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Abstract. Nowadays, the concept of innovation is a generally accepted approach to promoting sustainable
development. However, the continuing deterioration of the environment, the rapid changes in external conditions
in relation to science and innovation, and the need for regions to switch to a green economy, determine the need
for scientific search in the field of “correct” innovations, organically integrating social, economic and
environmental imperatives. This kind of innovation is known as green innovation. Innovation and
entrepreneurship are needed to utilize new technologies towards a sustainable society. Eco-innovation and green
technologies play an essential role for: greener economic and social development, economic growth, improved
productivity and competitiveness, and improved quality of life. The purpose of the article is to describe the
regional context of the promotion of “green” innovations and an analysis of the main trends and factors
influencing this process. The authors used the analysis of statistical and analytical data, a comparative analysis of
the experience of different countries, considered the types of “green” innovations, their dynamics and factors of
development. A structural model of a regional eco-innovation system is proposed. The research highlights the
special status of green innovations in regional development, based on their specific characteristics, such as the
ability to create public environmental benefits, manifestation of positive external effects, including network
effects, the ability to convert environmental and economic benefits into significant social effects, hybrid and
multiplicative. Ecological innovations, developing in a quantitative and qualitative format, can become a
backbone component of a regional innovation system and at the same time a source of technological, structural,
and institutional changes during the transition to sustainable regional development.
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Introduction

A number of circumstances determine the relevance of the problems stated in the article.
Nowadays, the concept of innovation is a generally accepted approach to promoting sustainable
development [1]. However, the continuing deterioration of the environment, the rapid changes in
external conditions in relation to science and innovation, and the need for regions to switch to a green
economy, determine the need for scientific search in the field of “correct” innovations, organically
integrating social, economic and environmental imperatives. This kind of innovation is known as
green innovation.

Despite the fact that there is no universally accepted definition of “green” innovation, a basic
definition can be taken from the Action Plan of the European Commission on Eco-Innovation. It
defines eco-innovation as, “Eco-innovation is the introduction of any new or significantly improved
product (goods or service), process, organisational change or marketing solution that reduces the use
of natural resources (including materials, energy, water and land) and decreases the release of harmful
substances across the whole life-cycle.” [2].

A significant increase in the research in green innovation dates back to 2009, although the first
publications appeared around 2000 [3]. Reflection of the changing social, ecological and economic
reality of innovative systems in the literature finds its definition in the specification of the concept of
ecological or green innovation [4-6]; classification and typology of eco-innovation [7-9]; eco-
innovation policy and management [10-13], as well as methods for their measurement [14-15].Green
innovation can save resources and reduce environmental pollution by improving production efficiency,
saving energy, and reducing emissions [16].

Materials and methods

The methodological basis of this study was an interdisciplinary approach, including a comparative
analysis of scientific discourse on green innovation, as well as an analysis of reports and studies on
various aspects of the development of the green economy and green innovation, case analysis, and
statistical data analysis. System analysis was based on a quantitative approach.
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The purpose of the article is to describe the regional context of the promotion of “green”
innovations and an analysis of the main trends and factors influencing this process.

Results and discussion

Green innovation and sustainable regional development

Creating a technology is not enough to reach a sustainable society. Innovation and
entrepreneurship are needed to utilize new technologies towards a sustainable society. As mentioned
above, a variety of theoretical and applied approaches to the study of green or environmental
innovations determine the many existing classifications that are allocated, mainly in accordance with
the ultimate goals of the study.The classification of “green” innovations, affiliated with the sustainable
development goals (SDG), is proposed by Park et.al.[17].

Nine sectors of the green economy, which also correspond to the SDGs, are considered as the
most relevant areas of innovation activity, (Fig. 1).
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Fig. 1. Directions for green innovation according to sustainable development goals [16]

It should be noted that in the framework of the Agenda 2030,alsocalled the Technology
Facilitation Mechanism (TFM) was created to identify the main innovations in the field of sustainable
development. Comparison of the SDGs and the existing opportunities to achieve them allowed them to
be classified into four types: sectoral, inter-sectoral, global and universal cross-cutting [18].

Arundel and Kemp [15] in their studies provide an extended classification of eco-innovations,
highlighting the technologies aimed at protecting the environment; organizational innovations for the
environment, innovative products and services, the use of which benefits the environment and
ecosystem innovations. In accordance with the proposed classification, the content of green
innovations can be represented as follows (Table 1).

Table 1
Types and content of ‘“‘green” innovation
Types of innovations Content
Environment protection | Pollution control technologies and contributing to the reduction of
technologies environmental pollution, rationalization of the use of production

resources; technology development and equipment manufacturing,
optimizing the process of waste disposal; technologies and tools for
environmental monitoring, energy conservation, noise control, etc.

