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Abstract

The study entails an examination of the factors needed for the emergence of busi-
ness innovation, in the context of a developing economy, based on representative
data from the Global Entrepreneurship Monitor 2021. Drawing on the theories in
the literature, the impact mechanism of the entrepreneurial innovation develop-
ment in our model has been assumed to involve a three-sided impact. The study
builds on the entrepreneurial side effects, based on the classical Schumpeterian
theory as well as incorporating the enterprises’ productive-side effects into the
model, defining the model as resultant from socioeconomic macrocontext effects.
The analysis of our model has been tested and analyzed using partial least squares -
structural equation modeling and the necessary condition analysis. Our results
show that business innovation requires not one factor, but a combination of factors.
The system needs visionary entrepreneurs, who can stimulate innovation, along the
concept of sustainability. An economically prosperous business with international
connections which views challenges as opportunities, however, also constitutes an
important factor providing proper framework for new products and services. Ade-
quacy of the socio-economic macro-context is essential as well, as it too contributes
to the development of entrepreneurship and thus to the creation of entrepreneurial
innovation.

Keywords: business innovation, entrepreneurial innovation, technological innova-
tion, developing economy, PLS-SEM, NCA.

INNOWACJE BIZNESOWE NA WSCHODZACYCH RYNKACH
— ANALIZA INNOWACYJNYCH PRZEDSIEBIORSTW
PRZY UZYCIU METOD PLS-SEM 1 NCA

Streszczenie

W artykule przedstawione zostaty czynniki potrzebne do pojawienia sie innowacji
biznesowych w krajach rozwijajgcych sie, na podstawie reprezentatywnych danych
z Global Entrepreneurship Monitor 2021. Opierajac sie na teoriach zaczerpnietych
z literatury przedmiotu, Autorzy zaktadaja, Ze mechanizm oddzialywania rozwoju
innowacji biznesowych w zaprezentowanym modelu ma charakter tréjstronny.
Z jednej strony model opiera sie na efektach ze strony przedsiebiorcy, bazujacych
na klasycznej teorii Schumpetera, z drugiej - do modelu wtaczone sg produkcyjne
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efekty przedsiebiorstw, a z trzeciej - model mozna zdefiniowa¢ jako wynik skutku
makrokontekstu spoteczno-ekonomicznego. Model jest testowany i analizowany
przy uzyciu metody czastkowych najmniejszych kwadratow - modelowania row-
nan strukturalnych i analizy warunkéw koniecznych. Zaprezentowane w artykule
wyniki pokazuja, Ze tworzenie innowacji biznesowych nie opiera sie wytgcznie na
jednym czynniku, ale jest wynikiem ich kombinacji. System potrzebuje wizjoner-
skich przedsiebiorcéw, ktorzy potrafig stymulowac¢ innowacje zgodnie z koncepcja
zréwnowazonego rozwoju. Jednak dobrze prosperujace gospodarczo iekono-
micznie przedsiebiorstwo z miedzynarodowymi powigzaniami, ktére postrzega
wyzwania jako szanse, jest rowniez waznym czynnikiem, mogacym zapewni¢ od-
powiednie ramy dla tworzenia nowych produktéw i ustug. DuZe znaczenie ma jed-
nak spoteczno-ekonomiczny makrokontekst, ktéry réwniez przyczynia sie do roz-
woju przedsiebiorczosci, a tym samym do tworzenia innowacji przedsiebiorczych.

Stowa kluczowe: innowacja biznesowa, innowacja przedsiebiorcza, innowacja
technologiczna, gospodarka rozwijajgca sie, PLS-SEM, NCA.

Introduction - Business Innovation

Enterprises are complex drivers of economic growth!. Thus, enterprises’ ability
to innovate is a key factor in stimulating economic growth2. Consequently, the
study of innovation has always played a key role in business research. Recently,
however, an even greater increase in research on “innovative” or “productive”
enterprises has been noted3. However, most studies explore entrepreneurial

L Acs Z.]., Szerb L., Entrepreneurship, economic growth and public policy, “Small Business
Economics” 2007, 28(2-3), pp- 109-122; Audretsch D. B., Keilbach M., The theory of kno-
wledge spillover entrepreneurship, “Journal of Management Studies”, 2007, 44(7),
pp. 1242-1254; Audretsch D. B, Pefia-Legazkue 1., Entrepreneurial activity and regional
competitiveness: An introduction to the special issue, “Small Business Economics” 2012,
39(3), pp. 531-537; Audretsch D. B,, Bonte W., Keilbach M., Entrepreneurship capital and
its impact on knowledge diffusion and economic performance, “Journal of Business Ven-
turing” 2008, 23(6); Fritsch M., How does new business formation affect regional devel-
opment?, Introduction to the special issue, “Small Business Economics” 2008, 30(1),
pp. 1-14; Noseleit F., Entrepreneurship, structural change, and economic growth, “Jour-
nal of Evolutionary Economics” 2013, 84, pp. 1-23, available online: http://dx.doi.org/
10.1007/s00191-00012-00291-00193 [Access: September 2022]; Spencer A. S., Kirch-
hoff B. A, White C., Entrepreneurship, innovation, and wealth distribution—The essence
of creative destruction, “International Small Business Journal” 2008, 26(1), pp. 9-26.

2 Wong P. K, Ho Y. P., Autio E., Entrepreneurship, innovation and economic growth: Evi-
dence from GEM data, “Small Business Economics” 2005, 24(3), pp. 335-350.

3 Audretsch D. B, Keilbach M., The theory of knowledge..., pp. 1242-1254; Baumol W. .,
The microtheory of innovative entrepreneurship, Princeton University Press, Princeton
2010; Davidsson P., Nascent entrepreneurship: Empirical studies and developments,
“Foundations and Trends in Entrepreneurship” 2006, 2(1), pp. 1-76; Samuelsson M.,
Davidsson P., Does venture opportunity variation matter? Investigating systematic pro-
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innovation in developed economies; thus, we know little about the extent to
which enterprises in developing economies implement innovation-driven en-
trepreneurship. To this end, in our paper, we examine the factors that contrib-
ute to the emergence of innovation among enterprises in the context of
a developing economy. We supplement the results of the literature from two
sides: 1) on the one hand, we place the development of innovation in a cause-
and-effect system in the case of a semi-peripheral country, 2) on the other
hand, based on the theories of the literature, we determine which theoretical
directions can be used to describe the development of innovation in the given
country. With all of this, our aim is to provide an answer to the process of the
development of innovation in the case of a semi-peripheral country, and to ex-
plain of our results in accordance with existing theories.

Linking innovation and business is, by no means, a new idea. The classical theo-
ries of enterprise theory have all given prominence to the concept of innova-
tion. Schumpeter’s entrepreneurial theory has defined innovation as a central
concept of entrepreneurs. It creates “creative destruction”, which can under-
pin long-term economic growth. Innovation, in this sense, is a necessary condi-
tion for the action of the “cultural innovator”, that is, the entrepreneur. Contra-
dict Schumpeter’s theory, Baumol did not interpret business innovation from
the demand side of entrepreneurs but from supply the side of enterprises and
from the competition among them>. According to his theory, productive enter-
prises are the ones primarily encouraging entrepreneurs to innovate and not
the other way around. Moreover, in Kirzner’s theory, the exploration of oppor-
tunity as a source of innovation is a central element of entrepreneurshipé.

