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Abstract. Combining industrial, environmental, social and scientific 
aspects of sustainable development in the form of innovation parks in 
emerging economies, inevitably leads either to the short-term functioning 
of too comprehensive and unviable organizational structures, or to the 
creation of modern platforms not only for sustainable production, but also 
for the greening of education. The purpose of the paper is to analyze the 
possibilities of developing environmentally relevant educational activities 
within innovation parks, on the example of industrial, scientific and 
technological parks in Ukraine. The research methodology: the quintuple 
helix model in analyzing the structure of activities within the innovation 
parks along the vertical “education – environment”, a comparative analysis 
of the concepts of Ukrainian industrial parks. The approach developed in 
the paper to the activation of natural and ecological activities of industrial 
parks in Ukraine allows identifying the level of formalization of the 
environmental component in their concepts, as a basis for the development 
of environmentally relevant education. At the conceptual level, the broad 
possibilities of this development depend primarily on the sufficient validity 
of organizational models reflecting the environmental-oriented powers of 
initiators, management companies and participants. At the practical level, 
these opportunities are partially realized in Ukrainian science parks. 

1 Introduction 

Combining industrial, environmental, social and scientific aspects of sustainable 
development in the form of innovation parks in emerging economies, inevitably leads either 
to the short-term functioning of too comprehensive and unviable organizational structures, 
or to the creation of modern platforms not only for sustainable production, but also for the 
greening of education. The relevance of the formation of innovative structures and 
opportunities for environmental education in them is the same for both developed 
economies and emerging economies. In particular, over the last decade, Ukraine has been 
trying to create innovation parks that do not yet have significant practical implementation, 
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but have a knowledge potential, especially in the context of implementing the sustainable 
development concept. 

The paper [1] summarizes the relevant activities of science parks, in particular their 
contribution to economic and innovative development. The source [2] analyzes the role of 
research centers in the development of investment activities within the science park. 
Researchers [3] identify innovative relationships between industrial and nature parks. The 
source [4] reveals the features of the so-called “social innovation park” in the context of 
forming a concept that combines social, technological and innovative aspects of the 
academic entrepreneurship. The paper [5] explores the formal and informal aspects of talent 
management in the context of science park development. The article [6] proves the 
synergetic role of environmental education in the interaction between researchers and 
practitioners in the field of environmentally oriented activities, based on a broad 
generalization of the relevant literature. The article [7] reveals the features of a synergetic 
approach to the study of environmental conflicts. The source [8] presents a systematic 
review of the scientific literature on theoretical and methodological aspects of 
environmental policy within the concept of sustainable development. Researchers [9] also 
emphasize the importance of the impact of environmental education on applied areas, such 
as climate change and renewable energy. At the same time, the development of issues 
relevant to environmental education within industrial parks, especially in emerging 
economies, is insufficient. 

The purpose of the paper is to analyze the possibilities of developing environmentally 
relevant educational activities within innovation parks, on the example of industrial, 
scientific and technological parks in Ukraine. 

2 Methodology 

The research methodology: the quintuple helix model [10] in analyzing the structure of 
activities within the innovation parks along the vertical “education – environment”, a 
comparative analysis of the concepts of Ukrainian industrial parks, namely such 
components as the purpose and tasks of creation, and functionality, location and size of the 
land plot, requirements to participants, information on estimated total volumes of energy 
consumption and transport infrastructure, development plan, indicative resources (financial, 
material, technical, labor, natural, etc.) and expected sources of their involvement, 
organizational model and expected results of functioning. 

3 Results 

The study of environmental education within innovative formations in Ukraine concerns 
primarily intersectoral cooperation aimed at achieving the Sustainable Development Goals 
2030 [11]. In particular, we are talking about the interaction of energy and tourism [12], 
agriculture and tourism [13], and so on. The activities of Ukrainian industrial parks also 
focus mainly on agricultural activities, energy and some other industries. However, social 
or environmental aspects, in particular relevant to educational activities, are virtually 
underdeveloped. 

3.1 Symbiosis of knowledge and innovation 

The Helix modeling explains eco-innovation development, in particular within industrial, 
technological or science parks: the harmony of this development is achieved in the upper 
right corner in the plane of “innovation – knowledge” (Figure 1). 
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Fig. 1. Helix modeling in the plane of “innovation – knowledge”. Source: developed by the authors 
based on [10]. 

Environmentally relevant educational activities, following the logic of Helix modeling, 
are associated with the accumulation of relevant knowledge in a symbiotic combination 
with sustainable innovation. This is possible at different levels of innovation park 
development: from additive level (greening of knowledge with insufficient development of 
innovations – Triple Helix) to integrated level (symbiosis of knowledge potential and 
sustainable innovations – Quintuple Helix). 

3.2 Environmentally relevant assessment of industrial park concepts 

The above stages of the evolution of Helix modeling and appropriate approaches to the 
organization of innovation can be the basis for the review and development of activities, 
including environmentally relevant educational activities, industrial parks in Ukraine. 

According to the Law of Ukraine On Industrial Parks, Art. 15, the list of documents for 
inclusion of individual entrepreneurs in the Register of individual entrepreneurs, along with 
the application for inclusion, the decision of the initiator on the establishment of individual 
entrepreneurs, an extract from the State Land Cadastre, also includes the concept of 
industrial park [14]. 

The results of the comparative analysis of key elements of the Ukrainian industrial park 
concepts are presented in Table 1. 

Table 1. The results of the park concept analysis: an integrated approach. 

