Tungurahua), D37 (Zamora Chinchipe), D38
(Galapagos), D39 (Sucumbios), D40 (Orellana), D41 (Santo Domingo de los Tséchilas),
D42 (Santa Elena), Ob (Observations), R (pseudo R2), Log pseudolikelihood (log).

Depending on the size of the companies, large companies perceive fewer obstacles
to innovation due to lack of funds, lack of financing, lack of qualified personnel and
uncertainty in demand; and small-sized companies mostly perceive the high costs of
innovation as an obstacle. The age of the company has a negative influence on the
perception of lack of funds, lack of financing, lack of qualified personnel in the country
and markets dominated by established companies. Younger companies are more likely to
perceive obstacles to innovation compared to companies with more years of experience
in the market, older companies have opportunities to access financing, with personnel
who have managed to accumulate experience in the market. However, it is the younger
companies that are more likely to innovate.

Foreign companies perceive fewer obstacles to innovation. On the other hand, domes-
tic companies tend to perceive less the obstacles related to: lack of funds within the
company or group, lack of financing from sources outside the company and uncertainty
of the demand for innovative goods and services. Companies that are part of a business
group have fewer obstacles. Exporting companies are more likely to perceive obstacles
to innovation due to lack of financing from foreign sources, lack of qualified personnel
in the country, and uncertainty regarding the demand for innovative goods and services.
However, the results in the study are not significant. Future research should extend this
study. Regarding cooperation, companies that cooperate with other companies (clients
and consumers, competitors, suppliers and consultants) are more affected by: lack of
funds, high costs for innovation, knowledge factors, difficulty in finding cooperation
partners for innovation and markets dominated by established companies. Although
cooperation can create a competitive advantage for companies and institutions by par-
ticipating in cooperation networks, it works as long as selfish behavior is eliminated and
trust between partners is fostered.

Finally, companies that cooperate both with companies and with institutions tend
to perceive more strongly all the obstacles to innovation related to: costs, knowl-
edge and market. Since these companies cooperate with all possible partners, they
will encounter more obstacles, and the more cooperating partners intervene, the more
complex innovation becomes.

Investing non-innovative firms and non-investing innovative firms are less likely to
perceive obstacles to innovation than R&D innovating firms. By not developing their
own R&D, these companies do not experience the high costs that these activities gen-
erate. Regarding the sector of economic activity, manufacturing companies with low
technological intensity, manufacturers with medium-low technological intensity, manu-
facturers with medium-high technological intensity and the extractive sectors are more
likely to perceive obstacles to their innovation activities related to cost factors. In addi-
tion to these factors, manufacturers of low technological intensity and manufacturers of
medium-high technological intensity tend to perceive more strongly the obstacle of lack
of qualified personnel in the country. The results contrast with the literature reviewed,
where companies operating in the manufacturing sector are characterized by having
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a more technological nature, which leads to demanding economic resources, human
resources, and other specific materials. A greater evaluation of the obstacles is more
frequent in companies that belong to the most innovative sectors, or in those that have
greater adoption of R&D and technology.

Companies that belong to knowledge-intensive services and service providers tend
to perceive less the obstacles of lack of market information and markets dominated
by other companies compared to non-knowledge-intensive service companies. This is
because these companies develop innovations of a non-technological nature that are
oriented towards the market, so their innovations do not require significant resources.
Regarding the results of the province, the provinces that perceive the most obstacles
to innovation associated with lack of funds, high costs of innovation activities, lack
of financing, lack of qualified personnel, lack of information on technology, lack of
information on markets, difficulties in finding partners for cooperation and uncertainty
in demand are the provinces of Azuay, Cotopaxi, Chimborazo, El Oro, Esmeraldas, Loja,
Morona Santiago, Napo, Tungurahua, Orellana, taking the province of Pichincha as a
reference. On the other hand, the provinces that least perceive these obstacles are the
provinces of Guayas, Los Rios, Manabi, Pastaza and Santo Domingo de los Tsachilas.
Talented workers are attracted to regions with a good quality of life. Therefore, many
companies in certain geographical areas will perceive greater obstacles to innovation due
to a lack of qualified personnel. Provinces with more concentrated industries will tend
to have concentrated innovation. This concentration can occur in the following ways:
natural resources, scale, transport costs, intensive in R&D, intensive in skilled labor and
intensive in scientific knowledge.

5 Conclusions

The factors that influence the perception of barriers to innovation differ depending on
the types of barriers of cost, knowledge, and market. Large companies are the ones that
perceive the obstacles to innovation the least compared to medium-sized companies,
especially the factor that they perceive the least is the lack of qualified personnel linked to
theory. Large companies with their experience and know-how in the market tend to know
their labor market, which means that they perceive it to a lesser degree. These companies
have easier access to credit and capital, which justifies that they perceive these factors
less intensely. In relation to small companies, they perceive the high costs of innovation
more intensely. In relation to age, it is important to mention that as companies grow
old, they perceive fewer obstacles to innovation in relation to lack of funds, financing,
lack of qualified personnel, market dominated by established companies and uncertainty,
contributing especially to their experience.

Regarding cooperation, this is a factor that allows companies to benefit from addi-
tional resources that they can allocate to innovation activities, and, in the case of Ecuado-
rian companies, it is important to note that companies that cooperate with institutions
and other companies, they perceive more obstacles to innovation. Other important con-
siderations are that, in relation to non-innovative investment companies, they perceive
the cost, knowledge and market factor to a lesser degree, which is justified by the theory
that states that companies that do not participate in innovation processes tend to under-
estimate their obstacles. In relation to the sector to which a company belongs, the theory
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repeatedly mentioned that manufacturing companies perceive more obstacles related to
the cost factor. In Ecuador, this result is reiterative, but significantly in manufacturers of
low technological intensity. The justification is due to the fact that these companies, in
order to survive in the market, constantly need to invest in innovation, which entails a
demand for greater financing and investment.

Finally, it is important to consider that these analyzes, and contributions are for
a developing economy and provide an action guide for possible public policies that
can focus their efforts and actions to encourage and develop innovative activity in the
country. Future research should consider deepening the study of the barriers to inno-
vation, taking into account current market trends resulting from globalization and the
technological change itself that is affecting due to the constant updates and challenges
faced by companies in different sectors but that must be taken into account due to their
importance in business competitiveness. The limitations of the present study are related
to the database (ACTI), a survey that was applied for the last time in 2014 and there
is no current data available that allows for an in-depth investigation to obtain relevant
information applicable to companies.
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