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Abstract

Given the severity of the environmental problems that the world is facing, it
is clear that to ignore the principles of sustainable development is both irrespon-
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sible and unjustifiable in any sector of a national economy. Although right now
environmental enterprises stand out among business entities, there is every rea-
son to believe that eventually all economic actors will have to attain attributes
that prove their adherence to the sustainable development principles. Environ-
mental entrepreneurship is, in fact, a qualitative feature of entrepreneurship in
general. At the present stage of social development, corporate social responsibil-
ity is largely environmental by nature. The paper aims to develop a set of meth-
odological and practical guidelines for the development of environmental entre-
preneurship within the framework of public-private partnerships. This has never
been done before in such a context and thus constitutes the paper’s scientific
contribution, as unlike the existing guidelines, this particular set is established by
identifying and ordering the structural elements of environmental entrepreneur-
ship and distinguishing its development stages.

Key Words:

public-private partnership, eco-innovation, ecological entrepreneurship, methodo-
logical and practical guidelines, nature-oriented economy, sustainable develop-
ment.
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Introduction

Global and regional climate issues have been discussed at international
scientific and practical conferences for decades. The United Nations Climate
Change Conference is the most famous and well-respected of these. In 2021 in
Glasgow, the participants of this conference agreed on measures to protect the
environment in the coming years and agreed on new commitments to contain the
global warming in the 21st century within 1.5 degrees. While the Kyoto Protocol
and the Paris Climate Agreement were mainly informational, analytical and edu-
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cational, the Glasgow Climate Pact adopted in 2021 focuses on practical meas-
ures that cannot be implemented without a public-private partnership that will en-
able comprehensive solutions to reduce carbon emissions.

One of the aggregate indicators that reflects the global nature of environ-
mental issues is the Environmental Performance Index (EPI). This index includes
a number of important estimates, but its value depends most on the amount of
waste per capita and the disposal of this waste. Citing a senior adviser to the
Swedish waste management association Avfall Swerige and referring to the data
of World Bank analysts, A. Pavlenko rightly noted that the developed world re-
mains the largest generator of waste. In high-income countries, where only 16%
of the world’s population lives, more than 2 billion tons of annual solid waste is
generated. For example, on average each Swede generates 700 kg of waste per
year, with more than half of it going to recycling and composting. Europe and
America strive to meet Swiss standards by innovating waste recycling, using
waste energy and consuming less (Pavlenko, 2021). In these conditions, the is-
sue of environmental entrepreneurship is both relevant and important.

Environmental entrepreneurship is a type of economic activity that is
aimed at following the basic provisions of the concept of sustainable develop-
ment while making profits for entrepreneurs. Given the severity of global envi-
ronmental problems, as well as local environmental problems in Ukraine, it
should be indisputable that ignoring the principles of sustainable development is
irresponsible and unjustified in any sector of the economy. Despite the fact that
today environmental entrepreneurship is separate from entrepreneurship as
such, there is every reason to believe that over time, all businesses will have to
attain attributes that prove their adherence to the sustainable development prin-
ciples.

In general, we can identify three vectors of environmental entrepreneur-
ship, namely national state policy in the field of natural resources protection and
environmental protection, commitments of national governments to international
environmental organizations and neighbouring countries, and environmental
business initiatives. For example, Senior Parliamentary Development Adviser
Julia Keutgen (2020), commenting on the achievement of sustainable develop-
ment goals by national parliaments of EU member states, lauds the example of
Germany and Romania in terms of implementing sustainable development val-
ues. In Germany, all draft laws are accompanied by an assessment of their im-
pact on sustainability, and the Parliamentary Advisory Council on Sustainable
Development formally verifies the validity of such an assessment. Assessment is
carried out using the online platform eNAP (www.enap.bund.de). The Federal
Government reports to the Bundestag on the state of implementation of the Na-
tional Sustainable Development Strategy once per the legislative period and de-
tails the specific measures that were taken to achieve the Goals and further de-
velop the strategy.
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A somewhat similar state of affairs is observed in Romania, where based
on the decision of the «permanent office of both houses» all committees are
obliged to analyse the impact of each legislative proposal on the implementation
of 2030 Agenda of the National Sustainable Development Strategy. In practice,
this requires each parliamentary committee to take into account sustainable de-
velopment goals when considering laws. The 2016 Declaration on the 2030
Agenda of the National Sustainable Development Strategy, adopted by both
houses of parliament, provided the necessary inter-party political will to lay the
foundations for the implementation of the Sustainable Development Strategy at
the national level. As a result of this inter-party initiative, the parliament was able
to position itself as one of the main players in monitoring the implementation of
the National Sustainable Development Strategy (Keutgen, 2020). Today at the
governmental level, Ukraine has set up Interdepartmental Working Group on En-
suring the Achievement of the Sustainable Development Goals, a temporary ad-
visory body to the Cabinet of Ministers of Ukraine that ensures coordination of
actions between executive bodies in terms of achieving global goals in
Ukraine. This step is extremely important, but it is only the beginning of work on
creating a fundamental basis for the development of environmental entrepre-
neurship within the system of conceptual goals of sustainable development. At
the same time, it must be recognized that the interests of business are not al-
ways consistent with the interests of the state and society due to the additional
costs and risks that often negatively affect the profits of entrepreneurs. Thus, it is
important to develop environmental entrepreneurship through public-private part-
nerships. A number of conditions must be met to achieve this task, the most im-
portant among which is the provision of effective analytical and information sup-
port for decision-making related to the development of environmental entrepre-
neurship.

