
“Appraisal of the factors contributing to European small and medium enterprises
innovation performance”

AUTHORS

Michael Amponsah Odei https://orcid.org/0000-0001-9449-5750

Petr Novak https://orcid.org/0000-0003-4701-5755

https://www.webofscience.com/wos/author/rid/H-6527-2012

ARTICLE INFO

Michael Amponsah Odei and Petr Novak (2020). Appraisal of the factors

contributing to European small and medium enterprises innovation performance.

Problems and Perspectives in Management, 18(2), 102-113.

doi:10.21511/ppm.18(2).2020.10

DOI http://dx.doi.org/10.21511/ppm.18(2).2020.10

RELEASED ON Tuesday, 05 May 2020

RECEIVED ON Tuesday, 18 February 2020

ACCEPTED ON Thursday, 16 April 2020

LICENSE

 

This work is licensed under a Creative Commons Attribution 4.0 International

License

JOURNAL "Problems and Perspectives in Management"

ISSN PRINT 1727-7051

ISSN ONLINE 1810-5467

PUBLISHER LLC “Consulting Publishing Company “Business Perspectives”

FOUNDER LLC “Consulting Publishing Company “Business Perspectives”

NUMBER OF REFERENCES

49

NUMBER OF FIGURES

0

NUMBER OF TABLES

3

© The author(s) 2026. This publication is an open access article.

businessperspectives.org



102

Problems and Perspectives in Management, Volume 18, Issue 2, 2020

http://dx.doi.org/10.21511/ppm.18(2).2020.10

Abstract

Small and Medium Enterprises (SMEs) play a vital role in driving job creation and 
Gross Domestic Product (GDP) growth in all economies worldwide. Their increasing 
importance also means that they must be innovative enough to survive and be sus-
tainable, improve their productivity and competitiveness. It is pertinent for European 
SMEs to know the contributing factors driving their innovations, which will enable 
them to channel their limited resources to ensure they achieve their innovation goals. 
This paper examined the various factors that stimulate innovations within SMEs. Using 
the ordinary least squares regression analysis and data from the European Innovation 
Survey, the authors analyzed 296 European SMEs between 2011 and 2018. The results 
show that intellectual assets, financial support, firm investment, and human resourc-
es all significantly contribute to firm’s sales output across Europe. Conversely, it was 
found that financial support and innovation linkages were not significant predictors of 
firms’ innovations. The results are important for SMEs managers who are aiming to be 
innovative and improve their productivity. The study can serve as a practical guide on 
how SMEs can ameliorate their innovation potentials and activities. 
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INTRODUCTION

Globally, SMEs are considered as the engines for economic growth 
and development for both developed and developing economies. 
Many authors in their research found that SMEs contributed about 
60% to economic development and created about 95% of jobs world-
wide (Muriithi, 2017). According to Harvie, Narjoko, and Oum (2013), 
formal registered SMEs contribute about 33% to the GDP of develop-
ing economies. The business sector receives a massive boost owing to 
SMEs (IFC, 2010). Data in 2012 from 27 European countries indicat-
ed that SMEs in Europe constitute 99.8% of the business sector; thus, 
have reduced the unemployment rate to about 67% and contributed 
about 58% of gross value added in the European countries (Muller, 
Caliandro, Peycheva, Gagliardi, Marzocchi, Ramlogan, & Cox, 2015). 
SMEs contribution to the development of economies varies across 
countries, although developed economies benefit a lot more than de-
veloping economies in terms of job creation and contributions to GDP 
as a result of technological advancement and innovations. 

Companies are developing a new set of ideas, which is very important 
for economic growth and development (Carree & Thurik, 2006). In re-
cent times, knowledge production through research and development 
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is driving firm’s growth. Innovation is crucial to European firms because, through innovations, firms 
develop new products and services. Firms are faced with intense competition from domestic and foreign 
partners, and so are looking for ways to stay competitive and productive. The adoption of innovations 
positions the firms and gives them a competitive edge over market rivals. Although it cannot be dis-
puted that innovation of SMEs helps to be productive and competitive, policymakers in the European 
region are certain that innovation is highly beneficial. SMEs developing competitive advantage is very 
vital for product and service innovation, which will help generate revenue and improve productivity 
across the European region. SMEs will not survive if there is no continuous and sustainable innovation 
as this is the only way of providing a protective shield for companies to expand their new market share 
and to change consumers’ preferences (Ruediger Kaufmann, Tsangar, & Vrontis, 2012). This paper aims 
to examine the various determinants that stimulate innovations within SMEs across Europe. 

