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Abstract
Motivation: An important factor enabling not only survival, but also the development 

of enterprises operating in the modern economic reality are innovations whose implemen-
tation increases the competitive potential and determines the market position. However, it 
should be remembered that there are a number of limitations that are reflected in the level 

of innovation not only of individual entities, but also of the whole country. To increase 
the scale of investment in research and innovation, the state often becomes responsible for 

creating an appropriate support system associated with the creation of better conditions 
for implementing innovative solutions by shaping preferential and privileged operating 

conditions.
Aim: The aim of the paper is to analyze the innovative activities of enterprises and impact 

assessment of public financial support for their innovative activity.
Results: Public funding stimulates the innovative activity of enterprises, but does not sig-
nificantly increase their innovation. It is therefore important to match the co-financing 
of projects in the field of implementing innovation to the state intervention mechanism 

and to create support programs promoting projects with high innovation potential.
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1. Introduction

One of the factors determining proper functioning of modern enterprises 
is the ability to create and use innovations constructively. Effective innova-
tion management is a precondition of dynamic growth of economic entities 
and at the same time affects their competitiveness. Innovative activity makes 
enterprises adapt themselves better to their environment and respond rapidly 
to the growing needs and expectations of recipients. However, implementation 
of innovative undertakings requires ensuring adequate resources, including fi-
nancial ones obtained from various sources. One of them is enterprises’ own 
contributions coming from generated profits, but they are usually insufficient. 
Thus, enterprises are compelled to search for alternative funding sources for 
their innovative activities. However, deciding to resort to such options they 
must consider the availability of a given source as well as the cost of raising cap-
ital and its servicing. Banks often place many obstacles in the way of external 
funding, such as loans, for small and medium-sized enterprises so as to protect 
them from excessive risk accompanying innovation projects. Here, government 
support offers a great assistance. The possibility to use public resources, fre-
quently non-repayable ones, is an important stimulus for enterprises to resolve 
to implement innovative schemes. Taking into account that the level of innova-
tiveness in case of Polish enterprises is low, it is vital to define the significance 
of public support in their innovation activity.

The aim of the study is to evaluate innovative activity of enterprises cho-
sen with respect to the type and scope of their business, especially taking into 
consideration public support for innovations implemented in the years 2008–
2017. In this regard, having analyzed the level of structure and dynamics of both 
the expenditure on innovation and public support for innovative activity there 
was examined the relationship between the variables examined beforehand. 
Critical analysis of the published sources was used in the study, and in the em-
pirical part the authors employed simple statistical methods and the Pearson 
correlation coefficient enabling examination of the analyzed values. The anal-
ysis was carried out on the basis of data concerning the period of 2008–2017 
and provided by GUS (2008a–2017a) and UOKiK (2008–2017). Then, it was 
possible to evaluate changes in the trends of the examined values happening 
in the course of time.

2. Literature review

In the present day, innovation has become a key element of competitive ad-
vantage (Prokop & Stjeskal, 2017, p. 47). Introducing innovations in enterprise 
depends on innovativeness, that is capacity to participate in innovation process, 
made up of invention, innovation and diffusion. Innovativeness is ability to make 
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innovations real — constant creation of new solutions whose goal is to improve 
the quality of a given enterprise operation. Innovations contribute to an increase 
in the value and competitiveness of a company by improving quality, produc-
tivity as well as economic and financial performance, increasing customer loy-
alty, internationalization of activity or upgrading processes and management 
methods (Matejun, 2018, p. 5). Innovation is the one of key factor for the de-
velopment enterprise, without due to the industry or size (Krawczyk, 2017, pp. 
207–218).

It is frequently emphasized that the level of innovativeness in Poland is 
low. Some authors point to the barriers preventing effective commercialization 
of R&D results, which unfortunately sometimes do not meet the expectations 
of innovative enterprises (Chybowska et al., 2018, pp. 99–105). However, it has 
been stated repeatedly that the main barriers constraining innovative activity 
of the assessed enterprises include financial barriers (Zwolinska-Ligaj & Ad-
amowicz, 2018, p. 433). One of the preconditions for innovative undertakings 
to be implemented is the choice of a financing method. Innovation funding aims 
at acquiring financial resources necessary to bear the costs of implementation 
of specific innovative schemes. The chance of obtaining them as well as their 
volume and funding sources are determined by the size of enterprise, its type 
of ownership, the situation in its environment, but most of all, by the specific 
innovative undertaking (Kokot-Stępień, 2016, p. 18).

