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Abstract:

1. Introduction 

The main aim of this paper is to demonstrate the ability of the enterprises in Serbia to use bank loans as a
source for financing new product development among other investment needs, and to examine the impact
of sources, conditions of such financing to business revenues and market success. I addition to the litera-
ture review, the next section describes the data, the methodology and empirical findings, discussion, con-
clusions and references used in the elaboration of the hypothesis. 

Driven by an increasingly competitive marketplace, the savviest businesses have been investing heavily in
corporate innovation as a kind of competitive intelligence that has given them what they need to operate with
poise and precision in recent years. Havas (2018) suggests that putting innovation alone as a business
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Motivation: Driven by an increasingly competitive marketplace, the savviest businesses invest heavily in corporate
innovation as a kind of competitive intelligence that gives a business what it needs to operate with poise and precision.
The strategy of investments in innovation by firms can potentially explain the heterogeneity of their income increase based
on market success. Such a stimulus for growth has been a motivation for the research question being examined in this
paper, namely the link between corporate financing and investment decisions of Serbian firms based on the bank loans
as sources of innovation and hence improved enterprise performance. The paper is based on the research of Hottenrott
et al. (2014), together with Ferrando & Preuss (2017) and Aerts & Schmidt (2008) concerning the relationship between
external finance and business innovation activities. This paper provides information about a bank loan as a financing
source that firms use to fund their innovative activities, with the research question whether that has the subsequent impact
on the company's performance. The idea of the paper is that investments of enterprises in innovation significantly affect
their revenue. Data: Empirical research was provided by a survey in Serbia in 2017. The sample comprised 152 enterprises,
mostly privately owned, of all sizes. Descriptive statistics: Cronbach's Alpha coefficient, regression analysis is used as the
research tool and method. The link between business finance and innovation, and furthermore the link between innovation
and income of Serbian firms have been investigated. Three groups of factors show that the degree of income and market
success of the enterprise increases with the level of investment in innovative activities. These are: sources of financing and
financing conditions as independent variables, and company's income revenues, as the dependent variable. Findings:
Firms that use bank loans as financial instruments for innovation activities and investments are more likely to develop new
products, methods and processes, and successfully increase their revenues and income based on developing this kind
of added value. The findings indicate that tangible asset investment of SMEs is positively related to the use of bank finance,
to new product development and to enterprise performance improvement. Contribution: Results of the research show that
financial investments in business innovation directly contribute to the business sector performance improvement. They also
demonstrate the theory of innovative enterprise, the significance of financing, and the impact of banking on the overall
development of the economy. The results point to the need for further research in the area of access to finance, as well as
in the parallel development of non-banking sources of financing.
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driver into practice aids the uncertainty inherent in a time of political upheaval. Improvement of innovation
performance at different levels, or national (regional) innovation systems are described by many authors, as:
Freeman (1995), Lundvall (1992) and Nelson (1993). Strategic performance management overall demands
an approach that is more oriented towards financial measures, whereas investments in science and tech-
nology are more the challenge of developed countries. According to Kim (2013) there is much to discover
and learn from the experiences of non-OECD countries, on which this paper presents some results of such
investments in SEE countries, mainly from the west Balkans. 

