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Abstract. Implementation of the Global Sustainable Development Goals
2030 highlights the necessity to accelerate the dynamic processes of
changing traditional approaches to doing business, favouring
environmentally friendly and responsible ones. The article aims to research
the structural environment of developing green competitiveness on the
global level. The paper used the methods of structural analysis to determine
the main drivers of forming green competitive advantages, correlation
analysis for measuring links between the global sustainable competitiveness
and countries’ GDP per capita. The authors emphasise the country's level of
green competitiveness described by the Global sustainable competitiveness
index. The paper investigated the ability of Ukraine to generate competitive
advantages by analysing key determinants connected with natural capital,
resource intensity, intellectual capital, social cohesion, and governance
compared to the world level. The analysis of the essential components of
green competitiveness showed a significant number of organisational and
economic prerequisites for its formation and improvement. The impacts of
sustainable competitiveness on GDP increases over time. In that context it
is essential to decide on economic and management policies following the
promotion of green competitiveness results. The findings could be used for
improving a basis for creating strategies for green competitiveness
promotion on the countries’ level.

1 Introduction

The scientific community has made a significant progress in identifying corporate
competitive strategies [1-7] and instruments of company activities’ ecologization [9-11]. A
number of authors noticed that company's competitiveness results from providing socio-
economic macro-level policy [12-20]. A significant number of scientific schools investigate
the features of energy policy and the ways and mechanism of implementing renewables [21-
29]. The authors [30] describe non-linear effects of supporting different financial sectors on
energy efficiency. The authors investigated the new scientific horizons of renewable energy
research [31]. The paper [32] investigated integral vectors of environmental, energy and
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economic security showed the highest level of interaction between energy and environmental
security and the lowest one between energy and economic security.

The unique role is devoted to implementing the SDGs in companies’ activities and the
national economy [33-37].

Nonetheless, current development trends were characterised by increasing the role of
green competitive advantages in expanding the companies’ market share. The authors in the
papers [38-42] studied the influence of different economic and marketing instruments on
companies' sustainability.

In addition, current trends in the business sector were characterised by the growth of green
production, and as a result, the formation of green competitiveness of enterprises [43-49].
The researchers [50-55] justified why economic and marketing determinants of the
competitive advantages formation have a significant value for creating a new potential and
growing market share for the companies. At the same time, many scientific articles describe
linkages between environment and economic indicators [56-129]. Thus, it is essential to study
the structural environment of developing green competitiveness.

2 Methodology

It is proposed to undertake a structural analysis for determining the main drivers of forming
green competitive advantages. In the process of research, green competitiveness will involve
five components identified as: natural capital, resource intensity, intellectual capital, social
cohesion and governance. To assess linking between the global sustainable competitiveness
and countries’ GDP per capita, Pearson correlation was calculated. The data from the Global
Competitiveness Report will be used for measuring Ukraine's performance in the field of
creating green competitiveness advantages.

3 Research results

A detailed analysis of the level of green competitiveness of the business sector requires
determining the content of the main determinants that describe the five main components of
sustainable competitiveness: natural and social capital, resource management, intellectual
capital and innovation, governance efficiency.

Countries’ green competitiveness has been described by the Global Sustainable
Competitiveness Index (GSCI) since 2016. The main components of the global green
competitiveness index have a structured system and include indicators of natural capital,
resource intensity, intellectual capital, social cohesion, and governance. Unlike the Global
Competitiveness Index (GCI), GSCI includes indicators which describe the natural capital of
a country connected with the availability of resources and the level of the depletion of those
resources, the efficiency of resource use. A comparison of the GSCI and GCI is represented
in Figure 1.
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Fig. 1. Countries’ ratings according to GCI and GSCI, 2019.
Source: composed by the authors, based on [131,132].

The corresponding lag of the GSCI from the GCI can be explained by several factors
related to the specific features of technological development of national economies, the
degree of perception of global sustainable development problems, and the economic system's
ability to adapt to new development requirements.

Therefore, it is essential to understand which main components create the GSCI and
assess green competitiveness.

Indicators of natural capital consist of five groups, which contain the following subgroups
of indicators:

e agriculture, which is determined by the available land resources, the efficiency of

agriculture production, yield, land degradation and the level of their desertification;

e biodiversity, which includes available information on forest resources, bioresources,

the level of their depletion and anthropogenic pressure;

e water resources: their structure, renewables and non-renewables, a system of water

use;

e mineral resources: condition and availability of energy and mineral resources, the

level of resource exhaustion;

e environmental pollution: reflects the level and features of pollution of various

resources, air.

