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Learning for product innovation in sustainable business within bioeconomy rapidly growing context has become one of the most
important components of management educational models. Significant public support in EU countries goes to innovation training for
companies. At the same time, many failed product innovations are entering the markets. Consumer market measurements indicate that
86% to 94% (Salkovska et al., 2018) of all innovations are commercially unsuccessful. Creating innovation is a resource intensive
process. A high innovation failure rate is a significant loss not only to companies, but to the EU economy as a whole and its
competitiveness. The high share of commercially unsuccessful innovations in markets points to areas for improvement in existing
innovation education models. A better understanding of the components of successful product innovation will help to lead to improved
business training models and therefore more productive bioeconomy and sustainability. The research analyses the components of
commercially successful innovations. The most important components that determine the success of innovation are related to the
consumption of innovation, the ideological values of innovation and the starting positions of innovation. The aim of the study is to
identify the key components that make up commercially successful innovations so that they can be given in-depth attention in training
models, thus enhancing the proportion of commercially successful innovations among organizations. The study uses the assessment of
63 innovation experts. Quantitative and qualitative methods of secondary and primary data processing have been used.
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Abbreviations

e EU — European Union

e OECD - Organisation for Economic Co-operation and Development
o NPD — New product development

o TRIZ — Theory of Inventive Problem Solving

INTRODUCTION

Innovation is the engine of economic growth. The concept of innovation covers many aspects and is generally
interpreted very broadly. The OECD (2005) defines innovation as an iterative process initiated by a new market perception
and/or the possibility of a new service for technology-based intervention. The OECD emphasizes that innovations do not
in themselves activate in the market, they need to be successfully implemented and adapted to the market. An invention
becomes an innovation only when it provides economic value to the market. Innovation is also one of the most effective
ways to increase the competitiveness of companies and ensure companies sustainability and ability to reach bioeconomy
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goals (Braun, 2020; Boehlje et al., 2011; Gunday et al., 2011; Teece et al., 2010; Sloka et al., 2019; Cekuls et al., 2017).
Innovations are important in all sectors, studies have demonstrated the growing share of innovative products in consumer
markets and not only (Buligina et al., 2019; Kuzmina-Merlino et al., 2018). Even banks should seek to continue to
diversify the products they provide with new and innovative solutions (Medrano et al., 2016; Saksonova, 2017).
Improving competitiveness in the European Union through innovation is also the second of the five objectives of Horizon
2020. The aim of the Research is to promote an in-depth understanding of the factors of successful innovation creation to
improve sustainability and bioeconomy related educational models on innovation creation in organizations. The object of
Research is the components of commercially successful product innovation. The task of the Research is to identify the
key components that shape commercially successful innovations, so that they can be included in training models, thus
enhancing the growing share of commercially successful innovations among organizations in the context of sustainability
and bioeconomy.

RESEARCH METHODS

Initially, the bioeconomy was politically stimulated by the depletion of fossil resources, but today the bioeconomy
is driven by demand to provide products, processes and services in all sectors of the economy within a sustainable
economic system (Braun, 2020).

The bioeconomy already fully incorporates the dynamics of market supply and demand, in which the main role is
determined by innovation and the preference of the buyer between several choices (Casno, 2019). As highlighted by
market research firm Euromonitor International, sustainable eating and the environmental cost of food have been
identified as one of the most important themes in the food and beverage industries as well as consumer foodservice
(Euromonitor International, 2021). For example, vegetarian-based “meat no meat” products of equivalent quality in
Western Europe and North America face high and rapidly growing market competition, where product sustainability and
planet-friendly origin are not the determining factors in a buyer's choice anymore. As a result, the bioeconomy faces new
challenges, where sustainability will not be the determining factor in basic consumer preferences, and companies will
have to find a new balance between market attractiveness and sustainability.