The rest of this paper is divided into five sections. Section 1 presents theoretical background on recent 
literature on factors influencing firm’s innovation. Section 2 talks about the source data, the variables, 
and method used for the empirical analysis. Section 3 illustrates the results and provides a detailed 
discussion in relation to other previous studies. Final section concludes the paper with limitations and 
implications of the study.

1. LITERATURE REVIEW

Globalization, as a result of competitive market 
in recent times, can be attributed to the techno-
logical changes in terms of product development 
for Small and Medium Enterprises (SMEs) and 
helps in building national economies worldwide. 
Although there are different literatures on inno-
vation, renowned economist Joseph Schumpeter 
played a vital role in using the concept of inno-
vation in his academic studies. According to 
Schumpeter (2010), capitalism will help trans-
form all economies and the transformation of 
industries will lead to job creation. Innovation is 
termed as employment of new improved method 
of product change, marketing such as branding 
or packaging, process, or business adaptation to 
both internal and external environments. In or-
der for innovation to be implemented successful-
ly, the specific target groups need to be reached 
in the targeted market to make economic impact 
(Adams, Jeanrenaud, Bessant, Denyer, & Overy, 
2016). Innovation needs to integrate firm’s busi-
ness strategy, organization of working environ-
ment, marketing ideas, factor people, and technol-
ogy in order for it to be considered as successful. 
SMEs are faced with numerous challenges, includ- 
ing having limited resources which seek to reduce 
their level of innovation performance expected of 
them in the society, although they have a new set 
of innovative ideas. This paper aims to examine 
various factors that stimulate innovations within 

SMEs in Europe. The study initially looks at the 
overall nature of innovation in Europe and some 
parts of the world. The later part focuses on SMEs’ 
position and their strategy adoption in the market 
based on measuring and evaluating their perfor-
mance within the environment. Many research-
ers have contributed to studies relating to factors 
affecting SMEs’ performance, such as Afolabi 
(2013) who studied the effect of SMEs’ financing 
on economic growth in Nigeria between 1980 
and 2010 using the ordinary least squares regres-
sion. Empirical studies were conducted from 267 
Spanish manufacturing SMEs by Bayo-Moriones, 
Billón, and Lera-López (2013) using the OLS with 
a result indicating a positive impact of ICT adop-
tion in the manufacturing sectors of the SMEs in-
volved in the survey.

Studying innovation seeks to explain why some 
SMEs innovate rapidly than others by identify-
ing various factors that help in their innovation. 
However, there have been major challenges iden-
tifying the successful determinants of firm’s in-
novation worldwide. Although there have been 
several issues connected with some of the factors 
contributing to high performance of firms, many 
studies fail to provide a more integrated frame-
work in the field of innovation. This is a result of 
higher expectations on the part of SMEs to pro-
vide good satisfaction to customers and achieve 
better revenue for firms due to several actors like 
networking with external institutions, which in-
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cludes academic universities, companies, and 
the general public in the area of operation cou-
pled with organizational policies. Such a form of 
collaboration provides a clearer picture of SMEs 
innovation activities. According to Cohen and 
Levinthal (1990), a research model on innovation 
was proposed for the comprehensive framework 
during a constant review and analysis of various 
studies on innovation.

After the proposed model by Cohen and Levinthal 
(1990), there have been some setbacks according 
to several studies reviewed. Despite the significant 
role of the innovative firms’ absorptive capacity, 
it does not consider the role of firms’ innovation. 
According to Limaj and Bernroider (2019), absorp-
tive capacity of firms adopting innovation refers to 
their ability to learn and use new ideas from their 
research through investment. In other words, it 
means firms use both tangible and intangible as-
sets of SMEs to acquire loans and adopt new tech-
nologies to implement new ideas for developing 
new products for higher revenue. Individual com-
panies cannot carry out innovations independent-
ly unless there is collaboration with some academ-
ic or research institutions as a result of high cost of 
technology involved and acquiring experts. This 
means that knowledge is fundamental for build-
ing companies and developing or improving new 
products. Furthermore, innovation is the ability of 
the company to generate new ideas for existing or 
new products. 