Literature Review and Problem Statement

Development of environmental entrepreneurship is receiving a lot of atten-
tion both in scientific journals and at thematic conferences. In Ukraine, these
problems, on the one hand, are identical to those in other countries, and, on the
other hand, are exclusively local in nature. This is a common instance, as envi-
ronmental problems are global in nature but their causes are often local like the
case of wastewater and industrial emissions in large urban agglomerations.
Some of the local environmental problems are, in fact, ecological catastrophes.
In Ukraine these include radioactive exposure of residents of one of the panel
houses in Kramatorsk (1980-1989), the explosion at the Chornobyl nuclear
power plant (1986), the phosphorus accident near Ozhydov — man-made disaster
(2007), the accident in Horlivka — a man-made disaster at the plant of PJSC
Concern Styrol (2013). Local environmental disasters in other parts of the world
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include the 1984 man-made disaster in Bhopal (India), where one of the methyl
isocyanate liquid storage tanks exploded at the Union Carbide carbary pesticide
plant, the accident at the Fukushima-1 nuclear power plant in 2011, a leak of an
unknown chemical, probably chlorine, from a chemical plant in Leshan in 2020
(Sichuan Province, China), etc.

The advantage of the nature-based national economy is that the basis for
economic development does not incur significant social and intellectual costs. At
the same time, the disadvantages include the following: (a) economic develop-
ment is limited to dependence on certain natural resources, (b) exhaustibility of
natural resources, (c) insufficient attention or disregard for the social component,
(d) the emergence of environmental problems, etc. (Tulai, 2017). This is why the
conditions and problems of environmental entrepreneurship differ throughout
countries and regions of the world depending on the level of development of na-
tional legal systems, civil society, organizational infrastructure and the level of in-
tegration of the country into international environmental organizations.

Since Ukraine’s signing of the Association Agreement with the EU, signifi-
cant progress has been made in the field of environmental entrepreneurship, in
particular in the field of agribusiness (Sumets et al., 2021). All Ukrainian agricul-
tural products exported to the EU are certified by Organic Standard, which is the
first national certification body in the field of organic certification, whose certifi-
cates are recognized in the EU. Ukraine needs to adapt its legislation in order to
integrate into the European Union market fully. In the field of compliance with
sanitary and phytosanitary measures alone, the requirements of almost three
hundred different EU legal acts must be taken into account (Kucher et al., 2021).
So far, Ukraine has completed 52% of these tasks. According to a report by the
European Commission, Ukraine was the second biggest exporter of organic
products to the EU out of 123 countries in 2019. In percentages, Ukraine ac-
counts for 10% of all EU organic imports. In particular, Ukraine exports grain to
the EU: 76.9% of all grain in the EU (except rice and wheat) is of Ukrainian ori-
gin. The share of wheat from Ukraine is 31.8%, oilseeds (except soybeans) —
18.2%, second only to Turkey. Soybeans account for 13% of imports from
Ukraine and come in 4th, fruits — 11% and 3rd place. Ukraine is also one of the
largest exporters of oil cake, fruit juices and vegetables (Mensah, 2019).

The paper aims to outline methodological and practical guidelines for the
development of environmental entrepreneurship within the framework of public-
private partnership.

