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The article describes a research study focused on determining the level of social support for innovative
activities. Based on a questionnaire survey and in-depth interviews conducted among engineers
working in the United States and in Poland, data was obtained to determine the level of social
acceptance and the level of support from third parties and institutions encouraging innovative
activities. Conducting a comparative analysis of innovation support in the United States and Poland
made it possible to learn about the social climate strengthening and inhibiting innovative behavior in
both countries. An important element in the aspect of social acceptance is the perception of innovation
from the perspective of corporate social responsibility, responsibility of business leaders and engineers

as well as sustainable development.
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1. Introduction

One of the most important questions regarding innovation
in Poland is why, despite highly developed human capital and
a large number of young relatively well-educated people,
innovation is so low in Poland. This state of affairs can be seen
mainly as a result of low effectiveness of public institutions
and the lack of a good and effective organizational and
institutional environment. According to the authors, the reason
for low innovation in Poland are the shortcomings of social
capital, and its deficit. This is becoming a more and more
serious barrier of development and it may result in a slowdown
in growth along with the depletion of other sources of
development, primarily based on human capital and low labor
costs (Rogers, 1962). Rogers identified the factors
determining the pace and universality of innovation.

The properties of innovation affecting the climate (pace and
range) of dissemination include:

e Relative advantage - to what extent is the innovation
better than previously used solutions? This advantage
may be of various types, economic reasons and lower
costs, as well as the prestige associated with the new
solution may also be important.

e  Compatibility - depending on the nature of the innovation,
its compliance with values, past experiences and
behaviors, as well as with the needs or with the
technologies already used .
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e Complexity- the difficulty of using and understanding
innovation.

e Trialability - is it possible to try and experiment with an
innovation before deciding to adopt it?

e Observability - the visibility of innovation for other
people, which is important for the speed of dissemination
of information about innovation, the creation of fashion
and the demand for a given innovation.

e Re-invention - the possibility of varying the application
and adapting the innovation to one's own needs.
Innovations are not always used in accordance with the
assumptions of their creators. Sometimes innovations
themselves have to be reinvented and change in order to
be disseminated.

Innovation diffusion occurs between individuals in the
social system and the social environment. Communication
between individuals affects how quickly innovation spreads
and when individuals will adopt it. This social environment is
important at all stages of innovation adoption, but especially
from the stage of persuasion, through decision and
implementation, to confirmation (Valente, 1995). An
important factor determining the pro-innovative climate is
social capital. Social capital and the resources functioning in
the social network facilitate the flow of information. Social
relationships provide an opportunity to influence people who
are important in initiating pro-innovation activities. Social
relationships can also serve as social references. Social
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interactions will often be in the form of social support, shared
interests, belonging to the same group etc.

Support from other people around us (family, friends, co-
workers) is important for the success of any task or initiative.
This is especially true in the case of innovativeness and
entrepreneurship because of the high amounts of internal and
external resistances associated with innovativeness and
entrepreneurial initiatives. Direct and indirect social support
for innovativeness can encourage and enhance innovative
behavior.

The concept of innovation is at the heart of the "sustainable
development" approach whose main task is to ensure the
future. This approach is based on taking actions aimed at
meeting the present needs, while taking under consideration
the limitations of the negative effects of these actions on future
generations. To achieve sustainable development, the
consistency of three key elements is necessary: economic
growth, social inclusion and environmental protection. These
key elements are interconnected, and they are all vital to the
well-being of individuals and societies as a whole. The defined
goals of sustainable development and tasks related to them are
global in nature and can be implemented all over the world.
Of course, it is necessary to adjust these measures, considering
the different conditions within individual countries, their
possibilities and level of development as well as the
compliance with national strategies and priorities. However,
an important element is a comprehensive approach to the tasks
related to sustainable development and its implementation to
the farthest possible extent by individual entities.

2. Aims

The main goal of this article is a comparative analysis of the
social support for innovativeness in the United States and
Poland. The social support for innovativeness can either
enhance or hinder innovative and entrepreneurial behavior. A
good understanding of the social support for innovativeness in
entrepreneurship is essential for identifying the best practices
enhancing an innovative mindset. This is important from the
perspective of managing an innovativeness network.

The idea and tasks of sustainable development constitute the
basis for searching for new innovative activities in every
possible field. The motivation to support innovation in terms
of social responsibility is aligned with the 2030 Agenda for
Sustainable Development, defined by the United Nations.

3. Selection of the Research Sample

The data for the comparative analysis of the social support
for innovativeness was obtained from surveys of the
engineering workforce in the United States and Poland. The
research data were collected in Northeastern Pennsylvania
(NEPA USA) and the Slask Region (Poland). Practicing
engineers employed by the industry were the subject of the
survey. Based on the pilot study, the questionnaires were
validated. The required number of the sample was calculated
to be ninety-two in each country. The number of engineers
surveyed in the United States and Poland was ninety-eight and
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ninety-two respectively. The data related to the number of
business incubator centers for one thousand residents as well
as the number of STEM (Science, Technology, Engineering,
Mathematics) graduates per one thousand residents per year
were obtained from statistical data available in both countries
(USA and Poland ).

