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Abstract. The existing economic development model needs to fit into the sustainable development framework due to the 

continuing depletion of natural resources and the continuing disproportions in economic growth. Therefore, a new concept was 

introduced, a "green economy", which emphasises improving the population's quality of life while minimising the use of 

resources and preserving nature for subsequent generations. However, discussions about the green economy measurement 

methodology continue. Based on the literature analysis, the authors clarified approaches towards the concept under 

consideration. They developed a novel approach to a green economy in the context of the basic principles of sustainable 

development. 
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1. Introduction  

 

A series of global forums in the second part of the 20th century and the beginning of the 21st century 

devoted to sustainable development stimulated scientific interest. Sustainable development as a concept 

burst into scientific considerations of a broad spectrum of disciplines in the late 1980s due to the 

publication of the report "Our Common Future" in 1987. The report summarised the achievements and 

failures of humanity in the 20th century identifying sustainable development as a possible way of 

improving the existing situation (Brundtland, 1987).  

 

What the Brundtland Report defined as "Our Common Future" received an institutional framework with 

the adoption of Millennium Development Goals (MDGs) in 2000, and what is more important – 

Sustainable Development Goals (SDGs) set by the United Nations General Assembly in 2015, 

developed as a result of Rio+20 conference (the United Nations Conference on Sustainable 

Development, UNCSD) held in 2012. Two agenda items for Rio+20 were: "Green Economy in the 

Context of Sustainable Development and Poverty Eradication" and "International Framework for 
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Sustainable Development". As we see, the term green economy was used in the context of sustainable 

development. The paper's authors adopt the same approach and focus on the green economy content and 

its measurement in the context of sustainable development. 

 

As mentioned above, moving towards a green economy has become a strategic policy agenda for 

sustainable development. A green economy recognises that the goal of sustainable development is 

improving the quality of human life within the constraints of the environment, which include combating 

global climate change, energy insecurity, and ecological scarcity. However, a green economy must be 

focused on more than eliminating environmental problems and scarcity. It must also address the 

concerns of sustainable development with intergenerational equity and eradicating poverty (UNEP, 

2011). 

 

The European Union has contributed significantly to the activities of international structures related to 

sustainable development. The EU countries have hosted most of the decisive environmental forums. The 

European Commission finds the green economy to be more than a sum of existing commitments. It has 

the potential to introduce a new development paradigm and a new business model in which growth, 

development, and the natural environment are deemed mutually supportive. Increasing resource 

efficiency, promoting sustainable consumption and production, preventing climate change, protecting 

biodiversity, combating desertification, reducing pollution, and managing natural resources and 

ecosystems in a responsible manner are necessities and a simultaneous driving force ensuring the 

transition to a green economy (Ryszawska, 2013; Kasztelan, 2021). Bogovic et al. (2020, p.1) “conclude 

that transitioning towards a green economy, i.e., implementing specific green economy policies, can 

push sustainable development in the EU while simultaneously contributing to the implementation of the 

strategic goals of the European Green Deal”. 

 

In line with the commitment to develop a green economy, the EU emphasises attaining Sustainable 

Development Goals (SDGs). The EU made a positive and constructive contribution to the development 

of the 2030 Agenda, is committed to implementing the SDGs in all policies and encourages EU 

countries to do the same (European Commission, 2022).  

 

Against this background, it is notable that the analysis of existing literature has demonstrated that only a 

few scholars have conducted research dedicated to assessing the performance of the green economy in 

the European Union, especially in the context of sustainable development and SDGs. Such a state of 

affairs is discordant with the ambitious goals and political actions of the European Union in terms of the 

green economy.  

 

A wide range of modern scientists worldwide is engaged in research on the theoretical and 

methodological basis of the green economy. Alcalde-Calonge et al. (2022, p.1). “the literature on the 

topic has grown from 12 scientific articles published in 2008 to 2355 in 2020, which represents an 

almost two hundredfold increase in around a decade”. The fact that most natural resources are non-

renewable, a significant increase in environmental damage, and the growth of the world population 

highlight the need to develop a green economy that promotes environmentally sustainable investments 

(Bergius et al., 2020). 

 

With many countries striving to improve resource efficiency, introduce environmentally-friendly 

production methods, combat climate change etc., it is clear that the concept of a green economy remains 

high on the agenda nowadays, especially taking into account the high energy prices the world economy 

is has faced recently. 

 

Promoting a more resource-efficient, greener and more competitive economy was the priority for the 

EU, the "European Green Deal" – a plan to achieve carbon neutrality by 2050 outlined by European 

Commission in December 2019 (European Commission, 2020). Regions and many separate states also 

retain an interest in promoting greener economies on a national level.  
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Decision-makers in most European countries have acknowledged this imperative, which lies at the core 

of EU common policies and implement it on the country level through so-called National Energy and 

Climate Plans. These plans provide, among other things, targets for the decommissioning of those 

technologies that have a more profound impact on our carbon footprint and for the development of new 

renewable capacity.  