Innovation enterprises are the main force of technological innovation domestically. Recently, Serbia has
been characterized by rapid economic growth, has entered a new period of normality with moderate, sus-
tainable growth, ongoing optimization of the economic structure (however, not enough) and investment in
technology innovation. Under these circumstances, implementing innovation-driven development strate-
gies, supporting the development of innovative enterprises to accelerate the commercialization of scientific
and technological achievements and promotion of the transition to economic growth momentum are par-
ticularly important. The technology sector in Serbia exhibits a healthy degree of innovation such as several
health and agriculture sector technology hardware projects with success in commercialization, and soft-
ware development outsourcing companies. The number of support service providers for SMEs in Serbia
was estimated by the European Union to be about 500. During 2015 the government adopted a new National
Strategy for the development of small and medium-size enterprises. The problem that companies encounter
in seeking external sources of financing for their innovations is still serious and evident in ensuring capital
from favorable sources. This is an obstacle to the development and innovation of companies in Serbia, as
is a limited and expensive source of funding, linked to a number of problems: interest rate; collaterals; op-
erating costs; bank procedures. Companies most often use their own funds, including the common assets
of the owners and their families or friends in the early stages of the business, which are limited. SMEs in Ser-
bia can also apply for participation in the Fund for innovation activity resources, international programs in
the Seventh Framework Program, Eureka program, European Investment Bank programs, World Bank, Eu-
ropean Bank for Reconstruction and Development, etc., but the level of information about domestic com-
panies on possibilities of obtaining funds through these programs is extremely low. The use of alternative
securing funds such as venture capital funds, private investment, equity funds and business angels are not
developed enough in Serbia, nor is the collection of capital of the Stock Exchange, where the initial public
offer of shares is also problematic due to the lack of vision of these investment companies. Table 1 presents
the indicator scores for the innovation in Serbian firms in 2017, as an illustration of the general support to
business innovation in Serbia. 

Table 1: Innovation in Serbian firms, indicator scores (2017)

Source: OECD (2018). Competitiveness in South East Europe.

Frameworks to support innovation in firms are still at an emerging stage in SEE countries, as can be seen
in Figure 1, their average scores ranging between 1 and 2. Their quantitative indicators indicate a very low
capacity for innovation, limited company spending on innovation and access to loans (Grozdanic et al.,
2012).
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Figure 1: Business expenditure on RDI in SEE, 2010-2016
Source: European Commission (2017). European Innovation Scoreboard 2017

Firms in Serbia reported 10% of their sales originate from innovative products in 2016 (EU-28 average
15%, European Commission, 2017).

Figure 2: Firms introducing innovations in SEE, 2016
Source: European Commission (2017). European Innovation Scoreboard 2017

Table 2: Serbia, Types of business Innovations, 2014-2016

Source: Statistical Office of the Republic of Serbia. (2017).
Science, technology and innovation statistics. Statistical Release, 197/IA01.

Although Serbia has accepted the National Strategy on Scientific and Technological Development for the pe-
riod 2016 – 2020, it can be concluded that the excellence of scientific research and its relevance to the eco-
nomic and social development of the country and society as a whole are not sufficiently supported through
the system of research funding. Also, there are still no adequate financial instruments, nor the institutional
framework for linking science with industry and the public sector. The system of management of the scien-
tific and innovation systems is not sufficiently effective, and there is little coordination of work in the relevant
institutions and different stakeholders. The lack of adequate human resources in scientific research organ-
isations, industry and the public sector is also evident, and there are also no long-term measures to ad-
dress this problem.
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2. Literature Review

Definition of innovation and performance. Schumpeter (1934) had a broader view of innovation. He in-
cluded the opening up of a new market, the conquest of a new source of supply of raw materials or semi-
manufactured goods and the carrying out of the new organisation of any industry (creation of a monopoly
or breaking up of a monopoly). According to him, the cyclical process is almost exclusively the result of in-
novation in the organisation, both industrial and commercial. According to the Eurostat definition (OECD/Eu-
rostat ,The Oslo Manual, (2005), from the aspect that can be measured at the level of the firm, business
innovation means the implementation of a new or significantly improved product (goods or service), or
process, a new marketing method or a new organisational method in business practices, workplace or-
ganisation or external relations.

The transformative business processes, organisational planning and models enable an enterprise to oper-
ate better and be more efficient in the market, thus increasing its income. Innovation in the business enter-
prise sector is used in a different context to refer to either a new organisation, business model and process
or to an output. Activities include commercial innovation, as well as development, finance and strategy, and
firms’ innovation. Functional categories for identifying the type of business process innovations are presented
in the Glossary of Statistical Terms (Eurostat, 2018). As a special type of external finance related to innova-
tive activity, grants have received a great deal of interest in the literature. Generally, several country-level
studies of Carboni (2017), Savrul & Incekara (2015) have found that a positive impact on the level of innov-
ativeness of the economy can be observed due to the participation of the private sector in the financing of
R&D.  Czarnitzki & Lopes-Bento (2014), and Hottenrott et al. (2017), together with Ferrando & Preuss (2017)
are the authors whose research concerns external finance related to business innovation activities. The link
between corporate financing and investment decisions of European firms has been examined by Aerts &
Schmidt (2008). By using a multinomial fractional response model, the authors estimate the finance-invest-
ment link. Their findings indicate that SMEs’ tangible asset investment is positively related to the use of bank
finance, whereas internal finance is the preferred option for intangible asset investments.