Innovation performance can be taken into consid-
eration from the quantitative point of view, turn 
over results, how efficient the firm can be, level of 
production of the SMEs sector, and the number of 
customers targeted. According to Zimon (2018), 
revenue generated, profit margins, cost involved, 
market share, and value are all considered quanti-
tative. Also, goals and mission achievements, lead-
ership style and employee behavior satisfaction of 
customers, product and process innovation are 
some qualitative approaches that can be employed 
to describe SMEs’ innovation performance.

Although it is not only studying the performance 
features of SMEs that matter the most, it is also 
important to focus on the factors that influence 
SMEs’ performance. In order for these firms to 
survive in each environment within the society, 

companies need to manage employees with the 
combination of physical and organizational assets 
effectively. This means that competitive advan-
tage will be developed on a long-term basis and, in 
turn, achieve high turnover. However, due to inad-
equate resources, firms need to find other means 
of achieving competitiveness and performance.

In general, the various factors can be classified as 
internal and external factors influencing SMEs’ 
innovation performance. Among the internal fac-
tors are size and age of the enterprise, human re-
sources and human resources practices, business 
networks, occupational health and safety precau-
tions, product, process, organizational, market-
ing innovation, leadership and planning, family 
ownership, and intellectual property. Although 
most of the reviewed articles analyze the differ-
ent aspects of organization’s internal and external 
factors to contribute to the performance of SMEs, 
other authors also consider macroeconomic fac-
tors to be critical to the general success of SMEs. 

Also, key factors contributing to SMEs’ innova-
tion performance in the external environment to 
the extent that they have a great impact on devel-
oping the business sector for the government in 
Malaysia (Li & Imm, 2007). Research conducted 
in the UK focused on innovation policy, which has 
a great influence on service performance of SMEs 
in the manufacturing sector (Vanino & Becker, 
2019). According to Cicea, Popa, Marinescu, and 
Cătălina Ștefan (2019) who reviewed a cluster de-
velopment policy on SMEs performance, while 
others reviewed the level of organizational perfor-
mance of 77 SMEs in Taiwan depending on the 
types of network relationship. Other authors also 
assessed direct investment impact on the perfor-
mance of SMEs in Taiwan (Lo, Chiao, & Yu, 2016). 
There are also studies, which blended both internal 
and external factors contributing to firm’s innova-
tion performance. According to Cicea et al. (2019), 
three factors influence SMEs’ degree of develop-
ment and performance: economic climatic condi-
tions on GDP and Gross National Product, as well 
as ability to invest; structural characteristics of 
economy with an influx of technology and inno-
vation: microeconomic conditions such as the sur-
vival rate of SMEs. Gupta and Batra (2016) ana-
lyzed 198 manufacturing firms in India and dis-
covered a positive relationship between business 
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orientation and firm performance, while environ-
mental contingencies were discovered to influence 
business orientation performance relationship. 
Many of these studies have developed different 
models to assess firms’ level of innovation perfor-
mance with the structural equation model, multi-
ple equations, and decision-based model (Mohnen 
& Hall, 2013). Similar studies were conducted on 
societal and environmental responsibilities, which 
increase business performance through “green 
practices” (Rekik & Bergeron, 2017).

All the literature reviewed factored SMEs’ perfor-
mance at the microeconomic level, but a detailed 
understanding could be explained by studying 
firm’s performance at the macroeconomic level. 
Studying at the macroeconomic level has more 
advantages since it takes all the determinants of 
SMEs innovation into account. SMEs’ innovation 
performance can be taken in three dimensions: 
the number of SMEs involved, the number of 
employees working for the firms, and the added 
value for firms. Osakwe, Verter, Bečvářová, and 
Chovancová (2015) analyze the influence of mac-
roeconomic indicators on SMEs’ growth in the 
Czech Republic and, based on their results, devel-
oped a concave relationship between growth and 
unemployment, which was a positive relationship 
between economic growth and development of 
firms, while finance used to support the SMEs sec-
tor had no significant influence.

