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ABSTRACT

There are proposed the methodology and system of indicators to measure eco-innovation
potential of regions in Ukraine, based on the understanding of the latter as the formation and
development (environmental congruence) of structural components of the RIS, as well as
taking into account the peculiarities of the national statistical database design. The
methodology presupposes the grouping of measuring indicators as follows: market
component, industry and technology component, knowledge component, infrastructure
component, institutional component, and linkages. The proposed set of indicators provides a
link with the goals of sustainable development and economic growth, allowing to identify the
prerequisites for the development of eco-innovations, their dynamics, and impact on the
economy, environment, and society. Taking into account the high proportion of rural
population in Ukraine, particular attention is paid to the indicators characterizing rural tourism,
which can act as a driving force for the development of eco-innovation in rural areas, as well
as in regions where agriculture predominates.

Keywords: measurement of innovation; eco-innovation; eco-innovation potential; regional eco-
innovation; regional innovation system.
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1. INTRODUCTION

The "ensuring of the sustainable development of the state, carrying out structural reforms and,
consequently, raising standards of living...” is a strategic goal of Ukraine’s development. It is asserted
that "Ukraine should become a state with a strong economy and advanced innovation ... " and it should
be ensured through the" ... sustainable growth of the economy in an environmentally sustainable
manner ... " (On Strategy 2015). The main objectives of regions’ development also go in line with the
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State Strategy and include competitiveness, socio-economic integration, balanced spatial development,
and effective management (On Approval 2014). Thus, the priority of the innovation and sustainable
development (SD) goals for both Ukraine as a whole and its certain regions is politically determined
and, therefore, undeniable.

Currently, the mutual dependence of the SD and innovation concept is being widely recognized (Lundin
and Serger Schwaag 2018), in particular, the achievement of sustainable development goals is seen
possible only on an innovative basis (Park et al. 2017) and, specifically, with the use of eco-innovation.
In this context, the latter, traditionally being subordinated to the goals of economic growth, should be
seen as the main driver of innovation policy (Reid and Miedzinski 2008). The eco-innovation form the
basis for the "fourth generation" of innovation policy, where the goals of resource saving and eco-
efficiency are of main importance, and the long-term sustainable development goals, instead of short-
term economic ones, are central to priority (Reid and Miedzinski 2008). The eco-innovation creates new
opportunities for economic development, thus being the important economic driver especially for the
underdeveloped regions and rural areas (Horbach 2017).

The abovementioned substantiates the need to take into account the eco-innovation when formulating
both the State and regions’ development Strategies in Ukraine, even more so, in view of the existing
range of unresolved environmental problems as well as the current state of socio-economic
development (low incomes, low technological level of production, raw export orientation, high share of
rural territories and habitants, agricultural production priority). In this regard, the measurement of the
regional potential of eco-innovation development, its current state, and dynamics, becomes important
in order to determine the priorities of policy intervention and regulation in this area.

2. RESEARCH BACKGROUND

Eco-innovation as a scientific category and research field is relatively new. However, existing studies
in this area indicate a rather dynamic and socially significant nature of the problem. In view of the
absence of the single vision about the eco-innovation content and scope, its similarities and differences
from environmental innovation, “green” innovation and other similar notions, the general conception is
that eco-innovation is associated with certain benefits to the environment, regardless of whether these
benefits are targeted or received as a side effect of others, even purely economic measures such as
cost reduction or market expansion, and also institutional transformations of values, knowledge, norms,
and administrative regulations, or as a result of interactions with new stakeholders (Machiba 2009). The
public benefits and market failure associated with eco-innovation determine their features: the “double
externality problem”, the regulatory push/pull effect, and the greater importance of institutional and
social innovation (Rennings 2000).

The eco-innovation, being crucially reliant on political regulation (Reid and Miedzinski 2008; Pereira
and Vence 2012; Diaz-Garcia et al. 2015), requires a scrutinous approach to policy-making aimed at
their development. The formation of this policy should be based on the content, drivers and barriers of
eco-innovation development, its state and dynamics, as well as the results of implementation, that is,
the impact on the environment, society and economic performance (Machiba 2009). It determines the
special attention of scientists to the construction of eco-innovation measurement systems and
appropriate methodology.