Name of the 
industrial park 

Aim 
Tasks (and 
principles) 

Development 
plan 

Organizational 
model 

Expected 
result 

Dolyna +++* ++++* ++** ++*** +++**** 
Slavuta +++ +++ + + +++ 
Riasne-2 +++ +++ ++ ++ ++ 
Korosten +++ +++ + ++ +++ 
Central +++ ++++ +++ + +++ 
Svema +++ +++ ++ ++ +++ 
Solomonovo ++ ++++ +++ +++ ++ 
The first Ukrainian +++ +++ +++ +++ ++++ 
Bionic Hill ++++ ++++ ++++ ++++ ++++ 
The iPark +++ +++ +++ + +++ 

Source: evaluated by the authors based on [15]. 
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*+ formalization of economic aspects, without a thorough management approach; 
++ clear wording reflecting economic aspects; 
+++ clear wording reflecting economic and social aspects; 
++++ clear wording reflecting economic, social and environmental aspects. 
** + sufficient validity in time or space; 
++ sufficient validity in temporal and spatial dimensions; 
+++ sufficient validity in both dimensions, taking into account the natural and 

ecological component in one of them; 
++++ sufficient validity and consideration of the natural and ecological component in 

both dimensions. 
*** + descriptive unified model; 
++ descriptive model with visualization of the relevant organizational structure of the 

park; 
+++ descriptive model with visualization of the relevant organizational structure of the 

park, reflecting the socially-oriented powers of the initiator and / or management company 
and / or participants; 

++++ descriptive model with visualization of the relevant organizational structure of the 
park, reflecting the social and environmental-oriented powers of the initiator and / or 
management company and / or participants. 

**** + disclosure of general trends; 
++ analysis of the financial-investment component; 
+++ analysis of financial-investment and socio-economic (job creation, etc.) 

components;  
++++ analysis of financial-investment, socio-economic and natural-environmental 

components. 
Thus, the provisions of the Helix model have been hardly used in the development of 

these concepts (except, for example, the concept of IP “Svema”, where the components of 
education, production and government have been classically combined in the Triple Helix 
model). The concepts (goals, objectives, principles) should be spelled out environmental 
requirements. That is, potentially the parks should be ready to perform environmentally 
friendly tasks. 

The development of environmental education and related activities has fewer barriers 
within science and technology parks compared to industrial parks. However, technology 
parks are almost non-existent in Ukraine, and science parks do not receive sufficient 
investment. Although at the level of interaction between universities and business, they 
have the prospect of sustainable development. 

3.3 Environmentally relevant education within the joint activities of industrial 
and science parks 

Materials and results of the environmental scientific projects (Table 2) are used in the 
educational process by Ukraine’s universities, on the basis of which science parks are 
based. This is a scientific and applied component of such courses as “Environmental 
Management”, “Environmental Economics”, “Fundamentals of Sustainable Development” 
and more. This approach reinforces the concept of scientific-educational institutions within 
the Ukrainian universities. 

The integration of this experience into the field of industrial parks is based on a 
combination of their activities with the activities of science parks. As, for example, it is the 
business incubator of the IP “Svema” together with Sumy State University. 

Prospects for the development of such interaction have two main directions: 
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Table 2. Environmental projects implemented by science parks of Ukraine. 

Name of the 
science park 

(SP) 
Name of the project 

Project 
duratio

n 

SP of the State 
Ecological 
Academy of 
Postgraduate 
Education and 
Management 
“Chornobyl” 

Ecologically safe handling of compressor pipes, equipment and 
materials contaminated with man-made sources of ionizing 
radiation of natural origin

2017 

Ecological audit services in Boyarka

2018-
2020 

Determination of the impact of waste disposal sites (storage of 
ash slag) LLC “Euro-Reconstruction” on air pollution, soil, 
surface and groundwater
Carrying out of works on development of the concept of 
introduction and service of functioning of municipal system of 
monitoring of the environment in Kyiv

SP “University 
Arsenal” 

Reclamation of old landfills using “Volume Bioremediation” 
technology

SP DonNU-
Podillya 

Water resources monitoring: projects for financing from the 
environmental protection fund; cluster model of water resources 
management; analysis of the state of the tributaries of the 
Southern Bug, identification of critical zones, action plan to 
restore the ecological condition of the river

2016-
2025 

Source: compiled by the authors based on [16]. 

– within eco-industrial parks such as Bionic Hill and UNIT.city [17], which provide for 
environmentally relevant education, at both university and business levels; 

– dissemination of experience in all Ukrainian universities, where there are science 
parks and environmentally relevant courses are studied, namely: SP “Taras Shevchenko 
University of Kyiv”, SP of the National University of Life and Environmental Sciences 
“Sustainable Nature Management and Quality of Life”, SP “Kyiv Polytechnic”, PS of the 
Odessa Polytechnic University, SP of the National Technical University “Kharkiv 
Polytechnic Institute”, etc. 

In this way, there may also be a solution to the shortage of funding: if today 
environmental projects are financed mainly by universities’ own funds with little other 
investment, then in the long run attracting business will also mean raising funds. 

4 Conclusions 

The approach developed in the paper to the activation of natural and ecological activities of 
industrial parks in Ukraine allows identifying the level of formalization of the 
environmental component in their concepts, as a basis for the development of 
environmentally relevant education. At the conceptual level, the broad possibilities of this 
development depend primarily on the sufficient validity of organizational models reflecting 
the environmental-oriented powers of initiators, management companies and participants. 
At the practical level, these opportunities are partially realized in Ukrainian science parks. 
The paper proposes the integration of ecologically relevant education in two directions: by 
creating eco-industrial parks with an educational component and disseminating the 
experience of implementing the results of environmental projects in the educational process 
of universities on the basis of which science parks are created. 
 
The research is part of the National Academy of Science of Ukraine’s research projects: “Inclusion of 
the experience economy in the nature management” (No. 0119U000229), “Investment and innovation 
policy dominants of national economy’s nature management» (No. 0120U100160). 
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