A firm’s internal and external conditions affect the 
innovation due to the rapid changes in the operat-
ing environment, short product cycle, competition, 
and technological advancement (Ukko, Saunila, & 
Rantala, 2020). Innovation enables firms to meet 
consumer needs and capitalize on new market-
ing opportunities, which makes firms more com-
petitive to retain the market or obtain new clients 
(Bockstedt, Druehl, & Mishra, 2015). Funding is a 
major contributing factor to successful innovation 
within firms. According to Kamasak (2015), finan-
cial resources are main drivers for innovation, which 
can happen if SMEs implement new innovative ide-
as through modern technologies, and there is capac-
ity to grow. Innovation capacity is defined as availa-
bility of resources, structures needed to collaborate, 
and various methods to provide new solutions to 
existing problems within the firm and the external 
environment (Hagen, Denicolai, & Zucchella, 2014). 

The resources are made readily available when there 
are funds and skilled workforce for SMEs to carry 
out their activities successfully. Financial resources 
are required by all SMEs to begin their operation 
and expand in the area of operation. According to 
Kastrati (2015), firms need some amount of capi-
tal to adapt to new technologies irrespective of the 
firm’s size. However, the amount of funds to im-
prove the SMEs sector remained low.

Good innovation-friendly environment or con-
ditions encourage employees to be innovative by 
calculating and accepting the risk to help them 
adapt to personal and professional growth within 
their surroundings. Innovation-friendly environ-
ment involves innovation culture, which involves 
risk-taking, involvement of employees through 
creativity, and sharing of roles assigned to them. 
According to Kanu (2015), one of the elements 
that constitute innovation-friendly environment 
is safe surroundings that permit innovation pro-
cess. The impact of governmental policies such as 
reduction of corruption in the locations of SMEs 
contributes to high performance as they can oper-
ate without interferences (Kanu, 2015).

Human resources are known as one of the rele-
vant factors that predict innovation among firms. 
Human resource managers tend to play both di-
rect and indirect roles, which allow R&D through 
firm’s collaboration. Middle managers can help 
in the reinforcement of the company’s objective 
through communication, knowledge, and hu-
man capital skills, which will enhance innovation 
in the long run (Prokop, Odei, & Stejskal, 2018). 
Training of employees through knowledge shar-
ing and creativity inspires new ideas, which will 
be applied when it is well understood. The learn-
ing process from the human resource department 
involves the key elements that enhance productiv-
ity, which includes searching for skilled personnel, 
which in the long run contributes to both product 
and process development (Odei & Stejskal, 2019).

Well-established research systems available at the 
firm level can contribute to knowledge creation 
and its spillover effect of innovations. It is very 
expensive to develop new products and adapt to 
modern technology; hence, there is keen competi-
tion among firms to utilize resources and develop 
unique products. Most of these products are trade-
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mark in the company’s name to keep competition 
high due to high risk and cost involved (Ritala, 
2012). The in-house technological capability in-
volves intensive training of employees and must 
be a continuous routine. Joint research systems 
have given firms a greater competitive advantage 
against the procurement of new technology em-
ployed, which does not involve working together.

Formal and informal linkages are vital for firms’ 
innovations; they help to augment shortfalls in 
internal innovation. When firms cannot innovate 
from within, they need to form synergies with vi-
tal partners that can contribute and complement 
their internal efforts (Odei & Stejskal, 2019). In 
order for innovation to take place, firms need 
collaboration with firms R&D experts and scien-
tists from universities and other research organ-
izations. The research and development come up 
with new product models and design based on 
consumer preferences and economic factors. The 
values and norms in an organization account for 
the need to collaborate with other firms for new 
ideas. The need for collaboration comes with new 
product ideas, new business strategic decision, and 
new process innovation. Collaborative research as 
a circumstance where “expert scientists and firms 
jointly commit financial, human, and physical re-
sources to a particular project”. As a result of high 
cost of conducting research, companies are work-
ing with research institutions to provide new ide-
as and designs for process and product innovation. 
Profits in the companies are channeled for this 
kind of development of the SMEs sector. 