In our paper, we work with a complex definition of entrepreneurial innovation.
Based on this, business innovation in our research is a successful realisation
and materialisaton of something new; this can refer to gradual, radical, or revo-
lutionary changes in techniques, products, processes, ways of thinking, or or-
ganisations’. Innovation is about creating positive change, which reduces costs
and maximises productivity8. Additionally, we focus on technological innova-
tion, technology change, and technology development. However, we make

cess differences between innovative and imitative new ventures, “Small Business Econom-
ics” 2009, 33(2), pp. 229-255.

4 Schumpeter J., The theory of economic development, Harvard University Press, Harvard
1934.

5 Baumol W. ., Entrepreneurship in economic theory, “American Economic Review” 1968,
58, pp. 64-71.

6 Kirzner 1. M., Competition and entrepreneurship, University of Chicago Press, Chicago
1973.

7 Mckeown M., The truth about innovation, Pearson/Financial Times, London 2008.

8 Taylor S., Schroeder H., Inside Intuit: How the makers of Quicken beat Microsoft and
revolutionized an entire industry, SAGE, Los Angeles-London-New Delhi-Singapore-
Washington DC-Melbourne 2003.
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a distinction between an idea and an innovation, the latter of which is the first
successful implementation of an idea in practice.

Based on the literature, the emergence of entrepreneurial innovation is as-
sumed to be a three-sided effect. It is assumed, in line with the classical Schum-
peterian theory, as an effect from the entrepreneur side (individual); as an ef-
fect from the enterprise itself (micro-context); and as a result of socio-
economic mechanisms (macro-context).

Attempts to understand business innovation from the side of the entrepreneur
can be traced back to the classical theories of Schumpeter and Weber®. In these
theories, the understanding of the entrepreneur’s personality, innovation atti-
tude, and psychological and sociological characteristics are key elements for the
creation of business innovation. Schumpeter, in his theory, linked innovation to
the person (the entrepreneur) inextricably, through which the economic activi-
ty that changes the functions of production (the enterprise) is created. Innova-
tion is, thus, assumed to be the key function of the sociological archetype of an
entrepreneur??. Kirton’s high-impact theory is strongly related to this. His ad-
aptation and innovation theory explores the styles, cognitive elements of crea-
tivity, decision-making, and problem-solving processes and outlines the profile
of an innovative entrepreneur. In Kriton's adaptation and innovation theory,
the innovator is constructed as the opposite of the adapter. The innovator rein-
terprets structural and cognitive frameworks with relatively high risk-taking. In
our research, we use parts of Kriton’s theory, as in the mapping of the innova-
tion capacity of a business, we emphasise the entrepreneur’s personality as
playing a key role. Thus, we focus on what visions can be related to entrepre-
neurs, how they can be placed in a creative-cognitive context, what their incen-
tives are, why they started their business, how they perceive problems, and
how they respond to them11.

According to the literature, business innovation occurs mainly in firms that
combine multiple abilities, knowledge, resources, and skills!2. Therefore, in the
analysis of the implementation of innovation, the impact of the entrepreneur
and that of the enterprise are worth examining. Higher levels of economic activ-
ity, for example, create new business opportunities, which means that entre-
preneurs may become interested in entering new markets and exploiting new
business opportunities by creating more competitive products. Therefore, the
enterprise’s economic activity positively affects innovation. Consequently, en-

9 Schumpeter J., op. cit.; Weber M., Economy and society: An outline of interpretive sociol-
ogy, University of California Press, California 1978, pp. 1921-1922.

10 Schumpeter J., op. cit.

11 Kriton M., Kirton adaption-innovation inventory manual (2nd ed.), Occupational Re-
search Centre, Hertford 1987.

12 Fagerberg ]., Innovation: A guide to literature, [In:] ]. Fagerberg D. C. Mowery, R. R.
Nelson, (Eds.), The Oxford handbook of innovation, Oxford University Press, Oxford 2006,
pp. 1-27.
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trepreneurship will be the micro-context in which the realisation of innovation
can can take place along with the right combination of factors!3. Since the
1960s, several studies have addressed the in-house research and development
(R&D) department as a successful basic criterion for innovation!4. The litera-
ture shows that the size of the R&D department is a stronger factor in the
emergence of business innovation than the type of market in which the busi-
ness is operating!s. The basic tool for measuring innovation, present value ben-
efit/cost analysis, has emerged from this research direction. This is because the
present value costs of developing, deploying, and operating a new technology
can be used to evaluate the decision to introduce a new technology in a given
enterpriselé. Of course, this does not mean that the type of market and market
entry cannot be key factors in the emergence of innovation. Numerous studies
have shown that new and small firms can gain rapid entry into new markets
due to their excellent innovation performance, which has an incentive effect on
innovation?’.

Since the 2000s, certain segments of innovation research that emphasise the
role of enterprises in the innovation process have begun to build their theories
on the typology of the sustainable enterprise!s. Indeed, the market system has
seen the emergence of sustainable development companies that have created
innovative techniques, products, or processes that drive environmental or so-
cial goals and succeed in the consumer market. In these enterprises, environ-
mental and social goals are an integral part of these businesses’ economic strat-
egy!d. As a result, the weight of entrepreneurial approaches to achieving social

13 Hayton ]. C., Promoting corporate entrepreneurship through human resource manage-
ment practices: A review of empirical research, “Human Resource Management Review”
2005, 15(1), pp. 21-41; Zotto C. D., Gustafsson V., Human resource management as an
entrepreneurial tool? [In:] R. Barret, S. Mayson (Eds.), International handbook of entre-
preneurship and HRM, Edward Elgar, Cheltenham 2008, pp. 89-110.

14 Arrow K. J., Economic Welfare and the Allocation of Resources for Invention, [In:] The
rational direction of inventive activity: A conference, Princeton University Press, Prince-
ton 1962.

15 Hayton J. C., op. citp., pp. 21-41.

16 Grossman G. M., Helpman E., Endogenous innovation in the theory of growth, “Journal
of Economic Perspectives”, 1994 8(1), pp. 23-44.

17 Jewkes ]., Sawers D., Stillerman R., The sources of invention, Macmillan, New York
1958.

18 Hockerts K. Wiistenhagen R., Greening Goliaths versus emerging Davids. Theorizing
about the role of incumbents and new entrants in sustainable entrepreneurship, “Journal
of Business Venturing” 2010, 23, pp. 56-72.