Innovation success is defined as the performance of innovation in the market, and the assessment of performance
applies to both the organization that created the innovation and the consumer of the innovation (D’Este et al., 2015). The
success of innovation is usually expressed as the turnover and its relative share in a comparable industry resulting from
the introduction of innovation (Mothe, 2010). The success of innovation is also interpreted as a positive net cash flow
(More, 2010). In turn, innovation failure is interpreted as a company's abandonment of innovation (Tranekjer, 2017). As
the share of innovation in consumer markets increases, including the impact of sustainable innovations, share in the
context of bioeconomy, both scientific and industrial research have identified many factors and components that influence
innovation performance, namely its success in the market. The need for a strategy arises when it is possible to more
precisely forecast development tendencies of industries and specific institutions (Saksonova, 2012). Influencing factors
and components can be divided into macro-and micro-level impact zones and general and niche assessments. The macro-
level identifies the external ecosystem for innovation, the micro-level identifies the company's internal ecosystem.
Research on macro-level innovation ecosystems is receiving a significant share of public administration's attention, and
the main goal of improving the innovation ecosystem is the quantitative growth of regional, national and sectoral
innovation in smart specialization, an increase of sustainability, growth of bioeconomy and high-productivity industries.
The micro-level of innovation components and influencing factors are divided into general impact and specific
components. The general components identify a wide range of possible innovation success factors at the organizational
level and are generally divided into four main categories in the scientific literature: strategic, market, NPD development
process and organizational culture components and factors. (Montoya-Veisa et al, 1994). The classification offers a wide
range of variables and considers the product development process from inception to commercialization activities. The
classifications of different scholars and authors internally between these strategic blocks differ and are arranged in
different priority sequences, e.g., (Cooper et al., 1995) put forward innovation performance factors in order of importance:
NPD process, NPD strategy and organizational culture, while other authors put forward other strategic combinations as a
priority for successful innovation (Ernst, 2002).

Specialized micro-level assessments focus on the study of the internal components of a company's strategic blocks,
which are related to the creation of innovations. These studies provide an in-depth assessment of the factors influencing
successful innovation in one of the specific areas (Braslina, 2015). For example, in relation to the process of creating a
new product, Altshuller G. created the algorithmic model TRIZ (Starovoytova, 2015). It is based on a detailed analysis
of the components of inventions and innovations in patent databases and identifies the field of potential innovation
inventions. TRIZ is one of the first models to mark product innovation as an algorithmic approach. Various innovation
training models have been developed on the basis of TRIZ, which are also binding in postmodern marketplaces
(Berdonosov, 2015; Greenberg, 2015). However, the TRIZ model does not address the potential success of innovation in
terms of market value. The other matrix model (Batraga et al, 2018) distinguishes 34 components of market demand and
identifies their connections in the creation of innovations. The model identifies the innovation components with the
highest added value in the market, thus promoting the understanding of the algorithmic preconditions of innovation
components for the creation of successful innovations. The scientific literature also distinguishes the components of
innovation that determine the success of successful innovation (Batraga et al., 2019).
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With the rapidly growing role of the bioeconomy, scientists conceptualizing four types of the bioeconomy:
substitute products, new innovations focused on biological processes, new organic products and new behaviors related to
sustainability. These types are discussed in the scientific literature against the existing types of innovations, emphasizing
the peculiarities of the bioeconomy (Bréring et al., 2020; Thormann et al., 2021).

There are identified phenomenons as well that small and medium-sized enterprises with limited access to
technological innovations use references to bioeconomy and sustainability as another factor promoting product sales or
the possibility to obtain financial support from the public sector (Saksonova, 2019). This is largely due to the income gap
between urban and rural areas (Sloka, 2019).

Research methods: the methodological design of the research envisaged a 4-step pillars approach. Thematic
discussions and in-depth interviews with experts were initially conducted to identify the key components of the
commercial success of consumer innovations in the first and second phases. In the third phase, the identified components
were subjected to a 48-expert materiality assessment. In the fourth stage of the Research, thematic discussions were
conducted to validate the results obtained in the expert survey. The Research uses the assessment of
63 regional innovation experts according to the Quadruple Helix model approach. All experts are directly involved in the
development of innovations and the Research was conducted from February 2019 to November 2020. Within the
framework of the Research, a total of 16 in-depth interviews with experts, a survey of 48 experts and 4 thematic
discussions. Quantitative and qualitative methods of secondary and primary data processing have been used.

RESEARCH RESULTS

In the thematic discussions in the study, the groups of components found in the scientific literature (Batraga et al,
2019) that determine successful product innovations were verified. Experts were asked to assess the importance of each
component in relation to the potential success of innovation. Experts point out the consumption components of innovation
(3.61 points) as the most important group influencing the success of the innovation market, following the ideological-
mission values of innovation (3.59 points) and the starting positions of innovation (3.57 points) (Table 1).