Organizational Environmental audit, environmental controlling, environmental
innovations for the management systems, greening supply chains throughout the product
environment life cycle

Innovative products and | New or environmentally improved products, “green” financial
services that benefit the | products, environmental consulting, testing and design, services to
environment reduce environmental pollution and optimal use of resources
Ecosystem innovations | Alternative production methods and consumer behaviour patterns,

organic agriculture and renewable energy
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In general, there is no universal toolkit that enables the exploration of innovative processes with
an environmental effect within various regional systems. This is why the most important issue is the
integration of a theoretical approach to the research methods of “green” innovation and practical tools
for measuring innovation at the level of organizations, territorial entities and other economic systems.

Effects of green innovation in a regional context.

For successful implementation of the “green” economy potential in the development of rural
areasthe following conditions are necessary: focus on the existing demand in the sphere of market or
social problems, balance of environmental, social and economic goals, their clarity and economic
validity, innovation, availability of sustainable network communications and transparent intersectoral
interaction, diversification of funding sources, adaptability to changes in the external conditions,
availability of educational programs, monitoring of planned and actual indicators, broadcasting of
successful experience and results, formation of socio-ecological identity and a new ecological
mentality, norms and the level of trust between members of the local community as well as
information support [19].

The effect of “green” innovation is that it contributes to ‘“green” growth, both through
technological and non-technological changes. The conventional typology of ecological innovations
proposed by the OECD [20] provides an opportunity to evaluate the potential effect of green

innovations for the regional economy and society.

Products and Green Eco desi New business New supply Mass
services products en models models replication
Incremental innovation System innovations

Fig. 2. Structure and effects of incremental and systemic eco-innovations

Incremental (gradual) innovations are aimed at changing and improving existing technologies,
increasing the efficiency of resource use and energy without fundamentally changing the technological
basis of production. Their effect is in relative decoupling (gradual reduction in the use of resources per
unit of added value). Nowadays, it is the dominant form of eco-innovation in enterprises.

Systemic (radical) innovations imply full-scale structural and technological changes in economic
systems, achieving the effect of absolute decoupling (sustainable or declining use of resources and
environmental impacts while the economy is growing). Systemic eco-innovations can be simple, but
with a very wide range of applications, or rather complex ones that form whole networks of actors and
transformation complexes in organizational and institutional mechanisms.

The overall differences between incremental and systemic innovations are shown in Figure 2. It
seems that, despite the greater potential of systemic eco-innovations, incremental innovations are
extremely important, because they capture successful social practices and contribute to the diffusion of
innovations in the regional space.

The priority for “green growth” is the support of innovations that can create prospects for new
economic opportunities [21]. Therefore, the concept of “ecological modernization of the regional
economy” should include not only technological innovations, but also modernization of institutes and
legal regulators of spatial development, ensuring “greater compliance of these institutions and
regulators with the scale and complexity of the subject of this management” [22].

Among the specific effects of “green” innovations that determine their special status in the
regional innovation system are the following:
e ability to create public environmental benefits;

e manifestation of positive external effects, including network effects, reflecting the growing
value of innovations due to the expansion of the number of consumers;

1834



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 22.-24.05.2019.

e ability to convert environmental and economic benefits into significant social effects;

e having a hybrid and multiplicative nature, which is supported by the fact that most
environmental innovations have, firstly, associated technological solutions, and secondly,
create incentives for innovation processes (technological, product, service, organizational,
marketing, institutional and social) in other industries, and the system as a whole.

From a regional development perspective, the existing strategic approaches almost do not take
into account the eco-innovation component as a competitive advantage, the basis of which can form a
development strategy. At the same time, the support and development of environmental technologies
can become the basis of a region’s development strategy, helping to increase its competitiveness and
investment attractiveness.

“Green” design of regional innovation systems.

The process of transition to a post-industrial society not only changes the economy, but also its
interrelations with other sources of social and political development. It gives rise to a request for
increasing the reliability of innovation and science and technology policies, and the search for new
ways to manage innovations. Nowadays, ideas about new models of the innovation system are
developed, new approaches to explaining the processes of generation, diffusion and acceleration of
innovations are being formed, corresponding to the current stage of development. Research has long
recognized the importance of innovation systems, rather than focusing on individual events. Figure 3
shows the regional eco-innovation model with the main determinants and structural factors of
development.

According to this approach, in order to determine the ways of management impact aimed at
developing the constructive potential of a regional eco-innovation system and neutralizing
environmental risks and threats, it is necessary to create a system of indicators “tied” to the conditions
of a specific region and based on a multi-dimensional scale of quantitative and qualitative indicators.
Monitoring these indicators would allow potential diffusion of eco-innovative practices to be analysed
and predicted. Eco-innovative practices depend on the degree of development of various elements of a
regional innovation system because of evolutionary changes in the interface and architecture of the
institutions that comprise it; they take into account the nature of the interconnections and interactions
between them and the factors determining their configuration and dynamics. At the same time, such a
system should be a compromise between the need for maximum representation and a rather limited set
of its constituent indicators.