How the results can be measured. For the purpose of measurement of innovation activities vs. perform-
ance, Adams et al. (2006), and Singer & Peterka (2012) all involve composite indicator usage for bench-
marking performance. Marinkovic et al. (2016) have focused on measuring outputs at the level of industry,
academia and government, but independently of each other and with much less systematic approaches.

The results of innovation performance measurement are presented through the European Innovation Score-
board (EIS), which provides data for international comparison, covers a relatively long period, has a strong
bias towards R&D-based innovation and focuses on inputs and activities, using the Summary Innovation
Index, the share of innovative enterprises, turnover from innovation, labour productivity etc. The mentioned
Manual provides the guidelines on the methods and questions to be included in innovation surveys. The im-
portance of measuring innovation performance, according to Ettlie (1983), can be seen through the infor-
mation derived from measurement as it serves as feedback on a firm’s current standing in innovation as
well as on showing a systematic process of continuous improvement. Without performance measurement,
the process of innovation will not be managed effectively and improvement will be sporadic. The innovation
performance measurement framework was presented in the research of Voss et al. (1993), Chiesa et al.
(1996) and Stosic et al. (2016). This methodology provides the benefit of being able to identify the processes
that drive innovation, combining the core processes (product generation, product development, produc-
tion process innovation and technology acquisition) with the enabling processes (leadership, human and fi-
nancial resource management, the adoption of systems and tools for innovation). The development of
performance measures for each of the processes of innovation is valuable in as much as the overall impact
of innovation on competitiveness can be assessed.

According to Jevtic et al. (2013), Grozdanic at al. (2012a) and Curcic et al. (2017) the ability to innovate has
a direct impact on the competitiveness of a firm and thus its performance. The connection of business in-
novation and the success of a company in the market has been discussed in literature. So, Ezzi & Jarboui
(2016) suggest that innovation is closely linked to business performance, as the production of new products
or processes strengthens a firm’s competitive position in relation to its rivals. Innovating firms are able to
achieve a larger market share and higher growth rates and profits; Dodgson & Rothwell (1994), Hoflinger,
et al. (2018), and Campart & Pfister (2013), have shown that the technological performance of the firm is pos-
itively associated with its market value. Franko (1989) and Dave et al. (2013) demonstrated the link between
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R&D expenditure and subsequent sales revenues of a firm.  Archibugi & Michie (1997) and VanderPal (2015)
have confirmed that investment in technology and performance are related.

The way of financing firm performance. The generation of innovation requires efforts starting from R&D,
development of new techniques and products to market penetration. One important element of the overall
process is the availability of either internal or external sources of funding. As the innovation imperative is
placed in the centre of the policy agendas of many emerging challenges in technology, the economy and
the environment, business innovations play an increasingly important role in all sectors. The mentioned
Manual opened the way for measuring key dimensions of innovation and technology and encouraged the
systematic monitoring of investment in research and development around the world. A business enterprise
seeks to transform productive resources into goods and services that can be sold to generate revenues. La-
zonick (2002) provides explanations on the ways that productive transformation occurs and the revenues are
obtained. A company’s strategy, organisation and finance are, in theory, generic activities in which the busi-
ness enterprise engages. Through these resources investments are allocated to innovation, organisational
transformation of technologies and value creation capabilities in order to generate new products and serv-
ices for the market. From the time at which investments in productive resources are made to the time at
which financial returns are generated through the sale of products, finance is needed to sustain the process
of technology development and market assessment.