Northeastern Pennsylvania (NEPA USA) and the Slask
Region (Poland) have had a similar pattern of industrial
development. Since the survey was limited to only those
regions, the results may not be applicable in other regions of
both countries. The conducted research is a pilot study and is
intended to answer whether and to what extent the climate
(social relations, social capital) influences the innovative
attitudes of engineers. Further research is needed in the United
States and Poland to assess the degree of influence of social
attitudes and individual support on engineers and their pro-
innovation attitudes. In the future the research will extend to
other regions and countries with a similar industrial
development pattern to identify more widely accepted best
practices.

4. Literature Review

The social climate of the support for innovativeness has
many faces. The business incubator centers in the United
States and Poland are forms of social support for
innovativeness and entrepreneurship (Al-Mubaraki et al.,
2017; Malecki, 2018; Hassan, 2020; Wolniak et al., 2019;
Hausberg and Korreck, 2020; Torun et al., 2018). Technical
education and a large number of STEM (Science, Technology,
Engineering, Mathematics) graduates are affected and linked
to social support for innovativeness and entrepreneurship
(Niittylahti et al., 2021; Saw, 2020; Aguilar and Turmo, 2019;
Garcia-Morales et al., 2021; Haviland and Robbins, 2021;
Grebski and Grebski, 2016; Grebski and Grebski, 2019;
Aguilar and Turmo, 2019; Garcia- Morales et al., 2021;
Haviland and Robbins, 2021). A social culture of respecting
and protecting intellectual property is also a another form of
social support for innovative behavior (Holgersson et al.,
2018; Grebski and Wolniak, 2018). Socially responsible
practices employed by industry greatly enhance social support
for innovativeness and entrepreneurship (Mahmud et al.,
2021; Zastemowski and Cyfert, 2021; Mulej et al., 2021;
Padgett and Moura-Leite, 2012; Fobel and Kuzior, 2019;
Mikhnevych et al., 2020; Kuzior et al., 2021).

Although it is an undeniable fact that innovation is the basis
of development for companies, the managerial approach to
implementing innovative projects still has an untapped
potential (Yuan and Chen, 2015). The conducted data analysis
suggests that new innovative solutions (organizational or
technological) are key factors in the implementation of
development strategies for modern knowledge-based
enterprises (Alheet et al., 2022). These activities are carried
out mainly through the implementation of the concept of
learning organizations, and therefore are related to the
acquisition of innovative knowledge, its dissemination and
use (implementation). These activities are aimed at increasing
the efficiency of the processes within the organization as well
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as the development of innovative products that are offered to
customers (Bao et al., 2012).

The authors of this article emphasize the important role of
innovation in the processes aimed at sustainable development.
Innovative  activities constitute the basis for the
implementation of the sustainable development goals, on the
enterprise scale as well on the local and global scale (Nill,
Kemp, 2009; Lioutas, and Charatsari, 2018; Klewitz, Hansen,
2014; Fu, 2021). The research analysis clearly shows a direct
relationship between the development of companies
(introducing new products to the market, creating new internal
processes) and innovation orientation. In addition, the concept
of sustainable development is part of the development strategy
and constitutes the basis for the determinants of the research
conducted. Important elements in the field of innovation
focused on sustainable development should not be omitted and
concepts related to the ecologies and waste management
conditions should be included in the development strategies of
companies. These issues are subject to a number of obligatory
legal requirements, and thus become the basis for the search
for innovative solutions that will not only constitute the basis
for the company's development but will also be solutions with
global applications (Horodynska, 2017; Kirikkaleli and
Adebayo, 2021). All these observations clearly indicate that
innovation is the main driver of economic development, but at
the same time it is also becoming the main cause of
environmental degradation (Hall and VVredenburg, 2003).

5. Environment of Innovation

The model of the production system environment according
to Durlik (Durlik, 1995) was adopted as the starting point for
the analysis of the innovation environment. This model
assumes a two-stage production system environment. The
same division was also adopted for the innovation
environment, assuming the hypothesis that the
enterprise/place of business activity is the central element for
initiating innovation. The environment of the first level
(internal) of innovation, was assume to be the area directly
related to the place of work within the enterprise/organization.
The group of climate determinants for first level pro-
innovation activities includes: organizational creativity,
leadership style, culture of innovation, quality of human
resources, motivation system, type of strategy, structural
connections and training system.