9Dacin M. T., Goodstein J., Scott R. W., Institutional theory and institutional change: In-
troduction to the special research forum, “Academy of Management Journal” 2002, 45(1),
pp. 45-56; DiMaggio P. ]., Interest and agency in institutional theory, [In:] L. G. Zucker
(Ed.), Institutional patterns and organizations: Culture and environment, Cambridge
1988, pp. 3-23; Holm P., The dynamics of institutionalization. Transformation processes
in Norwegian fisheries, “Administrative Science Quarterly” 1995, 40(3), pp. 398-422;
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and environmental goals in changing market contexts has strengthened in the-
oretical research as well. These theories build on the fact that behind the
achievement of social goals and the emergence of entrepreneurial activities for
environmental development are specific market failures that firms seek to ad-
dress through innovation29.

Importantly, neither the individual (entrepreneur) nor the enterprise itself is
constantly in an innovative spirit. Rather, innovation implies that when an op-
portunity arises, entities can seize it. This suggests that the socio-economic
environment plays a key role in the mechanism of action of innovation. Agree-
ing with Stevenson and Jarillo, we believe that the emergence of innovative
enterprises is not merely an entrepreneurial skill or exclusively an attribute
of a particular enterprise, but a process2!. This process is embedded in a socio-
economic-environmental context, examining which in the case of developing
economies is particularly important. This is because although, ideally, an entre-
preneur or a business should be innovative, in many emerging markets, the
scope for innovation is often limited. For example, due to a lack of capital, imi-
tating already developed products and services is considered more convenient
and less of an investment than bringing new products and services to market.
However, other contextual effects such as the monetary policy or the support-
ive effect of the social atmosphere on innovation are also influential?2. Investi-
gating developing countries in this sense is imperative due to their scarcity
of important resources. Thus, for companies in developing countries opportuni-
ties for innovation and for demonstrating entrepreneurship skills are much less
and rarely explored and pursued. This is supported by the fact that these com-
panies tend to place more emphasis on the development side of R&D invest-
ment than on the research side; thus, they emphasise incremental rather than
radical progress. This results in a lower expected return on business innovation
value23. Furthermore, in most developing countries, entrepreneurs do not earn
high social prestige for all the value they bring to the economy. Hence, the con-
textual role of culture must be included in the analysis of innovation to have

Ostrom E., Governing the commons: The evolution of institutions for collective action,
Cambridge University Press, Cambridge 1990.

20 Cohen B., Winn M., Market imperfections, opportunity and sustainable entrepreneur-
ship, “Journal of Business Venturin” 2007, 22, pp. 29-49; Cohen B, Smith B, Mitchell R,,
Toward a sustainable conceptualization of dependent variables in entrepreneurship re-
search, “Business Strategy and the Environment” 2008, 17(2), pp. 107-119.

21 Stevenson H. H., Jarrilo J. C., Preserving entrepreneurship as the company grows, “Jour-
nal of Business Strategy” 1990, 6(1), pp. 10-23.

22 Fagerberg J., op. cit,, pp. 1-27.

23 Xu X., Sheng Y., Productivity spillovers from foreign direct investment: Firm-level evi-
dence from China, “World Development” 2012, 40(1), pp. 62-74; Zhang Y., Li H, Li Y,,
Zhou L.-A,, FDI spillovers in an emerging market: The role of foreign firms’ country origin,
diversity and domestic firms’ absorptive capacity. Strategic, “Management Journal” 2010,
31(9), pp. 969-989.

122



a systemic understanding of innovative enterprises in developing markets.
In this case, according to the relational, constructivist approach, culture in-
cludes cultural identities, and thus, cultural resources can be interpreted as
entities created in the interactions between different social groups24. The con-
structivist approach to culture is a particularly useful for understanding the
macro-context of innovation. This is because innovations are cultural and mate-
rial in nature at the same time?5; thus, technological innovations reflect soci-
ocultural trends and introduce new cultural interpretations and practices26.

However, the inclusion of the entire macro-context in the analysis is not an easy
task due to its complexity. In addition to culture, social regulators must also
take into account the analysis of social “rules of the game”?7, and the values of
regulators that are rooted in social, organisational, or individual needs to be
included as well28. Additionally, moving away from explicit knowledge, cogni-
tive effects that explore deeper beliefs and values that unconsciously guide
either the entrepreneur or company behaviour should be considered?°. In our
research, we create a simulation of the macro-context, in which we examine the
effect of the macro-cotext on innovation only through cognitive, contextual
beliefs.

The triple (entrepreneur-business-environment) theoretical impact mecha-
nism is an appropriate context for exploring business innovation in developing
countries. As mentioned earlier, the study of developing countries deserves
special attention in the field of innovation research for several reasons. Indeed,
developing countries are countries with strong entrepreneurial intensity39,

24 Soderberg A. M., Vaara E. (Eds.), Merging across borders: People, cultures and politics,
Copenhagen Business School Press, Copenhagen 2003; Weick K. E., Sensemaking in or-
ganizations, SAGE, Los Angeles-London-New Delhi-Singapore-Washington DC-
Melbourne 1995.

25 Jancsary D., Meyer R., Hollerer M. A.,, Boxenbaum E,, Institutions as multimodal accom-
plishments: Towards the analysis of visual registers, Emerald 2018.

26 Ibidem.

27 North D. C., Institutions, institutional change and economic performance, Cambridge
University Press, Cambridge 1990; Scott W. R,, Institutions and organizations: Ideas and
interests, SAGE Los Angeles- London-New Delhi-Singapore-Washington DC-Melbourne
2007.

28 Bruton G. D., Ahlstrom D., Li H.-L., Institutional theory and entrepreneurship: Where
are we now and where do we need to move in the future?, “Entrepreneurship Theory and
Practice” 2010, 34(3), pp. 421-440; March J. G, Olsen ]. P., Discovering institutions: The
organizational basis of politics, Free Press, Washington 1989; Scott W. R.,op.cit.
29Bandura A., Social foundations of thought and action: A social cognitive theory, Prentice
Hall, Hoboken 1986; Bruton G. D., Ahlstrom D., Li H.-L., Institutional theory..., pp. 421-
440.

30 Vaz T. D., Nijkamp P., Knowledge and innovation: The strings between global and local
dimensions of sustainable growth, “Entrepreneurship and Regional Development” 2009,
21(4), pp. 441-455.
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as the functioning of an informal economy and economic constraints strengthen
the presence of small businesses. Conversely, as real incomes are low in devel-
oping countries, an entrepreneurial career is more favourable, and sometimes,
it is the only option that allows individuals to earn a decent income. Further-
more, a growing trend suggests that networks are the entities that facilitate the
flow of knowledge within and between regions and are key sources of innova-
tion and economic growth31. According to endogenous economic growth mod-
els, the sources of regional economic growth are increasingly based on the im-
pact of the production, distribution, and use of knowledge within and between
regional economies32. The knowledge-based economy, which focuses on inno-
vation, is built through the aforementioned networks33. Regions can become
“incubators for new ideas” and create opportunities for entrepreneurship and
the discovery of valuable new knowledge3+. For this reason, it is essential to
analyse developing countries in innovation research, as their interaction with
developed countries outlines the process of innovation.