The assessment of eco-innovation serves as the basis for policy development aimed at promoting eco-
innovation, providing innovative progress in the development of the region and, at the same time,
achieving the goals of sustainable development (Park et al. 2017). The difference of the eco-innovation
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capacity is due to the territorial specifics of the economic structure (industries and firms) and
competition, as well as the peculiarities of the corresponding products / technologies / services market
development. Itis obvious, that political decisions must be in line with the current state of eco-innovation
development, providing solutions to existing problems in this area, as well as the adequacy of the
decisions and measures taken and the ability of actors to perceive them (Ghisetti and Quatraro 2017).
Therefore, the assessment of eco-innovation potential is the basis for developing appropriate strategies
at the different levels, aimed at increasing national (and regional) competitiveness (Park et al. 2017).

The eco-innovation are measured both directly and indirectly (Park et al. 2017). The study of Kemp &
Pearson (2007) is, to some extent, pioneering in the field of eco-innovation measurement. Authors
made a comprehensive analysis of existing approaches in this field and indicate the feasibility to use
four types of measures for the quantitative characteristic of technological changes associated with eco-
innovation: “input measures, intermediate output measures, direct innovative measures, and indirect
impact measures”. The main indices proposed to assess the eco-innovation progress include the
following: research and development expenditures, the staff involved in the processes, the number of
patents, publications and citations, sales of relevant new products, resource efficiency and productivity
indicators (Kemp and Pearson 2007). The corresponding approach is highlighted in the OECD report
(Machiba 2009) and used as a methodological basis for the Eco-Innovation Scoreboard used to
measure eco-innovation development in the European space. The latter presupposes the assessment
of “eco-innovation inputs, eco-innovation outputs, eco-innovation activities, environmental and socio-
economic results of eco-innovation” (Eco-Innovation Scoreboard 2018). Another approach, compiling
the ASEM Eco-Innovation Index (ASEIl) proposed by ASEM (Asia-Europe Meeting) SMEs Eco-
Innovation Center (ASEIC), based in the Republic of Korea (ASEM 2015) covers the measurement of
an eco-innovation capacity, the environment for promoting eco-innovation, eco-innovation activities, as
well as their output. Park et al. (2017) made a detailed analysis of these techniques identifying their
benefits and disadvantages.

On the other hand, scholars consider eco-innovation as a kind of innovation (Hojnik 2017; Speirs et al.
2008), and therefore explore the possibilities to apply the traditional indicators used to assess innovation
dynamics (Speirs et al. 2008). Speirs et al. (2008) analyzed the various conceptual approaches to the
modeling of innovation systems (The Innovation Policy Terrain, The Generic Model of National
Innovation Systems (OECD); The Elements of National Innovative Capacity model, and The Functions
of Innovation model), highlighting those common elements that are key in terms of the innovation
system performance: the firm (with an emphasis on environmental management, costs and research);
conditions (financing, knowledge, and policy related to environmental practices) and linkages
(interactions between actors in the environmental sphere). They also added indicators characterizing
the nature of eco-innovations (radical or incremental), as well as indicators to measure their overall
productivity (Speirs et al. 2008, 13-15).

The synthesis of the existing approaches shows that, despite the different scholars’ positions
concerning the grouping of indicators, the measurement tools usually cover a certain set of generic
indicators: the research and development expenditures in this area; number of firms with environmental
management systems; number of patents and publications; indicators of resource efficiency for different
types of resources, etc. In other words, these tools are aimed at determining the preconditions,
exploring drivers and barriers, as well as the current state and results of the eco-innovation
implementation.
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All of the above-mentioned approaches cover the national level of an eco-innovation implementation.
These assessments are important in terms of formulating the standardized basis for gathering
information, countries reporting and benchmarking, allowing identification of leaders, followers,
loungers or laggards (Park et al. 2017), as well as best practices for policy reform. At the same time, it
is possible and desirable to measure eco-innovation performance at the firm level (lllyashenko 2012;
Prokopenko 2010), as well as at the sector and the region (Smol et al. 2017; Chen et al. 2017; Plikus
et al. 2018).