The Hypothesis of the research is based on the idea that a certain financial commitment can transform fi-
nance (in this case bank loan) into innovation. The allocation of funds, in the form of the so-called patient
capital, helped by internal strategic and organisational controls sustains the process of innovation until it gen-
erates returns. The distinguishing characteristics of a particular industry derived from its competitors, mar-
kets and its specificities, indicate where resources and finance should be allocated, along with how the
organisation of the company should be adjusted to achieve a successful innovation strategy. The income
that the innovating firm generates can be critical to sustaining its business, to make it grow or increase suc-
cess. Financial resources for the innovating firm not only fund new investment, but also enable the firm to
keep its learning organisation intact.

3. Materials

The purpose of this empirical research is to express the views of the representatives of enterprises about the
investments of bank loans in innovations and their impact on the income and business of the given com-
pany. The entire territory of Serbia was covered in 2017. The main hypothesis, an idea of the work, is:

H1: Business innovation investment affects the company's performance and increases its revenues
To secure sufficient evidence of the main hypothesis, empirical research was conducted by the questionnaire
tool examining the views of the representatives of 152 companies about the following input factors, which
are essential for investing banks' credit funds in business innovation and their further impact on the rev-
enues and business performance of the company itself:

− Group of factors: sources of financing of business innovations, includes the impact of:  the level of
loan funds required from the bank, the level of funds earmarked for investments in business inno-
vation, the development of new products and services in comparison to the total investment funds
in fixed and working capital in the company, human resource development and settlement of legal
obligations. This group of factors, abbreviated as “CFS”- company's financial sources, presents an
independent variable in this model; 

− Group of analyzing factors concerning the conditions for financing business innovation of the com-
pany includes: the level of interest rates, collaterals, credit repayment period, banking procedure,
the level of trust in the banking system and the availability of subsidized funds with tax incentives
for innovation. This group of factors, abbreviated as “CFC”- company's financial conditions, pres-
ents another independent variable in this model; and 

− Group of analyzing factors concerning the business revenues, abbreviated as "CR"- company's rev-
enues, one that includes: the level of finding clients, level of business competition, general access
to financial resources, costs of production of new products and services, and the level of corruption,
the level of investments in the country, presents a dependent variable in the model. 
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3.1. Data collection

Descriptive statistics of the research sample are presented in the following Table 3.

Table 3: Descriptive statistics of the research sample

3.2. Tools

In the research presented in this paper, statistical, mathematical and data collection methods were used. In
the collection of empirical research data, the survey method with questionnaire was used with the ques-
tions divided into three sections: details about the enterprise, characteristics of any bank loan as a source
of funding with conditions of the funding and factors related to the revenues. For obtaining key results the
following was used: Cronbach’s alpha coefficient to ensure consistency and a correlation analysis that de-
termined the interconnections between phenomena. In this case, the relevant phenomena were the com-
pany's sources of financing of innovation (“CFS”), conditions of financing (“CFC”) and business revenues
of the company (“CR”), as the result of the impact of these two variables. Also, regression analysis, linear
regression, ANOVA test, Person’s correlation were used for the interpretation of the possible links between
independent and dependent variables. A multiple linear correlation and regression analysis were further
used to show the influence of several independent variables of sources of financing of innovation and the
conditions of financing of innovations on the dependent variable revenues of the company.

3.3. Key findings

Independent variables in this research are:  the sources of financing (“CFS”, company financial sources) and
the conditions of financing (“CFC“, company financial conditions) the business innovation, and the de-
pendent variable is the company revenues ("CR"). Descriptive statistics of the analyzed model "CFS”, “CFC”
and “CR" are given in Table 4.

Table 4: Statistics for variables „CFS“, „CFC“& „CR“
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Level Sub-Level Count Prob 

The business sector of the company 
Production 106 0.6909 
Services 46 0.3091 
Total 152 1.0000 

The legal form of the company 
Private-owned 128 0.8421 
Part of a larger system 34 0.1578 

The respondent's position in the company 

Owner 48 0.3333 
Directors 31 0.4469 
Manager 48 0.1212 
Consultant 25 0.0984 

The number of employees in the company 
< 10 to 49 employees 95 0.6315 
from 50 to 249 employees 45 0.2894 
over 250 employees 12 0.0789 