1. Methodology: Process Tracing, PLS-SEM, and NCA

Our research fits into the methodological framework of process tracing, which
is primarily an inductive methodological approach useful in theory develop-
ment35. Our theoretical framework includes hypothetical, interrelated events
and processes that require the (re)constitution of agents through social and
economic structures, and an analysis of cognitive processes and process tracing
was performed to examine complex mechanisms of action36. In our research,

31 Huggins R., Izushi H., Competing for knowledge: Creating, connecting and growing,
Routledge, Abingdon-on-Thames 2007; Huggins R., Johnston A., Knowledge networks in
an uncompetitive region: SME innovation and growth, “Growth and Change” 2009, 40(2),
pp. 227-259.

32 Grossman G. M., Helpman, op.cit. pp. 23-44; Harris R. G., The knowledge-based econo-
my: Intellectual origins and new economic perspectives, “International Journal of Man-
agement Reviews” 2001, 3(1), pp. 21-40; Ibert O., Towards a geography of knowledge
creation: The ambivalences between ‘knowledge as an object’ and ‘knowing in practice’,
“Regional Studies” 2007, 41(1), pp. 103-114; Ibert O. Towards a geography of
knowledge creation: The ambivalences between ‘knowledge as an object’ and ‘knowing in
practice’, “Regional Studies” 2007, 41(1), pp. 103-114; Zucker L. G., Darby M. R,, Furner
], Liu R. C., Hongyan M., Minerva unbound: Knowledge stocks, knowledge flows and new
knowledge production, “Research Policy” 2007, 36(6), pp. 850-863.

33 Romer P., Increasing returns and long run growth, “Journal of Political Economy” 2007,
94(5), pp. 1002-1037.

34 Glaeser E. L., 2002 Learning in cities, “Journal of Urban Economics” 2002, 46(2),
pp. 254-277; lkeda S., The meaning of ‘social capital’ as it relates to the market process,
“Review of Austrian Economics” 2008, 21(2/3), 167-182.

35 Bennett A., Checkel J. T. (Eds.), Process tracing, Cambridge University Press, Cam-
bridge 2015.

36 Blatter ], Haverland M., Designing case studies, Palgrave McMillan, London 2012.
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process tracing was applied to investigate and test theoretical causal chains
that contain both the mechanisms of action and the agents.

Process tracing analysis was performed using partial least squares-structural
equation modelling (PLS-SEM). PLS-SEM is a method of analysing complex sys-
tems; it provides a system-wide interpretation. On the one hand, from a struc-
tural analysis point of view, it approaches the data points with substantive hy-
pothesis testing to explore the relationships between exogenous and endoge-
nous latent variables, and on the other hand, it builds on and analyses system
theory at the system level37. When examining complex systems such as busi-
ness innovations38, examining the explanatory variables separately is insuffi-
cient; analysing them at the system level would be more worthwhile. The ef-
fects in the model of business innovations form a nonlinear39, third-order sys-
tem#%, which is far from the equilibrium#! and has multiphase correlations#*2
that can be described by autopoiesis*3, structure, hierarchy#4, and control pa-
rameters, respectively. Therefore, being a multivariate technique that can cap-
ture latent dimensions and examine their combined effects at a systemic level,
SEM is an appropriate method for researching business innovations in develop-
ing economies?s. It allows the simultaneous examination of the whole set of
equations and, where appropriate (e.g., when evaluating interactions), the cor-
rection of errors in the equations, as it simultaneously estimates the model

37 Hair |, Hult G. T. M., Ringle C., Sarstedt M., A primer on partial least squares structural
equation modeling (PLS-SEM), Sage, London 2016.

38 Byrne D., Callaghan G., Complexity theory and the social sciences: The state of the art,
Routledge, London 2013.

39 Nicolis G., Introduction to nonlinear science, Cambridge University Press, Cambridge
2012.

40 Deacon T. W., Three levels of emergent phenomena, [In:] A. Murphy, L. Stoeger (Eds.),
Evolution and emergence: Systems, organisms, persons, Oxford University Press, Oxford
2007, pp. 81-110.

41 Reed M., Harvey D. L., Social science as the study of complex systems, [In:] L. D. Kiel,
E. Elliott (Eds.), Chaos theory in the social sciences, University of Michigan Press, Michi-
gan 1996, pp. 295-324.

42 DeLanda M., Intensive science and virtual philosophy, Continuum, London 2005,
pp. 81-110.

43 Maturana H., Varela F., Autopoiesis and cognition: The realization of the living, Spring-
er, Berlin 1980.

44 Cilliers P., Boundaries, hierarchies and networks in complex systems, “International
Journal of Innovation Management” 2001, 5(2) pp. 134-147.

45 Dijkstra T. K., Henseler ]., Consistent and asymptotically normal PLS estimators for
linear structural equations, “Computational Statistics & Data Analysis” 2015, 81(1),
pp. 10-23, available oline: https://doi.org/10.1016/j.csda.2014.07.008 [Access: Sep-
tember 2022].
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parameters and the fit of the model“c. All this enables it to compare the coeffi-
cients simultaneously. SEM, thus, provides a uniform framework for fitting and
flexibly testing a number of linear and nonlinear models.

PLS-SEM seeks to maximise the full explained variance of endogenous con-
structs/indicators when estimating model parameters*’. Meanwhile, it does not
make a priori distribution assumptions; thus, it does not work based on pre-
determined (“thumb”) statistics*8. As a result, it treats the constructs as a com-
plex system and uses the full variance to estimate the parameters of the model
and not to explain it. PLS-SEM is a two-layer modelling process. The first layer
(measurement model) consists of the latent variables that are generated from
the measured variables. Thus, the first layer captures the relationship between
the manifest and the latent variables. The creation of measurement models can
be reflective or formative.*® The second layer (structural model) identifies the
causal relationships between the latent variables. The evaluation of the meas-
urement models is based on the value of multicollinearity (variance inflation
factor [VIF]) developed for determining the reliability of internal consistency,
the reliability of indicators (average variance extracted [AVE]), the convergence
validity, and the heterotrait-monotrait ratio (HTMT)50. In the case of reliable
and valid measurement models, it is possible to move on to the evaluation of
the structural model, for which several metrics were used as well. In the mod-
els, we measured the direct, indirect, and total effects, and their strength is ex-
pressed as the standardised path coefficients (s) and their significance5!. Path
coefficients range from -1 to +1, where higher absolute values indicate stronger
(predictive) relationships between constructs. The commonly used p value and
the explanatory force f2 were also used to evaluate the model. Perhaps the best-
known statistic to quantify the magnitude of the prediction error for the whole
model is the root mean square error of predictions (RMSE), but this measure is
rarely used for PLS-SEM. Rather, the PLS-SEM methodology uses the standard-

46 Johnson J. S, Sohi R. S., The curvilinear and conditional effects of product line breadth
on salesperson performance, role stress, and job satisfaction, “Journal of the Academy of
Marketing Science” 2014, 42(1), pp. 71-89.