The regional level has its own specifics, primarily due to the limited policy regulation powers (for
instance, as the main tax assessment belongs to the state competence), funding capabilities (due to
limited local budgets and their deficiency) and because the peculiarities of the region as a more dense
socio-economic space, where socio-cultural factors and relations become more significant (Kirat and
Lung 1999; Mishenin et al. 2018). Upon that, different socio-economic conditions in the regions
determine the diverse level of eco-innovation regional performance. Following Park et al. (2017)
approach, the assessment of eco-innovation potential should serve as a basis for regions division into
leaders, followers, loungers or laggards, which in turn should underlie the creation of a well-balanced
regional policy at the national level and interregional integration and interaction frame. The level of eco-
innovation potential also should be seen as an underlying rationale for the regional policy, in particular,
decisions on a specialization (diversification), a resource use and spatial planning, aimed at
enhancement of the region’s competitiveness. The scientists emphasize the importance and relevance
of research in this area (Diaz-Garcia et al. 2015), specifically, examining the drivers and barriers of eco-
innovation development in regional space (Horbach 2013, 2017; Reid and Miedzinski 2008), although
the studies on eco-innovation measurement at the regional level are few.

The system of eco-innovation measuring indices developed for the Chinese regions (Chen et al. 2017)
covers four groups of indicators, assessing the role of eco-innovation for the “green” regional
development: its influence on the green economy performance (through the measurement of
investments in equipment, technological recovery, and pollution control projects; the value of green
products and their export; the cost of full waste disposal; index of production structure); its influence on
ecological society performance (measurement of employment in ecological production; level of
informing about ecological services; productivity of all staff; the number of environmental protection
organizations; the number of proposals from environmental institutions); its influence on the creation
and accumulation of technologies (via the number and expenditures for the environmental products
research and development projects; the number of green patents; patenting technology; the technology
market sales); its influence on ecological performance (through the assessment of energy efficiency
and standards of industrial emissions; utilization of solid industrial waste level; standards for industrial
wastewater; amount of industrial sulfur dioxide emissions; the hazard level of household waste disposal
processes). Another approach, where the authors (Smol et al. 2017) suggest to understand eco-
innovation as the facilitator of the Circular Economy (CE) regional development, is based on the frame
and indicators underlying the Eco-Innovation Scoreboard, and also include a number of indices that
make it possible to measure resource direct use, reuse and recycling (as the main output of eco-
innovation in view of CE concept). The methodology presupposes the measurement of “CE-eco-
innovation input” (the expenditures of local authorities for environmental and energy R&D related to the
CE, investments in the initial stages of green projects per capita), “CE-eco-innovation activities” (share
of companies implementing projects aimed at reducing material consumption and recyclable projects),
“CE-eco-innovation output” (volume of generated and recycled industrial and household waste per
capita, number of firms applying LCA and implementing zero waste programs), “Resource efficiency
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outcomes” (the measuring indices corresponding to the Eco-IS, applying for the regional scale),and
“Socio-economic outcomes” (the same indices as used in Eco-IS, excluding export of eco-industries
products). Comparing these approaches, one should indicate their significant difference in measuring
the results of eco-innovations (outputs and outcomes), and the preconditions for their development.
The second one (Smol et al. 2017) is more complete allowing to link the economic result of the regional
complex functioning with its socio-ecological dimension directly, in particular, via the measurement of
the amount of used resources per regional GDP, as well as to assess the environmental orientation of
local authorities (at least due to the R&D expenditures they carry out in this area). The latter is an
important driver of eco-innovation development (Andersen and Andersson 2006).

The above allows for the conclusion that development of a single, universal approach to measuring the
regional eco-innovation potential and performance (and the country as well) is, to some extent,
impossible, due to the specifics of each country and region, driven by the peculiarities of the statistical
and analytical systems construction, organizational structures and distribution of powers, and socio-
cultural determinants. This is evidenced by the difference in the frameworks of Eco-IS and ASEIM
approaches, as well as the variety of regional measurement methodologies. Given that eco-innovations
are contextual-specific (Doloreux and Parto 2005), it is evident the need to develop specific
methodological approaches that will best fit the conditions of the country (region) and fully serve the
purposes of policy making, illustrating the most significant problems and ways to solve them. The
context-specific nature of eco-innovation stipulates the specificity of the methodological basis for
analysis and research (Diaz-Garcia et al. 2015). Therefore, acknowledging the existing research in the
field of eco-innovation assessment, it should be emphasized the importance of developing an
appropriate methodology for the measurement of eco-innovation potential for post-Soviet countries and
their regions, where the differences caused by somewhat rigid organizational structures, in comparison
with the European ones, will result in its specificity.