The main advantages of creating and implementing such a system can be:

e forecasting the activities of organizations in the field of eco-innovation and consumer
behaviour;

¢ identifying incentives and barriers to creating, implementing, transposing and replicating of
“green” innovations in order to develop an effective regional socio-economic and
environmental policy;

e raising awareness of environmental innovations among various groups of stakeholders;

e creating a need for ecological products and an ecological lifestyle.

Factors affecting the development of environmental innovation at the regional level

The existing theoretical approaches focus on various factors that determine the development of
environmental innovation.

J. Medeiros identifies four main factors for the success of an environmentally-oriented innovation
product [23]: market, legislation and regulation, inter-sectoral interaction, training, and research and
development in the field of eco-innovation. Moreover, all factors are strongly interconnected.

The “turtle” model proposed by Fichter [24] combines internal (created by participants of the
value chain) and external (not directly related to the value chain) driving forces of eco-innovation. The
author uses a multi-impulse approach, considering the actors of eco-innovation at various levels. This
modelis based on the “push-pull” approach and pays considerable attention to the institutional aspects
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of promoting eco-innovation. Many theoretical models proposed by foreign researchers require
adaptation to the particular regional practice.

Undoubtedly, the development of environmental innovations is a complex process with many
components, but in this research the authors focus on the problem of creating demand for
environmental innovations and their institutional support through the instruments of public policy.

Demand for eco-innovation can be both from consumers (consumer demand) and business
(investment demand). In fact, although both of these types of demand are different in nature, they are
nevertheless closely interconnected.
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Fig. 3. Actors and connections in regional eco-innovation systems

Regional aspects in shaping eco-innovation demand are extremely important, since regional
specificity determines both the social demand for ecological farming and the market demand for
certain types of environmental goods and services in accordance with the local characteristics.

Eco-oriented innovative behaviour of consumers appears under the influence of two groups of
factors. The social effect based on ideas about the need for a healthy and eco-friendly lifestyle,
integrating the need to protect and preserve the natural environment into the system of consumer
values; as well as environmental marketing technologies, including adherence to environmental
standards, and is due to the preference for “new” products or services with a minimal impact on
environment. At the same time, an increase of the income level and quality of life creates additional
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conditions for a social effect, since innovative “green” goods or services are regarded as being among
the normal or highest goods.

The speculative effect is associated with consumer expectations and occurs, when awareness of
the threat of failing health or potential financial losses stimulates the consumption of innovative green
goods and services to meet basic security needs. The use of direct and indirect methods of regulation
used by the state (for example, various kinds of preferences to producers and consumers) can
significantly enhance this effect.

The effect of consumers’ limited rationality, due to the high transaction costs of finding
information about innovative eco-oriented goods and services, as well as the prevailing sustainable
management stereotypes and lack of interest in innovations, can be overcome by developing
environmental certification and standardization, environmental auditing, and controlling.

Investment demand for environmentally-oriented technological innovations is formed mainly in
the framework of government incentives for environmental modernization of industry and reducing
the energy intensity of products. In the modern economy, a set of innovative policy measures and
instruments that support investment demand for green innovations can include a wide range of
components: green government procurement, systems for environmental standards, special institution
of leading markets (used in the EU to support the formation of renewable energy markets),
encouraging the creation of various partnerships.

Conclusions

1. The data of indicators, characterizing the quantitative slice of the level of eco-innovation
development at the regional level demonstrates that “green” innovative practices do not currently
receive mass distribution and replication. The results of the study highlight the special status of
“green” innovations in regional development, based on their specific characteristics, such as the
ability to create public environmental benefits, demonstration of positive external effects,
including network effects, ability to convert environmental and economic benefits into significant
social effects, and the hybrid and multiplicative character of “green” innovations. Ecological
innovations, developing in a quantitative and qualitative format, can become a backbone
component of a regional innovation system and at the same time a source of technological,
structural and institutional changes during the transition to sustainable regional development.

2. The lack of representative statistical data to determine the methods of management impact aimed
at developing the constructive potential of a regional eco-innovation system requires the creation
of a system of indicators “tied” to the conditions of a particular region and based on a multi-
dimensional scale of quantitative and qualitative features. They should take into account the
degree of development of various elements of regional innovation systems influenced by changes
in the interface and architecture of its constituent institutions.

3. An analysis of measures implemented in different countries to support investment demand for
environmental innovations shows the focus of efforts of regulators in this direction in recent
years, especially regarding regulatory and legal regulation. However, in general, institutional
support for shaping and stimulating the demand for green innovation has not become a significant
component of innovation policy, which is one of the reasons for the lack of effectiveness of
measures in this area.
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