 

Anyway, it must be admitted that a particular gap in the research on the green economy and its 

connection with the concept of sustainable development still exists: a scientific problem of measuring a 

country's/ region's progress towards a greener economy. Even though there are several models, as it will 

be shown further in this study, they seem to consider only some spheres related to the issue.  

2. Evolution of green economy research in the context of sustainable development 

Meaning, which different authors puts into “green economy", along with which accompanying 

definitions such as "green technologies", "eco-innovation", "green innovation", "and green growth", 

slightly differ.  

 

Fulai (2010) claimed that green economy was typically understood as an economic system, which was 

compatible with the natural environment, was environmentally friendly, ecological, and for many 

groups, was also socially just. Others, such as the United Nations Economic and Social Commission for 

Asia and the Pacific (ESCAP), define green growth as a policy focus that emphasises "environmentally 

sustainable economic progress to foster low-carbon, socially inclusive development" (Greening the 

economy, 2011, р.3). 

 

The definitions of “green growth" provided by the OECD are characterised by a broad approach 

described by promoting economic growth while reducing pollution and greenhouse gas emissions, as 

well as minimising waste and inefficient use of natural resources and conserving biodiversity (OECD, 

2017). 

Green growth can be defined as economic growth focusing on environmentally sustainable (safe for the 

environment) and socially inclusive development. The essential features of such change are that it does 

not affect the environment and does not ensure better economic prospects for contemporaries at the 

expense of future generations. 

 

To reach green growth without hampering economic prospects (particularly the growth of GDP), 

humanity utilises green innovations, meaning the creation or implementation of new or modified 

processes, practices, systems and products which benefit the environment and contribute to 

environmental sustainability. 

 

According to Swart and Groot (2020), the term "green economy" emphasises a friendly attitude toward 

the natural environment. Chavula et al. (2022) agree that a low-carbon, resource-efficient, and socially 

inclusive economy is referred to as green.  

 

Other scientists pay special attention to the well-being aspect, claiming that "the green economy is an 

alternative vision for growth and development; one that can generate economic development and 

improvements in people's lives in ways consistent with also advancing environmental and social well-

being" (Söderholm, 2020, р.1).  

 

For Chen Lai et al. (Chen et al., 2006, p. 332), green innovation "is hardware or software innovation that 

is related to green products or processes, including the innovation in technologies that are involved in 

energy-saving, pollution-prevention, waste recycling, green product designs, or corporate environmental 

management. 
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Kemp et al. (Kemp and Pearson, 2007 p.7) associate green innovations with "the production, 

assimilation or exploitation of a product, production process, service or management or business method 

that is novel to the organisation (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”. 

  

Green innovations, according to Oltra and Saint Jean (Oltra and Saint Jean, 2009, p.567), "are 

innovations that consist of new or modified processes, practices, systems and products which benefit the 

environment and contribute to environmental sustainability”.  

 

Nuryakin et al. (2022, р.1) established "the mediating role of green product innovation and green 

product competitiveness advantage on green marketing performance”. 
 

Leal-Millán et al. (2017) claimed that green innovations contribute to creating products, services or 

processes while optimising the use of natural resources to improve human well-being and can also 

contribute to sustainable development". 

 

Scientists claim that green innovations produce positive spillovers in both the introduction and diffusion 

stages; they are intrinsically more risky and uncertain than other investments because they involve 

technologies that are in the initial stage of their development and therefore suffer from the existence of 

increasing returns (from knowledge, competencies, and infrastructure) in established, carbon-intensive 

technologies; finally, the evolution of and frequent changes in environmental regulation make the 

profitability of the eco-innovative projects uncertain (Cecere et al. 2020; Andersén, 2021). As a result, 

green stocks may be very volatile in their market performance (Rybalkin, 2022). As it has already been 

stated, green innovations, irrespective of the economic sector introduced, are one of the main tools to 

facilitate green growth, which is also conducive to the green economy. 

 

Similarly to green innovations, eco-innovations embrace "the introduction of any new or significantly 

improved product (good or service), process, organisational change or marketing solution that reduces 

the use of natural resources (including materials, energy, water and land) and decreases the release of 

harmful substances across the whole lifecycle" (Sobczak et al., 2022, p.1). The nature of the eco-

innovations includes the product, process, and organisational eco-innovations (Eco-Innovation 

Observatory, 2012).  

 

Eco-innovation is the creation or implementation of new or significantly improved products (goods and 

services), processes, marketing methods, organisational structures and institutional arrangements which 

– with or without intent – lead to environmental improvements compared to relevant alternatives.  

 

Thus, the analysis performed by the authors of the present study shows that the green economy is an 

economic system that is compatible with the natural environment, is environmentally friendly, is 

ecological, and for many groups, and is also socially just – it can be regarded as the final goal of green 

growth. 

 

How are the concepts of “green economy”, “green growth”, and “green innovation” related to the notion 

of “sustainable development”? 

 

Sustainable development ensures economic growth, which makes it possible to harmonise human-nature 

relations and safeguard the environment for present and future generations (Vertakova et al., 2017).  