Enterprises may apply for various types of funds, the evaluation of which 
has been presented inter alia in publication Krawczyk-Sokołowska & Łukom-
ska-Szarek (2017, pp. 50–58). For the purpose of this paper, the research has 
been limited to public support for innovative activity comprising two types of ex-
penditures. The first type is budgetary outlays resulting from the use of various 
instruments such as grants, repayable advances, loans, guarantees or equity, 
whereas the other type relates to fiscal expenditures being the loss in budgetary 
revenues which come about due to taxes which have not been paid as a result 
of exemptions and tax reliefs.

One of the public policy tools used to foster innovation is state aid. Accord-
ing to article 107 (1) of the Treaty on the Functioning of the European Union, 
state aid is a transfer of state resources which constitutes an economic advantage 
that the undertaking would not have received in the normal course of business. 
The advantage is conferred on a selective basis and thereby affects competition 
and trade in the EU internal market (Kubera, 2016, p. 81). Therefore, state 
aid supporting innovation in enterprises is permissible only in cases of spe-
cific actions undertaken in connection with market failures inhibiting innova-
tion and when the benefits from public support exceed possible disturbances 
in competitiveness and trade among the EU countries. The obtained support 
strengthens the position of the enterprise, while reducing the profit on invest-
ments of competitors. Thus, when the scope of support is substantial it may 
make competitors limit their innovative activity and even discourage the very 
beneficiary of the support from taking on innovation projects (Choroszczak & 
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Mikulec, 2009, pp. 31–32). The control over appropriate allocation of public 
resources and support intensity is a significant factor in securing effective com-
petition and free trade on the internal market (Podsiadło, 2017, p. 67).

Public aid is a tool of economic policy, which, from the point of view 
of the protection of competition, is subject to a strict legal regime. On the one 
hand, these legal regulations control admissibility criteria, which must be met 
in case of public support, and on the other, they serve as the foundation of its 
application. The admissibility criteria concerning state aid in the European Un-
ion, including the rules pertaining to regional support for enterprises, have been 
presented in the work by Podsiadło (2016, pp. 771–781).

Each state aid interferes with the market mechanism. Therefore, it is of vital 
importance to monitor every granted aid. Such monitoring will help to observe 
what main directions this type of support follows, as well as changes in the allo-
cation of support in different years. The structure and dynamics of public support 
granted in Poland in the years 2008–2014 have been analyzed by Bartniczak 
(2017, pp. 40–47). Whereas, Przygodzka (2012, pp. 171–176) has examined 
the scope and structure of the said support as well as its impact on competition.

One of the types of state aid is regional support. It is granted to entrepreneurs 
operating in less developed regions in order to spur the economic growth there 
(Ambroziak, 2016, pp. 245–267; Bartniczak, 2010, pp. 20–23). Lewandowska 
& Stopa (2018, pp. 333–351) showed that institutional support systems mitigate 
negative consequences of the peripheral location of enterprises. Given that in-
novation is costly and SMEs are too weak in peripheral regions, they underlined 
that there is great need for reasonable and flexible institutional support systems. 
In addition, a positive impact of support institutions on enterprise innovation 
demonstrated Zajkowski & Domańska (2019, pp. 359–384) in the paper pre-
senting the most important aspect of the entrepreneurial ecosystem in a regional 
context.

Published sources widely cover innovation issues, but overlook the analysis 
of use of public resources in the process of financing them. What is generally 
discussed is what public support is about, conditions of admissibility of appli-
cations or just the scale and structure of the obtained public aid. Thus, the re-
search gap with regard to the relationship between public support and the value 
of expenditure on innovation incurred by Polish enterprises taking into account 
the scope and type of business has been filled with this study.

3. Methods

The tools employed in the research are quantitative methods. Using histor-
ical data, the authors attempt to identify the relationship of defined varia-
bles. They focus on statistical data published by the Central Statistical Office 
(GUS, 2008a–2017a) and the Office of Competition and Consumer Protection 
(UOKiK, 2008–2017). Both high usefulness and credibility are main qual-
ities of the publications issued by these institutions. Information with regard 
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to innovative activities undertaken by enterprises and public support for them 
comes from the annual reports released by GUS (2008a–2017a), while the data 
on public support was taken from the UOKiK (2008–2017) reports in the years 
2008–2017. Allowing for the fact that economic processes frequently have an 
effect or depend on one another, there will be examined the following research 
hypotheses:

 – Is there a correlation between the value of public support and the amount 
of expenditure on innovation?;

 – Is this correlation determined by the size of business?;
 – Is this correlation determined by the type of business (is it an industrial or 

service enterprise)?
To verify the above-mentioned hypotheses there will be employed a corre-

lation coefficient. The mathematical formula for this coefficient developed by 
Pearson is:
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where C(X,Y) means the covariance between features X and Y, SX
2 and SY

2 are 
the variance of the features X or Y, SX and SY are the standard deviation of X or Y.