47 Hair ]., Matthews ]. F., Matthews L. M., Sarstedt M., PLS-SEM or CB-SEM: Updated
guidelines on which method to use, “International Journal of Multivariate Data Analysis”
2017, 1(2), pp- 107-123, available online:
https://doi.org/10.1504/1J]MDA.2017.10008574 [access: September 2022].

48 Reinartz W., Haenlein M., Henseler ]., An empirical comparison of the efficacy of covari-
ance-based and variance-based SEM, “International Journal of Research in Marketing”
2009, 26(4), pp. 332-344, available online:
https://doi.org/10.1016/j.ijresmar.2009.08.001 [access: September 2022].

49 The reflective approach seeks to maximise overlap between indicators, while the
formative model seeks to minimise it.

50 Joreskog K. G, Wold H. O., Systems under indirect observation: Causality, structure,
prediction, North Holland, Amsterdam-New York- Oxford 1982.

51 Hair J., Matthews J. F., Matthews L. M., Sarstedt M., op. cit., pp. 107-123.
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ised root mean square residual (SRMS) and the Bentler and Bonett index, also
known as the normed fit index (NFI). SRMS converts both the sample covari-
ance matrix and the theoretical covariance matrix into correlation matrices.
The SRMS allows the measurement of the differences between the average
magnitude of observed and expected correlations as an absolute measurement
for the model’s fit criterion. The NFI uses the Chi? value from the null model as
a measure of fit of the model52.

To further explore the mechanisms of effects in our model, we supplemented
our PLS-SEM study with necessary condition analysis (NCA), which is a meth-
odology developed to complement multiple regression and structural equation
modelling>3. NCA helps identify specific bottleneck criteria; in other words, NCA
can show which predictors are essential and to what extent, to achieve a given
outcome variable. For each observed variable, NCA uses a rectangular coordi-
nate system to represent the values of the predictor (X-axis) and the outcome
variable (Y-axis). The size of the empty area in the upper left corner of the co-
ordinate system (drawn by the ceiling line) determines the need for the X pre-
dictor for the Y outputs+. Although different techniques can be used to calculate
the ceiling line55, the most robust method is the application of ceiling envelop-
ment with free disposal hull (CE-FDH), which is the result of a piecewise linear
function. According to the NCA, the bottleneck table summarises the extent to
which the X, predictors limit the Y result. Therefore, the bottleneck analysis
shows the magnitude of the effect (d,) and the ratio of the observed area (S») to
the unobserved area (C,), which can be expressed by the following equation:
dn = Cy / Su. Dul introduced the general thresholds for interpreting the effect
sizes d.56 In addition to measuring the effect size, NCA also provides an oppor-
tunity to test statistical significance using bootstrapping, thereby also allowing
screening for false positives®7.

2. Sample and Variables

Our research sample is based on the 2021 Hungarian Global Entrepreneurship
Monitor (GEM) data. The Hungarian sample was developed by random multi-

52 Lee Y., Choi ], A structural equation model of predictors of online learning reten-
tion, “The Internet and Higher Education” 2013, 16(1), pp. 36-42.

53 Dul J., Necessary condition analysis (NCA) logic and methodology of “necessary but not
sufficient” causality, “Organizational Research Methods” 2016, 19(1), pp. 10-52; Richter
N.F., Schubring S., Hauff S., Ringle C. M., Sarstedt M., When predictors of outcomes are
necessary: Guidelines for the combined use of PLS-SEM and NCA, “Industrial Management
& Data Systems” 2020, 120(12), pp. 2243-2267.

54 Dul ., Necessary condition analysis..., pp. 10-52.

55 Ibidem, pp. 10-52.

560 <d < 0.1 “small” effect size, 0.1 < d < 0.3 “medium” effect size, 0.3 < d < 0.5 “large”
effect size, 0.5 <d <1 “very large” ” effect size.

57 Dul J., Conducting necessary condition analysis, SAGE, Los Angeles-London-New Del-
hi- Singapore-Washington DC-Melbourne 2020.
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stage stratified sampling, as a result of which the sample is representative of
the regional location of Hungarian small and medium sized enterprises (SMEs)
and the age and gender of Hungarian entrepreneurs. The sample constituted
2016 responses. However, for the present analysis, we further narrowed our
sample to those respondents who had businesses or planned to start a busi-
ness. Therefore, we worked with a sample of 366 responses after data cleans-
ing.

In our analysis, we sought a causal explanation of the enterprises implementing
innovation, for which we used the space stretched by 16 measured variables
(Table 1). The 16 measured variables plotted eight latent variables, which were
grouped according to the theoretical categories (entrepreneur-enterprise—
environment). Based on this, we measured the effect of individual entrepre-
neurial innovation with three latent variables, the effect of entrepreneurship
with three latent variables, and the effect of the cognitive macroenvironment
on the development of innovation with one latent variable. We measured the
effect of the entrepreneur on innovation, as well as the extent to which the goal
of the entrepreneur was to change the world and achieve high income and
wealth (ROB), the extent to which the entrepreneur can be considered creative
and visionary (CV), and the extent to which the entrepreneur makes decisions
based on sustainability goals (BDES). We measured the effects of the company
on he innovation, as well as the extent to which the company sees a crisis as an
opportunity (CO), if the company has a new product or service or if it has re-
newed itself in some other way in the past year (EOIPS), and whether the com-
pany is on a turbulent, growing trajectory economically and has international
connections (OITB). We measured the effect of the macro-context from the
cognitive side, and we considered in the analysis whether the entrepreneur is
convinced that the media gives a prominent role to entrepreneurs in the socio-
economic context and whether the entrepreneur is convinced that the busi-
nesses in the socio-economic environment address social problems (OB). As an
outcome variable, we used the emergence of innovative technology (IT), which
embodies business innovation, as it includes whether a particular enterprise
has a new technology, process, product, or service.
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Table 1. Measured and Latent Variables Included in the Analysis.

Theory-
Variable . Latent Abbre- based
Question . o
name variables viation catego-
ries
sumotiv1 Please tell me the extent to which the | Reason for
following statements reflect the rea- business: make
sons you are trying to start a difference and
a business. To make a difference high income
in the world. ROB
sumotiv2 Please tell me the extent to which
the following statements reflect the
reasons you are trying to start
a business. To build great wealth
or have a very high income.
creativ Other people think you are highly Creative
innovative. Visionary
— — . Ccv
vision Every decision you make is part of Individuall
your long-term career plan. innovator
susdg_env | When making decisions about the Environmental context
future of your business, you always and Social
consider environmental implications Impact of Busi-
such as preservation of green areas, | ness Decisions
reduction of the emission of pollutants
and toxic gases, selective garbage
;:iglrl]ectlon, and conscious consump- BDES
susdg_soc | When making decisions about the
future of your business, you always
consider social implications such as
access to education, health, safety,
inclusive work, housing, transporta-
tion, quality of life at work, etc.
omcstnat Do you have any customers in the Crisis as an
following locations? Elsewhere in opportunity
your country? co
sucpne- The coronavirus pandemic has pro-
wopp vided new opportunities that you want
to pursue with this business. Context of
omnewprod | Are any of your products or services | An enterprise business
new to people in the area where you | that offers an innova-
live, people in your country, or the innovative tions
?
world? E(ra?\(/jilézt or EOIPS
suacts Over the past twelve months, have '

you done anything to help start this
new business?
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Theory-

Variable Question Le'\tent A'bb're- based
name variables viation catego-
ries

Omcrgrow And compared to one year ago, are Owned interna-
your expectations for business growth | tional turbulent
much lower, somewhat lower, about | business

the same as a year ago, somewhat Context of
higher, or much higher? business
. OITB | .
omcstexp Do you have any customers in the innova-
following locations? Outside your tions
country?
omown Do you personally own all, part,
or none of this business?
nbmedia In my country, you will often see Observation
stories in the public media and/or the | of the business
Internet about successful new busi- context Socio-
nesses. OB economic
nbsocent In my country, you will often see context

businesses that primarily aim to solve
social problems.

omnewproc | Are any of the technologies or proce- | Innovative
dures used for this product or service | technology

new to people in the area where you IT Innovation
live, the people in your country, or the
world?