There is a limited scope of research in the field of eco-innovation measurement on the regional (and
national as well) scale made by Ukrainian scientists. Certain scholars (Martiyenko and Bondarenko
2015) explore the ecological dimension of regional innovation processes with an emphasis on the
peculiarities of the state environmental, regional and innovation policy. Musina & Kvasha (2017)
investigate the role of eco-innovation in the formation and development of a resource-efficient economy,
also identifying the indicators and data sources for the eco-innovation index of Ukraine assessment,
applying the Eco-IS approach. With regard to the latter, it should be pointed out that some of the
suggested indicators are rather controversial. Specifically, the principle of determining "the share of
enterprises engaged in ecological activities in their total number", that is the indicator of eco-innovation
activity, is not clear enough due to the lack of a legally defined "ecological activity” term. It makes difficult
the use of the proposed tool.

While exploring the principles of the environmentally friendly regional innovation system (RIS)
formation, Plikus et al. (2018) propose the methodology for the measuring of its development. The
authors highlight the interconnection of the socio-economic context of regional development and the
peculiarities of innovation activity carried out within the respective territory. The indicators used to reflect
the environmental dimension of the RIS functioning include the volume of emissions and wastewater,
generated waste and the share of renewable energy in the total energy consumption, allowing the
measurement of environmental performance of innovation activity in the region, but not the problem
areas in terms of the eco-innovation development facilitation (Plikus et al. 2018).
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Certain results concerning the development of eco-innovation in the regional scale were received within
the framework of previously conducted research of the authors (Koblianska 2015). In particular, there
were studied the essential nature and directions of the regional eco-innovation potential assessment,
as well as the strategies of the regional "green" development on the eco-innovation basis. At the same
time, one should emphasize the relevance of further research, given the limited domestic research in
the field and the need to specify the methodology for the regional eco-innovation potential
measurement.

Given the existing approaches to measure eco-innovation (Kemp and Pearson 2007; Speirs et al. 2008;
Musina and Kvasha 2017; Chen et al. 2017; Smol et al. 2017), the methodology construction requires
the identification of the eco-innovation nature, its typical and specific drivers and barriers, as well as the
specification of set of principles to ensure the sufficient complexity, comprehensiveness and easy to
use of measurement tools. The study of these aspects, with regard to Ukraine’s statistics peculiarities,
constitutes the range of research tasks to be solved for the development of the methodic approach for
measurement of the eco-innovation potential of the region, which is the main purpose of this study.