To facilitate the accomplishment of this goal, we have set out three objec-
tives, namely:

e identification of the structural elements of environmental entrepreneur-
ship (using the method of content analysis);
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e codification of the elements of environmental entrepreneurship (using
the method of systematization, elements of set theory, as well as met-
rics and topology);

e establishment of the developmental stages of environmental entrepre-
neurship (using process-structural scientific approach).

Research Results

Much of the analysed scientific literature is devoted to the consideration of
environmental entrepreneurship from the standpoint of sustainable development.
At the same time, each of the authors pays attention to different aspects of this
problem, such as the application of mechanisms for the development of environ-
mental entrepreneurship (Kucher et al., 2021), adherence to the principles of
sustainable development in the operation of environmental enterprises (Mensah,
2019; Mitcham, 1995; Weber et al., 2021; Barska et al., 2020), building business
models and innovations in the field of environmental entrepreneurship (Mensah,
2019), characteristics of the structure and stages of development of environ-
mental entrepreneurship in the context of sustainable development (Kniaz,
2015).

A number of scientific papers are devoted to the study of environmental
entrepreneurship as an element of global or local ecosystems. The authors intro-
duce the concept of «business ecosystem», give signs and prerequisites for the
development of business ecosystems (Johnson & Schaltegger, 2019; Gast et al.,
2017; Lideke-Freund, 2019), specify the components of business ecosystems
from the standpoint of structural and systemic approaches (Dudin et al., 2019;
Malecki, 2018; Stam & van de Ven, 2019), analyse the dynamics of their devel-
opment (Shwetzer et al., 2019), including institutional dynamics (Fuentelsaz et
al., 2018), logically substantiate the signs of paradoxical development of entre-
preneurship as a component of ecosystems (Kuratko et al., 2017). Some are
creative in the sense of extending environmental entrepreneurship to other types
of business activities, including tourism (Swan & Morgan, 2016), public-private
partnership, set up of joint businesses, cluster entrepreneurship (Doh et al.,
2019), venture business, including business based on startup projects (Fraiberg,
2017).

On the other hand, some works justify the development of environmental
entrepreneurship as an objective challenge of modernity (Kuckertz, 2019), which
prompts a change in the view of general approaches to entrepreneurial initiatives
and the social responsibility the business bears (Demirel et al., 2019). From this
point of view, substantiation is provided for the exceptional role of human re-
sources in making economic decisions based on sustainable development
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(Bombiak, 2019), as well as in motivating market participants to a maintain a re-
sponsible attitude to the environment and future generations (York et al., 2016;
Kupalova, 2011).

Babych et al. (2016) distinguish the main sectors of environmental entre-
preneurship (X):

1) entrepreneurship that ensures the effectiveness of environmental
measures (X;);

2) targeted ecological production (means of protection, environmentally
friendly products, etc.) (X5);

3) energy production and conservation (energy saving, energy efficiency
and development of renewable energy sources) with the introduction of innova-
tive technologies (X3). Here, the results of previous studies should be taken into
account Yuzevych et al. (2016);

4) consulting technology, expert systems technology, and some decision
support systems (X,), considered by Skrynkovskyy (2008; 2011).

Given the results of research by Borovyk (2012), we can identify the fol-
lowing features of environmental entrepreneurship:

1) dominant share of environmentally safe utility in the overall utility of the
product;

2) meeting environmental needs (from the consumer’s point of view);

3) profit (additional) from the «realization» of environmental utility (from the
standpoint of entrepreneurs);

4) resources (value, stocks, sources of funds) of the ecological system,
which Kniaz and Kosovska (2015) consider as factors influencing the needs of
consumers;

5) changes in consumer behavior in the digital society that were studied
by Popova et al. (2019).

Having analysed the scientific literature (Doh et al., 2019; Babych et al.,
2016; Yuzevych et al., 2016; Pavlenchyk et al., 2021), we can identify such
promising areas of green business development: rational use of resources and
energy, introduction of waste-free production technologies; production of envi-
ronmentally friendly products that meet international standards; large-scale re-
structuring of technological processes based on environmental requirements; de-
velopment of cooperation with international environmental organizations, etc.
Based on the essence of sustainable development (as defined by the UN Com-
mission on Sustainable Development), economic, social and environmental val-
ues must be considered systematically in the process of business operations.
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In a formalized form, the relationship between the sectors of environmental
entrepreneurship and their components is as follows:

X, = f(a;b);

X5 Xzzf(C;d); )
X, =f(e8);
X, = f(hi),

where, a — entrepreneurship in the field of dissemination of environmental tech-
nologies on the terms of leasing and franchising, as well as under license;

b — entrepreneurship in the field of providing services for the optimization
of communications and energy supply systems;

¢ — creation and implementation of environmental protection technologies;
d — production of environmentally friendly goods;

e — energy production;

g — energy saving;

h — consulting technologies;

i — expert systems technology, as well as some decision support systems.