The measured variables were characterised as having a small, random amount
of missing data (3-5%). Therefore the missing data were replaced with the
artificial intelligence-based bagging methodology. In the machine learning bag-
ging method, different training databases were generated for each joint occur-
rence, which were randomly generated by sampling from the original sample
set58. Then, the algorithm estimated the missing values on these, selecting the
most appropriate values.

Of the sampled enterprises, 18.7% have implemented some form of technologi-
cal innovation (omnewproc), and only 15.1% of enterprises have developed
anew product or service (omnewprod). This means that only about one-fifth of
businesses are innovative businesses. Of these innovative businesses, 38.3%
are young businesses. Surprisingly, the vast majority of them operate in the
low-tech sector (91.5%), and all are SMEs (100%). Innovative enterprises op-
erate mostly in the capital (27.7%) and county capitals (25.5%), as well as in
the developed regions of the country (36.6%). There is a particularly high pro-
portion of men (78.7%) and those who have a high level of education (72.3%)

58 Friedman J. H., Popescu B. E., Importance sampled learning ensembles, “Journal of Ma-
chine Learning Research” 2003, 94305, pp. 1-32.
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among their CEOs. The CEOs of the enterprises are middle aged on average
(44.3 years std: + - 11.61) and earn several times the average income of a Hun-
garian.

3. Hypotheses

In our research, we aim to determine the factor effects that distinguish innova-
tive companies in the emerging market of a developing country from the needs-
based companies. Based on the literature, we assume a triple-side framework
for our innovation model in which the impact of the individual, that is, the en-
trepreneur, the impact of business performance, and the macro-context (i.e. the
cognitive socio-economic environment) are identified as factors that affect the
emergence of innovation. Thus, our hypothesis system explores the relation-
ship between entrepreneurship and innovation in a developing country.

We formulated 17 hypotheses, which are presented in Table 2. Each hypothesis
assumes the presence of a particular mechanism of effect among the latent var-
iables. The system of these mechanisms of effects outlines the business innova-
tion model operating in the developing country, which is shown in Figure 1.

Table 2. Description of Hypotheses.

Hypothesis

No. |[Description

H1 Crisis as an Opportunity has a positive impact on the development of Innovative
Technology.

H2 Crisis as an Opportunity has a positive impact on Business Decisions.

H3  |Observation of the Business Context has a positive impact on the Reason
for Business.

H4  |Observation of the Business Context has a positive impact on Creative Visionary.

H5 Observation of the Business Context has a positive impact on the development
of Innovative Technology.

H6  |Observation of the Business Context has a positive impact on Crisis as
an Opportunity.

H7 Observation of the Business Context has a positive impact on Business Decisions.

H8 Reason for Business has a positive impact on the development of Innovative
Technology.

H9 Reason for Business has a positive impact on an enterprise that offers an innovative
product or service.

H10 |Creative Visionary has a positive impact on Business Decisions.

H11 |Creative Visionary has a positive impact on an enterprise that offers an innovative

product or service.

H12 |Business Decisions has a positive impact on the enterprise that offers an innovative
product or service.

H13 |Business Decisions has a positive impact on the development of Innovative
Technology.
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Hypothesis

No. |Description

H14  |Business Decisions has a positive impact on an Owned International Turbulent
Business.

H15 |An enterprise that offers an innovative product or service has a positive impact
on an Owned International Turbulent Business.

H16 |An enterprise that offers an innovative product or service has a positive impact
on the development of Innovative Technology.

H17  |An Owned International Turbulent Business has a positive impact on the development
of Innovative Technology.

Figure 1. The System of the Research Hypotheses, the Measured Variables, and
the Latent Variables of the PLS-SEM Model.

=)
Com

Source: Own elaboration.
The Model of Business Innovation

In the PLS-SEM-based model5® of innovative enterprises, we used first-order
latent variables, which are indicated by circles in Figure 1. The model was cre-
ated from a total of eight first-order latent variables, each of which is built into
the base model as a reflective measurement model. The indicators of the meas-
ured variables of the reflective models were lower than 0.095 in all cases, thus

59 The analysis was performed with the SmartPLS 3v software; Ringle C. M., Wende S,
Becker ].-M., SmartPLS 3, SmartPLS, 2015.
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avoiding redundancy (See Appendix Table 1). As a result, the reliability of re-
flective constructs is higher than the recommended minimum threshold. The
AVE values for the constructs are also higher than the cut-off value (0.50); thus,
the criterion for the convergence validity of the models is met. As conceptually
similar indicators have been included in the measurement models, the HTMT
values must be less than 0.90. All cases fulfil this requirement, which implies
that the reflective models also meet the discriminant criterion. Table 2 in the
Appendix summarises the factor scores and collinear statistics (VIF) of the
measured variables. In our model, the VIF values for the measured variables are
adequate in all cases (above 1.0), which indicates that collinearity is absent.
Furthermore, reflective factor scores above 0 are also suitable.

A 5.000-sample bootstrap method®® was used to test the significance of the
path coefficients. The SRMR of the model is .10, which is a good fit¢!, and the
NFI is .912, which indicates an acceptable fité2. Our results, therefore, show that
the model fits the statistical criteria.

Figure 2. PLS-SEM and Bootstrap (N = 366).

=
0.953

0.745

07aq-¥ omesters |
0.726

0.337

@ 0.459 @ 1.000 —[omnewproc |

cv OIPS! T
0.849 0.758

Source: Own elaboration.

60 The bootstrap method is a non-parametric procedure that allows testing the statisti-
cal significance of different PLS-SEM results, including the significance testing of the
path coefficient, R? values, VIF, and HTMT values.

61 Hu L.-T., Bentler P. M,, Fit indices in covariance structure modeling: Sensitivity to underpa-
rameterized model misspecification, “Psychological Methods” 1998, 3(4), pp. 424-453.

62 Lohmoller ].-B., Latent variable path modeling with partial least squares, Physica-
Verlag, Heidelberg 1989.
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Figure 3. Path Coefficients and Factor Weights.
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Source: Own elaboration.