3. RESULTS

Concerning the content of eco-innovation, we should note that in the absence of a single approach, one
of the most cited (Horbach 2013, 2017; Park et al. 2017; Sarkar 2013) is Kemp & Pearson’s definition:
"the production, assimilation or exploitation of a product, production process, service or management
or business methods that is novel to the organization (developing or adopting it) and which results,
throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of
resources use (including energy use) compared to relevant alternatives "(Kemp and Pearson 2007, 7).
Somewhat similar is the definition of eco-innovation given in the OECD report (Machiba 2009), which
additionally emphasizes the incremental innovation and institutional arrangements as a kind of eco-
innovation, and the independence from the initial implementation target (environmentally driven or not).
Such an approach, in which eco-innovation embrace both radical and incremental ones, is already
traditional in this field of science (Machiba 2009; de Jesusa and Mendonga 2018; lllyashenko 2012;
Prokopenko 2010; Europe 2013). In addition, it should be emphasized that the insignificance of the
implementation target is the basis for the eco-innovation differentiation in comparison with the
environmental (green) innovations (Kemp and Pearson 2007; Horbach 2017). The latter concentrates
on environmental effects, while the eco-innovation are aimed at obtaining both an environmental and
economic effect (Horbach 2017). Therefore, eco-innovation should not be limited to environmental
goods and services. The eco-innovation is also neither sector nor technology specific but occurs in all
sectors of the economy (Kemp and Pearson 2007; Reid and Miedzinski 2008). The need for the eco-
innovations development and implementation has cultural and philosophical grounds: they intended to
coordinate human-nature relations on the background of the resources exhaustion, environmental
degradation and ecological damage (Chen et al. 2017). The eco-innovations are socially significant and
desirable (Hojnik 2017); they further an improvement of life quality while minimizing the natural
resources use (materials, energy and space) per unit of output and the minimum emission of toxic
substances throughout the life cycle (Reid and Miedzinski 2008), thus being an important tool for
improving social well-being (Pereira and Vence 2012). The understanding eco-innovation as a system
tool for solving existing problems, which enables a coherent and transformative change of the current
unsustainable situation (de Jesusa and Mendonga 2018) reveals the transformational content of this
concept in relation to the existing paradigm of social development.
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Given the undeniable social significance of eco-innovations, one should emphasize their crucial role in
the context of transforming the meaningful aspects of economic development and the behaviour of
economic agents. Understanding the eco-innovation as capable to attract green rent to the market
(Andersen 2008), Andersen (2008) emphasizes that the focus of research in this area should move to
problems of environmental issues integration into economic processes, i.e. the analysis of trends and
dynamics of “greening” the business strategies, markets, technologies and innovation systems
(Andersen 2008). Thus, conceptually eco-innovation is closely related to competitiveness (Andersen
2008; Sarkar 2013). In this context, the firm, is a key element of the innovation system, should be seen
in a wider institutional and cultural context as a potential eco-innovator, and the policy should focus
mainly on the organization of green production, the creation, and accumulation of green knowledge, the
provision of training between firms (Andersen 2008). Consequently, systemacity is an important feature
of the eco-innovation success (Reid and Miedzinski 2008), inasmuch as an individual, local innovations,
even environmentally targeted, have a limited impact on the processes of greening the economy
(Koblianska 2015). The systemic implementation of eco-innovation refers to the need to provide a
system of related changes in all spheres along the value chain (resource extraction — production -
transportation and distribution — consumption - utilization), as well as changes in the system’s external
environment (Europe 2013), in particular, fundamental changes in the mode of society’s functioning and
the meeting of its need (Machiba 2009, 15). Technologies can be a source for system innovations
(Machiba 2009; Chen et al. 2017), but they alone cannot provide significant changes and thus must be
associated with organizational and social arrangements, with human nature and culture (Machiba
2009). The implementation of such system innovation is rather difficult, although provides a sound effect
(Reid and Miedzinski 2008). Therefore, regional eco-innovation should be seen as a system and
organizational network that ensure close coordination between the environmental, economic, social and
technological dimensions of regional development, thus contributing to the development of a
sustainable development model in a certain area (Chen et al. 2017). From these positions, the level of
implementation of eco-innovation in the region is a reflection of the synergistic evolution of the economy,
society, technology and the environment (Chen et al. 2017), reflecting the degree of combination of
different production factors and conditions that provides favourable conditions for green development
and effective regional economic growth of a new quality (Chen et al. 2017). This requires a clear
determination of the composition and structure of the system in which the innovations (eco-innovations)
are implemented, as well as the interconnections between the elements; the provision of a common
understanding of the direction of change, goals, and objectives of the system development, as well as
ways to achieve them. (Koblianska 2015).

Taking into account the above, as well as the need to provide the systemic implementation of eco-
innovation in the regional space, it is evident that input-output-outcomes measures (Kemp and Pearson
2007; Eco-IS 2018, Smol et al. 2017; Musina and Kvasha 2017) are not enough to illustrate the whole
set of their determinants, as well as innovation system performance and success. Moreover, such an
approach does not adequately reflect the non-linear nature of eco-innovation (Park et al. 2017). The
formation of all system components of the regional innovation system (RIS), each of which provides the
formation and the support of proper functionality of innovation drivers is the key to the success of
innovation processes. From these perspectives, the region’s eco-innovation potential should be
understood primarily as the existence (ecological congruence) of the RIS components and the level of
their development. This approach determines the features of the indicators grouping, as well as the
composition of a comprehensive system for measuring the eco-innovation potential of the region.
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Considering the methodological aspects of the design of a system of indicators for measuring the
potential of eco-innovation development, one should emphasize that the formation of indicators, as a
rule, combines the theory-driven and data-driven approaches (Park et al. 2017). The main principles
underlying the process of the appropriate indicators selection cover, in particular: the scientificity and
relevance of areas and stakeholders coverage; operationality and ability to identify changes); focus on
common goals; the ability to facilitate further changes, etc. (Park et al. 2017; Chen et al. 2017).
Commenting the above, it should be emphasized the need to fully cover the determinants of eco-
innovation development. The main of them is the technological and regulatory pressure, and market
demand (Rennings 2000). Within this framework, the certain measures at the regional scale are of main
importance, namely: the green public procurement, financial schemes, consultancy services, eco-
efficiency campaigns, a green forecasting, and land use planning (Reid and Miedzinski 2008). The
fiscal measures are also significant, while trading schemes, subsidies, permits and prohibitions,
standards, and technical norms, eco-labeling, research and technology programs, educational
programs play a supporting role (Reid and Miedzinski 2008, 60). The networks development (R&D
cooperation and knowledge sharing), the presence and activity of pressure groups (foreign consumers
and investors, local government, community), the resource and structural parameters of the regional
production also seen as important drivers of eco-innovation at the meso-level (Diaz-Garcia et al. 2015;
Hojnik 2017; Horbach 2017). It is necessary to note that indicators should help policy-makers to identify
the trends of eco-innovation activity, promote awareness of eco-innovation among stakeholders as well
as provide the identification of ways to detach the economic growth and environmental deterioration,
etc. (Sarkar 2013). Therefore, based on the main elements of IS (firm, institutions, infrastructure,
linkages) and the factors underlying the eco-innovation development (Rennings 2000), it is necessary
to consider the potential of eco-innovation development in the region in terms of formation and
development (environmental congruence) of such RIS elements: market, knowledge, industry-
technological, infrastructure, institutions (policy and socio-cultural space) and linkages (Tab. 1).