Firms also need investment in intellectual assets, 
the design and technology, together with some 
laws that protect companies’ properties (Alikhan 
& Mashelkar, 2009). Intellectual assets played 
a key role in SMEs’ progress as they seek to ac-
knowledge product, process and marketing strat-
egies used by SMEs. The creative expressions of 
new ideas have been keen on the knowledge ac-
quisition for firms and expert scientists. This has 
created an enabling environment for competitive 
firms and a challenge for firms to innovate as well. 
There has been dynamism in economic, social, 
cultural, and political determinants to dialogue 
in case firms should have property rights issues, 
which has shaped the future of intellectual prop-
erty systems. Some authors claim that patenting 

has reduced collaboration between firms (Bruneel, 
d’Este, & Salter, 2010). This made more firms co-
operated with research institutions to avoid prob-
lems in the ownership of new ideas as a result of 
research (Etzkowitz & Ranga, 2015).

Firms need to invest in profitable assets required 
to increase growth and productivity. Investment 
in new machinery, knowledge production, human 
resources, and collaboration are companies’ main 
goal for expansion, to exploit economies of scale 
and bring down long-run average total cost. Firms 
can secure loans from the banks easily by using 
their fixed assets as collateral. These secured loans 
can be invested in hiring and training skilled per-
sonnel to contribute to firm’s growth and innova-
tions. These investments can also be channeled to 
fund R&D partnerships with research institutions, 
which can result in new knowledge production. 
Firm investment is very relevant to improving effi-
ciency through innovation and technological pro-
gress, which will lead to improvements in produc-
tive capacity in the long run. Furthermore, con-
sumers will always have a variety of new products 
on the market and so there is a need for firms to 
invest heavily if firms are looking to control the 
larger market (Lamprinopoulou & Tregear, 2011). 
According to Deschryvere (2014), firms’ invest-
ment in both process and product innovation re-
sulted in huge profit margins for SMEs in Finland.

2. DATA AND 

METHODOLOGICAL 

APPROACH 

For this study, the authors sourced data from 
the European Innovation Scoreboard (EIS). This 
is a survey conducted by the European Union to 
gather data on innovation activities of firms in all 
member states. The data constitute a comprehen-
sive yearly analysis of SMEs’ innovation perfor-
mance across the European Union member states, 
revealing the various factors that affect innovation 
creation at the firm level. The EIS divides the coun-
tries based on relative scores into four categories, 
namely innovation leaders, strong, moderate, and 
weak innovators. The EIS is designed to dissem-
inate innovation information according to sec-
tors, aspects of innovation development, innova-
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tion funding, collaborations for innovations, and 
the types of innovation. Numerous studies have 
used the EIS dataset to analyze firms’ innovations 
empirically, for instance, Marseguerra, Bragoli, 
and Cortelezzi (2019) used the EIS to assess the 
innovation performance of Italian SMEs. Jozsef, 
Balogh, and Torok (2018) also used the same da-
tasets to analyze the innovation performance of 
firms across European Union member states. 

The authors analyzed 296 SMEs that took part in 
the EIS survey between 2011 and 2018, using the 
ordinary least squares method (OLS). The OLS is 
a linear model used to estimate or model the re-
gression parameters by minimizing the sum of the 
squared residuals and a linear function represents 
the outcomes. The OLS was used because of the 
continuous nature of the dependent variable and 
continuous independent variables, which may be 
represented when there is a line of best fit. In case 
this relationship is linear, the result would be in-
terpreted using the equation of a straight line. It is 
also assumed that the relationship between firms’ 
innovations and the various factors that influence 
it is linear. The general formula of the OLS is pro-
vided by Craven and Islam (2011) as follows:

,
i i

y xα β ε= + ⋅ +  (1)

where y  – sales impact, α  – intercept, β  – con-
stant, 

i
x  – independent variables, ε  – .

The OLS has been widely used for similar empiri-
cal modeling, H.-C. Huang, Lai, and W.-W. Huang 
(2015) used the OLS to analyze open inbound in-
novation through simplified technology, which 
was a success for SMEs. Classen, Carree, Van 
Gils, and Peters (2014) also used the OLS to eval-

uate family and non-family SMEs and discovered 
that family SMEs perform better than non-family 
SMEs.