A very important factor influencing innovation in the
workplace is the mutual relations between employees inside
the organization as well as relations with the external
environment. In the case of the second level (external factors)
of the environment, we can distinguish factors directly
influencing pro-innovative activities through the tax relief
system (tax system) or the availability of financial support for
innovative projects. Adequately prepared research facilities,
including well-educated employees, are also a very important
pro-innovation factor.

Education system

R&D facilities

Tax system

Freedom of economic

Culture of Innovation
Quality of human resources
Motivation system
Type of strategy
Structural links
Training system

F——— e
| EXTERNAL FACTORS I

Shortage of Lack of Competition INDUSTRIAL Financing innovative Technological

skilled workers manpower level industry projects change
F————— ——

INDIRECT | INTERNAL FACTORS I DIRECT

Le———— - Tax credits for innovation

Education Creativity of the organization activities

Science Leadership style

Projects for financing
innovative activities

Government support through
pro-innovative programs

Epidemiological situation

activity

Efficiency of government

INNOVATION

Sustainable development
directive

and local-government
administration

Increase in energy production

costs

Fig. 1. Two-stage model of the innovation environment
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We can also distinguish the importance of a properly
developed system of science education, available RandD
facilities, support of research centers and scientific
organizations. It is also important to involve the central and
local government administration in supporting innovative
activities and the people initiating such activities. We can also
include there all the factors that stimulate the workforce in the
so-called the external environment of the organization. We
also have a group of factors applying to a specific industry or
the entire sector of the economy. Such factors may include:
the level of competitiveness in a given industry, the
availability of financing for innovative sectoral or industry
projects as well as the availability of new technologies (BAT).

The stimulating factors are also economic factors such as
increases in labor costs, the lack of availability of
professionals, the reduction of costs of automation and
robotization of production systems (Ulewicz and Mazur,
2019). The other stimulating factors can be increase in energy
costs and financial support for activities intended for the use
of renewable energy (Ulewicz et al., 2021) or improving
transport as part of a smart city (Deja et al., 2021; Dzhuguryan
et al., 2021). Fig. 1 shows the two levels of an innovation
environment, considering individual groups of factors
determining and influencing innovation. It should be noted
that in the available literature there is very little information
on the analysis of factors directly influencing the innovative
attitude of a person/employee. The conducted research is an
attempt to initially assess the extent to which the social climate
influences innovative attitudes.

It seems that an essential element of innovation is an
extensive network of contacts, both geographic and
disciplinary. Going beyond the circle of narrow topics allows
for innovative use of known development/investigation
methods in new research areas, including biotechnology
(Skrzypczak-Pietraszek et al., 2019), management (Pacana
and Ulewicz, 2020; Ulewicz et al., 2020), machining
(Markovi¢ et al., 2021) or even designing comfortable
interiors in buildings (Majewski et al., 2020; Sikora, 2021) or
water resources management (Dobrzanski, 2021; Wojcicka,
2021). These problems are also noticed in the analytical and
design research of Industry 4.0 environments (Pietraszek et
al., 2020).

6. Experiment and Data Collection

Social support for innovativeness and entrepreneurship can
be broad and difficult to measure and assess. In the research
described in this article, the social support was measured by
the following:

1. Perception of innovative individuals on the support that
they are receiving from other people while pursuing
innovative and entrepreneurial ventures.

2. Perception of innovative individuals on their own
innovativeness skills and attributes.

3. Perception of innovative individuals on the development
of innovative skills and attributes.

4. Number of business incubator centers per one thousand

residents.
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(This describes the level of support available to
innovative and entrepreneurial people.)
Number of STEM graduates per one thousand residents
per year.
(The number of STEM graduates is affected by the social
support for innovativeness and entrepreneurship.)
The bar graph shown in Fig. 2 describes the educational
level of the engineering professionals in Poland and the United
States.
100

91 United States

80 70 m Poland

60

40

Number of individuals

20

7I

Elementary Secondary  Associate Baccalaureate Masters'
School School Degree Degree Degree

Ph. D.

Fig. 2. Educational level of surveyed engineering professionals

All the individuals have at least a Baccalaureate degree with
some of them having a Masters' degree. (22 in Poland and 7 in
the United States). The data presented in Fig. 3 contains the
employment background of the engineering professionals
surveyed.

60

51 United States

40 m Poland

40
25 53

20 15

A

Other

Number of individuals

11 19

Service Sector

5 4

Healthcare

Research &
Development

Manufacturing

Fig. 3. Types of industry where the surveyed engineers were
employed

Approximately 50% of the surveyed individuals worked for
research and development companies , while 25% work for
traditional manufacturing companies.

Fig. 4 contains the collected data related to the perception of
engineers on their own innovativeness. Fig. 4 also contains the
perception of engineers related to the support of their
innovative initiatives by other people. The numbers on the top
of bar graphs are the mean values from the responses. The
numbers in parentheses represent variance.