Table 1. Importance of the conceptual groups of product innovation components in the context of its market success
No. Importance of 4 conceptual groups of innovation constituting components ~ Assessment in points*?  Coefficient of variation

X cVv
1. Innovation consumption components 3.61 28.1%
2. Innovation mission (ideological) value components 3.59 30.0%
3. Innovation start position (market entry) components 3.57 32.0%
4. Functional components of innovation 3.17 28.7%

Source: 48 experts assessment evaluation (2020)

It is interesting that in the context of innovation success, the group of functional components of innovation
(3.17 points) is graded as the less significant. This once again confirms the thesis of various economists about the irrational
nature of consumer (Hill, 2012). The high evaluation of the ideological component indicates the importance of values,
which is directly related to the concept of biocoenomics and sustainability.

From the group of consumption components, the six most important components for innovation success are related
to innovation energy savings (4.00 points), consumption time savings (3.93 points), innovation opportunity to provide a
new user experience (3.73 points), cost reduction (3.73 points), increased safety (3.67 points) and acquiring new or
improved skills (3.60 points) (Table 2).

Table 2. Importance of the innovation consumption components in the context of its market success

No. Importance of the innovation consumption components Assessment in points *2 Coefficient of variation
X CcVv
1. Energy savings 4.00 26.7%
2. Consumption time savings 3.93 20.3%
3. The experience of using new feelings for the consumer 3.73 21.4%
4. Consumer cost savings 3.73 28.5%
5. Improving consumer safety 3.67 28.5%
6. New or improved skills 3.60 17.6%

Source: 48 experts assessment evaluation (2020)

Again, it is interesting to identify that the conceptual framework of sustainability and bioeconomy as energy
savings outweighs other benefits of use. In relation to the starting positions of innovation, the most important components

1 * Grade scale for Table 1 and Table 2: The rating is given in points. 4 - means that the group of components is significant and strongly influencing,
3 - the group of components is significant and influencing rather than insignificant and non-influential, 2 - the group of components is insignificant and
little influencing rather than influencing and significant, 1 - the group of components is not significant.
2 * Grade scale for Table 1 and Table 2: The rating is given in points. 4 - means that the group of components is significant and strongly influencing, 3
- the group of components is significant and influencing rather than insignificant and non-influential, 2 - the group of components is insignificant and
little influencing rather than influencing and significant, 1 - the group of components is not significant.
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for the success of innovation are related to the company's investment in research and development
(4.20 points), the scale of the innovation market (3.87 points) and advertising opportunities for innovation in the market
(3.67 points) (Table 3).

Table 3. Importance of the innovation start position (market entry) components in the context of its market success

No. Importance of the innovation start position (market entry) Assessment in Coefficient of variation
components points
X CcVv
1. The company's investment in research and development 4.20 18.4%
2. The scale and size of the innovation market 3.87 19.2%
3 Existence of advertising for innovation 3.67 32.0%

Source: 48 experts assessment evaluation (2020)

Brand recognition (3.33 points), company scale (3.27 points) and company size (3.07 points) are relatively less
important for innovation success from innovation market entry perspective. The evaluation of this section also shows a
relatively high-value innovative approach to innovation development that requires investment from the company and is
therefore related to the company's sustainability context.

The third most important group of innovation components is the ideological components of innovation - lifestyle
and mission values. The three most important are related to the promotion of a healthy lifestyle (3.67 points),
preservation/promotion of individual values (3.53 points) and preservation/promotion of natural values (3.53 points),
which have equal assessment value (Table 4).

Table 4. Importance of innovation mission (ideological) value components in the context of its market success

No. Importance of the innovation mission (ideological) value Assessment in points*®  Coefficient of variation
components X CVv

1. Promoting a healthy lifestyle 3.67 30.3%

2. Preservation / promotion of individual values 3.53 35.3%

3. Preservation / promotion of natural values 3.53 38,6%

Source: 48 experts assessment evaluation (2020)

This assessment also shows a direct link between the three leading components in the field of sustainability and
bio-economic innovation components related to the conservation of natural resources. Less important components of
innovation are related to preservation/promotion of social values (3.27 points), preservation/promotion of cultural values
(3.20 points), preservation/promotion of family values (2.73 points) and components supporting patriotic, religious and
political values. (2.73 points). However, it should be noted here that the latter component may be assessed differently in
regions where there is a threat to any of the latter values.