The t-values for the structural model are shown in Figure 2 and Table 3. The
table and the figure show only the significant path coefficients.

Table 3. Results of the Bootstrap Procedure.

Path coefficient(p)

Original Bootstrap STDEV T Statistic p value

Sample
BDES -> EOIPS 0,34 0,34 0,04 7,98 0,00
BDES -> IT 0,11 0,11 0,04 2,58 0,01
BDES -> OITB 0,16 0,16 0,05 3,58 0,00
CO ->BDES 0,13 0,13 0,05 2,52 0,01
CV -> BDES 0,21 0,21 0,05 4,17 0,00
CV -> EOIPS 0,12 0,12 0,05 2,60 0,01
EOIPS -> IT 0,46 0,46 0,06 7,73 0,00
EOIPS -> OITB 0,45 0,45 0,05 9,62 0,00
OB -> BDES 0,16 0,16 0,05 3,06 0,00
OB ->CO 0,27 0,28 0,05 5,65 0,00
OB ->CV 0,19 0,19 0,05 3,55 0,00
OB ->ROB 0,21 0,21 0,05 4,12 0,00
OITB->IT 0,21 0,21 0,05 3,90 0,00
ROB -> EOIPS 0,28 0,28 0,05 5,80 0,00
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Based on our significant model (Figure 3), business innovation is shaped by all
three dimensions (the entrepreneur, enterprise, and socio-economic context),
but in different ways. As a direct effect, technological innovation is affected by
the latent variables of Environmental and Social Impact of Business Decisions
(B = .11), an innovative product or service ( = .46), and the possession of an
Owned International Turbulent Business (3 = .21). However, to realise these
direct effects a number of other effects must be also present. Environmental
and Social Impact of Business Decisions should be affected by Crisis as an Op-
portunity (8 = .13), Creative Visionary (8 = .21), and Observation of the Busi-
ness Context ( = .16). For the effect of an enterprise that offers an innovative
product or service to the innovative technology, the effect of Reason for Busi-
ness (3 =.28) is needed, as well as the effect of Environmental and Social Busi-
ness Decisions (f = .34) and Creative Visionary (f§ = .12). The impact of an
Owned International Turbulent Business requires the Environmental and Social
Impact of Business Decisions (3 =.16) and the impact of an enterprise that of-
fers an innovative product or service (B = .45). Finally, it is important to high-
light the impact of the Observation of Business Context on the model as it ap-
plies to Crisis as an Opportunity (8 = .27), Creative Visionary (8 =.19), and Rea-
son for Business ( =.21).

In summary, the business innovation of a developing country takes place in
a complex system. The environmental context does not have a measurable di-
rect effect on the appearance of innovation, but it is an important factor in the
model, as it indirectly affects both the entrepreneur’s perceptions and the en-
terprise. It motivates the entrepreneur to create a business that changes the
world and helps achieve sustainable goals and promotes the emergence of crea-
tive and visionary entrepreneurs. For the enterprise, the environment strongly
influences the extent to which the business handles the crisis as an opportunity.
Entrepreneurship has a direct impact on the development of innovation, as
unsurprisingly, businesses with new products and services are the engines of
innovation. Furthermore, we can see that businesses that are in a turbulent
economic trajectory and have international connections also have a strong di-
rect impact on business innovation. Enterprises also have an indirect impact, as
businesses that see a crisis as an opportunity that drive the entrepreneur to set
sustainability goals for themselves. Finally, entrepreneurs themselves directly
shape the appearance of innovation, as decisions that promote sustainability
goals generate innovation. Concurrently, the entrepreneur also plays an im-
portant role as an indirect influence: as the visionary, a creative entrepreneur
has substantial authority over their company’s decision to develop a new ser-
vice or product and set sustainable goals.
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4. A Prerequisite for Business Innovation

Turning from the analysis of the mechanism of effects of our model to the nec-
essary bottleneck conditions of innovation in our NCA, based on Richter et al.’s
suggestion, we used the cross-loadings of latent variables obtained using PLS-
SEM as a starting point for performing the NCA®3. The non-decreasing CE-FDH
function was generated on the scatter plot of the predictor and outcome varia-
blesé4. The use of the CE-FDH ceiling line was also justified by the fact that the
discrete data were within a relatively small range and showed a limited number
of levels®s. The NCA allowed us to separate the observation space from the non-
observation space and, thus, identify the extent to which the attributes that
create each innovation are necessary boundary conditions for business innova-
tion.

According to Dul et al., for a condition to be considered necessary, it must meet
three criteria: i) have a theoretical justification, ii) have an effect size d > 0, and
iii) have a low pvalue (p <.05)%. Based on this, we first examined the effect
sizes (d) of the latent variable scores using a significance test using the 10.000
random sample recommended in the literatureé’. The NCA results (Table 4)
show that the only condition that meets all the criteria for business innovation
is the OITB latent variable (d = 0.099, p = .043). The necessary precondition for
innovation is, therefore, that the company has international connections, is on a
turbulent growth path, and is privately owned.

Table 4. NCA Effect Sizes.

CE-FDH p value
BDES 0.300 0.000
co 0.000 1.000
cv 0.114 0.180
EOIPS 0.000 1.000
OB 0.033 0.358
OoITB 0.099 0.043
ROB 0.000 1.000

Figure 4 shows the scatterplot of the OITB boundary condition in a coordinate
system. The upper bound (CE-FHD) indicates the minimum level of the OITB
characteristic required to achieve a certain level of business innovation. The
figure also shows the OLS regression line as a reference point.

63 Richter N. F., Schubring S., Hauff S., Ringle C.M., Sarstedt M., op. cit., pp. 2243-2267.

64 Dul ]., Necessary condition analysis (NCA)...

65 Dul ], van der Laan E., Kuik R., A statistical significance test for necessary condition
analysis, “Organizational Research Methods” 2020, 23(2), pp. 385-395.

66 Dul J., Conducting necessary condition analysis...

67 Dul ]., Necessary condition analysis (NCA)...; Ibidem.

136



Figure 4. Scatterplot of the Predictor Variable OITB Versus the IT Outcome

Variable.
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Source: Own elaboration.

Subsequently, a bottleneck analysis was performed on the data (Table 5). Table
5 shows the required minimum values for the predictive variables for the out-
come variable (IT). According to Table 5, to achieve a medium level of innova-
tion (50-70%), the level of OITB required must be at least 10.8%. Furthermore,
for high-level (100%) IT, the OITB should be 19.7%. This implies that if a cer-
tain minimum degree of international networking and economic turbulence
(19.7%) is not achieved by an enterprise, business innovation will not take
place. According to Table 5, BDES, CV, and OB are also necessary boundary
conditions for IT. However, these attributes do not have significant p values
and, thus, do not meet the criteria for being considered as relevant necessary
conditions®8. Based on our analysis, they can be considered random or false
positives.

68 Dul ., Conducting necessary condition analysis...
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Table 5. Bottleneck Table (Percentages).