Engineers in Poland have higher confidence related to
innovativeness than their counterpart in the United States.
(4.84 compared is 4.45 respectively)

The individuals surveyed in the United States believe
stronger that their innovative behavior is supported by other
people (4.50 compared to their counterparts in Poland 2.38).
People in Poland do not believe that their innovative behavior
is supported by other people.
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4.84
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O 1
Are you an innovative

Do other people support your
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Significant difference at Significant difference at
a=0.05 a=0.05

Fig. 4. Perception of engineers on their own innovativeness as well
as the support that they receive from other people

Fig. 5 contains the data collected related to the perception on
how innovative skills are being developed.
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Rating0-5

system ability tobe  family and innovative other
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my people
Significant difference at a=0.05 employment

Fig. 5. Perception on the development of innovativeness skills

In the United States, the engineers who were surveyed
believe that their innovativeness was developed as follows:
(Scale: 0-5)

e Interaction with other innovative individuals (4.81)

e Influence of family and friends (4.71)

e Development of innovative ability during employment
(4.53)

e Educational system (4.20)

e Born with an ability to innovate (3.17)

In Poland the engineers who were surveyed believe that

their innovativeness was developed by the following:

(Scale: 0-5)

Developed innovative ability during employment (4.34)

Influence by family and friends (4.11)

Educational system (4.10)

Born with an ability to innovate (3.68)

Interaction with other innovative individuals (3.43)
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Fig. 6. contains an indirect assessment of the social support
of innovativeness by comparing the number of business
incubator centers per one thousand residents. The number of
business incubator centers (per one thousand residents) in the
United States is over three times higher than in Poland. The
availability of a business incubator center to assist innovators
and entrepreneurs is a form of social support for innovative
behavior.

5
USA
m Poland
4
2.98
3
2
1.25
1
0.0012 0.0043
O 1 ]
Number of Business Incubator  STEM Graduates per 1000

Centers per 1000 Residents Residents per Year

Fig. 6. Comparison of business incubator centers and STEM
graduates in United States and Poland. (per one thousand residents)

Fig. 6 also shows a comparison of the number of STEM
graduates (per 1000 residents/year) in the United States and
Poland. The number of STEM graduates (per 1000 residents/
year) in Poland is over two times higher than the number of
STEM graduates in the United States. The number of young
people pursuing STEM professions is often a result of the
social support towards STEM professions.

7. Results and Discussion

Based on an analysis of the collected data, it has been
determined that there is a difference between the social
support for innovativeness network in the United States and
Poland. There is stronger support for innovativeness and
entrepreneurship in the United States than in Poland. The
number of business incubator centers per one thousand
residents is three time higher in the United States than in
Poland. Innovative individuals in the United States have better
access to services provided by business incubator centers.

Innovative individuals in the United States feel stronger that
their innovative behavior is supported by other people. The
result of this assessment is 4.50 in the United States vs 2.38 in
Poland. There is a significant difference in the assessment
results (at a = 0.05). Innovative individuals in the United
States give the most credit for the development of innovative
skills and attributes to other innovative individuals with whom
they interact.

In the United States there are clusters of innovative people
leading to the development of innovative cities. In Poland that
phenomenon does not happen to that extent. In Poland the
most credit for the development of innovative skills and
attributes is given to activities associated with employment.
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The engineers surveyed in the United States assess higher
most of the individual components of the innovativeness
ecosystem where most of the innovative skills and attributes
are being developed. The components of the innovativeness
ecosystem which are assessed higher in the United States are
as follows:
e System of education
(4.20 in the United States; 4.10 in Poland)
e Influence of family and friends
(4.71 in the United States; 3.68 in Poland)
e Place of employment
(4.53 in the United States; 4.34 in Poland)
e Interaction with other innovative people
(4.81 in the United States; 3.43 in Poland)
The individuals surveyed in Poland believe stronger that
their innovativeness is a natural ability with which they were
born (3.68 in Poland and 3.17 in the United States).

8. Conclusions

There are significant differences in the social support for
innovativeness in Poland and the United States. According to
the literature analysis, social support for innovativeness
increases innovative behavior. The lack of social support can
hinder innovative behavior. A comparative analysis for the
social support for innovativeness in the United States and
Poland is important for the purpose of identifying the best
practices in managing the innovativeness and entrepreneurial
networks in both countries.

Research on the assessment of innovativeness levels is
based on interviews and surveys, which are the main source of
information on the approach of employees to pro-innovative
activities. Employees understand and support the tasks and
goals of pro-innovative activities. Employees also declare the
goals of sustainable development as the basis for the strategy
they undertake. Decisions related to pro-innovative activities
are determined based on a number of external and internal
factors of the organization. Those factors have influence on
the success of the adopted strategy.
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