In relation to the functional components of the promise of innovation, experts see the least contribution to the
commercial success of innovation. Although the impact of the group of components as a whole has been assessed as
insignificant rather than essential for the success of the innovation, the individual components are significant. The highest
ratings are for components for a healthier effect on the body (3.67 points), the promise of a new effective specific function
of the product (3.67 points) and the addition or introduction of a new function of the product
(3.47 points) (Table 5).

Table 5. Importance of the innovation funcional components in the context of it’s market success.

No. Importance of the innovation funcional components Assessment in points*4 Coefficient of variation
X cv

1. The promise of a healthier effect on the body 3,67 24,5%

2. The promise of more efficient function 3,67 19,7%

3. New feature 3,47 24,1%

Source: 48 experts assessment evaluation (2020)

Significant components in this functional components group are also a scientific discovery for innovation
(3.33 points), enhanced or reduced exposure (3.27 points), new substance or material (3.20 points), combined or separated
functions (3.20 points). Interestingly, for traditionally considered functional components of innovation as substances, new
material composition (2.93 points), significantly reduced or increased product size (2.93 points), new product design
(shape) (2.87 points), premium level price (2.80 points), new packaging (2.73 points) are the relatively lower impact to
the success of the innovation.

3 * Grade scale for Table 1 and Table 2: The rating is given in points. 4 - means that the component is significant and strongly influencing innovation
success, 3 - the component is significant and influencing innovation success rather than insignificant and non-influential, 2 - the component is
insignificant and little influencing innovation success rather than influencing and significant, 1 - the component is not significant to innovation success.
4 * Grade scale for Table 1 and Table 2: The rating is given in points. 4 - means that the component is significant and strongly influencing innovation
success, 3 - the component is significant and influencing innovation success rather than insignificant and non-influential, 2 - the component is
insignificant and little influencing innovation success rather than influencing and significant, 1 - the component is not significant to innovation success.
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The five most important components from all groups that are critical to the success of innovation are related to the
innovation company's investment in research and development (4.20 points), innovation energy consumption savings
(4.00 points), innovation consumption time savings (3.93 points), matter of innovation launch-entry market size
(3.87 points) and innovation cost savings in the context of consumsion (3.73 points). Also in the overall assessment, the
context of bioeconomy and sustainability emerges as a leader in the two leading components that determine the
commercial success of innovation - investment in research and development and energy savings.

CONCLUSION AND DISCUSSION

The results of the research indicate that the components of the bioeconomy and sustainability play an important
role in creating successful commercial innovations. For an entrepreneur whose motivation is to create a commercially
successful and sustainable innovation supporting the increase of bioeconomy, the general EU modern innovation support
ecosystem provides the impetus and favourable conditions to do so. Research indicates general guidelines at the micro-
level provide an insight into the four priority groups that form the basis for successful innovation in a company and the
importance of sustainability and bioeconomy components in there.

Entrepreneurship training models for sustainable innovations development are recommended to include in-depth
training on specific key groups of innovation components that determine innovation success - innovation consumption
components, innovation ideological-mission values, innovation functional components and innovation start (market
entry) positions, additionally highlighting in the Research emphasized importance of sustainability and bioeconomy
components. It is recommended to highlight special attention to the following areas of the innovation development
educational models in the context of sustainability and bioeconomy - the company's investment in research and
development, innovation energy consumption savings opportunities, innovation consumption time savings opportunities
and target markets, where innovation is planned to launch.

Meanwhile, the further development of the bioeconomy and sustainable consumer innovation is no longer just a
matter of policy and science, as in the previous decade. It has moved into market relationships where there are fierce
competitions between companies and where companies can no longer rely solely on the components of sustainability and
innovation to determine certain consumer preferences. One of the new challenges for public bioeconomy and
sustainability is to provide an enabling environment for the development of innovative consumer bioeconomy products,
while not driving them into unnecessary overconsumption and avoiding the mistakes of the conventional market economy.
An equally important challenge is to reduce the unfair use of bioeconomy and sustainability slogans by companies in the
production of innovative products, only to ensure the growing consumption of potentially unnecessary products to achieve
the company's financial goals. Thus, those involved in the bioeconomy innovation ecosystem should promote a self-
stabilizing innovation ecosystem that truly serves the goals of the bioeconomy, and not just the business for profit.
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