 

Ryszawska identifies sustainable development (Ryszawska, 2015) as social, economic and political 

development to preserve the natural balance and environmental access for future generations. 
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The concept of sustainable development is usually considered from two perspectives. In a narrow sense, 

the focus is mainly on its ecological component. Still, in a broad sense, sustainable development is 

interpreted as a process that denotes a new type of civilisation functioning. Therefore, sustainable 

development can be seen as an objective requirement of our time (Medvedkina, 2020; Khan, 2021). 

Having emerged with Blueprint for a green economy for the UK's Department for the environment, the 

concept of sustainable development attracted the particular interest of researchers in the aftermath of the 

2008–2009 global financial crisis, which, in the first place, made it apparent for decision-makers that 

studying this phenomenon is inevitable since there was an urgent need for the shift in the existing 

economic model and finding new ways of elaborating a new green economy paradigm. Fulai (2010), 

Oliinyk (2020), Trushkina (2022), for instance, articulate the relationships between the notion of a green 

economy with other related concepts such as a low-carbon economy, a circular economy, sustainable 

consumption and production (SCP), green growth, sustainable development, the Millennium 

Development Goals (MDGs) etc. Green economy can improve the growth of the country's economy and 

at the same time achieve sustainability goals (Alsmadi et al., 2022). 

 

The one performed by Ryszawska (2017) possesses specific value because it both compares and 

analyses several definitions of green economy and green growth provided by UNEP (2011), OECD 

(2011) etc. Some authors analysed the relationship between a green economy, green growth and 

sustainable development. 

 

Kazstelan (2017) concluded that the co-existence of the trio "green economy – green growth – 

sustainable development" is reasonable due to the complementary and synergistic nature of correlations 

between these concepts. The author argues that the restructuring of the economy aiming at the so-called 

"green" solutions (green economy), based on the assumptions of the strategy of green growth, is the 

primary condition for entering the path of sustainable development. In the economic dimension, green 

economy and green growth have to enable the overall increase in welfare; in the social aspect, it will 

translate into improvement in life quality, while in the environmental dimension, they will contribute to 

reducing pressure on the environment and improving the effectiveness of how natural capital is utilised 

(Kazstelan, 2017). The primary assumption of a green economy or green growth is not replacing the 

concept of sustainable development. Still, the conviction that is achieving sustainable development 

should be based on an adequately oriented economy. Building a green economy based on the 

assumptions of the strategy of green growth must become an integral element of economic policy on the 

way towards sustainable development. Finally, Kazstelan (2017) proposes the following definition of 

green growth: economic growth which contributes to rational utilisation of natural capital, prevents and 

reduces pollution, and creates chances to improve the overall social welfare by building a green 

economy, and finally makes it possible to enter on the path towards sustainable development. Such 

treatment makes it possible for the author to emphasise the integrity of the trio: green growth – green 

economy – sustainable development. Taking the abovementioned findings into account, the definition of 

the green economy (to put it in the context of sustainable development) should be enlarged: the green 

economy is based on sustainable development principles and lays the basis for SD. 

 

These are education (new or modified processes, assimilation etc.), economy (products, goods, services, 

corporate management, business method, energy use etc.), politics (organisational structures, energy 

security, just system etc.) and environment (reduction of environmental risk, pollution; pollution-

prevention, waste recycling, biodiversity etc.). These findings point to the five-spheres model, the 

Quintuple Helix. 

 

"Quintuple Helix" model of sustainable development is based on the quality management of 

development, restoring balance with nature and preserving Earth's biological diversity. Moreover, it can 

solve existing problems by applying knowledge and know-how, as it focuses on the social (public) 

exchange and transfer of knowledge within the subsystems of a particular or national state (Barth, 2011; 

Arsova et al., 2021). The innovative Quintuple Helix Model explains how knowledge, innovations, and 

the environment (natural environment) are interrelated (Carayannis and Campbell, 2010; Barth, 2011; 
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Carayannis et al., 2021; Cai, 2022). The Quintuple Helix model is both interdisciplinary and 

transdisciplinary: the complexity of the five-spiral framework implies that a complete analytical 

understanding of all spirals requires the continuous involvement of the entire disciplinary spectrum, 

ranging from Natural Sciences (due to the presence of natural environment factors) to Social Sciences 

and Humanities, to promote and visualise the system of collaboration between knowledge, know-how 

and innovations for more sustainable development (Carayannis et al., 2010; Kholiavko et al., 2021). The 

first subsystem of the Quintuple Helix is the education system, where the necessary human capital is 

formed. The second subsystem – the economic one – concentrates on the economic capital (e.g., 

entrepreneurship, machines, food, technologies and money). The third subsystem – the political one, 

i.e., the political and legal capital (e.g., ideas, laws, plans, policies, etc.). The fourth subsystem unites 

two forms of capital – social capital and information capital. The fifth subsystem – the environment – is 

crucial for sustainable development, as it provides people with natural capital (e.g., resources, plants, 

animal diversity, etc.). 