Table 1: The system of regional eco-innovation potential measuring indices

| EIRP blocks and Indicators | Data sources
1. Market

1.1 | Value of innovation products and services (UAH) and its share in regional GDP, | Statistics
%
1.2 | Value of organic products (UAH) and its share in the gross regional agricultural National Register of
output, % Organic Producers,
Data of certification
organizations,
Statistics, Organic
producers’ statistical

reports
1.3 | Value of resource-saving (including energy) products and services (UAH) and its | Statistics (to be
share in regional GDP, % developed)

1.4 | The passenger turnover of environmentally friendly transport (min. pas. km) and | Statistics
its share in the total passenger turnover, %
1.5 | Volume of alternative fuel consumed (oil equivalent) and its share in the total Statistics
volume of consumed motor fuel, %
1.6 | Volume of alternative energy resources consumed (oil equivalent) and its share | Statistics
in the total volume of consumed energy resources, %
1.7 | Sales of the reused and recycled products (UAH) and its share in regional GDP, | Statistics: sales of

% wholesale of waste
and scrap industry
and wholesale of
post-consumer goods
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1.8 | Sales of environmental industries (UAH) and its share in regional GDP, % Statistics
1.9 | The number of tourists in rural areas (persons) and its share in the total tourists’ | Statistics
number, %
2. Industry and technology
21 Industry structure (share of different industries in regional GDP), % Statistics
2.2 | The number of certified organic agricultural producers (units) and its share in the | National Register of
total number of agricultural producers, % Organic Producers,
Data of certification
organizations
2.3 | The number of rural households offering tourism services (units) and its share in | Statistics
the total number of rural households, %
2.4 | The number of ISO 14000 certified firms (units) and its share in the total firms Statistics (fo be
quantity, % developed), Data of
certification
organizations
2.5 | The number of firms operating in environmental industries (units) and its share in | Statistics
the total firms quantity, %
2.6 | The number of firms operating in the wholesale of reused and recycled products | Statistics (see
(units) and its share in the total firms quantity, % comments for the 1.7)
2.7 | The employees in environmental industries (persons) and its share in the total Statistics
number employees, %
2.8 | The employees in the wholesale of reused and recycled products (persons) and | Statistics (see
its share in the total number of employees, % comments for the 1.7)
2.9 | The share of resource-saving technologies implemented in the total number of Statistics
innovation technologies, %
2.10 | The share of innovation implemented in the environmental sector in the total Statistics
number of innovation applied, %
2.11 | Capital investments value (min. UAH) and its share in regional GDP, % Statistics
2.12 | Capital and current expenditures of enterprises in environmental area (min. Statistics
UAH) and its share in regional GDP, %
2.13 | Expenditures of enterprises for the innovation activity (min. UAH) and its share in | Statistics
regional GDP, %
2.14 | Regional GDP per industrial waste generated, min. USD / ton Statistics
2.15 | Regional GDP per energy resources used, min. USD / ths. ton oil equivalent Statistics
2.16 | Regional GDP per wastewater, min. USD / ths. m? Statistics
2.17 | Regional GDP per volume of pollutant emissions, min. USD/ ths. ton Statistics
(differentiated for the stationary and mobile sources of pollution, as well as by
the types of pollutants)
2.18 | Regional GDP per volume of CO; emissions, min.USD/ ths. ton Statistics
2.19 | The degree of waste utilization, % (differentiated by the types of waste) Statistics
2.20 | The degree of wastewater treatment, % Statistics
2.21 | The share of agricultural land in the total land area, % Statistics
2.22 | The degree of agricultural land ploughness, % Statistics
2.23 | Index of region’s competitiveness Statistics
3.Knowledge
31 The number of publications in ecological and related fields and its share in the Survey
total number of scientific publications
3.2 | The number of ecologically related R&D and its share in the total number of R&D | Survey
projects
3.3 | The expenditures for ecologically related R&D (UAH) and its share in the total Survey
expenditures for R&D projects
3.4 | The number of master and PhD graduates in ecologically related fields (persons) | Survey
and its share in the total number of master and PhD graduates, %
3.5 | The number of patents in ecologically related fields (units) and its share in the The National
total number of patents, % technology and