IT BDES co cv EOIPS OB OITB ROB
0 NN NN NN NN NN NN NN
10 4.4 NN NN NN NN NN NN
20 9.0 NN NN NN NN NN NN
30 13.5 NN NN NN NN NN NN
40 18.0 NN NN NN NN 2.0 NN
50 22.5 NN NN NN NN 4.9 NN
60 27.0 NN NN NN NN 7.9 NN
70 315 NN 3.3 NN 1.0 10.8 NN
80 36.0 NN 13.7 NN 3.9 13.8 NN
90 40.6 NN 24.0 NN 6.9 16.8 NN
100 45.1 NN 34.4 NN 9.8 19.7 NN

In summary, the NCA shows that a privately owned enterprise with turbulent
economic growth and with international connections is the only necessary pre-
condition for business innovation and that these conditions must be at least
19.7% to be able to create business innovation in a enterprise.

As a summary of our research results, Table 6 presents the verification of our
hypotheses.
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Table 6. Verification of the Research Hypotheses.

t-value | Pvalue Hyp(fo- Relationship Result
thesis
CO->IT .06 H1 Not significant NOt. ]
verified
CO -> BDES 2,52 01 hy | Sienificant, Verified
positive
ok Significant, -
OB ->ROB 4,12 .00 H3 e Verified
positive
ok Significant, -
OB ->CV 3,55 .00 H4 . Verified
positive
N Not
OB->IT .34 H5 Not significant i
verified
ok Significant, -
OB ->CO 5,65 .00 H6 . Verified
positive
OB -> BDES 3,06 00 7 | Sienificant, o fied
positive
N Not
ROB -> IT .81 H8 Not significant i
verified
ROB -> EOIPS 5,80 00 o | Slenificant, o fied
positive
CV -> BDES 417 .00 o | SBnificant, o ified
positive
CV -> EOIPS 2,60 01 i1 | Sienificant, Verified
positive
BDES -> EOIPS 7,98 .00 ip | Sienificant, Verified
positive
BDES -> IT 2,58 01 iz | SBnificant,  fied
positive
BDES -> OITB 3,58 00 Hig | Stenificant, o fied
positive
EOIPS -> OITB 9,62 .00 is | SBnificant, y fied
positive
EOIPS -> IT 7,73 00 hie | SBnificant o ified
positive
ok Significant, -
OITB ->1IT 3,90 .00 H17 . Verified
positive

Note. p <.001***,.001 < p <.01**,.01 < p<.05%, p<.05<p<.10.

We could not verify Hi, Hs, and Hg among our hypotheses, but all the other hy-
potheses were verified.
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Conclusions

In our paper, we examined, in the case of a developing country, based on repre-
sentative data, the effects necessary for business innovation, and which theo-
retical approach can be used to explain the operation of this complex casual
system. Based on the literature, entrepreneurial innovation is assumed to be
a three-sided effect. First, we defined it according to the classical Schu-
mpeterian theory as an effect from the individual, from the entrepreneurial
side; as an effect from enterprises; and, finally, as a cognitive socio-economic
mechanism of effect.

Our data show that the proportion of innovative enterprises is low, accounting
for about one-fifth of all enterprises. These businesses are typically SMEs, lo-
cated in the more economically developed parts of the country, in large cities,
and the vast majority of them are run by middle-aged men with a high level
of education.

To explore the impact mechanisms that lead to innovations, we analysed our
data using the PLS-SEM methodology. Our results show that business innova-
tion in a developing country results from the combined effect of a com-plex
tripartite system. In this system, the entrepreneur and the enterprise itself have
a direct impact on the creation of innovation, and the macro-environment has
an indirect effect on the emergence of innovation through the perception of the
entrepreneur and the crisis management of the enterprise. Using NCA, we then
determined that the prerequisite for the creation of innovation is that the com-
pany has international connections, is on a turbulent economic trajectory, and
is privately owned.

The emergence of innovation, therefore, requires the co-occurrence of a multi-
lateral mechanism of effects, in which a creative and visionary entrepreneur
must create an enterprise with which they “[want] to change the world” while
gaining a satisfactory amount of wealth. An important result of our study is that
innovation in developing countries can be closely linked to sustainable goals,
as both the entrepreneur and the business must prioritise goals and decisions
in keeping with social and environmental sustainability. However, not only is
an entrepreneur needed for business innovation but the enterprise itself must
achieve a level of economic development embedded in an international net-
work. In addition, the enterprise needs to handle crisis issues and obstacles as
opportunities. All this can create the appearance of a new product and service
in the company, which has a direct positive impact on the appearance of inno-
vation. Finally, the socio-economic environment must also be conducive to the
development of innovation. While this dimension does not have a direct impact
on innovation, it does have an indirect impact on both the entrepreneur and the
business. It follows from all of this that the development of innovation in Hun-
gary can primarily be explained by Schumpeter’s theory.
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Our study is not without limitations. For our model, we used the sample of a
developing country; therefore, the study can be made completer and more ac-
curate if other developing countries are analysed and then their results com-
pared with these. It is easy to imagine that the innovation models of other Cen-
tral-Eastern European countries are created based on a different causal system,
so they can also be explained by other theories. Our research can be further
refined by including additional macro-contextual variables as well. In our re-
search, we included only cognitive variables to measure the macro-context, but
this could be extended to include either performance requirements or risk-
taking variables, as well as measures of context regulators, values, and institu-
tions®°.

In summary, the materialisation of business innovation is the result of a com-
plex three-dimensional mechanism of effects that requires not a single factor
but a combination of factors. But the strongest explanatory theory among these
was the Schumpeterian theory. In all of this, there is a need for entrepreneurs
who can “dream” and stimulate innovation along the lines of sustainability.
However, having a macro-environment is equally important, as it would allow
them to implement these innovations and develop their entrepreneurial spirit.
Furthermore, there is a need for an economically prosperous business with
international connections, which can provide an appropriate framework for
creating new products and services, and the tendency to see challenges as op-
portunities and not as problems. The combined effect of all this is needed for
the creation of business innovation, which can lead to economic growth.
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Appendix
Table 1. Reliability and Validity of the Latent Variables.

Composite Average Variance Extracted
Reliability (AVE)

BDES 0.83 0.71

co 0.73 0.59

cv 0.79 0.65

EOIPS 0.79 0.65

IT 1.00 1.00

OB 0.76 0.62

OoITB 0.78 0.54

ROB 0.81 0.68

Table 2. Factor Scores of Measured Variables and Their VIF (Collinear Statis-
tics) Values.

Factor Scores VIF
creativ 0,91 1,12
nbmedia 0,89 1,07
nbsocent 0,67 1,07
omcrgrow 0,73 1,12
omcstexp 0,73 1,19
omcstnat 0,52 1,06
omnewproc 1,00 1,00
omnewprod 0,85 1,10
omown 0,74 1,24
suacts 0,76 1,10
sucpnewopp 0,95 1,06
sumotivl 0,89 1,16
sumotiv2 0,75 1,16
susdg_env 0,87 1,22
susdg_soc 0,82 1,22
vision 0,69 1,12
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