 

To combine all the findings of the present chapter, it is necessary to work out a definition of green 

economy that would fit both into the context of the Quintuple Helix Model and sustainable 

development. In line with such requirements, the study's authors propose that a green economy should 

be defined in the following way: the green economy is an economic system based on sustainable 

development principles, laying the basis for sd. it ensures economic growth while being compatible with 

the natural environment and environmentally friendly. It is for many groups and socially comprehend 

the implementation of specific policy instruments targeted at the environment and disseminate their 

ideas through the education system. 

 

The Green Growth Index comprises 25 to 30 indicators that characterise four main groups: 

environmental and resource efficiency of the economy (carbon and energy efficiency, resource 

efficiency: materials, nutrients, water, multifactor productivity), natural asset base (renewable resources: 

water, forests, fisheries resources, non-renewable stocks: minerals, biodiversity and ecosystems), the 

environmental aspects of quality of life (environmental conditions and risks, ecosystem services and 

environmental benefits), and the economic opportunities and policy instruments that determine green 

growth (technology and innovation, environmental goods and services, international financial flows, 

prices and transfers, skills and training, regulations and management approaches). In addition, indicators 

reflecting the socio-economic context and characteristics of growth (economic growth and economic 

structure, productivity and trade, labour markets, education and income, as well as socio-demographic 

characteristics) have been identified. The proposed set of indicators is still being determined. Each 

country can adapt the set to national circumstances (OECD, 2014). 

 

Measuring progress towards a Green Economy 2012 Indicators at different stages of green economy 

policies consists of 3 indicators: indicators for environmental issues and targets (Initial stages), 

indicators for policy interventions (Intermediary Stages), indicators for policy impacts on well-being 

and equity (Final stages) (United Nations Environment Programme, 2012).  

 

Table 1 presents the main areas and associated indicators for environmental issues and targets. 
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Table 1. The first stage indicator  

 
Issues  Indicators 

сlimate change сarbon emissions (ton/year), renewable energy (share of power supply) (%), 

energy consumption per capita (Btu/person) 

ecosystem management forestland (ha), water stress (%), land and marine conservation area (ha) 

resource efficiency energy productivity (Btu/USD), material productivity (ton/USD), water 

productivity (m3/USD), CO2 productivity (ton/USD),  

chemicals and waste management waste collection (%), waste recycling and reuse (%), waste generation 

(ton/year) or landfill area (ha) 

 
Source: United Nations Environment Programme, 2012, p.15 

 

 Table 2 presents the main areas and their indicators for policy interventions. 

 
Table 2. The second stage indicator 

 
Issues  Indicators 

green investment R&D investment (% of GDP), EGSS investment (USD/year) 

green fiscal reform fossil fuel taxation fossil fuel, water and fishery subsidies (USD or %), fossil fuel taxation (USD 

or %), renewable energy incentive (USD or %) 

pricing externalities and valuing 

ecosystem service 

carbon price (USD/ton), value of ecosystem services (e.g., water provision) 

green procurement expenditure in sustainable procurement (USD/year and %), CO2 and material 

productivity of government operations (ton/USD) 

green job skill training training expenditure (USD/year and % of GDP), number of people trained 

(person/year) 

 
Source: United Nations Environment Programme, 2012, p.17 

 

Economic indicators characterising a significant part of the Stage 3 indicator are crucial in the 

Green Economy approach. Investing in green activities will lead to capital accumulation and 

job creation while stimulating economic growth through more sustainable production and 

consumption. 

 
Table 3. The third stage indicator 

 
Issues  Indicators 

employment construction (person, %), operation and management (person, %), income 

generated (USD/year), Gini coefficient 

EGSS performance value added (USD/year), employment (jobs), CO2 and material productivity 

(e.g., USD/ton) 

total wealth value of natural resource stocks (USD), net annual value addition/removal 

(USD/year), literacy rate (%) 

access to resources access to modern energy (%), access to water (%), access to sanitation (%), 

access to health care (%) 

health level of harmful chemicals in drinking water (g/litre), number of people 

hospitalised due to air pollution (person), road traffic fatalities per 100 000 

inhabitants (transport-related) 

 
Source: United Nations Environment Programme, 2012, p.20 
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Considering the structure of other indicators found in the literature is interesting. The types of systems 

for these indicators are illustrated below, using specific indicators as examples. 

 

The construction of the Green Economy Index by Bożena Ryszawska (Ryszawska, 2015, 2017) began 

with an overview of the definitions of a green economy presented in selected strategic documents. The 

measurement of a green economy covers the assessment of the environmental condition, the pressure 

exerted on the environment by human activity, and the policies pursued by governments which support 

actions in favour of a green economy (Ryszawska, 2015, p.45). 