patents databases
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3.6 | The number of research organizations and high education institutions (per 100 Statistics
ths. of population)
3.7 | The number of employees in ecologically related R&D (persons) and its share in | Survey
the total employees, %
3.8 | The index of region’s human development Statistics
4.Infrastructure
4.1 | The share of hard-top roads in the total highway distance, % Statistics
4.2 | The Internet coverage, % Statistics
4.3 | Housing and communal services coverage (centralized watersupply and sewage | Statistics
disposal; centralized gas-supply; centralized heat supply), % (differentiated for
rural and urban areas)
4.4 | Network of waste processing enterprises (number) and their capacity sufficiency | Survey, Statistics
(planned volume of waste processing to the total waste generated), %
4.5 | The coverage of household waste gathering and transportation services (number | Survey
of abonents to the total population), %
5.Institutions
5.1 | The number of ecologically related strategic objectives (units) and its share in Survey
the total number of strategic objectives of region’s development, %
5.2 | The number of active environmental NGOs, units Statistics
5.3 | Regional (local) budget expenditures for the environmental measures (min. UAH) | Statistics
and its share in total annual budget expenditures, %
5.4 | The number of public events in the area of ecological education and training, the | Survey
number of persons involved (persons) and its share in the total population, %
5.5 | The number of ecologically related public information issued (advertising, locally | Survey
published reports) and its share in the total number of public information issued,
%
5.6 | The value of eco-innovation products and services publicly purchased (UAH) Survey (organic
and its share in the total value of public procurement, % products; resource-
saving design work;
alternative energy and
fuel; resource-saving
equipment)
5.7 | The regional order for the education and training in the ecologically related fields | Survey
on the budget financing (persons) and its share in the total regional education
and training order, %
5.8 | The number of public investment projects in ecologically related fields (units) and | Survey
its share in the total number of public investment projects, %
6. Linkages
6.1 | The number of joint (business-government-research and education-society) Survey
projects implemented in the environmental and eco-innovation field (units) and
its share in the total number of joint projects
6.2 | The number of joint events held in the ecologically related field and the number | Survey
of persons (organizations) involved; the share of its in the total number of joint
events, %
6.3 | The presence of business incubators and consultancy service for the eco- Survey
innovation implementation (units)

Source: authors’ development

Commenting on the set of indicators, it should be noted that the "eco-innovation sector", in particular,
based on the UNEP approach (UNEP 2018) involves the most important sectors for the development
of the green economy, i.e.: construction, fisheries, forestry, agriculture, energy, transport, water
management, waste management, production and processing, tourism. At the same time, it is not
necessary that the innovation activities of those industries’ actors have the eco-innovation character.
Moreover, as Pereira & Vence (2012) point out, the innovation activity in low-tech sectors is not
accompanied by environmental benefits, as a rule. Given the low technological level of the
manufacturing sector in Ukraine, the consideration of all these industries does not necessarily illustrate
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the eco-innovation nature of the changes. It is also difficult to distinguish the individual spheres and
activities where the innovation activity directly has the "eco-innovation" nature, within the framework of
these industries. Therefore, it is needed to analyze both the overall innovation activity and the innovation
activity in the environmental sectors. According to the Ukrainian Classifier of Economic Activities
(Classifier 2010), the latter includes water management and waste management (Section E, classes
36-39) and eco-innovation services (codes 71.1; 74.90; 81.30; 82.30; 62.02; 63.9). In our view, the
special attention also should be given to the agri-tourism development as a marker of eco-innovation
preconditions and performance, due to the fact that one-third of the population in Ukraine lives in rural
areas. Thus, agri-tourism state and dynamics reflect the potential and trends of eco-innovation progress
in rural areas (and those where agricultural production predominates in the structure of the regional
GDP), since this activity seen is an accelerator of other sectors development on an eco-innovative
basis. In particular, the benefits of agri-tourism include, among others: the use of farm products on a
new, innovative basis; the development of new consumer markets; an increased awareness of the
need for rational use of land resources; a job creation; the stimulation of improvements in housing and
communal services in rural areas; the creation of opportunities for the strengthening entrepreneurship
and developing managerial skills; the knowledge creation and sharing; improving the long-term
sustainability of agribusiness; improving the qualitative parameters of the natural environment (Irshad
2010). The agri-tourism, being an eco-innovation strategy for farms related with the transformation of
product-oriented production for the sustainable production of services (Liu et al. 2017), forms the
environment for the development of other eco-innovation activities along the entire supply chain,
including agrarian and non-agrarian sectors of the countryside. Given the results of empirical studies of
Ukrainian scholars (Kudla 2013), agri-tourism contributes to the creation, dissemination and
accumulation of knowledge (development of entrepreneurial skills, assistance in compiling a business
plan, etc.), that is, forms the necessary space (knowledge and linkages) for the further development of
eco-innovation (Andersen 2008).