3. RESULTS 

The authors begin the study with a description 
of the correlation matrix used to measure the 
strength of the relationship between the depend-
ent variable and the covariates. The results of the 
correlation matrix are shown in Table 1. The re-
sults show that all the constructs used in the em-
pirical model have low coefficients, which means 
that they are not contaminated with potential 
multicollinearity issues. Also, the results of the 
descriptive statistics of the variables used in the 
empirical analysis are shown in Table 2. This ta-
ble provides imperative information about the fre-
quencies of the variables. 

The results show that about 43% of these firms 
have the human resources needed for their work. 
Furthermore, approximately 40% of these firms 
have well-established research systems in place 
that help in new knowledge production that is triv-
ial for firms’ survival. Again, about 43% of these 
firms operate in an innovation-friendly environ-
ment needed for successful improved innovation 
performance. It could also be seen that with regard 
to finance and support system, about 42% of these 
firms reported having financial support from dif-
ferent sources for their operations. Furthermore, 
about 47% of these SMEs invested in new process 
and product innovations. Concerning intellectual 
assets, about 35% of these SMEs invested in intel-
lectual assets related activities such as branding, 
design, knowledge, and technology acquisitions, 

Table 1. Correlation matrix
Source: Own calculation.

Variables
Human 

resources

Research 

systems

Innovation-
friendly 

environment

Finance and 

support

Firm 

investments
Linkages

Intellectual 

assets

Sales 

impacts

Human resources – – – – – – – –

Research systems 0.846 – – – – – – –

Innovation-friendly 
environment 0.710 0.736 – – – – – –

Finance and support 0.731 0.780 0.702 – – – – –

Firm investments 0.584 0.518 0.418 0.472 – – – –

Linkages 0.774 0.755 0.666 0.721 0.686 – – –

Intellectual assets 0.633 0.705 0.586 0.588 0.510 0.572 – –

Sales impacts 0.360 0.483 0.158 0.368 0.387 0.364 0.450 –
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etc. Concerning linkages, the mean results show 
that approximately 42% of these firms have estab-
lished innovation collaborations with other part-
ners. Lastly, turnover reports for these firms show 
that it hovers around 49%.

Table 2. Descriptive statistics of the variables

Source: Own calculations.

Variables N Mean Min Max

Human resources 296 0.431 0.064 0.908

Research systems 296 0.403 0.026 0.983

Innovation-friendly 
environment 296 0.431 0.021 1

Finance and support 296 0.420 0.004 0.904

Firm investments 296 0.465 0.050 1

Linkages 296 0.415 0.010 0.795

Intellectual assets 296 0.353 0.022 0.810

Sales impacts 296 0.490 0.149 0.879

Table 3 presents the results of the exploratory regres-
sion. First, Table 3 shows that the predictive power 
of the model is 0.387, implying that the combined 
effect of the covariates can predict sales outcomes 
(dependent variable), which was used to measure 
innovations by approximately 39%. This can be 
assumed for the model to have substantial predic-
tive accuracy (see Cohen, 1988). The results show 
a negative but statistically significant relationship 
between human resource and sales output, with a 
coefficient of –0.142. There is a positive and signif-
icant relationship between research systems and 
sales outcomes, with a coefficient of 0.405. There is 
a negative but statistically significant relationship 
between the innovation-friendly environment and 
sales, with a coefficient of –0.327. In addition to the 
above, the results point to a positive and significant 
relationship between firm investment and sales 
outcome, with a coefficient of 0.175. Furthermore, 
there is a positive and significant relationship be-
tween intellectual assets, with a coefficient of 0.178. 
There is a positive and insignificant relationship be-
tween finance and sales, with a coefficient of 0.088. 
There is also a negative correlation between linkag-
es or innovation collaborations and sales output.