 
Table 4. Areas and indicators for the synthetic Green Economy Index 

 
Area Indikator 

I. Ecosystems/biodiversity / natural capital  

Changes within forests and other woodlands 1 

Common birds occurrence 2 

II. Emissions, pollution, waste  

Greenhouse gases emissions per capita 3 

Amount of hazardous waste generated per capita 4 

Sulphur oxides (SOx) per capita 5 5  

III. Consumption of resources  

Primary energy use per capita 6 

Resource productivity 7 

IV. Poverty and social inequalities  

People at risk of poverty or social exclusion 8 

Gini coefficient of equivalent disposable income 9 

Subjective well-being 10 

V. Economy  

Unemployment rate 11 

Gross Domestic Product 12 

Competitiveness 13 

VI. Environmental policy and strategies  

Share of environmental taxes in total tax income 14 

Green public procurement 15 

Public expenditure on environmental research and development 16 

The surface of protected areas 17 

VII. Green economy sectors  

Ecological/sustainable agriculture 18 

Renewable energy production 19 

Recycling 20 

Green patents per capita 21 

 
Source: Ryszawska, 2015, p.45 

 

The Global Green Economy Index (Global Green Economy Index, 2014) includes subcomponents: 

Environment and natural capital, Market and investment; Efficiency sectors, Leadership and climate 

change. Thirty-two underlying indicators and datasets define the performance index of the 2014 GGEI. 

Table 5  presents a general structure of these four main dimensions and their associated subcomponents 

(Global Green Economy Index, 2014, p.8). 
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Table 5. The performance index of the 2014 GGEI 

 
Dimension Indicators Weighting 

Leadership & Climate 

Change 

Head of State 20% 

Media Coverage 10% 

International Forums 20% 

Climate Change Performance 50% 

Efficiency Sectors Buildings 25% 

Energy 25% 

Tourism 25% 

Transport 25% 

Markets & Investment Renewable, Energy, Investment, Attractiveness 25% 

Cleantech Innovation 30% 

Cleantech Commercialisation 20% 

Green Investment Facilitation 25% 

Environment & Natural 

Capital 

Agriculture 17% 

Air Quality 17% 

Water 17% 

Biodiversity & Habitat 17% 

Fisheries 17% 

Forests 17% 

 
Source: Global Green Economy Index, 2014, p.26 

 

The Green GDР Index (Stjepanović et al., 2019) considers three methodological approaches to 

calculating environmentally adjusted domestic product: 1) includes consideration of reduction of natural 

capital; 2) takes into account the degradation of the environment due to the accumulation of pollutants 

and waste, since they affect both economic activity and natural capital; 3) implies a further deduction of 

the costs of combating environmental degradation, as these adjusted accounts should show defence 

costs depending on their impact on natural capital. Stjepanović, Tomić and Škare (2019) proposed an 

alternative approach to sustainability and green growth, which represents a crucial step towards 

transforming global economic thinking by ensuring applicable methodology and correct information for 

the assessment of economic progress. “By following their work and keeping common Green GDP 

accounting framework (a quantitative position), we have applied a general methodological algorithm 

that is suitable for the assessment of and comparison between different countries, as well as other 

surveys” (Stjepanović et al., 2019, p.6).  

 

The Environmental Performance Index in 2020 evaluates only Environmental Health (40%) and 

Ecosystem Vitality (60%) (Wendling et al., 2020). The 2020 EPI framework organises 32 indicators 

into 11 issue categories and two policy objectives, with weights shown at each level as a percentage of 

the total score (Wendling et al., 2020). The 2022 EPI framework organises 40 indicators into 11 issue 

categories and three policy objectives, with weights shown at each level as a percentage of the total 

score. The Environmental Performance Index in 2022 evaluates Environmental Health (20%), Climate 

change (38%) and Ecosystem Vitality (42%) (The Environmental Performance Index, 2022).  
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Figure 1. The Environmental Performance Index 2022 

Source: The 2022 Environmental Performance Index (EPI) 

 

 

Other authors also believe that the green economy represents a catalyser for sustainable development in 

its three dimensions -economic, social and environmental- aiming to improve human well-being and 

social equity and reduce ecological risks (Chaaben et al., 2022). 

 

The Greenness of Stimulus Index 2021 (Greenness of Stimulus Index, 2021, p.20) is constructed by 

combining the flow of stimulus into five key sectors with an indicator of each sector’s environmental 

impact, the latter accounting for both historical trends and specific measures taken under the country’s 

stimulus. The five sectors are chosen for their historical impact on climate and environment: agriculture, 

energy, industry, waste and transport. 
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Table 6. The Greenness of Stimulus Index 2021. Summary of positive policy archetypes 

 
Sector Archetype 

Agriculture Bailouts with green strings attached  

Nature-based solutions  

Loan and grants for green investments  

Conservation and wildlife protection programmes 

Energy Bailouts with green strings attached 

Loan and grants for green investments 

Green R&D subsidies 

Subsidies or tax reductions for green products 

Industry Bailouts with green strings attached 

Loan and grants for green investments 

Green R&D subsidies 

Subsidies or tax reductions for green products 

Transport Bailouts with green strings attached 

Loan and grants for green investments 

Green R&D subsidies 

Subsidies or tax reductions for green products 

Waste Bailouts with green strings attached 

Loan and grants for green investments 

Green R&D subsidies 

Subsidies or tax reductions for green products 

 
Source: Greenness of Stimulus Index, 2021, p.21-22 

 

The overall GSI is an indicator of the total fiscal spending in response to COVID-19, categorised as 

either a positive or negative environmental impact. The final index for each country is an average of 

sectoral impact, normalised to a scale of -1 to 1 (Greenness of Stimulus Index, 2021, p.20). 