The symbol for the Pearson’s linear correlation coefficient provides informa-
tion on the relationship direction of the examined variables, while the absolute 
value says a lot about its strength (Białek & Depta, 2010, p. 54). In this paper, 
covering the next ten years of the 2008–2017 research period, the variables are 
the value of innovation expenditure of Polish enterprises and the value of pub-
lic support for the innovations they implement. In addition, in the last part 
of the research, one of the variables is the value of public aid focused on increas-
ing the innovation activity of enterprises. In the published sources there are as-
sumed various ranges of the coefficient absolute value to assess the relationship 
strength. The article uses the scale proposed by Stanisz (1998):

 – |r|=0 — no correlation;
 – 0.0<|r|≤0.1 —faint correlation;
 – 0.1<|r|≤0.3 — weak correlation;
 – 0.3<|r|≤0.5 — average correlation;
 – 0.5<|r|≤0.7 — high correlation;
 – 0.7<|r|≤0.9 — very high correlation;
 – 0.9<|r|<1.0 — almost full correlation;
 – |r|=1 — full correlation.

It should be emphasized that the paper evaluates that part of the correlation 
between public support and innovation expenditure, which relates to expendi-
ture booked as pro-innovation, although it should be remembered that there is 
pro-innovation expenditure that is not recorded as such.
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4. Results

The extent of innovation activities depends in great measure on the scope of busi-
ness activity. Implementation of innovative schemes in case of large enterprises, 
having more access to various types of resources and more inclined to take risk, 
is much easier than in case of medium-sized or small ones. But, the demand 
to meet clients’ expectations, which are constantly growing or the fear of being 
left behind by competitors make enterprises introduce changes and implement 
innovative solutions notwithstanding their business size.

In Poland, the size of expenditure on innovation is not substantial (chart 1). 
In the examined period its value was trending alternately, reaching the lowest 
level in 2009 (PLN 30912.2 million) and the highest one in 2015 (PLN 43735.1 
million). The highest growth rate was reported in 2015 and 2012 (the expend-
iture increased by 16 and 15 % respectively, as compared with the preceding 
year). However, taking into account the first and the last year of the analyzed 
period the expenditure increased by 8% (from PLN 37948.4 million in 2008 
to PLN 41165.6 million in 2017). The biggest influence on the size of expend-
iture incurred in innovation is exerted by industrial enterprises implementing 
highly capital-intensive technological innovations. The expenditure incurred by 
this group of enterprises amounted from 61% in 2013 to 83% in the following 
year. As far as the business size is concerned, the major group in this field is 
large enterprises whose share of expenditures ranged from 67% in 2013 to 79% 
in 2016). The prevalent source of financing expenditures on innovations is en-
terprises’ own funds, which is often due to limited access to external means 
of financing, mostly bank loans and the high cost of their acquisition. Another 
option addressed mainly to medium-sized and small enterprises is funds from 
the national and the EU budget. Examining the data presented in chart 2 one 
may notice that in the years 2008–2014 public support for innovations grew 
regularly, while in 2015 this trend reversed, with a slight initial decline by 3%, 
but in the next year this type of funding dropped completely, by as much as 
71%. Undoubtedly, this was due to the completion of numerous undertakings 
co-financed by the EU budget under the Multiannual Financial Framework for 
the years 2007–2013 and the launch of the new one for the next seven years un-
der which many support programmes connected with the growth of innovation 
in enterprises were not fully set in motion. Fortunately, increasing the use of EU 
funds in the last year of the examined period, especially in the group of small 
enterprises, translated into increased expenditure on innovation. Industrial 
enterprises were the greatest beneficiaries of public resources coming from 
the government and the EU budget. Enterprises providing services benefited 
from public resources to a lesser extent because of lower spending on less costly 
innovations connected with marketing. Although one may notice the highest 
value of public support in case of large enterprises in some years, their share 
is inconsiderable, at times even faint after having studied the amounts of ex-
penditures on innovations implemented with the use of resources of this type. 
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In the years 2012–2014 the percentage of industrial enterprises which received 
public financial support on innovation was the biggest and amounted to 29.4%, 
while between 2011–2013 it was service enterprises that gained public support 
for innovation on the largest scale  — 22.4% of them. Both the sectors were 
mostly represented in this field by small and medium-sized enterprises. Ma-
jority of economic entities relied on public support obtained from the European 
Union, including the Seventh Framework Programme for Research and Tech-
nological Development of the EU and the Horizon 2020 programme (on av-
erage 20% of industrial enterprises and about 16% of service sector). As far as 
resources from the national institutions are concerned the central government 
resources were more frequently obtained in comparison to the local ones.