4. DISCUSSION AND CONCLUSION

The proposed approach to the construction of the system of measuring indices for the assessment of
region’s eco-innovation potential presupposes the grouping of measuring indicators as follows: market
component, industry and technology component, knowledge component, infrastructure component,
institutional component, and linkages. This way it corresponds with the generic understanding of the
structural elements of the IS, reflecting the level of their environmental orientation. It provides for the
use of both existing statistical assessments and conducting qualitative research (in particular, for
quantifying the indicators of the "knowledge", "institutional component”, and "linkages" blocks). The
need to use qualitative data creates certain difficulties while using the proposed methodology due to
the complexity of gathering, to a certain extent lack of credibility and accuracy, as well as subjectivity
of qualitative survey and the appropriate information. However, making allowance for these parameters
provides the relevance of the important RIS components and eco-innovation determinants coverage,
and thus ensures the synergy of their performance. In particular, the socio-cultural factors represent
one of the most significant factors of eco-innovation development (Reid and Miedzinski 2008). In this
regard, the environmental orientation of regional authorities, proposed to be measured through the
existence of strategic environmental goals, environmental public events and public informing, and
expenditures on the environmental activities, is a significant factor for the formation of ecological
awareness of the society in the regional space, and a prerequisite for the implementation of eco-
innovation activities by firms (Horbach 2017; Ghisetti and Quatraro 2017; Chen et al. 2017). The
methodology also comprises the calculation and analysis of indicators of productivity of regional GDP
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in terms of resource and energy use, illustrating the impact of industrial and economic processes on
the environment. These parameters traditionally are considered as indicators of eco-innovations
outcomes (Kemp and Pearson 2007; Eco-IS 2018; Musina and Kvasha 2017). In our view, they illustrate
not only the impact but also the most problematic areas for further improvement of production and
economic processes (in comparison with other regions) towards the achievement of common goals and
thus form the “industry and technological” block of indices. The scholars argue that chemical and metal
processing is the most prominent and dwelling industries for eco-innovation development in a region,
however, rural areas, traditionally lack these sectors. Therefore, it is proposed to take into account the
state and dynamics of agri-tourism development to provide the adequacy of eco-innovation potential
measurement and appropriate policy-making for the underdeveloped (in particular, rural) areas, where
the eco-innovation creates new and significant opportunities for economic growth.

Finally, it should be pointed out the need for further systematic improvements to ensure the proper
measurement of eco-innovation potential of Ukrainian regions, in particular:

- the improvement of the statistical reporting of manufacturing enterprises in order to keep track of eco-
innovation products and their characteristics (low-waste, resource-saving, energy-saving);

- the establishment of the National register of producers certified with the ISO 14000 (similar to the
register of organic agricultural producers), etc.

The application of the proposed methodology is necessary for making decisions on the definition of
strategic directions of the regional economic complex development, the justification of directions and
sum of budget expenditures, the formation of tools for stimulating eco-innovation activity (differentiation
of local taxes rates, regulation and market assistance, pricing in housing and communal services and
passenger transportation, etc.). The need for the scientific substantiation of such decisions creates a
space for further research and development in this area.
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