 
Table 7. The Greenness of Stimulus Index 2021. Summary of negative policy archetypes 

 
Sector Archetype 

Agriculture Subsidies or waived fees for environmentally harmful activities 

Deregulation of environmental standards 

Environmentally related bailout without green strings 

Subsidies or tax reductions for environmentally harmful products 

Energy Subsidies or waived fees for environmentally harmful activities 

Environmentally harmful infrastructure investments 

Deregulation of environmental standards 

Environmentally related bailout without green strings 

Subsidies or tax reductions for environmentally harmful products 

Industry Subsidies or waived fees for environmentally harmful activities 

Environmentally harmful infrastructure investments 

Deregulation of environmental standards 

Transport Subsidies or waived fees for environmentally harmful activities 

Environmentally harmful infrastructure investments 

Deregulation of environmental standards 

Environmentally related bailout without green strings 

Subsidies or tax reductions for environmentally harmful products 

Waste Subsidies or waived fees for environmentally harmful activities 

Environmentally harmful infrastructure investments 

Deregulation of environmental standards 

Environmentally related bailout without green strings 

 
Source: Greenness of Stimulus Index, 2021, p.23-24 

 

The Greenness of Stimulus Index 2021 (Greenness of Stimulus Index, 2021) covers the areas of 

"Natural environment", "Educational subsystem", "Economic subsystem", and "Political subsystem". 

However, it does not consider a social aspect at all. "Natural environment subsystem" may include 

Nature-Based Solutions, Conservation and wildlife protection programmes, Subsidies for 
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environmentally harmful activities, Environmentally harmful infrastructure investments, and 

Environmentally related bailouts without green strings; "Educational subsystem" may include  Green 

R&D subsidies; the "Economic subsystem" - Subsidies or tax reductions for environmentally harmful 

products, Green infrastructure investments, Subsidies or tax reductions for green products; "Political 

subsystem" - Deregulation of environmental standards.  

 

The EEPSE Green Economy Index is consistent with the "Quintuple Helix" model of sustainable 

development (Rybalkin, 2022). "Natural environment subsystem" may include the state of natural 

environment and resources: forest cover change, water and air pollution etc. (10 indicators); 

“Educational subsystem” - Level of “green” (ecological) education and R&D (10 indicators); 

“Economic subsystem” - share of renewable sources of energy, CO2 emissions per capita etc. (10 

indicators); “Political subsystem” - political stimulus for green economy development, global climate 

change partnership (10 indicators); “Societal subsystem” - social and gender inequality, society’s 

involvement into the green economy matters (10 indicators) (Annex 1).  

 

 
                                             Figure 2. Structure of the EEPSE Green Economy Index  

                                                                               Source: authors 

 

The role of an educational factor in the green economy has long been acknowledged. As early as in 

Brundtland Report (Brundtland, 1987) there was an appeal, among other things, to educational 

institutions and the scientific community, which had played indispensable roles in creating public 

awareness and political change in the past. It was suggested that they would play a crucial part in 

putting the world onto sustainable development paths. It is also essential that knowledge has been 

widely recommended as a critical resource to support innovativeness and hence green economy research 

(Leal-Millán et al., 2017). Indeed, the knowledge base after effective supply chain networking becomes 

vital for enhancing the green economy (Ibid). 

 

Education can supply the job market with new specialists for the green economy and retrain some 

existing specialists. As the 'green' spheres in the job market develop, the demand for specialists in new 

professions known as 'the green collars' grows, too. Specialists in the rapidly evolving energy efficiency 

policy and savings could be an example of such 'green collars' (Arnett et al., 2009). The role of the 

economic subsystem can hardly be overestimated due to the importance of the business environment 

and activities taken by companies, which have to play their proactive role in averting the global climate 

crisis. Green development has become a strategic issue for firms seeking to achieve environmental 

improvement and profitability while actively replying to growing environmental pressures and 

demands.  

 

Still, being concerned about the potential loss of assets due to environmental damage, major asset 

owners are starting to stimulate the companies in their portfolios to address climate change. This trend is 
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economically justified since the long-term returns of the world's largest investors are threatened by 

climate change. The same tendency is observed in the European Union itself, which is the object of the 

present research. At the beginning of 2020, sustainable European funds held €668 bn of assets, up 58% 

from 2018. Helping to propel the growth is an increase in new products, with 360 sustainable funds 

launched in the year, bringing the total number across Europe to 2405. Some 50 sustainable funds 

established in 2019 had a specific climate-oriented mandate (Black, 2020). 