Once innovative activities undertaken thanks to public support have been 
analyzed, the basic part of the research consisting in verification of research 
hypotheses by means of the Pearson correlation coefficient can be commenced. 
The correlation results (table 1) for all enterprises, regardless of the scope 
and type of business confirm substantial interdependence between the amount 
of the obtained support and the value of expenditure on innovations. As the scale 
presented in this study shows the value 0.32 indicates an average correlation. 
Having taken into account the size of business, it turns out that in each case 
there is a positive dependence between the examined variables, but its value is 
varied. The correlation was almost full and the examined coefficient reached 
the highest value at the level of 0.92 in case of enterprises employing up to 49 
people. This signifies that public resources coming from the government budget 
and most of all from the EU budget affect in great measure the scope of innova-
tive activities of small enterprises and remain an important funding source. It 
should be emphasized that small enterprises, because of insufficient resources, 
especially financial ones, often decide not to undertake innovative projects, 
when not given public support. This results in the high interdependence be-
tween the examined variables. That is why, a number of structural funds desig-
nated to spur the growth of enterprises is connected with innovation process, 
and the resources from the EU are chiefly directed to small economic entities. 
It should be borne in mind, however, that enterprises do not receive the whole 
amount to apportion it as they wish. Moreover, the resources are transferred 
by way of advances or reimbursements of incurred costs, which means that en-
terprises must have sufficient own contribution. Thus, the main funding source 
as far as innovation is concerned is just enterprises’ own contribution. In case 
of enterprises employing between 50 and 249 people the strength of the re-
lationship is much weaker, and the level of 0.47 indicates an average correla-
tion. Without doubt, such a situation is due to the fact that enterprises willing 
to become more competitive through innovative undertakings do not make their 
decisions dependent on financial support from public institutions. Besides, very 
often the expansion of business goes hand in hand not only with the growing ac-
cess to various types of innovation funding but mainly with becoming more in-
clined to take risk. However, taking into consideration the whole sector of small 
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and medium-sized enterprises (SME) the examined value reached the level 
of 0.65 indicating a high correlation. Whereas, in case of large enterprises, 
the analyzed coefficient was slightly more than 0.17, reaching the line of a weak 
correlation. Though the amount of public support for this business group was 
the biggest, when compared to the value of expenditure on innovation, it turned 
out not to be so noteworthy.

Considering the type of business, it turns out that in case of industrial enter-
prises there was no correlation. The percentage of public support in the overall 
sources of financing expenditures incurred by industrial enterprises, which im-
plement capital-intensive technological innovations, when contrasted with own 
contribution or bank loans was at times just marginal. The situation looked quite 
different in case of enterprises from the service sector, as they were frequently 
interested in less expensive innovations concerning organization and market-
ing. The lower value of implemented innovations made for the fact that the share 
of public support in expenditures on innovation amounted even to 20% in 2012. 
This proves that the possibility to use public resources was a dominant factor 
in undertaking innovative activities by service companies. The relationship 
of the examined variables was high, as the correlation coefficient was as much 
as 0.72.

Intensifying the research and taking into account the size and type of business 
at the same time, we can see that the highest, because almost full relationship 
between the value of public support and the amount of expenditure on innova-
tion takes place in industrial and service enterprises employing up to 49 people, 
in which the correlation coefficient amounts to 0.95 and 0.92 respectively. As 
it has already been mentioned, in case of small enterprises the decision whether 
to undertake innovation projects in great measure depends on the possibil-
ity of co-funding of such activities with public resources mainly coming from 
the EU grants. The correlation was also high in case of entities employing be-
tween 50 and 249 people, although in case of industrial enterprises the correla-
tion coefficient amounted to 0.62 and was higher by 0.08 than in case of service 
companies. This indicates that in the whole sector of SME there is a positive 
correlation between the examined variables. Because the correlation coefficient 
reached higher values both in case of small and medium-sized industrial en-
terprises, the relationship between the value of public support and the amount 
of expenditure on innovation for the whole sector is very high, as it equals 0.78. 
The lower value of the correlation coefficient in case of medium-sized service 
enterprises translated to the weaker relationship between the examined vari-
ables, which for the service enterprises of the SME sector was equal to 0.65. 
The average correlation (0.55) also occurred in service enterprises employing 
more than 250 people, in which, because of the lower expenditure than in large 
industrial enterprises, the significance of this type of funding of innovative ac-
tivities was considerable. The situation looked entirely different in industrial 
economic entities employing more than 250 people. The research shows that 
there is a negative average relationship between public support and their inno-