The company's revenues origin 
Domestic market 125 0.8223 
Foreign market 27 0.1776 

The level of the company's income in 2017  

< from €100.000 40 0.2302 
from 100.001 to €500.000 44 0.2631 

from 500.001 to €2.000.000 68 0.4473 

The bank loan invested in the business innovation  
impact on company's revenues in 2017: 

Revenues increase 53 0.2894 
Revenues Sustainability 66 0.4013 
Revenues Decrease  13 0.3093 

Statistics 

 CFS CFC CR

N 
Valid 152 152 152
Missing 0 0 0

Mean 3.8575 3.7773 3.8701
Std. Error of Mean .05660 .05963 .07438
Std. Deviation .69779 .73522 .91708

 



The views of the respondents from the model created through the interpretation of Person’s correlation, are
given tabulated in Table 5. The directions of all possible links between independent and dependent variables
are positive, which means that there is a positive correlation between these variables (the positive impact of
the sources and conditions of financing the company’s innovation on the company’s revenues).

Table 5: Correlation coefficients  

The large variability is identified between the independent variables - the conditions of financing of innova-
tions ("CFC") and the dependent variable income - the business of the company ("CR") and amounts to
0.718 or 71.8%. Then comes the variability between the independent variable - sources of financing inno-
vation ("CFS ") and independent variables - the conditions of financing innovation ("CFC ") amounting to
0.543 or 54.3%. The variability between an independent variable - sources of innovation financing ("CFS")
and dependent variables - "CR”) amounts to 0.438 or 43.8%.

Multiple correlation coefficient r is 0.850, and multiple determinations of R amount to 0.722. This means that
72.2% variability of independent variable “CFS” and “CFC” impacts the dependent “CR” variable, as it is dis-
played in Table 6.

Table 6: Model summary

3.4. Multiple correlation and regression analysis for all three 
variables of the model "CFS”, “CFC” and CR"

The statistical significance score is shown in Table 7, by the ANOVA test of the main hypothesis, H: that
r2=0 is confirmed, because the statistical significance is [F (2,149) =193.265 p<0, 0001].

Table 7: ANOVA for variables „CFS“, „CFC“& „ CR“

Table 8 specifies the size of the contribution of independent variables: "CFS”, “CFC" in the prediction of de-
pendent variable "CR". In this case, this most contributes to the independent variable- conditions of financ-
ing innovation ("CFC"), which is 0.788. On the basis of the obtained results, the H: can be confirmed: that
the levels of sources, and financial conditions for the company's innovation investments significantly affect
the business of the company and its respective revenue increase.
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Table 8: Coefficients for variables „CFS“, „CFC“&„CR“

For the compilation of the regression equation, the non-standard coefficients from (Table 8) are used and
the equation reads (1) and (2):

(1)
or

(2)

In diagram 1, Partial diagrams of regression equations for the formed model "CFS, “CFC and “CR" are given,
and in diagram 2. Multiple regression equation for the formed model "CFS”, “CFC“& “CR" is given.

Diagram 1: Partial diagram of regression equations of influence for 
the formed model "CFS”, “CFC” and “CR"

Diagram 2: multiple regression equation for 
the formed model "CFS”, “CFC” and “CR"
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Discussion and Conclusions

In this paper the results of the empirical research on the attitudes of 152 companies in Serbia in 2017 on their activity of
financing innovation from bank loans and the impact of these investments on increasing revenues are presented. The re-
search involved owners, managers and consultants of manufacturing companies of all sizes. Among them there were 46
companies from the high-tech sector. The effects of 3 groups of factors in these investments were divided into sources of
financing, terms of financing and income of enterprises.

The results of the research confirmed the validity of the scientific hypothesis of the work, determined on the basis of the
statistical significance analysis by the ANOVA test of the hypothesis that r2=0, and the statistical significance which did not
exceed the limit p<0.0001. H: can be confirmed: that the levels of sources, and financial conditions for the company's in-
novation investments significantly affect the business of the company and its respective revenue increase.

Since the development of new products, business models, organizational and modern production processes are crucial
for improving the competitiveness of the economy, investment in innovation within the business sector is extremely im-
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