At the same time, the experience [11] of using the economic and organisational
instruments shows that the relevant instruments can be considered stimulants that have a
positive meaning and those that are defined as "negative stimulants". Incentives include
implementing resource-saving technologies, recycling, green production, socially
responsible business management, green ethics and culture, digitalisation of green marketing,
effective communication of stakeholders. In turn, harmful stimulants include environmental
standards and regulations, prohibitions and restrictions, penalties, "user pays" and "polluter
pays" principles.

The sub-index related to the effectiveness of the system of public management of green
competitiveness covers aspects related to the strategic direction of government development
and is determined by the following components: a system of state regulation and its
infrastructure and compliance with sustainable development, state, business regulation
system, the flexibility of management system changes, government cohesion, etc.
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It should be noted that the main target of public governance should be to ensure a stable
environment for the economy and society to function and interact. At the same time, the
game's clear and transparent rules will help both maintain the overall competitiveness of the
business sector and ensure the green competitiveness of enterprises. Sustainable economic
development requires the rule of law, increasing the pace and volume of investment in green
technologies and approaches [128].

Such competitive advantages will be provided by:

- the presence of stable state institutions;

- transparent and effective legal framework;

- relevant environmentally-oriented state regulation and environmental taxation;

- the presence of developed capital markets (including the green investment market, stock
market);

- the absence of corruption and bureaucracy, the focus of government agencies on helping
the business sector in implementing clean production projects, promoting resource
conservation;

- balanced distribution of state budget funds, state support for investment in
environmentally friendly activities;

- availability of efficient and developed infrastructure for commercial and recreational
purposes (transport, education, health care, recreation);

- cooperation among the business sector, educational and scientific institutions and
government agencies.

These components should be the basis for setting the targets of state regulatory policy.

Ensuring and promoting green competitiveness is related to the availability and level of
development of intellectual capital and innovation. Therefore, the assessment of green
competitiveness contains the following sub-indices, which assess the functioning of the
following areas [129]:

- education: mechanism of enrolment in schools, schools’ performance, development of
educational infrastructure;

- research and development: significant scientific areas, science funding, state support of
higher education, the efficiency of the education system;

- business opportunities: simplicity of new business registration, development of high-
tech production, famous trademarks. An important indicator of sustainable competitiveness
is the ability to support economic growth in economic and political instability conditions,
rising prices in world commodity markets [9, 12929]. In this perspective, the Global
Sustainable Competitiveness Index assesses the intensity of using various resources:

- energy: level of fossil fuels, electricity production, renewables;

- water: water use, drainage systems development, the efficiency of water using;

- raw materials: the number of resources, resources per GDP, resource balance.

The next group of the GSCI was selected to measure social cohesion, which contains
additional indicators to assess:

- healthcare system: availability of medical services, level of mortality, principles of
family planning;

- equality features: the level of income and their equality, resource availability, gender
equality;

- crime: the level and structure of crimes, the number of people in prison;

- level of freedom: transparency in society, freedom of the press, development of human
rights, contradictions and conflicts in society;

- level of satisfaction: index of happiness, the quantity of suicide rate, satisfaction with
public service.

Thus, the study of the main components of the GSCI will identify problematic and
promising vectors of the business sector development in the national economy.
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Assessing the level of sustainable competitiveness of the Ukrainian business sector as the
ability to generate and sustain economic growth without reducing the potential of future
generations allowed concluding the following (see Table 1).

Table 1. General preconditions for forming green competitiveness of Ukraine, 2020.

Indicator Ukraine GSCI
Population, min 44,6
- Index 46.7
Territory, km? 603550
GDP per capita, $ 3719 Global 26
GDP, bln $ 155.0 rating

Source: composed by the authors, based on the [128,129].

It should be noted that according to the results of the general assessment of Ukraine, the
rating of sustainable competitiveness is at the level of average indicators. Figure 2.6 shows
the position of Ukraine in comparison with the best rating of Sweden, which has 60.6 points
in the ranking of sustainable competitiveness and an average score of 44.7.

Management decisions to increase the green competitiveness of the business sector of
Ukraine require a detailed analysis of individual components of the GSC indicator. GSCI
component related to natural capital is presented in Figure 2.

Best 0

0 20 40 60 80

Fig. 2. Assessment of the natural capital of Ukraine in the rating of green competitiveness, 2019.
Source: composed by the authors, based on the Global Sustainable Competitiveness Report.

As it can be seen from the diagram, in terms of the natural capital, Ukraine has exceeded
the average indicator (Spain, Montenegro) by 2.5% and lags behind the best indicator (for
Great Britain Islands) by 45%.

For individual components of the natural capital, the analysis results are presented in
Figures 3-5.