4. DISCUSSION

The results point to a strong relationship between 
human resources and sales output. Employing 
skilled personnel is known to be a vital catalyst for 

successful innovations. However, the results rather 
contradicted this assertion. This means that when 
these SMEs employ skilled human and competent 
resources, it rather decreases their sales output. 
This result is shocking because educated or skilled 
personnel are known to be knowledgeable and can 
apply this knowledge in their work process and ac-
tivities, and this can affect the overall sales out-
comes and innovations. This means that a skilled 
workforce is a key rudiment for successful inno-
vation. The result contradicts other related studies 
conducted by González, Miles-Touya, and Pazó 
(2016) and Ramadani, Hisrich, Abazi-Alili, Dana, 
Panthi, and Abazi-Bexheti (2019) who found that 
SMEs investments in workers’ skills and their sub-
sequent training programs enhance innovation 
far better than engaging in R&D. 

The results point out that the research systems 
are a significant factor that can positively impact 
firms’ innovation potential. Firms that have effi-
cient research systems in place are very likely to 
be innovators because it can contribute to new 
knowledge production and dissemination (Gloet 
& Samson, 2020). The research system defines how 
firms can conduct their research. A well-defined 
research system serves as a framework to carry out 
research and use the results for further appropria-
tion. This implies that collaboration with research 
institutions for new ideas and market research 
contributes to new product development, which 
in the long run, helps SMEs to increase their sales 
output. The results confirm the findings of similar 
research carried out by Mullins and Panagopoulos 
(2019) who found that the provision of market re-
search helps firms in the development of products 
that turn to satisfy customers’ needs. 

The results indicate that innovation-friendly en-
vironment decreases the likelihood of improving 
sales outcomes. The result is contrary to the lit-
erature. The numerous innovation literature has 
proven that innovation requires the presence of 
rule of law, issues related to gender equality, polit-
ical and economic stability, and general access to 
information. However, the result has proven that 
when SMEs have a conducive innovation-friendly 
environment, it is not likely to spur their sales out-
comes. Similar research by Kanu (2015) contra-
dicts the finding that good governmental policies 
influence SMEs’ innovation performance. 
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It was established that when firms invest in their 
innovation activities, they are very likely to pay-
off significantly. This means that firms with larg-
er investment portfolios will have good strategies 
and policies. They will be able to channel these 
investments into their innovation activities and 
will be more likely to carry out advertisements, 
media production, and attractive packaging for 
their products. Lastly, they will invest in R&D 
and can use their asset for collateral in banks. 
They can equally channel these investments into 
human resource development and have a com-
petitive advantage over other SMEs. The result 
is similar to a research conducted by Gherghina, 
Botezatu, Hosszu, and Simionescu (2020) and 
R. Lee, J. Lee, and Garrett (2019) whose find-
ings indicated that investment in both process 
and product innovation resulted in huge profit 
margins. 

Based on the results, SMEs aiming to be innova-
tive can put in place to measure to invest in in-
tellectual assets and properties. This implies that 
intellectual assets play a major role in SMEs’ de-
velopment as they seek to influence incentives to 
innovators because it will help SMEs to be own-
ers of their invention or research. Also, intellec-
tual assets are keen on the progress of SMEs as 
they seek to acknowledge product, process, and 
marketing strategies, which instill trust and con-
fidence in customers. Similar research was con-
ducted by Alikhan and Mashelkar (2009). The re-
sult indicated that intellectual assets have a posi-
tive influence on innovation performance.

The results on funding for innovation activities is 
rather shocking because it proved not to be a sig-
nificant factor capable of contributing to SMEs 
innovation potentials. This implies that when 
these SMEs even have access to funding for their 
innovations, it does not necessarily translate in-
to successful innovation. This can be as a result 
that this funding is not enough, or these firms 
are not efficient in allocating these amounts. 
When research funds or budget of SMEs cannot 
undertake research-based innovations that are 
needed to boost their innovation growth, the 
lack of adequate financial support for R&D with-
in SMEs will impede innovations and negatively 
impact firms’ growth and productivity (Henry 
Junior, & Odei, 2018). Inadequate funding will, 

in the long run, affect the firm’s ability to train 
employees to apply modern technology, and affect 
expansion and infrastructure development. The 
findings contradict similar research by Kastrati 
(2015) who affirms that funds are needed for tech-
nological innovation. However, similar research 
conducted by Nylund, Arimany-Serrat, Ferras-
Hernandez, Viardot, Boateng, and Brem (2019) 
confirmed the findings that finance contributes 
negatively to SMEs innovation performance in 
Europe. 