  EKONOMIA I PRAWO. ECONOMICS AND LAW, 19(2): 291–304

299

vation undertakings (the correlation coefficient is –0.45). Out of all enterprises 
it is large industrial enterprises that incur the highest expenditures on innova-
tions, as they finance them, like all economic entities, mostly with their own 
resources. Long periods of examining co-funding applications and frequent al-
locations of public resources to smaller enterprises do not have a positive impact 
on the innovative activity of this business group. Moreover, the financial sup-
port instruments which are offered do not always suit their preferences or ab-
sorption ability. One must not forget about substantial limits in granting public 
support to large economic entities, which often have a strong market position, 
as granting of such support in any form always leads to the distortion of compe-
tition on the free market.

The main form of public support for business activity is the one which covers 
horizontal, regional and sectoral support. Within the framework of horizontal 
support, the financial resources, mostly in the form of grants, are designated 
to research, growth and innovation (chart 3). The value of support in this regard 
grew regularly till 2012 (more than a sevenfold increase from the level of PLN 
173.6 million to PLN 1298.8 million), then in the following year the trend re-
versed and remained unchanged till 2014 (initially the drop was 29, and then 
43%). However, in the consecutive year the level of horizontal support for 
the said projects started to grow again and this trend stayed the same till the end 
of the analyzed period, that is in 2017 reaching its peak — PLN 5017.5 million. 
Comparing the value of this support with the amount of expenditure on inno-
vation, one may notice a positive average correlation at the level of 0.46. Inno-
vative activities were also boosted within the framework of sectoral support, 
whose value was connected with granting public support co-funded from the EU 
resources mainly by the President of the Polish Agency for Enterprise Develop-
ment. Having taking into account the support obtained within the framework 
of programmes supporting innovative activity of enterprises and the amount 
of expenditure on innovation, it turns out that the correlation amounted to 0.61, 
which proves a high relationship between public support and innovative activi-
ties undertaken by economic entities.

5. Conclusion

Implementation of innovations requires substantial capital expenditures, the re-
turn of which can be expected only after a few years. Moreover, they involve 
a lot of risk, which makes for limited access to external funding sources. Fi-
nancing innovative activities mainly by means of own resources is reflected 
in the amount of expenditure on innovation. State aid may be a perfect solu-
tion in case of insufficiency of own resources, since they provide public fund-
ing and thus, boost innovative activity of enterprises. Although public support 
serves to prompt enterprises to undertake specific schemes, it is necessary 
to provide a level playing field for all market participants and to this end this 
type of aid must be under control.
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The possibility of obtaining public support has a positive effect on innovation 
activity, especially in case of small enterprises, which more than others need 
this type of aid to implement innovation projects. Their own resources are quite 
limited, and they face difficulties in gaining access to external funding sources. 
The existence of the relationship between public support and the amount of ex-
penditures on innovations has been proved by the analysis in which the Pearson 
correlation coefficient was used. In case of economic entities employing up to 49 
people this relationship turned out to be very high, both for industrial and ser-
vice enterprises. That is why, one may assume that the instruments of support 
granted to them were adequate and fit their capacities and needs. In case of me-
dium-sized enterprises the correlation was average, however, the correlation 
between examined variables was higher for industrial enterprises than for ser-
vice sector. Whereas, in case of large industrial entities the correlation was neg-
ative, which means that the instruments of support and enterprises’ preferences 
and capabilities must have been mismatched. Taking into account the public aid 
itself one could observe a positive relationship between its value and the amount 
of expenditure on innovations. It should be noted that the correlation in case 
of regional aid was much higher than in case of horizontal aid designated for 
strictly defined projects.
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Appendix

Table 1.
Correlation table of public support and the expenditure on innovation

Correlation
Type of business

Total
industrial services

scope of business

small 0.95 0.92 0.92
medium 0.62 0.54 0.47
SME 0.78 0.65 0.65
large –0.45 0.55 0.17

total 0.00 0.72 0.32

Source: Own preparation based on GUS (2008a–2017a).

Chart 1.
Expenditures on innovation in Poland in years 2008–2017 (in mln PLN)
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Chart 2.
Public support for innovative activity in years 2008–2017 (in mln PLN)
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Chart 3.
Public aid for innovative activity in years 2008–2017 (in mln PLN)
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