Results show that this figure is only 12% of the world average, which characterises the
relatively low natural potential of freshwater supply in Ukraine. It necessitates the
introduction and promotion of approaches and technologies to find alternative sources of
freshwater, introduction and use of modern wastewater treatment technologies. The number
of people affected by the climate change is shown in Figure 5.
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Fig. 3. Availability of fresh water, 2019 (m? / person/year).
Source: composed by the authors, based on [128,129].
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Fig. 4. Population affected by the climate change, 2019.
Source: composed by the authors, based on [128,129].
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Fig. 5. Forest area, 2019, %.

Source: composed by the authors, based on [128,129].
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According to the rating, the percentage of Ukraine's population affected by the climate
change is minimal. However, it should be noted that the part of the Ukrainian territory that is
in the zone of hostilities may, to some extent, be considered a territory of ecological
catastrophe.

Figure 6 shows the data on forest resource areas.

Even though Ukraine is a country with significant forest resources, domestic forestry
indicators lag behind the world average.

The second component, which shows resource use efficiency, is characterised by the
following indicators (Fig. 6). The analysed trends indicate a low level of using available water
resources and low energy efficiency. Thus, Ukraine's energy efficiency is almost three times
lower than the world average and accounts for 29% of the world average. However, the scale
of CO? emissions is at the world index level, which occurs against the background of the
decline in industrial output of the national economy [129].

Therefore, there is no stable correlation between indicators of water efficiency and the
development of renewable energy.

B Avarege B Ukraine

Renewable electricity m 7,1

Waste per capita .0 %/4

Water use efficiency F 55,9
CO2 emission = o
ici —
Energy efficiency "3 118

0 10 20 30 40 50 60

Fig. 6. Ukraine in the ranking of GSCI: resource efficiency, 2019.
Source: composed by the authors, based on [128,129].

The efficiency of water use is only 16% of the world average, and the scale of renewable
electricity is within 15% of the global average.

The next component that characterises green competitiveness is generating additional
wealth and jobs through innovation and high value-added industries, which generally
characterise the country's intellectual capital (Figures 7-10).

Ukraine 30,3

Fig. 7. Education expenditures, 2019.
Source: composed by the authors, based on [128,129].
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Fig. 8. PISA test results, 2019.
Source: composed by the authors, based on [128,129].

Average - 0,8
Ukraine . 0,4

Fig. 9. Research and development costs (% from GDP), 2019.
Source: composed by the authors, based on [128,129].
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Fig. 10. The number of issued patents (units per 100,000 people), 2019.
Source: composed by the authors, based on [128,129].
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First, the level of intellectual capital development is always associated with the cost of
education. Thus, the cost of education in Ukraine is only 50% of the world average. The
results of the PISA test indicate a high level of training of domestic students.

For the first time in 2018, Ukraine participated in the PISA test, which is a large-scale
international study examining the quality of education and covers more than 80 countries,
representing more than 80% of the world economy.

All countries of the Organization for Economic Cooperation and Development participate
in the study, Ukraine being among them. PISA is not tied to educational programs. The study
aims to determine the level of students' competencies and evaluates not the amount of
theoretical knowledge but the ability of students to use the skills acquired in school in
different life situations.

Thus, according to the assessment of competencies acquired by students, Ukraine
exceeded the world average by 2%, lagging behind the best indicator in the ranking
accounting for 30%. The appropriate level of this indicator shows positive trends in
education, which determine the theoretical level of training and the ability to use the acquired
knowledge in practice.

However, domestic spending on research and innovation development lags from the
world average by 50%, and from the highest level, they are only 8%. This indicator shows
the lack of support from the state and business structures for innovative development and
sustainable competitiveness.

The number of registered patents per 100,000 people is also almost twice lower than the
world average. The corresponding negative trend is characterised, to some extent, not by the
lack of ideas and objects of patenting but by the complexity and high cost of the relevant
procedure for obtaining patents. In addition, the state lacks effective mechanisms and
procedures for protecting the relevant rights.

An important indicator that characterises the level of development of intellectual capital
and innovation is the export of high-tech products. According to the world rating, only 8%
of the world's best level and 65% are higher than the average.

Figure 11 shows the analysis of social capital as a component of the global index of green
competitiveness. The key components are quality of health care, quality of life, gender issues,
press transparency.

M Ukraine M Average Best

120
100 100
100
85,4 85,6
80 71,872,6
62,8
60
37,2
40 28 30
13,8
20 8,8 8,7
3 1
, W m
Number of hospital  Life exectancy Child morbidity Women with Press freedom
beds higher education

Fig. 11. Green competitiveness: social capital analysis, 2019.