Lastly, the findings also showed the absence of 
a relationship between linkages and sales out-
put. The result is surprising because innovation 
collaborations or linkages with other firms and 
other relevant partners were not significant. This 
means that firms do not benefit from these col-
laborations, which is known to create new ideas 
for both process and product development. Also, 
linkages are supposed to create expert scientists 
who will, in the long run, cooperate with the 
human resource department to train employ-
ees. However, the results show that this form of 
cooperation was ineffective. The results point to 
the fact that prevailing collaborations are not ef-
fective and efficient; hence, they do not exert any 
significant effect on the process, product, and 
sales outputs. The result contradicts Martínez-
Costa, Jiménez-Jiménez, and Dine Rabeh (2019) 
findings that R&D linkages have a positive influ-
ence on innovation. 

Table 3. Fixed effects parameter estimates

Name Estimate SE t p

Intercept 0.4903 0.00765 64.082 0.001***

Human resources –0.1417 0.07876 –1.800 0.073*

Research systems 0.4047 0.06736 6.007 0.001***

Innovation-friendly 
environment –0.3266 0.05101 –6.404 0 .001***

Finance and support 0.0882 0.06294 1.401 0.162

Firm investments 0.1750 0.05935 2.949 0.003***

Linkages –0.0117 0.06917 –0.169 0.866

Intellectual assets 0.1784 0.05266 3.389 0.001***

Model fit summary
Root MSE 0.132

– – –
R

2 0.387

Cronbach α 0.902

N 296

Note: Significance levels: ***P < 0.01, **P < 0.05, *P < 0.1.
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CONCLUSION

In this study, it was analyzed whether research systems, intellectual assets, firm’s investment and hu-
man resources drive innovation within European SMEs. Using the ordinary least squares regression 
model, this article analyzed 296 European SMEs. The findings of this study have an interesting conclu-
sion with previous related researches contradicting that finance and support are not relevant for SMEs 
expansion and technological innovation. Also, the result contradicts conclusions in previous studies 
that R&D linkages have a positive influence on innovation. Furthermore, the result supports previous 
findings that human resources are a key rudiment for successful innovation. Surprisingly, it was discov-
ered that conducting research in an innovation-friendly environment rather had a negative influence 
on firms’ innovation performance. 

The research result has also confirmed that firm investment had the highest effect on innovation perfor-
mance among SMEs. It is, therefore, recommended that these SMEs invest massively for high turnover. 
The result of the analysis has again indicated that research systems were also a significant determinant 
with a probable positive effect on SMEs’ innovation performance. Therefore, firms are recommended to 
intensify the partnership with research institutions for new knowledge production and dissemination 
either for new process or product development.

This paper also provides valuable insights for SMEs managers. Managers supervising their firms to 
achieving sustainable innovations may consider investing in research systems at the firm level to 
carry out the needed research that can boost their innovations. They may also consider making their 
workplace an innovation-friendly environment by fostering internal interactions and extending these 
interactions to other partners outside the firm, such as universities and other research institutions. 
From the policy perspective, the results of this paper can be adopted by firm managers and policy-
makers to improve the performance of SMEs to make them contribute effectively to job creation 
andhealth economics in general. This study assessed the factors contributing to SMEs’ innovation 
performance, and the results indicated that firm managers need to invest in human resources, in-
tellectual assets, R&D, R&D collaborations, and must operate in innovation-friendly environment. 
Policymakers are, therefore, encouraged to put measures in place that will facilitate knowledge pro-
duction and dissemination. This can be achieved through effective collaborations with regional ac-
tors in Europe. From the theoretical perspective, this study adds to the existing literature on SMEs’ 
innovation by showing that innovations within SMEs are likely to be spurred by investment in hu-
man resources, intellectual assets, and research systems. Therefore, for SMEs to be innovative, they 
need to consider these determinants. 

The main limitations of this paper lie in the fact that the results covered EU-wide studies. Hence, the re-
sults need to be interpreted with greater caution. One of the limitations is combining all the EU member 
countries as a single analytical unit. Thus, the authors cannot agree with the results that these determi-
nants influence innovation in each country. This is because the individual countries find themselves in 
different innovation milieu. Although, this article suggests that the selected determinants used in this 
paper promote innovation.
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