Sectors X,....X,.correlate to a...i as effective and factorial features. In
addition, the value of factorial features can have an exclusively unambiguous in-
terpretation, which is formally identified as either 0 or 1. That is, if we consider X
through the prism of metric space, then

0, a! =a!
d(aa;aD:{ N
1, a, #a,
0, b, =b
d(bl;bf)={ I
1, b, #b, 2)
0, i) =i
dll,ll )7 T
) {1, iy #i)

In formula (1), several metric spaces were formed, namely
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a & ria €ald(ay;a)<a;ay ~a\d,
1 1 1.1 1,71 .

b < rible bld(Blb) < b'ib. ~ b\d;

i erieild@;i)=<isi ~i\d

1 ° 0271 1270 :

Fig. 1 presents a graphical interpretation of environmental entrepreneur-
ship in the system of public-private partnership as a set of metric and topological
spaces.

Figure 1

Dendrite of metric and topological spaces of environmental entrepreneurship

1 1 .1 .1
b b d, d]1 g(l) g o l

In this case X AX,, while XAX,, XAX,, XAX, are ordered pairs,

where X —the set, a X,...X, — systems of subsets. The relationship between the
set and subsets satisfies the following conditions:
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“XDX, ~A A ~XIXN(anb)e X;
TXDX,~A, A, ~XI1XN(cAd)e X; (4)

TXDX,~A, A ~XIXN(hAi)e X,
where A,..A, —topologies for X,....X,.

From the standpoint of information and analytical support for the develop-
ment of environmental entrepreneurship within the framework of public-private
partnership, the structural relationships between the components X indicate that
environmental entrepreneurship has the characteristics of a system. At the same
time, it is important to continuously monitor the causal links between the struc-
tural components of environmental entrepreneurship within the topological
spaces and to monitor the nature of changes in the factors that affect its state
and dynamics of development. These include climate change, changes in the
share of harmful substances in the environment, changes in sources of environ-
mental pollution, emergence of innovative technologies in the field of energy
conservation, replacement of natural resources with artificial ones, protection of
the environment from harmful emissions, etc.

Conclusions

This study made it possible to outline methodological and practical guide-
lines for the development of environmental entrepreneurship within the frame-
work of public-private partnership. In particular, the structural components of en-
vironmental entrepreneurship (components of the first and second levels of the
hierarchy) have been identified and systematized, while the stages of develop-
ment of environmental entrepreneurship have been established.

Summarizing, we consider it prudent to highlight the following.

First, in the current global conditions and given the state of the environ-
ment, any business must feature some characteristics of environmental entre-
preneurship. Of course, there are national and international environmental stan-
dards, international agreements and national legal acts that enterprises are
obliged to comply with, but business entities are often so diverse that they do not
fit into existing legal norms. This indicates that entrepreneurs have a great credit
of trust and responsibility for the decisions they approve.

Second, in modern economic conditions, the state should not turn exclu-
sively toward «policing», i.e., only monitoring certain indicators and fining busi-
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nesses for violations. Establishing public-private partnerships is much more ef-
fective, especially in those areas where the interests of society intersect with the
interests of business.

Third, a key element of establishing an effective public-private partnership
is the trust and confidence of both parties in jointly implemented projects. Fore-
most, this trust is established through the awareness of the parties regarding the
rules, criteria and procedures of the partnership, in particular the issues of selec-
tion and decision-making. In this context, the proposed methodological and prac-
tical guidelines for the development of environmental entrepreneurship as part of
a public-private partnership will help increase mutual trust between entrepre-
neurs and the state during the implementation of joint projects in the field of envi-
ronmental protection and conservation of natural resources.

Fourth, the developed guidelines should be considered a part of the modi-
fication of the system of sustainable development. In view of the above, further
research should be aimed at studying the process of balancing business inter-
ests and environmental needs of society. To facilitate this, public-private partner-
ships should be considered in the context of creating mechanisms for the devel-
opment of environmental enterprises based on multifactorial optimization. For
such mechanisms, conception of similar guidelines could be the basis for the
creation of algorithms for selection and justification of management decisions, in
particular for the launch of startup projects in the field of eco-innovation.
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