Source: composed by the authors, based on [128,129].
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Thus, according to the number of hospital beds, which determines, to some extent, the
quality of health care, Ukraine is more than twice the average level. The corresponding trend
is positive, but the quantitative component, in this case, does not fully determine the quality
of hospital services.

Life expectancy in Ukraine is 2% lower than the world average of 72.6 years (for Ukraine,
it is 71.8 years). Of concern is the infant mortality rate, which is eight times higher than the
world average. A positive trend is observed in assessing the level of women’s education.
Thus, Ukraine, in this case, lags behind the best level by only 15%.

The level of press freedom is only 30% of the best global level and lags behind the average
by 19%.

In general, the relevant trends in the state of social capital cannot form the basis and be
thoroughly the drivers of increasing the green competitiveness of the business sector.

As a critical component of sustainable competitiveness, state regulation measures the
efficiency of work in the main areas of the state - infrastructure, market structure and
employment, corruption, resource allocation (Fig. 12).

B Ukraine M Average Best

120
100 100
100 88 88,5
80
60 49 2
42,8
40 32
22 2
0
Public debt service, Investments, %  Corruption index Mobile Imports, % from
% from GDP from GDP communication, % GDP

of population

Fig. 12. Green competitiveness: governance analysis, 2019.
Source: composed by the authors, based on [128,129].

The analysis of the public administration system in the context of forming green
competitiveness allowed drawing the following conclusions.

The percentage of public debt service in Ukraine is 30% higher than the world average.
It indicates a high level of Ukraine's external debt and necessitates accumulation of
significant financial resources to repay it, which in turn distracts from investing in
development. Understandable in this context is the low level of investment (29.4 of GDP),
which is only 32% higher than the world average of 22.2% of GDP.

The corruption index in Ukraine is 32, which is a positive trend, as it is 32% lower than
the average. A positive driver is the level of provision of the population with mobile
communication, 100% in Ukraine. However, the level of goods’ imports in the structure of
the national economy is 53.8% of GDP. The corresponding value exceeds the average level
by 9%.

According to the evaluation results, the business sector of Ukraine cannot be described
as sustainable and competitive, which is determined by high efficiency. The domestic system
does not have appropriate approaches and measures that would increase efficiency and
environmental competitiveness. The results of assessing the interdependence between the

10
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index of sustainable competitiveness and GDP per capita for the world (Fig. 13) revealed a
corresponding correlation, in which Pearson's correlation coefficient was 0.5942.
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Fig. 13. The relationship between GSCI and GDP per capita for countries, 2019.
Source: composed by the authors, based on [128,129].

It indicates a stable correlation between the analysed indicators. The analysis of the
essential components of green competitiveness showed a significant number of
organisational and economic prerequisites for its formation and improvement. In addition, it
should be noted that the impact of sustainable competitiveness on GDP increases over time.
Thus, it is essential to create and promote management and economic policies to increase the
companies’ green competitiveness.

4 Conclusions

Within the framework of the five main components of green competitiveness, a reasonable
basis can be formed, which will ensure the development of the green competitiveness of
enterprises in terms of the national economy functioning.

1. Natural capital management: creating appropriate legislation on protecting natural
biodiversity; development of sustainable agriculture and land management for biodiversity
restoration; protection of forest resources and reforestation; protection of water resources.

2. Resource intensity: implementation of environmental management, green standards,
green accounting and audit, green funding, transfer of technologies, state support.
Introduction of the "polluter pays" principle. Evaluation of environmental costs in a different
way of production:

e development of green taxation, reinvestment in renewable energy technology and

mitigation of climate change;

e maintaining the efficient use of resources based on a circular economy;

e supporting organic production.

3. Intellectual capital and implementation of innovation: creation of a national and
regional economic strategy for supporting innovation and new approaches in education,
information support, motivation business sector to implement green technologies,
coordination the scientific research, providing high equal quality education, understanding

11
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of the modern skills in professional activities, development of professional training.
Providing support and incentives for talented youth, sponsorship green programs, grants for
education and local green projects.

4. Social cohesion and inclusion: development of the public health sector and growth of
additional private medical services; integration and cooperation of law enforcement agencies
with local communities, formation of related services to prevent crime; support for equal
opportunities for all social groups and statuses; promotion of the inclusion principles,
progression of modern approaches for employment and public participation in public services
[10].

5. Public administration: building modern effective management mechanisms, providing
transparency and responsibility of governance, clear legislation and legal framework;
developing financial markets and instruments, supporting green investments to creating the
green competitiveness of national economies and companies; ensuring a transparent taxation
for business; financing the healthcare system, education and social infrastructure);
developing transport infrastructure and other areas of public infrastructure (education,
recreation); preventing corruption; harmonizing governance, economic, social and
environmental issues.
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