 

As the clean-energy industry, which can be seen at the core of the economic subsystem described above, 

is gaining momentum, governments and public bodies are waking up to climate change. Politicians 

worldwide, particularly in Europe, square up to ecological challenges backing green-infrastructure 

plans. As early as in the Brundtland Report it has been highlighted that sustainable development is not a 

fixed state of harmony but rather a process of change in which the exploitation of resources, the 

direction of investments, the orientation of technological development, and institutional change are 

made consistent with future as well as present needs. […] Painful choices must be made (Brundtland, 

1987). Thus, sustainable development must rest on political will, prior approval procedures for 

investment and technology choice, foreign trade incentives and all components of development policy.  

 

The role of politics and the state in promoting a green economy is underlined by the fact that the 

transition towards sustainable development needs to be publicly funded, at least partially, because of the 

weak competitiveness of clean technologies (at present) compared to the conventional alternatives and 

the uncertain effectiveness of regulation and other public policies mechanisms (Cecere et al., 2020). As 

mentioned in Brundtland Report, sustainable development requires changes in values and attitudes 

towards environment and development – indeed, towards society and work at home, on farms and in 

factories (Brundtland, 1987). 

 

Such ideas were inherited by the Global Compact – an international initiative launched in July 2000 by 

United Nations Secretary-General Annan, bringing companies together with UN agencies, labour and 

civil society to support ten principles of sustainable development (United Nations, 2006). These 

standards address respect for human rights as set out in the major international instruments, avoidance 

of complicity in human rights abuses, freedom of employees to associate and engage in collective 

bargaining, elimination of forced labour and child labour, non-discrimination, a precautionary approach 

to environmental harm; promotion of environmental responsibility, developing and spreading of 

environmentally sound technology, avoidance of corrupt practices (United Nations, 2022). Thus, 

forming environmentally responsible behaviour models for the population and business is essential. This 

will reduce both unsustainable production and negative environmental impacts—the rest results from 

the inhabitants' social and ecological activity (Vertakova et al., 2017). 

 

Last but not least subsystem of the new index should be the natural environment. Several factors 

underline its importance. Paragraph 53 of the Brundtland Report points out that species diversity is 

necessary for the normal functioning of ecosystems and the biosphere. The genetic material in wild 

species contributes billions of dollars yearly to the world economy in the form of improved crop 

species, new drugs and medicines, and raw materials for industry. But utility aside, there are also moral, 

ethical, cultural, aesthetic, and purely scientific reasons for conserving wild beings. Paragraph 54 states 

that the priority is establishing the problem of disappearing species and threatened ecosystems on 

political agendas as a significant economic and resource issue. Sustainable development requires views 

of human needs and well-being that incorporate such non-economic variables as education and health 

enjoyed for their own sake, clean air/water and the protection of natural beauty. 
 

Even though all the models mentioned above contribute to the progress towards sustainable 

development, many indices still need to reflect all the components of SD: societal, economic, political, 

educational and environmental. Even though particular indices (such as OECD indicator, Greenness of 

Stimulus Index (Vivid Economics, 2021) and Green Economy Index by Ryszawska (2015) seem to be 

the most comprehensive and inclusive, they still miss certain aspects of sustainable development: 
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societal in first two cases and educational in the third. Against this background, it can be concluded that 

the integrated indicator EEPSE Green Economy Index most accurately characterises green economy in 

the context of sustainable development, its principles and components. 

 

3. Conclusions 

The content of the categories “green economy", "green technologies", "eco-innovation", "green 

innovation", "and green growth" confirm the growing interest in the green economy, suggesting 

potential directions of development towards the establishment of a consistent set of indicators, since the 

critical problem at this point lies in the lack of their homogeneity. Each organisation employs their own 

set of indicators, frequently based on quite divergent definitions. 

 

The analysis of scientific literature within the present research allowed us to identify the characteristic 

features of the green economy and its relationship with the concept of sustainable development. In line 

with that, the authors' interpretation of the concept of "green economy" was given: the green economy is 

an economic system based on sustainable development principles, laying the basis for SD. It ensures 

economic growth while being compatible with the natural environment and environmentally friendly. It 

is for many groups and socially comprehend the implementation of specific policy instruments targeted 

at the environment and disseminates their ideas through the education system. Moreover, different 

models and indices dealing with the green economy were analysed through the prism of the newly 

developed definition. 

 

Discussions about the green economy usually take place in the context of the concept of sustainable 

development. There is a perception in the information space that these concepts are identical; many 

articles in this field of knowledge make this point explicitly and implicitly. However, it would be a 

mistake to consider them synonyms. 

 

As a tool for sustainable development, the green economy indices reflect certain aspects of sustainable 

development that are most important, according to the authors of the indices. Thus, the structure of these 

indices varies and depends on the concept of sustainable development adopted by the authors. Some 

indices reflect only the area of the natural environment, others the economic area or the economic, 

social and political areas, etc. Consequently, the structure of the indices depends on the authors' 

approach to sustainable development. 
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Annex 1 

Indicators used for each of the subsystems of the Quintuple Helix 

 

Subsystem 1. Education: 

S_1_1 Research institutions prominence 0–100 (best) (Global competitiveness report (further – GCR) 2019); 

S_1_2 Scientific publications score (GCR, 2019); 

S_1_3 Gross expenditure on R&D, % of GDP (Global Innovation Index, 2020); 

S_1_4 Total number of documents in Scopus, Environmental science, cumulative, 1996 – 2019 (SJR — SCImago, 2021); 

S_1_5 Citable documents, 1996 – 2019 (SJR — SCImago, 2021); 

S_1_6 Citations (SJR — SCImago, 2021); 

S_1_7 Self-citations (SJR — SCImago, 2021); 

S_1_8 Citations per document (SJR — SCImago, 2021); 

S_1_9 h-index, (SJR — SCImago, 2021); 

S_1_10 Patents by origin/bn PPP$ GDP (Global Innovation Index Report, 2020); 

Subsystem 2. Economic aspects: 

S_2_1 GDP per unit of energy use (Global Innovation Index Report, 2020); 

S_2_2 ISO 14001 environmental certificates per bn PPP$ GDP (Global Innovation Index Report, 2020); 

S_2_3 Resource efficiency index (The global sustainable competitiveness index, 2020);  

S_2_4 Greenhouse gas emissions score (Climate Change Performance Index, 2021); 

S_2_5 Share of renewable energy in gross final energy consumption by sector, % (Eurostat, 2019) 

S_2_6 The global sustainable competitiveness index (2020); 

S_2_7 Circular material use rate, % of material input for domestic use (Eurostat, 2019); 

S_2_8 Efficiency sectors (Global Competitiveness Report, 2019); 

S_2_9 growth of innovative companies 1–7 (best) (Global Competitiveness Report, 2019); 

S_2_10 Energy transition index (Energy transition index 2020 by World Economic Forum); 

Subsystem 3. Political system: 

S_3_1 Stringency of environmental regulations, index (Travel and Tourism Competitiveness Report, 2019); 

S_3_2 Enforcement of environmental regulations, index (Travel and Tourism Competitiveness Report, 2019); 

S_3_3 Environment-related treaties in force count (out of 29 possible) (Global Competitiveness Report, 2019); 

 S_3_4 Climate policy, index – covers both national and international climate policy performance (Climate change performance 

index, 2021);  

S_3_5 Climate Change Performance Index (Climate change performance index, 2021); 

S_3_6 Environmental performance, index (Global Innovation Index, 2020); 

S_3_7 Environmental tax revenues, % of GDP (Eurostat, 2018); 

S_3_8 Intellectual property protection 1–7 (best) (Global Competitiveness Report, 2019); 

S_3_9 population covered by the Covenant of Mayors for Climate & Energy signatories – percentage of total population (Eurostat, 

2019, for the UK – 2018); 

S_3_10 Renewable energy regulation 0–100 (best) (Global Competitiveness Report, 2019). 

Subsystem 4. Civil society: 

S_4_1 Attitude of European citizens towards the environment – percentage of population who consider environmental issues to be 

important (Eurobarometer, 2017); 

S_4_2 World Press Freedom Index (Reporters without borders, 2020)*; 

S_4_3 Democracy index (The Economist Intelligence Unit, 2020); 

S_4_4 Civil liberties (The Economist Intelligence Unit, 2020); 

S_4_5 Social Capital Index (The global sustainable competitiveness index, 2020); 
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S_4_6 Incidence of corruption 0–100 (best), (Global Competitiveness Report 2019); 

S_4_7 Internet users % of adult population, (Global Competitiveness Report, 2019). 

S_4_8 People at risk of poverty or social exclusion, Eurostat (2019), except for Ireland, Italy, the UK (2018); 

S_4_9 Share of busses and trains in total passenger transport, % of total inland passenger-km (Eurostat, 2018); 

S_4_10 Females employed with advanced degrees, % (Global Innovation Index, 2020). 

Subsystem 5. Natural environment: 

S_5_1 Environmental performance index (Environmental performance index report, 2020); 

S_5_2 Air quality (Environmental performance index report, 2020); 

S_5_3 Water resources (Environmental performance index report, 2020); 

S_5_4 Biodiversity and habitat (Environmental performance index report, 2020); 

S_5_5 Forest cover change, % (The Travel & Tourism Competitiveness Report, 2019)*; 

S_5_6 Wastewater treatment, % of total (The Travel & Tourism Competitiveness Report, 2019); 

S_5_7 Total protected areas, % of territory (The Travel & Tourism Competitiveness Report, 2019); 

S_5_8 Natural capital (The Global Sustainable Competitiveness Index, 2020); 

S_5_9 Ecological sustainability, index (Global Innovation Index Report, 2020); 

S_5_10 Agriculture (Environmental performance index report, 2020); 

*  a negative indicator (inverse relationship with sustainable development). 
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